ANGLIA RUSKIN UNIVERSITY

FACULTY OF ARTS, HUMANITIES
AND SOCIAL SCIENCES

RESEARCH INTO THE POSSIBILITY OF HARMONISATION BETWEEN LATIN
LETTERS AND CHINESE CHARACTERS IN AN URBAN VISUAL SYSTEM

YINGHUI ZHANG

A thesis in partial fulfilment of the
requirements of Anglia Ruskin University
for the degree of PhD

Submitted: November 2021

Acknowledgements

This thesis would not have been possible without the contribution and support of many
people. I would like to take this opportunity to express my gratitude to those who have
supported me during my PhD study.
First of all, I would like to thank my supervisor, Professor Will Hill, for his professional
supervision and training throughout my study. I consider myself extremely fortunate to
have been his student. He goes far out of his way to make opportunities available to me;
I have greatly benefited from his drive for excellence and perfection. He provided
unparalleled support through constructive criticisms and feedback, from the
conceptualisation of the research focus to the final production of this thesis. I really
appreciate his help and thank him for supporting and helping me overcoming
difficulties.
I would also like to thank the students at the Beijing Foreign Studies University, the
staff at the Xiaoyong design studio, as well as the design specialists and the Director of
Transport department of the Shandong Province for providing the participants for my
research. Particularly, I would like to thank Hao Ma for lending a helping hand in times
of need and providing me with computer technology support to help me continue my
research.
My heartfelt thanks go to my mother and father for their endless support, which enabled
me to forget about problems and concentrate on my study. They have been waiting
many years for the day I would obtain my PhD degree. This PhD would not have been
possible without their support and encouragement. I could not express my gratitude to
them in words, but I can only hope that my path through life reflects the excellent
upbringing they provided, and that I make them proud.
Yinghui Zhang
November 2021, Cambridge, UK

i

ANGLIA RUSKIN UNIVERSITY
ABSTRACT
FACULTY OF ARTS, HUMANITIE AND SOCIAL SCIENCES
DOCTOR OF PHILOSOPHY
RESEARCH INTO THE POSSIBILITY OF HARMONISATION BETWEEN LATIN
LETTERS AND CHINESE CHARACTERS IN AN URBAN VISUAL SYSTEM
YINGHUI ZHANG
November 2021

This practice-based research thesis uses the design of a dual script typeface for the
Latin and Chinese writing systems to find ways of improving visual harmonisation and
legibility in information signage in transit systems.
Currently, the Chinese transport system lacks standards for ensuring uniformity. As a
result, the unconsidered use of incompatible Latin and Chinese typefaces for signage
may interfere with readability and legibility. Such an approach is also inappropriate for
projecting an international image for modern Chinese society and maintaining public
perception and trust.
This research includes a review of relevant literature resources, qualitative and
quantitative methods, and the outcomes of the practice process. An appendix provides a
detailed account of the working practice. The findings of this research identified
common features in the proportion and structure of Latin letters and Chinese characters.
The type design practice confirmed the feasibility of applying similar strokes from
these writing systems within a geometric common grid system, to design a typeface that
gives an optically balanced appearance to Latin letters and Chinese characters when
used together.
The thesis makes both theoretical and practical contributions to the field of multi-script
typeface design, providing a common design principle to assist in the design of dual
Latin-Chinese typefaces, improving their visual harmonisation while retaining
legibility and cultural identity. This principle may be applicable not only to the Latin
and Chinese writing systems, but also for other writing systems that may require the
design of dual- or multi- script fonts. This research also provides an insight into the
application of a geometric approach to create systematic practice tools to improve
working efficiency and concludes that so long as designers find the commonality
between different scripts and respect the traditional culture and rules, this is a viable
method for improving the visual harmonisation between different writing systems.
Keywords: harmonisation, Latin letters, Chinese characters, proportion, structure,
legibility, creative practice-based research.
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CHAPTER 1
INTRODUCTION
The demand for multi-script typeface design has increased as a result of globalisation
and the increased availability and speed of transportation, trade, media, and
cross-cultural contact. The application of multi-script public signs is becoming a new
trend in China’s urban information systems. The design of dual Latin-Chinese
typefaces is an emerging field, and the harmonisation between the Latin and Chinese
writing systems is currently an issue of concern (Zheng, 2019, p.7). To improve the
possibility of harmonisation between the Latin writing system and the Chinese writing
system, requires not only the study of aesthetics and the theory of design but also draws
on the field of psychology, in order to examine the reading behaviours associated with
both writing systems.
In this practice-based thesis, my aim is to investigate the possibilities of a common
principle for designing Latin letters and Chinese characters, through the application of
stroke groups within a geometric common grid system. This is intended to give an
optically balanced appearance when they are used together. This chapter introduces the
research question which this work addresses and identifies the research problem and
the research background, as well as providing explanatory definitions for the key terms
and concepts in this study. The chapter also includes an overview of the structure of the
thesis.

1.1 Problem Statement and research questions
Nowadays in modern societies, urban environments surround residents with visual
signs that are a part of their everyday experience. While these messages can take many
different forms, they generally include typeface, images, or a combination of the two.
These are collectively referred to as part of the linguistic landscape1. Public signs are
the main part of the linguistic landscape. They are embedded in a social environment,

1 The term linguistic landscape (LL) is the geographical area in which visual messages are presented as signs and
interpreted by pedestrians.
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and their meaning is socially constructed, serving both an informative and a symbolic
function (Landry and Bourhis, 1997, pp.25-27). The informative function aims at
providing information to the public, while the symbolic function requires observation
of the ideological and social organization in the environment. From this point of view,
on the one hand, the fonts used in public signage systems are a key tool in the
facilitation of information communication, especially in public spaces in areas where
people of diverse backgrounds live together. On the other hand, they can be seen as an
indication of cultural differences, as well as the era in which they are introduced. There
is considerable variation between different countries in the typography of these signs,
which can reflect the characteristics of individual cultures. For example, the signs that
greet a traveller at an airport or on the roads after a border crossing all aim to provide
people with information, but the typeface can also represent a ‘welcome to our country’
message, such as ‘I’m very friendly’ or ‘I am modern’. Thus, in my research, the main
research questions were involved:
•

How to improve the visual harmonisation between the Latin and Chinese writing
systems, and reduce the visual conflict between these two systems when they
coexist in public signage?

•

How do the linguistic, cultural, and visual aspects influence the design of
multiscript typefaces to build the identity of a modern society?

•

How to establish common principles that can be applied consistently across Latin
letters and Chinese characters?

•

Is it possible to apply a geometric grid method to multiscript typeface design, to
help to reduce type designers’ workload and improve their work efficiency?

1.2 Reasons for undertaking this study
Improving the harmonisation of Latin and Chinese within dual-script typefaces would
have positive value for Chinese transit systems. From the viewpoint of informative
function, visual harmonisation can be seen as an important contributing factor in the
effectiveness of urban transit information systems. From the viewpoint of symbolic
function, the harmonised typeface contributes to build the image of an
2

all-encompassing attitude of one country, demonstrating unity in a friendly, and
powerful national brand.
Despite these benefits, public information signage in China’s transit systems does not
consistently address problems in the coexistence of multi-lingual scripts. For example,
when incorporated alongside Chinese, Latin letters may be more difficult to recognise.
In addition, there is no consistent typeface used for The Chinese transport system. In
1984, China’s Ministry of Transport began to develop a transportation network in the
country. The infrastructure was built very quickly in recent decades, but the design
level remains in the 1980s (Lan and Wang, 2018, p.107). Even though the
GB5768-1999 road traffic signs and marking standards 2 (1999) resulted in the
standardisation of signs used in China’s urban information system, the Ministry of
Transport did not enforce these standards and there are no specific requirements for the
typeface that should be used on signs (Jiang, 2018, p.17). The only font guidelines are:
“sans-serif typeface, wide character; stroke thickness equal to 1/10 of the height of the
character” and the following number guidelines: “the number width is equal to 6/10 of
the character height, thick stroke is equal to 1/6 of the character height” (GB5768-1999,
p.107). Most designers use an existing Chinese typeface and then find Latin letters to
match it. Sign designers or manufacturers can differ in their understanding of how type
should be applied in signage. This leads to different versions of signs in different areas,
thereby affecting the uniformity of transit signs in Chinese information signage.
In an interview (Appendix B), typeface designer A stated that, since 2009, China’s
Ministry of Transport has introduced the typeface FHWA (Highway Gothic)3, which is
almost obsolete in the United States and is not compatible with the proportions of
Chinese characters. FHWA has narrow letterforms which, according to Gerard Unger’s
empirical distance testing of a similar typeface, ANWB-U, in 1996, are detrimental to
2 GB5768-1999 Road traffic signs and marking standards,1999. Ministry of Transport of the People’s Republic of
China. https://max.book118.com/html/2018/0912/8106075106001123.shtm.
3 Highway Gothic (officially known as the FHWA Series typefaces or the Standard Alphabets for Highway Signs) is
a sans-serif typeface used for road signs in the Americas that was first released in 1948 by the United States Federal
Highway Administration.

3

legibility (cited in Beier, 2016a, p.77). Even though the typeface FHWA has been used
in China since 2009, it has never been tested on the Chinese highway system. Typeface
designer A also stated that the Ministry of Transport attempted to commission a new
font based on FHWA, in cooperation with FounderType, to improve its information
system, but this new font involves copyright issues and the price is currently under
negotiation. Even if FHWA is ultimately authorised, it is a font originating in America,
with no cultural background in China, and so it is not a good choice for projecting
China’s identity.

Figure 1. 1 Signs in China (Zhang, 2019)

One could say that China’s use of signage typefaces is in a state of confusion. In an
interview (Appendix B), the director of the Transportation Ministry stated that the
country is geographically vast, so changing all the signage would require a large
amount of money, and the government would need a long time to consider investing in
the necessary manpower, materials and financial resources. This is why this problem
remains unsolved. However, the Chinese government has introduced control policies to
rectify this chaotic situation. As the director stated that, “we have a special regulation
department, all kind of road signs are under the supervision of this department,

4

including irregular patrol, random inspection and handling of publics’ complaints. If
we find unauthorised road signage in some cities, we have asked to have it changed.”
Thus, I hope my research can provide a method for designing a modern signage font
that represents multicultural integration, enhancing the public image of the modern
Chinese city, showing the wider implications for cultural awareness in typeface design
and ensuring a consistent legibility for Latin letters and Chinese characters used in
combination.
In this study, I investigate some commonalities shared by the Latin and Chinese writing
systems to explore the proposition of accommodating the structures of both Latin
letters and Chinese characters within the proportions of a geometric grid, and then
reflect on how to combine the Latin and Chinese writing systems effectively. The
common grid system can be used to arrange the strokes while maintaining structure and
proportion, providing an insight into the application of geometrical concepts such as
the ‘golden ratio’. It also seeks to provide insights into the harmonisation of these two
writing systems through the application of a geometric approach to typeface design,
and to contribute to improving multilingual typeface design.

1.3 Components of the research
My study demonstrates the characteristics of practice-based research in producing
knowledge that both deepens the understanding of theories and provides outcomes for
practice. I aim to “gain new knowledge partly by means of practice and the outcomes of
that practice” (Candy, 2006, p.1). There are seven chapters that present the work
process and research findings.
Chapter 1 introduces the research aim, reason, background and explains the
terminology used in the thesis.
In Chapter 2, I review the relevant literature. This part is divided into two sections. First,
I explore the literature resources relevant to harmonisation in multiscript fonts and
evaluate their relevance to my research. Second, I point out that while some of the
literature of the subject is specific to the study of legibility in Latin letters or in Chinese
characters, this has enabled me to think about the best ways of designing Latin letters in
5

combination with Chinese characters. I explain how all the aforementioned elements
were combined to produce a cohesive whole in the research process.
Chapter 3 Illustrates the methodological approach that was used in this thesis. This
chapter establishes the practice-based research position and considers research methods
such as dialogical principle and ‘pick and mix’ research methods (Yee, 2001), and
explains why these approaches are appropriate for the thesis’ research subject. It also
describes the five research stages in this thesis.
Chapters 4 and 5 describe the method used for gathering qualitative data, including
interviews with specialists who have helped confirm the research problem. A
quantitative approach using online tests investigates relationships between legibility
and harmonisation. The data model analysis of the Latin letters and Chinese characters
was used to show the commonalities between different scripts; using this data helped to
establish visual consistency across Latin and Chinese characters.
In Chapter 6, I introduce the concept of a common grid and investigate this through
reflective practice. Experimentation with various grids was undertaken with the aim of
furthering enquiry and informing aesthetic judgement on the design of Latin letters and
Chinese characters. This chapter also includes the visual attractiveness test: two
different signage designs (one using my typeface and the other using typefaces of a
similar weight, in which the two scripts are visually unrelated, are compared to
determine which one the participants find more visually pleasing). This test informs the
development of methods for designing Latin letters and Chinese characters based on
the common grid. These are then developed and improved through reflective practice.
Chapter 7 provides the theoretical contributions and the practical contributions. It also
clarifies the positive and negative outcomes of my study, then offers ideas regarding
further research that may be undertaken in this field in the future.
Several Appendices provide further documentation on some of the topics analysed in
my study.
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Figure 1. 2 My research framework

1.4 Signage systems in different countries
1.4.1 Single script signage
My research is mainly focused on the application of signage fonts in urban transit
systems. Components of an urban transit system usually include various systems such
as the Metro (subway) system, Bus system, Pedestrian system. However, road signage
systems in transit systems such as motorways are one of the areas in which
informational typography has been examined and developed systematically for
multiple locations. Because of this, I started by studying signage systems in transit
systems from different countries, including both single, dual and multi-script fonts, and
cases where different existing fonts were used in combination.
In the early 1960s, Jock Kinneir was commissioned to design the British road signage
system. Assisted by Margaret Calvert, he created the Motorway typeface and two
variants: Transport Medium and Transport Heavy, which incorporated their own
spacing system that set the specifications for the positioning of each letter in relation to
7

the next. They chose white letters on a blue or green background, yellow for road
numbers, as well as black letters on a white or yellow background. Since then,
Transport has been used for motorways and other kinds of roads. It marked a new turn
in British typography, which for the first time considered the integration of ‘visual’ and
‘functional’ (Kinross,1992, p.167). In addition, this design of Transport also
influenced other countries, such as Ireland and Greece, even Hongkong, who also use
Transport as their standard typeface for road signs.

Figure 1. 3 Signs in London (Baines and Dixon, 2003, p.27)

In Switzerland, the transit system’s official signage typeface is ASTRA-Frutiger.
Frutiger was designed by Adrian Frutiger in 1976 and is a humanist sans-serif typeface
designed to be clear and legible when read at a distance. ASTRA-Frutiger is a variation
of Frutiger used by ASTRA (an abbreviation for the Swiss Federal Road Office), which
replaced VSS4 as the official typeface used for traffic signals in 2003.
Compared with VSS, ASTRA-Frutiger has a more even stroke width and a higher
x-height and open counters (Kobayashi, 2011, p.65). Frutiger was able to give clarity
while still maintaining a fluid non-mechanical structure, and this attribute allows it to
be personable, friendly and modernist. It has been widely used in different areas, such
as Charles de Gaulle airport in Paris.

4 VSS is a sans-serif typeface that is used on traffic signs throughout Europe.
8

Figure 1. 4 Signs in Switzerland (Kobayashi, 2011, p.64)

In Austria, the road signage font is TERN (Trans European Road Network). It was
developed by a European research programme on transport infrastructure and safety
between 2005 and 2008. TERN was designed by Ralph du Carrois and Erik
Spiekermann, and it was made the official road sign typeface in 2010 (Tovey, 2012,
p.94). The TERN has a version used for VMS (variable message signs): displays that
employ LED technology to provide up-to-date information about traffic conditions. It
has to be legible from a distance while moving quickly and needs to be consistent with
the various LED resolutions used in VMS throughout Europe. “To make optimal use of
the restricted space available on VMS display boards led to the adoption of a slightly
condensed design for the letterforms, but with a clear appearance.” (Tovey, 2012, p.94.)
A further version of TERN was created for use on conventional road signs that was
consistent with the VMS version to ensure maximum similarity. Because VMS and
traditional road signs are part of the same signage system, they must match when
placed next to one other or close together.
The design of the TERN illustrates how new technology can influence the design of
signage fonts. Different from traditional road signs, in this design process the signage
font overcame the complexities of designing for a new technology by fulfilling the
requirements of the new technologies and then applying them to the traditional system.
It emphasises the challenge of developing a typeface for a system based on modern
technology, which is now used on Austrian motorways and is also the standard typeface
for all VMS systems on Dutch motorways.
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Figure 1. 5 TERN in Austria (Ramos, 2014, p.8)

In Ireland, the signage font used is the Transport typeface. Irish (Gaelic) uses 18 of
the same Latin letters as English, and there are no specifically Irish letters (though
there are variants and diacritics). Thus, on the signs, in order to distinguish them,
italics are used for the Irish names and upright capitals for the English names. When
compared with the use of Transport in the UK, the italic form and uneven letter
spacing have impaired the legibility of the typeface.

Figure 1. 6 Signs in Ireland (Baines and Dixon, 2003, p.34)

In Greece, road signs are written in both Greek and Latin text. On road signs in Greece,
the place names in both languages are set in upper and lower case causing the Latin
words to be visually similar to the Greek words, since Latin and Greek scripts employ
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similar variations in the proportions and construction of letters. Thus, in order to
enhance the difference between them, colour is used as the main method of
differentiation. The signage font used is the Transport typeface, but it was especially
expanded at the request of the Greek authorities, creating a Greek extension of the Latin
font (Ramos, 2014, p.8). Though Greece does use Transport, the design guidelines
originally specified for Transport appear to have been ignored and the legibility has
been impaired by crowded spacing and condensed letterforms. This contradicts
Kinneir’s system, in which size and spacing were consistent and the word-lengths
determined the size of the signage.

Figure 1. 7 Signs in Greece (Baines and Dixon, 2003, p.34)

The font on signage in a transport system plays a key role in giving directions and
identifying routes. “A typeface has the power to unify the visual language and the way
of the communication across a location. It builds an identity, both in making strangers
relate to a place when they pass by and for the person who lives there” (Maag, Richings
and De Franceschi, 2021). Thus, harmonisation is a particularly important quality for a
signage typeface. The visual character of a signage font can reflect and enhance the
visual characteristics of an area, creating a seamless, fully integrated image (Calori and
Vanden-Eynden, 2015, p.13 ), fostering a sense of identity and sending signals such as
‘I am safe’ or ‘I am official’.
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In this sense, harmonised typeface design is not only important for message
communication but can also play a place-making role by establishing a unique identity
and sense of place, thus creating brand identity in the urban environment.

1.4.2 Multi-script signage
In environments influenced by economic globalisation, it is increasingly important to
meet the needs of multiple cultures. Single-script signage cannot satisfy the needs of
the various people who live together, especially in a multinational country, such as the
United Arab Emirates or Thailand, and different languages have been required for use
on their signage. The development of multi-script typefaces further influenced the
informative and symbolic function of signage.
In Japan, since 1991, the Japanese authorities have had to adapt to the needs of a
minority of the population, such as foreign residents, businessmen and tourists, to
accommodate ‘internationalization’ (Backhaus, 2006, p.55). This resulted in a policy
whereby all public signs were bilingual, displaying English alongside Japanese. The
Latin typeface used is Helvetica, and the Japanese typeface used is Yuanti. Both of
these two typefaces have low contrast in stroke width, and Helvetica has a high
x-height, meaning it can retain high legibility even with a small font size. According to
Backhaus’ research (2006, p.58), in order to assert their own country’s identity,
Japanese, as the dominant language, was to be written first or higher on the signs and
with a font double the size of English. The multi-script signs in Japan present the
ideology of accepting an international stance, while still retaining the identity of their
own culture.
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Figure 1. 8 Signs in Japan (Kobayashi, 2011, pp.22)

In Hongkong, the bilingual transport signs also display English and Chinese words. The
Latin letters adopt the Transport typeface from the UK. But, unlike those of the
mainland, the signs in Hongkong use a Chinese font in the traditional style to reference
an authentic Chinese national identity and culture.

Figure 1. 9 Signs in Hongkong (PantherMedia,2021)

One example of a bilingual signage system using Latin and Arabic script was designed
by Dalton Maag5 for the Dubai Metro, which opened in 2009. This project was a
pioneer in developing a system in which two entirely different scripts coexist in unison
and harmony. It allows a typeface to be visually translated across different systems so
that readers of the different languages have the same user experience (Maag, Richings
and De Franceschi, 2021). Dubai is in fact racially, culturally, and religiously a diverse
city. Hall, et al. (1980, pp.24-26), encourage understanding and re-inventing identity
from traditions, history, language and culture. They take the view that it is necessary to
5 Dalton Maag is a typeface design studio founded in 1991.
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directly link national and cultural identity through the visual script of a culture, stating
that only language and history define national identity. Thus, the signage design of the
Dubai Metro is seen as playing an essential role in visually representing the identity of
the culture.

Figure 1. 10 Dubai Metro signage (Dalton Maag, 2009)

In Thailand, the signage includes Thai, English and Chinese, reflecting multicultural
conditions. The primary language is Thai and is set above Chinese and English. English
and Thai are set in matching low stroke contrast typefaces, while the Chinese characters
are identified by their more modulated design.

Figure 1. 11 Signs in Thailand (Zhang, 2017)

In Israel, they use three different scripts on their transport signage: English, Arabic and
Hebrew. This is described as a strategy for facilitating communication by lowering
language barriers as well as by consolidating cultural identity (Alkhatib and Sabbah,
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2008, p.37). These examples of multi-script signage in Thailand and Israel reflect not
only the practical need to support different languages, but also a recognition of different
cultures.

Figure 1. 12 Signs in Israel (Ramos,2014, p.8)

The multi-script signage font influences the social environment in which it is situated,
and the nature of the languages found on signs is connected to human geography and
the area’s population. These facts are attributed to “the symbolic construction of the
public space” (Ben-Rafael, et al., 2006, p.10). In view of this, on the one hand, a
multi-script signage system needs attention to more than simply incorporating two or
more languages. Different scripts with different proportions require very different
treatments in the design of a signage font. On the other hand, harmonised multi-scripts
play an important role in creating a city’s identity and can be used as a technique to
influence the public perception of a country. So, harmonisation between different
writing systems is not only important for providing better reading experiences for the
public, but, more critically, it should be appreciated for the possibilities it offers in
terms of culture and communication.

1.5 Terminology and definitions
In order to discuss the visual harmonisation of the Latin and Chinese writing systems, it
is important to establish clear definitions for key concepts in typography and type
design.
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1.5.1 Character and Glyph
The term character refers to “a single element such as a letter, numeral or mark of
punctuation” (Lawler, 2006, p.122). According to Březina (2018, p.18), there are two
different uses of the term ‘character’. Generally, the term refers to symbols in linguistic
units; in a narrower sense, it refers to a specific symbol. To distinguish between these
two modes, Březina uses two terms: the general character category and the specific
character shape. For the purposes of my research I take the view that the term glyph,
encompasses the specific shape, design, or representation of a character. The glyph set
for any font includes every sign or character such as letters, numerals, punctuation. In
the same font, many glyphs can represent the same character. For example, a lowercase
‘m’ character may be represented by glyphs of a lowercase ‘m’ or a swash ‘m’.
However, a capital ‘M’ and an italicised ‘m’ are different characters. Based on these
concepts, I can conclude that characters are visual entities defined by underlying
characteristics of structure which may vary in their proportions and profiles, while a
glyph can be used in any of the languages that share a common writing system.

1.5.2 Script and Writing system
The term ‘script’ refers to the ‘visual instantiation of a writing system’ (Coulmas, 1989,
pp.64-66), such as the Latin or Chinese script. It is a set of different characters. Even
some professional designers use the terms writing system and script interchangeably.
However, in my research I will distinguish their different meanings. The script is the
established manifestation of a language, which provides the basic form, such as the
skeleton and proportions for typeface design. A writing system consists of a repeating
set of symbols that is sufficient for the language that it serves (Berry, 1958, p.737). It is
a method for visually representing language based on a script and the rules that regulate
its use (Coulmas, 1989, p.60). In his research, Coulmas uses the term ‘writing system’
to distinguish systems that describe linguistic units at various structural levels, such as
an alphabetic writing system or a syllabic writing system. Thus, the term ‘script’ is
often used to describe forms that are inherently related to a given language, while a
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writing system is commonly defined as being based on a script and a set of rules
regulating its use.

1.5.3 Typeface and Font
The concept of a typeface emerged in the early 16th century. It is “a set of appearance
specifications for the objects that realise the characters of a script” (Adams,
Richard ,1989, p. 213). Thus, in this research, a typeface is a specific group of glyphs
designed to give a way of producing texts using any graphic technique. Typefaces can
have various styles, its “a set of types over a whole range of size” (Smeijers and Kinross,
1996, p.16). Even though ‘font’ is widely misunderstood to be another term for
‘typeface’, these two terms still have distinctive definitions. In traditional typography, a
font was a “collection of metal characters representing the complete character set of a
particular design, all the same weight, style, and size … [whereas today]… a font refers
to the complete character set of a particular type design or typeface in digital form”
(Strizver, 2014, p. 27). The creation of individual fonts of specific sizes was
accompanied by a coherent, unifying concept of their shapes. Thus, it can be
understood that a font is a particular set of glyphs within a typeface. The term typeface
may be used to denote a set of fonts, each of which is a single set of glyphs of in a
particular style such as regular, heavy and italics.

1.5.4 Type Colour
According to Tracy, “colour is to refer to the tone of a type in mass on a page” (1986,
p.13). Thus, type colour is a typographic element that specifies how thick or heavy the
text appears on the page. Text may be made more readable by finding the right mix of
font weight and white space.

1.5.5 Harmonisation
According to Pelkmans (1987, pp. 255-257), harmonisation is the process of reducing
redundant or conflicting standards that may have evolved independently. Within the
field of typeface design Bigelow and Holmes, (1993, p.292) took the view that in order
17

to harmonise different scripts, any ‘irrelevant’ design elements need to be filtered out in
order to regulate the scripts and to create uniformity. However, the degree of visual
similarity among different objects can affect ‘categorization time’ (Lotto, et al., 1999,
p.681). Categorization time means the time taken to distinguish different objects and
then to divide them into different groups. The more similar the objects are, the more
time is needed to categorise them. Thus, making typefaces of different writing systems
uniform can reduce legibility. In my study, the concept of harmonisation involves
maintaining the optical balance of Latin letters and Chinese characters while also
respecting the characteristics of each script. Harmony is the uniform quality of the
whole typeface; each script should be given equal visual importance. However, for
signage fonts, maintaining legibility is more important than achieving complete
uniformity. Harmonizing different scripts involves harmonizing the design parameters
and studying which design parameters, such as stroke weight, can be shared across the
scripts involved and which are inherently tied to the script’s conventions. Then, shared
characteristics can be utilised to achieve a harmonious whole.
To summarise, this chapter provides a basic overview of the study by presenting the
subject of the investigation and providing general background information on the
research context. Following this, the description of key issues and research questions
identify the objectives of the research.
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CHAPTER 2
REVIEW OF THE LITERATURE

2.1 Introduction
To explore visual harmonisation between the Latin writing system and the Chinese
writing system, I take into account the ongoing discussions and research on
cross-cultural typeface design, and I have considered examples of the work of typeface
designers since the beginning of the twentieth century. This literature review therefore
deals with two different kinds of content. First, I review the resources on multiscript
typeface design to explore what type of research has been done to examine the
harmonisation relationship between the Latin writing system and the Chinese writing
system. I pose the following questions.
•

What is similarity in typeface design?

•

What is harmonisation?

•

What is the harmonisation relationship between different scripts?

In this literature review, I will discuss the theoretical and practical implications of these
issues, using critical reflection to form an opinion, and to deepen my understanding of
the concept of harmonisation.
This literature review also includes the relevant resources on readability and legibility
in Latin letters and Chinese characters. It is important to know what kind of research
has been done on the optimization of the distance legibility of Latin fonts for signage, to
explore whether there are differences with regard to distance legibility between the
Latin writing system and the Chinese writing system. The study of literature has
included master’s and Ph.D. theses in related fields, and this chapter explains how this
research fits into the existing literature and emphasises the relevance of the findings.

2.2 Similarity
In this study, in order to explore the concept of harmonisation between the Latin
writing system and the Chinese writing system, it is necessary to clarify the concept of
similarity and the relationship between similarity and harmonisation. Some designers
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have treated them as perfectly correlated. For example, Sini is a kind of localized
Arabic in China, designed to fit Arabic script into the structures of the Chinese writing
system. It incorporates the local aesthetics of the Chinese writing system into Arabic to
make the characters look similar. However, native Arabic speakers would find the Sini
writing system quite strange. This example supports my view that similarity and
harmonisation are conceptually independent.

Figure 2. 1 Sini writing system (from Li,1996 p.87)

There are some studies that have investigated the concept of similarity. In the field of
typeface design, Březina (2018, p.28) defined the concept of similarity in terms of the
relationship between individual elements. The principle of a similarity relationship
means that characters with the same characteristic are perceived as more related than
characters with dissimilar characteristics. Specifically, when two objects have the same
shape, or one has the same shape as the mirror image of the other, the two objects are
said to have similarities (Henderson and Taimina, 2001). Thus, it can be understood
that when individual elements share the same features, and they are perceived as related,
then they appear similar. However, if the elements are perceived as belonging to a
separate group, they appear dissimilar.
Lotto, Job, and Rumiati (1999, p.674) in Visual Effects in Picture and Word
Categorization indicate that the degree of similarity of elements can influence
cognitive activity. Categorization is a fundamental cognitive process, which includes
evaluating the similarity of different elements to other categories of elements
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(Goldstone, 1994, p.552). According to the psychological research by Freedman,
Riesenhuber, Poggio, and Miller (2002, p.933), an influential method in the study of
categorization is to view visual objects as varying in line with prespecified features.
According to this viewpoint, in Latin writing systems and Chinese writing systems, a
character can be seen as a visual symbol presenting a set of language information. If the
character comes from a different writing system, but it has a similar appearance in
terms of shape and structure, then it can be seen as belonging to the same category. For
example, the Chinese character ‘⽇’ has a rectangular shape. The Latin letter ‘E’ also
can be seen as a rectangular letterform. Thus, they can be seen as coming from a
similarity category. Following this method, different characters can be divided into
other categories, such as line, circle, and triangle (Figure 2.2).

Figure 2. 2 Script category

However, even in the same category, characters can be differently influenced by their
stroke shape, proportion, and geometric form, causing them to have a different
appearance. Hofstadter (1982, p.313) suggests using the mathematical parameters of
different stroke shapes to describe all of the character shapes in a specific category. In
his research, he provides a method to build general criteria to study the concept of the
letter ‘a’, he uses mathematical logic and a parametric shape-based prototype to
describe it. He also presents the different appearances of the letter ‘a.’
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Figure 2. 3 Variations of the letter ‘a’ (Hofstadter, 1982, p.314)

Hofstadter’s experimental study could be used to explore the similarity relationship
between Latin letters and Chinese characters. In the same script there are many
different variations of the same character. For example, ‘E’ and ‘E’ are forms of the
same Latin letter, and ‘!’ and ‘日’ are forms of the same Chinese character, but the
directions, shapes, and the positions of the strokes can make them look different
(Figure 2.4). However, there are some connections among these different characters,
they all share some common geometric qualities. Thus, in my study, the term similarity
can be used to refer to the relationship between individual objects, rather than used to
describe overall design qualities across two different writing systems.

Figure 2. 4 Same characters in different variation

2.3 Similarity of style
According to Gombrich (1998, p.150), “style is a distinctive and recognised manner in
which an act is undertaken or an artefact produced or ought to be performed and made.”
Gombrich brings a very generalized definition of the term style, which can apply to
objects and actions. While Kendall L. Walton in Style and the Products and Process of
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Arts (1987) discussed whether style applies to objects or actions, his definition applies
primarily to actions: “how a work appears to have been made is crucial to the work’s
style” (p.85) In Meyer Schapiro’s (1994, p.51) opinion, style is a system of forms with
qualities of meaningful expression. He describes the style as a ‘constant form’ in the art
of individuals and cultures. He also states that “the development of forms is not
independent, but rather related to changing attitudes and interests.” Furthermore, “style
is like a language in that it has internal structure and expressiveness.” (1953, p.291).
George Kubler, in Towards a Reductive Theory of Visual Style (1987, p.166) defined
the concept in relation to the historical environment. He introduces the idea that style
derives from the Greek stylos (which was used by architects in the time of Augustus),
and the Latin stylus, the one having to do with the spatial organization, the other, with
writing.
Robert Bringhurst (1997) states that “typography is just idealized writing.” (p.18). For
typographers, style “is the power to move freely through the whole domain of
typography, and to function at every step in a way that is graceful and vital instead of
banal, responds to new conditions with innovative solutions. (p.18)”. From his
viewpoint, style can be understood as a strategy for fusing a certain form with certain
content.
Considering that in typeface design, the styles of different fonts can be perceived
through various typographic attributes, (such as the contrast of strokes, weight, and
width), style is a collection of visual characteristics that allow them to be grouped with
other fonts. This means that when one letterform within a typeface has clear differences
from the same letterform in a different typeface, they can be seen as not belonging to
the same style. However, if there are no distinctive differences between the same
characters in two fonts, they can be seen as belonging to the same style.
Thus, in order to achieve a consistent style, designers need to distribute style elements
uniformly among diverse character designs. In this view, similarity style is the results
of a designer’s work: a coordination of character conceptions in order to generate
cohesive character forms. This understanding is commonly used by typeface designers
to study typeface design across cultures. For example, in Tien-Min Liao’s 2017 project,
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Branding across Cultures: How to Pair Latin and Kanji Type, she emphasized the
importance of bilingual lettering design, and of pairing Latin letters and Chinese
characters in order to achieve the same aesthetic across cultures. She designed the
project Bilingual Lettering (2017) for the two different scripts of Latin letters and
Chinese characters, transferring characteristics from one script to another, thereby
achieving a single style that can be applied to the two scripts.

Figure 2. 5 Pairing examples (Liao, 2017)

The design work of Roman Wilhelm is similar. He invested significant effort in
studying how to integrate different styles into different writing systems. In 2015, his
Hong Kong Street Face sample was exhibited at the Discovering Hanzi Exhibition in
Shanghai. This typeface incorporates some of the characteristics of painted hand
lettering, representing the uniqueness of Hong Kong’s visual identity. Wilhelm
transfers these visual elements into the design of a Latin script, giving these two
different scripts the same personality.

Figure 2. 6 Hong Kong Street Face (Wilhelm, 2015)
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The same process was used in the design of the Freundschafts-Antiqua typeface. In
Font Design (2009, p.32), Bingnan Yu describes how his 1959 typeface became a
symbol of solidarity and friendship between China and Germany. The designer was
able to combine the personalities of the Latin and Chinese writing systems. It was also
the first metal typeface for Latin letters ever created by a Chinese designer (Wilhelm,
2017). This font was inspired by an old-style serif font, and the tool (a bamboo pen cut
from a traditional ink brush commonly used in Chinese calligraphy) shaped the final
design. Through the use of this innovative device, the designer’s typeface featured
elastic strokes and serifs. Freundschafts-Antiqua was an old-style serif font.
Nevertheless, comparing it with common serif fonts, such as Times New Roman, one
finds that Freundschafts-Antiqua has a greater number of Chinese calligraphic
characteristics.
In recent years the larger font companies have begun to design compatible fonts for
Chinese characters used in combination with Latin letters. For example, Source Han
Sans (2014) is created by Adobe and Google, which was designed by the team lead by
Paul D. Hunt and Ryoko Nishizuka, provides full support for Japanese, Korean,
Traditional Chinese, and Simplified Chinese. It also includes Latin, Greek, and Cyrillic
glyphs from Source Sans Pro6 (Belohlavek, 2014). The entire family includes around
half a million glyphs. The creation of Source Han Sans was recognised by the industry
as a major achievement (Zheng, 2019, p.4). However, it seems no Chinese typeface
designers were directly involved in this project (Adobe Fonts, 2018).
In 2018 Monotype introduced the Simplified Chinese Sans Serif XiangHe Hei, which
was designed to be compatible with their Japanese and Latin counterparts Tazugane
Gothic and Neue Frutiger (Monotype, 2018). This indicated the foundry’s ambition of
creating a typeface ‘superfamily’ which would cover writing systems around the globe
(Zheng, 2019, p.4). Some features of the strokes are influenced by the Kaishu Chinese
calligraphic style. This project was managed by the Japanese designer Akira Kobayashi
as the leader of Monotype Design Team (Monotype, 2018) rather than involving any

6

Source Sans Pro is the first open-source font created by Paul D. Hunt for Adobe released in 2012 (Hunt, 2012).
25

Chinese typeface designers in leadership roles. One of the biggest Chinese typeface
companies, FounderType 7 has made recent initiatives to design Chinese typefaces
compatible with Latin typefaces. Adelle Sans Chinese released in 2020 (a modified FZ
Lantinghei8) was designed by Qiu Yin and his team at FounderType in collaboration
with Typetogether 9 . FZ Lantinghei is partnered with the Latin font Adelle Sans,
because the design concept of these two different typefaces is consistent, both of them
designed for legibility in screens, text, and other uses (Typetogether, 2020). The design
of Adelle Sans Chinese represents the matching of aesthetic experience in the East and
the West, to meet the various needs of different countries and regions around the world.
The design of Source Han Sans, XiangHe Hei and Adelle Sans Chinese all required
teams that included designers with different language backgrounds. These examples
also suggest that similarity of style can be used when pairing Latin letters and Chinese
characters, to make these two different writing systems consistent and achieve the same
aesthetic expression across cultures. For example, if the Chinese calligraphy style
Kaishu, is used to design Latin letters, the Latin letter needs to follow the characteristics
of Kaishu style, extracting the traits from the Kaishu for use as stylistic elements in the
Latin letters. All visual parameters should be consistent, such as weight, tension,
balance, and contrast.

Figure 2. 7 Same style of Latin letters and Chinese characters

7

Beijing Foundertype is the first professional developer of Chinese fonts in China and the largest Chinese font

product provider in China.
8

FZ Lantinghei was released by Foundertype in 2006, it has been used in Apple’s Mac OS, Samsung mobile phones

and Hanwang eBooks.
9

TypeTogether is an independent type foundry dedicated to typeface design and with a focus on editorial

application.
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However, using these methods, I discovered that forming the characters from different
writing systems according to a common style influences the stylistic qualities of the
whole character set.
This is because, when working with different writing systems, the establishing of
different styles for the design of the characters needs to be based on their traditional
cultural and historical background. It is not enough to simply transfer characteristics
from one character to another. Scaglione, et al. (2017) proposed that: “The proportions
of the individual letterform are an essential factor in typeface design.” (p.136). In
Typographic Design : Form and Communication, Carter, et al. (1985) state that, “four
primary variables influence letterform proportion and have a significant impact on a
typeface’s aesthetic appearance: 1) the relationship of the x-height to the height of
capitals, ascenders, and descenders; 2) the ratio of letterform height to stroke width; 3)
the variation between the thickest and thinnest strokes of the letterform; 4)the width of
the letters (p.36). This is because, where the ascenders or descenders of some letters
(such as ‘b’, ‘d’, ‘p’, and ‘q’) are shortened, the letters may lose some of their
distinguishing features. Consequently, the words in which they occur may lose some of
their familiar shapes, undermining their legibility. Therefore, the ratio of x-height to
ascender height or descender height is an important factor in the style and quality of a
typeface design. In addition, the x-height determines a letter’s size in relation to the
EM-square10. Chinese characters occupy approximately 90% to 95% of the EM-square.
Due to the need to accommodate ascenders and descenders within the EM-square, the
majority of the Latin letters tend to look smaller than the Chinese characters with the
same point size. If the x-height is raised to match the full height of the Chinese
character, then the proportions of the Latin letters may be negatively affected, making
the letter difficult to recognise. In contrast, if the Latin letters are contorted to fit into
the square or overstretched to fill the square, then both the baseline and x-height of the
letters will appear too high, thereby causing misalignment of the baseline when the
letters are aligned with Chinese characters. Furthermore, all Chinese characters have

10 The EM-square is a unit in the field of typography, equal to the currently specified point size
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similar widths and heights. They are designed within a square. However, the Latin
writing system does not have the limitations of the square form utilized in the Chinese
writing system. Also, in the Latin writing system, different words are composed of
more or fewer letters, and therefore the widths of Latin words are more variable than
Chinese characters. Accordingly, when a combination of Latin letters and Chinese
characters is presented, they will have different visual rhythms. Chinese characters
appear to be more stable; the relationships between Latin letters appear more variable,
causing an imbalance in the division of space. The alternative methods of making Latin
letters form a stable style pairing with Chinese characters or making the style of
Chinese characters variable, can compromise the effectiveness of communication.
Based upon the study of the sources discussed above, I take the view that it is better to
prioritize the legibility of each individual letterform over stylistic similarity. However,
in my research, stylistic similarity can be used to balance some general typographic
attributes such as weight or stroke width.
Jo De Baerdemaeker in his PhD thesis (2009, pp.11-14), groups the Tibetan letterforms
on the basis of shared morphological features such as identical strokes, stroke
modulations, rounding, and finials in the construction of their graphic shape. In this
method, characters with a seemingly similar appearance can be identified more easily,
and their features, proportions, and widths can be analysed and compared within the
different Tibetan letterforms. This can help in further analysis of the typefaces.
Baerdemaeker’s research groups the characteristics of Tibetan letterforms to provide a
new scheme that differs from the Tibetan alpha syllabary order, aiming to evaluate
different type forms help to typeface design and print. However, this research studied
and analysed the characteristics of a single writing system. It did not involve
comparisons with any other writing system.
David Březina in his PhD thesis (2018), also studied the similarity of typographic
attributes between different writing systems using various methods such as a model
analysis of the features of Cyrillic, Devanagari, and Latin scripts. He collected data
from participants’ responses to prove that similarities of shape and stroke exist in
different writing systems. His intention was to make multiscript typeface design easier.
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However, in his research, he only describes the similarities in different writing systems.
He does not provide a method for their use.
Debra Adams’s master’s thesis (1989) introduced the system abcdefg as a design
method based upon the similarity of different strokes, which was aided by computer
technology.Initially, she described an experimental system that automatically generates
the letters in a font from four main characters. Her ambition was to create a font
construction tool to enable type designers to work faster. Her idea was that designers
might create a few characters first, then separate them into discrete components that
could be utilised to generate preliminary designs for the rest of the characters
automatically (Adams, 1989, pp. 54-70).
However, in Adams’s system, she only considered four characters ‘o’, ‘h’, ‘p’, and ‘v’.
This obviously was not enough to incorporate all of the design parameters required to
develop the remaining characters of the Latin writing system. Moreover, when using
the control characters to design other Latin letters, what also is needed is a system to
control the decomposition and composition. It is also necessary to consider the spatial
relationships between elements, the transformation of elements, and the manner in
which they are joined. Thus, even though Adams provided a creative idea, the system
remained an experiment.

Figure 2. 8 The abcdefg system (Adams, 1989, p. 220)

Nevertheless, both Březina’s and Adams’ research provide useful ways to explore
stroke similarity between the Latin writing system and the Chinese writing system.
Most designers treat these systems as totally different. Letters in the Latin script have
29

ascenders and descenders, whereas characters in the Chinese script have a square
appearance; Each Chinese character is optically equal in height and width; Latin letters
are more variable than Chinese characters. Such differences in the proportion and
structure of two different scripts make the achievement of optical balance difficult
when the two scripts are combined. Although each Chinese character is different from
Latin letters, many of the same strokes can be used in the two writing systems. For
example, the vertical stroke is an important stroke in the Chinese writing system. It has
several alternative forms incorporating different directions, shapes, positions, lengths
and occurs in different characters like ‘⼗,’ ‘⽇,’ and ‘⼟.’ When compared with the
Chinese writing system, the Latin writing system also includes vertical strokes. For
example, in ‘E,’ ‘F,’ ‘I,’ and ‘T.’ In addition, in the Latin writing system, there are
horizontal strokes in letters like ‘H,’ ‘T,’ ‘E,’ and ‘Z.’ They also feature in the Chinese
writing system in, for example, ‘王,’ ‘⼀,’ and ‘三.’
To sum up, in my study, stylistic similarity can be described as a way of distilling the
characteristics of a style and distributing them consistently across different character
designs. This method offers the possibility of sharing common design parameters
across different scripts. Therefore, the study of the similarity of strokes between Latin
and Chinese writing systems can be used to build a consistent visual relationship
between the two different scripts. But any new style should retain the original
proportions and respect the cultural background, then keep the uniform quality of the
whole character set.

2.4 The concept of harmonisation
In current research, if ‘similarity’ is used to describe relationships with regard to a
single subject, then ‘harmonisation’ is used to describe a whole design style achieved
across two different writing systems.It can be manifested in different ways, including
both the harmonisation of multi-lingual typographic layout and the harmonisation of
multiscript typeface design. The exploration of typographic harmonisation between the
different writing systems has been stimulated by the development of technology and
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the increase in communications with different cultures. The Unicode system, designed
by Joe Becker in the 1990s, is a universal coding scheme that gives a number code to
each of the glyphs in all the established writing systems. It can be seen as helping to
facilitate type design and font development. In 1997, the OpenType format, based on
the Unicode standard, was developed jointly by Microsoft and Adobe. The introduction
of the OpenType format, with its increased provision of glyphs, enabled the
development of specialist foundries and design partnerships studying multiscript
typefaces. This development has served to highlight the need for discussion about
visual harmonisation across different writing system.
In the book Language Culture Type: International Type Design in the Age of
Unicode,2002. John Hudson expressed his opinion of multiscript design, stating that
“typeface design is an activity taking place at the intersection of ideas, but the
development of technology is an opportunity for many type designers and font
developers (Hudson, 2002, p.41).” Hudson’s essay Unicode, from Text to Type (2002),
identifies the relationship between technology development and social needs in
addressing multiscript issues. However, even though new technology brings new
possibilities to the concepts and aspirations of typeface design, and allows fonts to
include character sets for scripts as varied as Arabic and Cyrillic, he identifies as a
primary concern the consideration of the aesthetic, traditional, cultural, and practical
implications of a border-crossing typeface. The essays in Berry’s book do not deal with
problems in the type design process. There is no proposed methodology relevant to the
exploration of the harmonisation between different typeface design. Various opinions
are expressed about how to use different writing systems effectively. This book only
identifies the need to build a harmonious relationship between different writing
systems from a typographic perspective.
Many projects have been conducted by designers who wished to study the
harmonisation of multilingual typography. Ruedi Baur (2020) investigated and
analysed visual elements of Latin writing systems and Chinese writing systems from
different cultures and explored their specific principles and design rules. Baur studied
the harmonisation of Latin letters and Chinese characters in street signage, providing
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typographical knowledge about the Chinese and the Latin writing systems. Baur’s
research proposed a different approach from that of Tien-Min Liao and Roman
Wilhelm, who aimed to transfer the style from a font in one script to a font in another
script. Baur’s research is based on the pairing of already visual consistent typefaces and
their uses. His research only tells us how to use Latin and Chinese typefaces rather than
how to improve the visual harmonisation between the design of Latin letters and the
Chinese characters. However, Baur’s research offers a good starting point for the
exploration of harmonisation in multilingual typeface design. The multilingual visual
approach provided by Baur’s study is a useful example of graphic design matchmaking
between two different cultures, which provides an impact on ‘strategic reading’.
Pugh et al (1969, pp.91-114) proposed the concept of ‘strategic reading’ involving
active reading and rereading, scanning, skimming, and searching, so that readers can
easily find what is relevant to them. This means that the content will most likely be
divided into several separate components, which will be visually cued through
typography and layout. Although Pugh’s concept was developed in the context of
longer texts, it can still usefully be applied to multilingual signage. Reading bilingual
signs is always strategic or selected, because there are always two language alternatives
accessible to the reader, regardless of genre or structural complexity. Sign designers
must be aware that typographic attributes such as typeface, text size, colour, and spatial
organisation can be employed to enhance strategic reading for multilingual sign design.
Since the organisation of objects and forms depends upon an understanding of the
principle of balance: that equal attractions, tensions or pulls, or balance at equal
distances from a given centre (Arnheim, 1974, p. 23),“forms are never used in isolation,
but always with neighbouring shapes and proportions” (Fechner and Hoege, 1997,
p.118). According to Gestalt theory, the human brain will try to simplify and organise
complicated pictures or designs with many elements by unconsciously organising the
parts into an ordered system that forms a whole rather than just a collection of
unconnected bits (Wertheimer,1924).
Thus, attention is influenced by balanced relationships among various elements. A
disparity in status between the two language such as Latin words and Chinese words
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rendered in differing sizes or position, would influence the efficient reading of
information by readers with different language backgrounds, causing a variability
inappropriate for maintaining public perception and trust.
Under these conditions, incorporating Gestalt principles into signage font design can
exploit the viewers natural tendencies and create a more seamless interaction, to
enhance the reader’s perception and guide them toward information in a way that feels
comfortable when reading the signage.
For the field of multilingual type design, in Bigelow and Holmes’ research, The Design
of a Unicode Font 11 (1993), the designers approached the design of multiscript
typeface as a novel proposition. These two designers considered their project as an
experimental test for the concept of harmony. Their research was intended to make
adjustments to the basic weight and alignment method for different alphabets,
regularizing them and helping them to work together, thereby minimizing their
differences and achieving uniformity (Bigelow and Holmes, 1993, p. 292). According
to Bigelow and Holmes, to harmonise different scripts, any irrelevant design element
needs to be filtered out. Bigelow and Holmes’ notion of harmonised design imposes
uniformity upon different scripts, and risks diminishing their cultural characteristics.
Their method has some affinities with the historic example of Herbert Bayer’s
Universal Bauhaus lettering. Designed in 1925, this stands as the embodiment of the
geometric ideal, and its iconic status was reinforced by its use on the facade of the
Bauhaus building. It is a monoline display face that is nearly completely made up of
simple geometric components such as straight lines, circles, and arcs.

11 The Design of a Unicode Font (1993), written by Charles Bigelow and Kris Holmes, as an overview of the
development of the Lucida Sans Unicode typeface
33

Figure 2. 9 Universal (Bayer, 1925) in Bergdoll and Dickerman (2009, p.201)

In Bayer’s design, he proposed a new principle for the simplification of type. This
could be achieved by only keeping the essential elements without any additional
adornments. Universal lettering removes the distinctions between upper and lower
cases to create a uniform design. “The universal alphabet, through endless copying, can
then be fixed in the memory. This is a philosophical idea, and it reverberated after the
propagation of the Bauhaus” (Bergdoll and Dickerman, 2009, p.203)
However, according to the psychological study by Lotto, et al., the degree of visual
similarity among different objects can affect ‘the categorization time’ (1999, p.681).
The more similar things there are, the more time is needed to categorize them. This
means that if too many of the distinguishing features of different characters are
removed, some of the signals used to distinguish one from another will disappear, and
different characters are rendered similarly, thereby increasing the possibility of
confusion. Multiscript signs need to be read rapidly and from a distance, and they must
be reacted to instantly. If the distinctiveness of different scripts becomes blurred, this
can lead to misunderstandings and interfere with legibility.
The same conditions can be seen in the ITC Avant-Garde typeface, a geometric sans
serif typeface designed by Herb Lubalin, released 1970–1977. In this typeface, there
are fewer distinguishing features between the different characters, they achieve greater
uniformity, but the greater uniformity can reduce the number of unique features that
distinguish different characters. Therefore, this approach will not aid the conveying of
information.
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In my view, therefore, the study of Bigelow and Holmes doesn’t wholly solve the
problem that it was designed to address, and they do not provide convincing support,
but in their research, they consider the practicalities of application. “In a harmonised
font, if the test changed from one script to another, or the numbers changed to another
symbol, the size, and weight even for the reading rhythm of the character cannot be
changed” (Bigelow and Holmes, 1993, p. 292). It suggests a relevant concept for a
harmonised typeface, namely ‘uniformity.’
In the wider historical frame, researchers have identified practices relating to
uniformity, presenting them as ‘systematisms.’ The origins of systematic typeface
design can be dated back to the turn of the fourteenth century.
Geoffroy Tory’s Champ Fleury (1529) is described as “the Art and Science of the
Proportion of the Ancient Roman Letters, according to the Human Body and Face”
(Tory, 1529, p. 49–51). Tory believed that the proportions of the alphabet ought to
reflect the ideal human form. He compared the proportions of Latin letters to the
proportions of a human being, and he drew letters that used the action of hands and legs
to determine angles.
Tory’s research was utilized as a reference in this study in order to consider the ideals of
proportion in Latin letters. As illustrated below, the proportions of the human body
were employed as a system for typeface designs (Figure 2.10).

Figure 2. 10 Alphabet (Tory, 1529, p.50–64)

However, Tory’s method cannot provide a rational approach for signage letter design.
Using the proportions of the human form can only influence the proportions of some
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letters. For example, the leg of the letter ‘K’ is too long, creating spacing problems,
especially when ‘K’ is followed by a letter with a vertical stem such as ‘KH,’ ‘KK,’ and
‘KI.’
Compared with Tory, Durer’s research finds a more rational proportion for typeface
design. In Durer’s work, the designs of the Roman style typeface are based on the
‘golden section’ and the proportions of the human form. Durer also studied Euclidean
mathematical principles in order to solve design problems scientifically. Svensen (1957,
p.75) observed that Durer had set down general precepts for forming letters and had
given specific instructions for every letter as follows: each letter is to occupy a square;
line widths range from one-thirtieth to one-tenth of the square’s side; decorative serifs
on the letters are formed as arcs, and arc diameters are also specified as fractions of the
square; and each letter involves geometrical exercises done with a compass and a
straightedge.

Figure 2. 11 From the Construction of Roman Letters (Durer, 1535), in Svenson (1957, p.75)

Durer’s research only provides a regular, rational, and systematic approach for the
design of individual letters. However, the Romain du Roi typeface (1692) can be seen
as the first mathematically defined type: the origin of the rational and systematic
regulating approaches which led eventually to the first digital fonts. In Paul Shaw and
Jonathan Hoefler’s Revival Type: Digital Typefaces Inspired by the Past (2017, p.83)
the Romain du Roi is identified as the first typeface to be systematically designed to a
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grid structure. The design of the Romain du Roi can be considered as the origin of the
concept of modern typeface design, the letters are based on an underlying geometric
structure that ensures consistency in the stroke width, provides a useful insight into the
use of grid structures in the typeface design, and reflects a tendency toward a
systematic rationalization.

Figure 2. 12 Romain du Roi, Grandjean, 1666-1714 in Paul and Hoefler (2017, p.83)

Although the Romain du Roi can be seen as the precursor for early typeface design, this
approach to making type involved very regularized letterforms, and it required
exceptional precision from the punchcutter, making it more difficult to produce the
typeface. However, the systematically organized and stylistically regularized design of
the typeface is one of the defining features of a contemporary trend in typeface design.
Research on this typeface enables the exploration of the concept of the harmonisation
of typeface design in a systematic and regular way.
Some contemporary type designers use systematic methods to keep the identity of a
typeface family. For example, Martin Majoor (2010) put forward the Nexus principle,
expressed as a ‘two typefaces, one form principle.’ The principle involves two faces
sharing a common skeleton. Majoor analysed the font skeletons of his typefaces Scala
and Scala Sans, showing that although the typefaces had different personalities, the
serif version and the sans version of his design had come from the same source, and the
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sans version could be derived from the serif version (Figure 2.13). The skeletons of the
Scala and Scala Sans are identical. This is an instance of a radical approach to type
design based on rational, constructed, and systematic principles.

Figure 2. 13 FF Scala, Martin Majoor (2010) (in Lupton, 2004, p.50)

The Nexus principle can be applied to the design of harmonised Latin Letters and
Chinese characters, creating harmonised skeletons for both, then making adjustments
to the strokes within the harmonised skeleton. In my study, many identical strokes can
be copied from one character to another without re-drawing. This approach is intended
to be a solution to problems of visual coherence when designing Latin letters and
Chinese characters. However, because each Chinese character has various structures
and proportions, simply applying the same stroke from one character to another without
re-drawing could cause an optical imbalance in the characters. In addition, for some
Chinese characters with a complex structure, the density is not as even. The strokes
cannot all have the same weight. If all the strokes had the same weight, then the strokes
would become connected, and the characters could not be read. In Latin letters, variant
weights are comparatively easy to develop due to their simple skeletons. However,
there is still a need to consider the relationship between the structure and the proportion,
rather than simply copying the strokes to other letters or characters.
The systematic method can build a set of common design parameters to help achieve
the goal of harmonisation, but it calls for consideration of the nature of the parameter to
be shared. Using a systematic approach to multiscript harmonisation poses challenges
regarding the juxtaposition of the different visual characteristics and cultural and
historical backgrounds of different scripts. Different environments require different
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approaches to font design. I needed to think about how to make fonts for different
scripts, to be viewed in the same visual environment.

Figure 2. 14 Latin letters and Chinese characters sharing a common skeleton

In Březina’s article, Challenges in Multilingual Type Design, 2012, he studied the
method to juxtapose different scripts and how to design multilingual typeface families.
According to his viewpoint, two approaches are possible: “adapt the script to match the
technology or expand the linguistic and expressive repertoire” (Březina, 2012, p. 25).
In harmonised multiscript design, designers can add a new script into an existing type
family. However, the design parameters of the existing type family may not be relevant
to the adaptation of an existing font for an additional script. If too many of the design
parameters of the existing type family are retained in a new script, the resulting
characters in the new script might be unconventional or difficult to recognise.
According to my conception of harmonised typeface design, it is more important to
keep the identity of each script than it is to achieve uniformity. The positioning of each
stroke is different and requires its own ‘rules.’ Therefore, an overemphasis on
uniformity does not advance multiscript typeface design. Different writing systems
have different variations. If a character is completely deformed or stretched in a change
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from one writing system to another, its appearance and function will be unsatisfactory.
When two characters are brought together, legibility is always a more important
concern than uniformity. Thus, it is important to know what elements of the script are
unmodifiable and what elements can be changed, so that the design parameters can be
shared across scripts, thereby harmonizing different scripts to build common principles
for the two writing systems.
In short, the conception of harmonisation does not necessarily mean matching
typefaces from two different writing systems. It can involve matching some design
parameters, allowing visual elements to complement each other and giving different
characters an equal optical level. This view informs my understanding of
harmonisation.

2.5 The concept of readability and legibility
Phil Baines and Catherine Dixon (2003, p.12) state that in signage systems the primary
function of signs is to provide direction. It is important that signage fonts need to
communicate the information effectively in their respective environments. There are
two aspects of type that are fundamental to its effectiveness, namely, readability and
legibility.
In the early twentieth century, research on legibility and readability was limited. In
Tinker’s work from 1940, the two terms appear to be used interchangeably in referring
to the reading of continuous text (cited in Lund, 1999, p.16). However, earlier, in the
1920s, readability formulas 12 first appeared based on the comprehensibility of
educational and instructional reading material. The formulas were used to match
reading material to the abilities of readers (Vogel and Washburne, 1928, pp.380-381).
Thus, the concept of readability formulas made Tinker’s view difficult to defend. In
1949, Dale and Chall define readability as follows: “In the broadest context, readability
is the total amount of all factors within printed material that might impact the success or

12 In the1920s, readability studies were strongly governed by quantitative methods. In 1928, Vogel and Washburne
formed a reading formula by considering factors such as sentence structure, word difficulty, and sentence length.
40

failure of the reader have it or not (p.23).” A few years later, McLaughlin (1968, p.188)
advanced Dale and Chall’s opinion, expressing the view that readability is influenced
by the reader factor and the text factor. These researches were limited to the concept of
readability, but later researchers began to study how to distinguish readability and
legibility.
In 1968, Jeremy J. Foster pointed out that it is necessary to standardize the terms
‘legibility’ and ‘readability’ (p.279–280). In his view, legibility should refer to “the
effects of a visual information format on the responses made to it by the reader” (1968,
p. 279). However, in Foster’s research, he still uses legibility as a broad term. Similar to
Katzen’s research (1977), he offered a broad concept of legibility. He believed that
“legibility is the effect of different typographical arrangements influencing the
comfortable, easy and effective reading ability of readers (p.8).” According to Katzen,
reading is an activity that acquires meaning from handwriting or typography. However,
the concept of ‘easy’ is very difficult to define. Is it to be understood as speed? Or can it
be seen as accuracy? These are matters of opinion, making legibility very difficult to
define.
It was in 1987 that the International Organization for Standardization proposed an
international

standard

for

computer

screen

ergonomics,

which

included

recommendations for a legibility test for screen display, stating that “legibility refers to
the intrinsic characteristics and readability refers to the quality of typography” (Östberg,
et al., 1989, p.146).
In 1986, in Letters of Credit: A View of Type Design, Walter Tracy stated that
readability is “the term [used] to describe the quality of visual comfort, it refers to
comprehension and the measure of that is the length of time that a reader can give to a
stretch of text without strain” (p.31). Legibility is the functional aspect of type design.
It is the term employed to considering the clarity of single characters. It is measured by
how quickly a character can be identified; if the reader hesitates, the character is poorly
designed (Tracy, 1986, p.31).
According to the above research studies, legibility and readability are two totally
different terms. Legibility is a term used to denote the perceptibility of isolated letters
41

or words, while readability mainly focuses on the quality of the use of type, Thus,
legibility and readability are two critical components of signage typefaces and they are
different elements of the design process.

2.6 Improving the legibility and readability of Latin letters and Chinese
characters
2.6.1 Enhancing the characteristics of Latin letters and Chinese characters
Legibility refers to the perceptibility of single letters. According to Sofie Beier in
Typeface Legibility: Toward Defining Familiarity (2009, p.34), there are two main
theories

on

letter

perception:

template-matching

and

feature-comparison.

Template-matching is a way of seeing characters as a whole; the human brain stores a
fundamental letterform pattern. When we perceive a new shape, our brain searches for
a template that matches it. In feature-comparison, the human brain divides the different
features of characters into different elements and then puts them together until they are
recognised.
Palmer (1999, p.429) tested readers reading the words ‘THE CAT.’ They did not
realize that the letter ‘H’ had replaced the letter ‘A.’ Palmer removed the distinctive
characteristics of different letters, both composed of two vertical strokes and one
horizontal bar so that the letter ‘H’ and the letter ‘A’ had similar appearances. This test
result confirms the ‘parallel letter recognition model’13 in Sofie Beier’s research. There
are three basic levels in this model: First, the human brain recognises the features of the
individual letters, such as a circle or a horizontal bar. Then, the human brain finds a
large number of letters with similar features, identifies the letters, and combines them
into words. Finally, the brain identifies words with similar features and recognises the
word.

13 The PLR model is based on Rayner and Pollatsek’s model in 1989.
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Figure 2. 15 Stephen Palmer (1999, p. 429)

Figure 2. 16 The parallel letter recognition model (Sofie Beier, 2009, p.41)

Therefore, the letter perception process can be influenced by the similar appearance of
different letters. This research shows that excessive uniformity is not a good way to
improve the legibility of a typeface. “Since the objective of the graphic system of a sign
program is to communicate information, it must be easy to read and understand so that
viewers can act upon the information easily and seamlessly” (Calori and
Vanden-Eynden, 2015, p.133). Therefore, in the design of a signage typeface, to
improve the perception of letters, distinguishing characteristics of the letters should be
enhanced.

2.6.2 Open counters
The inner space area of one letter is one element that affects the perception of a single
letter. According to Jock Kinneir (1980), a large inner space can help to improve
distance legibility “because when letters and numbers are viewed through the glare of
headlights, the clear and open counter14 can avoid ambiguous letter shapes and clogged

14 In western typography, a ‘counter’ refers to the area of a letter which is entirely enclosed by a letter form, such as
‘o’, ‘p’, ‘q’. The partially enclosed spaces in ‘m’, ‘n’, and ‘h’ are termed counterforms..
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counters” (p.66). Also, Kinneir emphasized that, although a narrow letterform can be
designed to be larger and taller, legibility can be compromised if the opposite sides of
the counters are too close together and appear to overlap.
Due to the difference between the Latin writing system and the Chinese writing system,
when an English passage is translated into Chinese, the length of the translation is
usually shorter than that of the original passage. Tam (2018, p.210) studied the
translation of English content into Chinese and identified that only 61% of the space on
the page area is used. Thus, when Latin letters and Chinese characters coexist on signs,
in order to adapt to the width of the Chinese words, designers usually chose a narrow
font for the Latin writing system. In 2009, the China transport ministry introduced
FHWA (Highway Gothic) for the urban information system. This typeface, with narrow
letterforms, was originally developed in 1948 for the American road system. However,
few years later, the Clearview Hwy typeface, designed by James Montalbano and
Meeker & Associates (1957–1963), replaced Highway Gothic. According to
Montalbano (2007), “the proportions of Highway Gothic cause the counters of ‘o’ and
‘e’ to disappear” (cited in Yaffa, 2007). He suggested that the larger the size of the
counter, the better the legibility. Beier (2009, p.66) also showed open counters to be
essential in improving legibility. Similar research has been done by Harris (1973) by
testing Baskerville 169, Univers Medium, and Gill Sans Medium. Then he recommends
that open counters of ‘c’ and ‘e’ can help to prevent confusion with ‘o’ and ‘a’. (p.30).
Thus, the above examples are highly relevant to the current research, aimed at
improving the quality of signage typeface used in the Chinese urban information
system. Open counters are essential for distance legibility, the inner white spaces
should be as large as possible.
In the Latin writing system, a large counter can be created by increasing the x-height. In
1912, Roethlein tested a series of different fonts and proved that a large x-height
typeface with large counter and is more legible for distance reading than a small
x-height typeface (p.11). While, the x-height influences the proportion of Latin script.
According to Tracy (1986), if the x-height is excessively large, causing a short ascender
or descender in some letters, the effect may be “unpleasant to the eyes” (p.50), and
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some letters can lose their intrinsic proportions. For example, if the ascender of the
letter ‘h’ is too short, it can be misread as the letter ‘n.’ Therefore, the limit for the
x-height improvement is an important question in my research.
With regard to the counter and counterform, for Chinese characters, the inner white
spaces can be enlarged and improved by making adjustments to the palace area (the
optical core), “as a larger palace area can more easily maintain the unity of space for
each stroke and avoid the ambiguity of a different number of stroke shapes and clogged
counters” (Wang, 2013, p.35). The space of the palace area is related to the optical
centreline. In the design of Chinese typefaces, when the optical centreline is high, the
character looks thinner and taller, so the palace area is condensed. Conversely, when
the optical centreline is low, the character looks wider and thicker, then the palace area
is expanded (Wang, 2013, p.35). Thus, open counters can influence the width of
Chinese characters.

Figure 2. 17 Structure of Chinese characters (Wang, 2013 p.35)

2.6.3 Character width
Character width is another factor that influences the legibility both of Latin letters and
Chinese characters. For example, Vialog is a large and versatile sans serif family
consisting of four widths, designed by Werner Schneider and Helmut Ness and released
by Linotype in 2002. It is a typeface designed to provide improved legibility. However,
in Robert Waller’s research (2007, p.7), he compared a series of signage typefaces and
found that the broadest version of Vialog provided the best legibility, and the narrow
version of Vialog performed poorly. Thus, Waller concluded that the narrow letterform
can help to save space but provides poor legibility. Larson and Beier (2010, p.118)
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confirmed this conclusion. They conducted a series of short-exposure tests and a
distance test, to see how many errors participants made when reading at a distance.
According to their research, narrow letters tend to produce more errors than wider
letters. Thus, they concluded that to improve the legibility, the narrow letters benefit
from being widened.
If letters benefit from being wide, it would be appropriate to design wider letters for the
urban information system because they should be easier to read. However, when we
read, our eyes continually make discrete jumps from word to word. Moreover, the
fixation location15 is not random. It usually occurs to the left of the middle of a word
rather than between words. Not all words will be fixated on because people skip short
words when they read (Larson, 2005, p.4). When reading Latin text, the behaviour of
the fovea16, determines or guides every single fixation. At a normal reading distance,
people reading body text can typically see only three to four letters to the left and right
of the fixation point. And outside the point of fixation, we also have a peripheral view17,
the peripheral view helps the reader to read forward. Thus, the problem with wide
letters is that readers have fewer letters in the fixation point, and readers also have
fewer letters in their peripheral view. Therefore, a wider character hinders our brain’s
ability to read forward, thereby causing the reading speed to get slower.

Figure 2. 18 Saccade target selection in Latin writing system (Larson, 2005 p.4).

15 Fixation or visual fixation is the retention of one’s visual attention on a particular location.
16 The part of the human eye that enables the clear center point of our vision.
17 When people read, readers recognise words of a length similar to the fovea visual range and use additional
information from outside this range to guide their reading.
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Furthermore, wide letters can influence the familiarity of characters. According to
Sofie Beier in The Legibility of Numerals (2017), legibility is influenced by people’s
inherent recognition. For example, when the number ‘1’ is isolated, the wider form can
help to attract the attention of readers. However, when it is combined with other
numbers, the wider form does not help to improve legibility. This is because “in
people’s recognition, they are familiar with the number ‘1’ in a narrow form, so if it is
widened, it can influence the process of the brain identification” (Beier, 2017).
This research leads me to take into consideration that when combining Latin letters
with Chinese characters, wide characters can help to improve legibility, but it is still
important to keep the original proportions of each script. The narrow letters in the script
should be kept narrow, as in the letters ‘i’ and ‘I’ and the Chinese character ‘⽇.’ The
challenge is to determine the optimal height-width ratio of Latin letters and Chinese
characters that allows for open interior counters without the need for excessive scaling
down of the letter size. Therefore, a comparison of the structure and proportion of Latin
scripts and Chinese scripts will help me to identify the differences between these two
scripts, to determine the ratio, and to make the adjustments needed for the optimal
proportion for both scripts.
Even though the wider font is easier to read, when they are used in signage the
horizontal space available in the sign may be limited. If this requires designers to scale
down the letters to a much smaller point size, the benefit of the wider letters will be lost,
diminishing the readability.
The readability problem can be stated as follows. If typeface designers use the wrong
typeface or use a font in the wrong way, this can influence information recognition.
Jock Kinneir offered a solution to the readability problem. Kinneir (1984) stated that
“As pointillist painting has shown, forms tend to be combined when viewed from a
distance, and this means that letters used on the signage need wider letter spacing than
is usual in continuous text” (p.344). He developed a system based on legibility and the
geometries of letters and included specifications regarding the positioning of every
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letter in reference to other letters. It was the length of the place names that ultimately
determined the size of the sign. In other words, the content drove the form.
Kinneir’s method provides a solution to help resolve the issue of readability in China’s
urban information system. The size standard of Chinese signage is designed according
to the width of the Chinese script. This standard was stipulated by China’s Transport
ministry in the 1980s, at that time, there was no need for Latin script to coexist with
Chinese script on signs. However, the Chinese Ministry of Foreign Affairs published an
important document in 2016, requiring English to be used on the signage. Chinese
characters are designed within a rigid grid. All Chinese characters have similar width
and height. Latin scripts come in various shapes, and each word is a combination of
different letters. The width of Chinese words cannot match the equivalent Latin script
word. Therefore, for the signage for China’s urban information system, the layout
format proportions need to be considered when signage typefaces are being designed,
to help to improve the readability of the signage.

Figure 2. 19 The Transport font has its own spacing system
Kinneir (1958) in Tovey (2012 p.90)

2.6.4 Stroke width
Wide letterforms are not always necessarily beneficial for the legibility of Latin letters
and Chinese characters. But stroke widths can influence the legibility of both the Latin
writing system and the Chinese writing system.
According to Calori and Vanden-Eynden (2015, p.133), legible typefaces tend to have
optimal weight and stroke widths that are neither too thick nor too thin. However, is not
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a simple task to define the optimal weight, especially for Chinese characters. For some
Chinese characters with complex structures, if the stroke is too thin, the characters will
become unrecognizable when viewed from a distance. However, if the stroke is too
heavy, the counter and the counterform will become narrow in a way that could impede
legibility.
Cunzhen Lin in The Study of Legibility of Chinese Characters in the Public
Environment (2012), studied the relationship between the counter and the counterform
of Chinese scripts. Using the psychology formula: E=k logI+c created by Fechner18 to
analyse the stroke density and the visual stimulus, she devised a legibility formula for
the design of the width of the strokes of Chinese characters (p.22). Research on the
Chinese writing system by Lin (2012, p.23) and Kevin Larson’s research on the Latin
writing system (2005, p.7), both showed that high-complexity characters will interrupt
the choice of the saccade19. A reader’s eyes will always focus on the densest part of the
letter structure, the ‘optical point.’ Thus, in the Chinese writing system, the visual
complexities can also influence the fixation time and the saccade target selection. Less
complex Chinese characters are fixated on for short times, and more complex
characters require more time. In comparison to the Latin writing system, Chinese
sentences are always composed of complicated characters, and, as Chinese words are
made up of one to four characters, when reading a long sentence featuring many
Chinese words, the ‘optical point’ therefore becomes the target of the saccade. The
‘optical point’ can influence the legibility of Chinese characters. In order to provide
enough space for various in dense part of one character, when designing a Chinese
character, for the area with dense strokes, the width needs to be lighter than for the less
dense areas; not all characters should use the same stroke width. For the design of
Chinese characters, it is important to maintain the optical space within the characters as
well as between different characters. The simplest characters with few strokes may be
influenced by optical conditions and seem larger than complex characters. Therefore,
18 Gustav Theodor Fechner (1801-1887) was a German experimental psychologist, philosopher, and physicist. He
was a predecessor in experimental psychology and the father of psychophysics.
19 The saccade is an irregular eye movement between fixation points.
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scripts with simple structures need a heavy stroke, but for scripts with complex
structures, a lighter stroke should be used.
Furthermore, the stroke width also can influence the counter and the counterform of
Latin letters. According to Sofie Beier in Designing Legible Fonts for Distance
Reading (2016a, p.83), if the text is displayed on a dark background, light projection or
the reflective material of signage can cause the phenomenon of halation or irradiation.
The blurring of light around the bright area of the sign makes it visually bleed into the
surrounding areas (Beier, 2016a, p.84). The effect of halation causes the counter to
appear narrow, thereby reducing legibility. According to Kevin Larson’s research
(2005, p.6), when we are reading the ‘optical point’ transects the gathering area of the
strokes of the target letter. In the Latin writing system, the middle sections of Latin
words are more variable, yet the optical point of Latin letters is always between the
x-height and the baseline. Therefore, the variation in the density of strokes is most
obvious in this area, this needs to be taken into account when I design each Latin letter.
For example, at the junction of strokes of Latin letters in this area, strokes should be
slighter lighter than in other areas. This allows more space for the counter and the
counterform when halation happens. However, the range of design parameters needs to
be carefully controlled. If the width varies too much, the optical effect will be
unbalanced.

2.6.5 Spacing
Spacing is another important element that influences legibility. When inter-letter
spacing is too narrow or too wide, legibility can be affected. According to the Federal
Highway Administration, better legibility may be gained for any given legend by
utilising wider spacing between letters rather than wider and taller characters with a
confined space (cited in MUTCD, 2000, p.1). Therefore, spacing is an important factor
in improving legibility. Several designers have highlighted the importance of larger
inter-letter spacing. The interior areas of letters are fixed by the shape of the letter, but
the appropriate spacing and kerning – the allocating of the correct amount of space to
each side of letters – helps to ensure a balanced relationship when they are associated
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into words, avoiding unsightly gaps or congestion (Tracy ,1986, p.71). According to
Spiekermann (2006), we do not read signage in the same way that we read continuous
text. When reading signs, we must decipher each letter of the text. As a result, designers
must verify that the characters are clearly differentiated from one another under these
conditions.
Sofie Beier (2016b) confirms the importance of spacing used for letter differentiation.
She found that although some individual letters can be easily recognised but when they
are combined with others are more difficult to recognise. For example, if the letter ‘f ’
appeared in isolation, there was no misreading. However, if the letter ‘t’ or the letter ‘e’
followed, there was a lot of misreading as the letter ‘k.’ The same was true for the letter
‘l.’ If the letter ‘d’ or the letter ‘a’ followed, it could be misread as the letter ‘h.’ Letters
such as ‘r,’ if combined with ‘i’ could make some readers misread them for the letter
‘n.’ This phenomenon identified by Hess, , et al (2000) as the ‘crowding effect’, where
adjacent letters inside a word interfere with one other, this interference makes
identifying individual letters more difficult. The phenomena are particularly obvious in
low-resolution perceptual conditions, such as when reading at a distance. Thus, correct
character spacing will aid letter differentiation and then help to improve the readability.
However, Chinese characters are not as easily confused with other characters when a
single character is combined with others. This is because all Chinese characters are
composed of strokes that are formed into components and then put together in a square
shape to make a single character. As previously stated, Chinese characters have a
square form that is divided internally by a grid consisting of horizontal and vertical
lines from the square’s centre. This structure is known as a ‘four-square grid,’ and the
auxiliary lines that cross it are known as ‘centrelines.’ In 1996, the Chinese type
designer Peiyuan Xie created a series of supplementary lines known as ‘secondary
centrelines,’ turning the main grid into four smaller units (Zuo, 2018, p.54). The
secondary centrelines decided the spacing between each Chinese character. However,
sometimes, designers increase inter-character spacing, a process called ‘loose setting,’
as a method for a layout (Wang, 2013, p62). Chinese characters are monospaced,
visually, and ‘mono-paced,’ verbally, and one syllable is always represented by one
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character, which corresponds to the pace at which readers move their eyes (Takagi,
2014). Therefore, inter-character spacing does not influence the recognition of Chinese
characters.

Figure 2. 20 The inter-spacing of Chinese characters and Latin letters

A widely established method for estimating letter sidebearings20 was recommended by
Walter Tracy in his book Letters of Credit: A View of Type Design (1986, p.73).
Tracy’s method for determining the spacing of capital letters used the left and right
sidebearings of the letter ‘H’. Each sidebearing is 50% of the width between the stems.
He tested the sidebearings of the letter ‘H’ by setting the word ‘HHHHH.’ Then, he set
the left and right sidebearings of the letter ‘O.’ He tested this by setting up the words
‘HOH’ and ‘HHHOOHH.’ The spacing needs to be harmonious, and the ‘colour’ of the
word needs to be even. If it is not, the sidebearings of the letter ‘O’ must be revised, and
the initial sidebearings of the letter ‘H’ may also require readjustment. Once the ‘H’
and the ‘O’ are satisfactory, the other uppercase sidebearings can be set.
For the spacing of the lowercase letters, he used the left and right sidebearings of the
letter ‘n’ (Tracy, 1986, p.75). Since the arched corner is lighter than the vertical stem,
the right sidebearing was set slightly thinner than the left. The left sidebearing is 50% of
the ‘n’ counter. The sidebearings of the ‘n’ were then tested by setting the word ‘nnnn,’
and the left and right sidebearings of the ‘o’ were then set. The sidebearings of the ‘o’
are smaller than those of the ‘n,’ He also tested the ‘o’ by setting the letter sequences
‘non,’ ‘nnonn,’ ‘nnonon,’ and ‘nnoonn’ ensuring that the colour of the words was even.
20 The horizontal spaces either side of an individual character or glyph
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If it was not, the sidebearings of the ‘o’ and ‘n’ had to be revised. Once the ‘n’ and ‘o’
were satisfactory, the other lowercase sidebearings could be set. In each case, the letters
were modified by being measured between the ‘n’ and the ‘o,’ and other letters could be
added to adjust their spacing, for example, ‘nnbnnoop’ or ‘nnannoodnn.’
If inter-character spacing can influence the legibility of Latin letters, then setting a wide
space could help readers to read more easily. Wide spacing decreases the tendency for
letters to melt into each other. However, wide spacing can cause the same problems as
previously mentioned in relation to wide letters. Wide spacing causes the centre of
vision of readers to lose letters in peripheral view. It can influence the movement of
human eyes when they are reading. This is because wider letter spacing causes readers
to have fewer letters in their peripheral view to orientate to the words, thereby making
reading more difficult. In addition, in typefaces on signage, the wider spacing will be
limited by the available horizontal space. If wider letter spacing is used on signage
design, letters need to have a much smaller point size, and this can lead to poor
readability.

2.7 Conclusion
Having studied the literature pertinent to my goal of designing a font that includes the
Latin and Chinese writing systems, two important points arise:
The first pertains to rethinking how to develop a basic script to harmonise the Latin and
Chinese writing systems. In the design of a basic script, there is a need to consider the
traditional culture and design rules of the different writing systems, the type-making
and writing methods, and the basic structures and reading habits. These aspects have a
critical impact on the design of script forms and can influence the reading of complex
text on urban information signs.
The second point relates to achieving high legibility and readability of Latin letters and
Chinese characters. When addressing the problem of lost details in Latin letters and
Chinese characters read at a distance, open inner counters generally tend to improve the
legibility of both sets of characters. Improving the x-height of Latin letters and
decreased the optical centreline of Chinese can help to improve their legibility but
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improving the x-height of Latin letters might therefore necessitate increasing the
letter’s width in order to maintain the letter proportions. There is a limit to the size of
the x-height, if the x-height is too high, the proportions of Latin letters are affected. The
range of x-height improvement needs to maintain an optical balance with the decrease
in the Chinese character’s optical centre. A lowering of the optical centre can also
widen Chinese characters. However, when Latin and Chinese characters coexist on a
specified horizontal surface, there are limitations as to width. Thus, I need to build an
appropriate proportion relationship between Chinese characters and Latin letters,
making appropriate adjustments to the x-height and width as well as spacing, while
keeping each letter’s authenticity.
Thus, in the following chapter, I will discuss the methods I used to explore my research
questions and to improve the possibility of the harmonisation between the Latin writing
systems and Chinese writing systems.
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CHAPTER 3
RESEARCH DESIGN AND METHODOLOGY

3.1 Introduction
The aim of this chapter is to present a series of decisions that underpin this research,
and to identify the approaches I employed as most appropriate to fulfil the goals of this
study. This chapter is composed of nine parts. Firstly section 3.2 outlines a
constructivist worldview, also known as an interpretivism paradigm. Section 3.3
explains the reason why my research methods are defined as practice-based. Section
3.4 and 3.5 addresses the choice of an appropriate method for this research and provides
an overview of the research design and the reasons for choosing these methodologies.
Section 3.6 introduces the stages of my research. Section 3.7 describes how the data is
collected. Finally, ethical considerations are identified in section 3.8. The research
method, sampling strategy, data collecting, analysis and research findings at each stage
of the study will be presented in detail in Chapters 4 and 5.

3.2 Establishing a theoretical perspective
In this study, the heart of the research involves developing an approach for the design of
harmonised dual Latin–Chinese typefaces that can be used in urban information
systems to help improve the legibility of signpost typeface design and reflect the
recognition of a multi-cultural society. This research has been developed in parallel
with a theoretical literature-based investigation of font design including both Latin and
Chinese writing systems. Thus, it is necessary to establish a theoretical perspective to
provide a solid foundation for the design work.
Research is often defined by three main aspects: Ontology, epistemology, and
methodology. “Ontology is the science or theory of existence and is related to how the
world is constructed and questions what is the essence of reality” (Crotty, 1998, p. 8).
Epistemology is defined as “a means of understanding and explaining how we know
what we know” (Crotty, 1998, p. 8), and it investigates the link between the researcher
and the thing being studied (Creswell and Plano Clark, 2011, p. 42). Methodology is a
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systematic strategy for finding information that is relevant to a certain field of
knowledge and it defines the procedures used to gather and analyse data in order to
answer a research question or test a hypothesis (Blanche, Durrheim and Painter, 2006,
p6.).It is “a guiding principle that helps to inform decisions about procedures and
research strategies” (Norton, 1999, p. 32).
In the present research, the theory of knowledge is incorporated in the theoretical
perspective and then in the methodology. The theoretical perspective provides the
context for the process and lays the foundation for the research logic and guidelines. I
develop a design strategy and try to use a specific method that is linked to the research
questions. Then, data relating to the research questions and hypotheses are collected
and analysed. During the process of my study of multi-script typeface design, I found
that personal design experience was essential for exploring concepts about the
harmonisation between the Latin writing system and the Chinese writing system. “A
person’s epistemological beliefs can help encourage or replace the limitations of
learning and the development of critical thinking” (Ali, 2016, p.77).Therefore, I
establish the epistemological research as the main position consistent with my practice,
which enables the research questions to be fully explored and answered.
Crotty (1998) describes three epistemologies in research: subjectivism, objectivism,
and constructionism. Objectivism is the concept of a ‘meaningful reality’ existing
‘independently of thought’, having a “real existence or carrying an intrinsic meaning as
an object. If done in the right way, such objective truths can be discovered” (pp. 2–9).
Subjectivism holds that our thoughts impact meaning and that there is no truth or
significance independent of the mind without the contribution of the world.
Constructivism holds that meaning is generated by people’s thoughts interacting with
the world, which means that individuals in various cultures and periods construct
different meanings in different ways, even in response to the same occurrence. In my
work, multilingual typeface design is influenced by different cultures and involves
different ideologies that are separate from but related to each other. To design a font
including different writing systems, I need to develop the knowledge constructed by
individuals both through study and through the direct experience of designing. This
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pre-existing knowledge is gathered from various domains of understanding and
reassembled into knowledge structures that could be utilised to interpret and create new
meanings from the newly presented situation. This kind of activity includes the active
creation of new understanding using pre-existing knowledge. This is in accordance
with the idea of constructivism.

Figure 3. 1 Crotty’s knowledge framework (1998, p. 9)

A constructivist epistemology is therefore appropriate for the research questions
explored here. It can build a link between “what we know and what we do” (Friedman,
2003, p. 512). It also has helped in constructing a new research method for exploring
multiscript typeface design. My research is primarily concerned with gaining new
knowledge through creative practice, to develop effective and practical tools for
multi-script typeface design. Thus, it is necessary to explain what kind of creative
practice my research belongs to.

3.3 Creative Practice
Research is an integral part of practice. Since the Bauhaus in the 1920s, many attempts
have been made to define the configuration and scope of creative practice research. In
1993, Christopher Frayling, of the Royal College of Art, proposed three frameworks
for categorizing how research connects to creative practice. The first included research
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into the practice itself. This is the most straightforward method. “There are many
models and archives from which the rules and procedures can be derived” (Frayling,
1993, p. 5), relating to history, aesthetics, perceptions, or research involving various
theoretical perspectives. The second category was research through the practice,
including materials research and action research. The third was research for the practice.
Downton (2003, p.62) stated that Frayling’s framework for design research represented
a shift from theoretical research to applying this knowledge through practice in order to
improve extant theories. In the present study, I found that investigating something new
requires examining not only the workings of a creative practice, but also the question of
what creative practice represents.

3.3.1 Practice-based research
Creative practice research can be classified into two types: practice-based research and
practice-led research. “Practice-based research, particularly practice-based PhD
research, is a relatively new phenomenon” (Candy, 2006, p.3). This is in contrast to the
traditional PhD that emerged in the early 19th century (Turner, 1971). A practice-based
PhD “can contain both a creative product and interpretative writing on it.” (Krauth,
2011, p. 2). This idea was offered by Professor Edward Cowie, who worked at the
University of Wollongong. The interaction between research and creative practice has
deepened over the past 30 years since Cowie’s innovation and has developed across a
range of areas of art and design (Ali, 2016, p.82).
In Candy’s (2006, p.2) study, finding new knowledge and techniques to realize ideas is
an important part of practice. It is critical to distinguish between individual artistic
practice and the concept of practice-based research; most aspects of personal artistic
practice study lend themselves to the specific aims of the individual rather than
attempting to contribute new knowledge to share in a more general sense.
Practice-based research contributes to sharing the store of knowledge rather than only
achieving the goal of being a designer. Furthermore, it conforms to conventional
research project principles, but it is only used as an original study to facilitate the
acquisition of new knowledge, and creative outcomes are important because they can
58

demonstrate original knowledge-based research. Thus, a practice-based PhD always
needs a written contextualization of the work to explain the process used in the
construction, to describe the significance of the work, and to explain how it contributes
to creating new knowledge (Anderson and Tobin, 2012, p.957). This normally includes
the process of capture, analysis, and critical reflection.

3.3.2 Practice-led research
Practice-led research is different from practice-based research. Rust, et al (2007) define
practice-led research as “a significant part of the professional and creative practice in
art, design or architecture that plays a critical role in the investigation” (p. 11). The
greatest strength of practice-led research is that it “provides a new dimension to the
disciplines involved” (p. 68). “It relates to the nature of practice and generates new
knowledge that is operationally relevant to that practice” (Candy, 2006, p.2). Thus,
unlike practice-based research, practice-led research is more focused on improving the
process or system of creating a research work, however, the final submission does not
demand any creative output.
Despite the fact that practice-based research is a relatively new phenomenon, in the
present study, the investigation of cross-cultural typeface design defines the research
approach and methodology, as well as the use of ‘practice as research’ to explore how
to design a font that includes the Latin and Chinese writing systems. I used the
principles of typeface design, design psychology, reading psychology, and other
elements such as computer technology to produce a series of practices and experiments.
At the same time, I recorded and analysed the research participants’ responses. The
results help to integrate study and practice to provide a framework for knowledge
investigation that contributes to modern multilingual typeface design. The final work
suggests a method for constructing common principles that are applied to multiscript
typeface design. Subsequently, through this series of practices, I continued to improve
the theory by reflecting on what I did and modifying my actions as a consequence of
my reflections. The goal of this study is to produce knowledge that both deepens the
understanding of the relevant theories and provides outcomes for practice. With this in
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mind, the research can be described as an inquiry into multiscript typeface design that
needs to be driven by practice-based research, rather than a theoretical study alone.

3.4 Research approach
According to Crotty (1998), there are two main research paradigms: Positivism and
Interpretivism. My research adopts an interpretivist paradigm (constructivist
worldview), which is based on “the assumption that social reality exists in our minds
and is subjective and multiple” (Collis and Hussey, 2009, p.57). The essential
components of the interpretivist paradigm are the ways that researchers subjectively
interpret the investigation from their perspective, examining phenomena through an
inductive approach that eventually constructs or develops a theory or pattern of
meaning (Creswell, 2014, p.8). Thus, the interpretivist paradigm supports an inductive
method. Inductive methods are primarily associated with qualitative research. In
qualitative research, there are five inquiry methodologies: narrative, phenomenology,
grounded theory, ethnography, and case study. These strategies require the researcher
to study participants’ experiences or their descriptions of a phenomenon through
interviews, or observations to “examine common patterns of behaviour, language and
actions of an intact cultural group in a natural setting over a prolonged period of time”
(Creswell, 2014, p. 14).
However, relying alone on anthropological, sociological, and humanistic observations
and evaluations does not provide a valid and comprehensive approach to the study of
the harmonization between the Latin writing system and the Chinese writing system. I
still needed to use the data as a tool to assess attitudes and to analyse the information
using statistical methods and hypothesis testing. Therefore, mixed methods research, as
a strategy that combines both quantitative and qualitative types of study and data
collection, provides a suitable approach for my research.

3.5 Research Methodology
The essential principle of mixed methods research is that either quantitative or
qualitative data is contained inside a broader design, and the data sources play a
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supportive role in the overall design. Since the study of harmonization between the
Latin writing system the Chinese writing system is an emerging field, there is only
limited data, and few established strategies or theoretical frameworks for its analysis.
Practice-based research methodologies are conceived and derived from the activities of
the researcher, and they can allow the researcher to produce results that cannot be
produced through the use of science (Rolling, 2010).I therefore chose appropriate
research models that were adapted to my skills, rather than only following one single
strategy. This enabled me to understand the range of research strategies available to me
as well as identifying those that can best fit with my creative practice to solve the
research problem. In my research, I employed the dialogical principle, ‘pick and mix’
methods, and reflection in action.

3.5.1 Bakhtin’s dialogical principle
In the field of literature research, Mikhail Bakhtin provided a dialogical principle as a
research methodology that operated somewhere between structural and constructivist
approaches to the literature of discourse. He emphasized the spatial and temporal
context and viewed ‘being’ as a constant event and ‘co-being’ as something that occurs
simultaneously with other beings (Bakhtin, 1963, p.28).
The present research explores the coexistence of differences in the two writing systems
to inform the use of Chinese characters and Latin letters through multilanguage
typeface design. In this study, I consider developing a common design principle to
build appropriate proportional relationships based upon the common attributes of the
Latin and Chinese writing systems. It is a kind of dialogue for different cultures and
traditions. Indeed, according to Bakhtin’s viewpoint, the difference is a critical
condition of creativity (Bakhtin, 1963, p.32). In other words, every act is
intersubjective, especially design acts, no creation is attainable without dialogue. This
research analyses the differences in the fundamental principles of typeface design of
these two writing systems and I hope to retain the characters and traditions of different
scripts to build a harmonised relationship. Thus, in this study, the dialogical principle
helped me to seek common ground and common development between the Latin and
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Chinese writing systems. Although this methodology is primarily based on literature
analysis, it is still appropriate as a basis for developing the final method to support my
research.

3.5.2 The pick-and-mix method
The present study considered how to develop an effective modern multi-script typeface
design method, help to improve the harmonised relationship between the Latin writing
system and the Chinese writing system. It examines how geometry can be used as a tool
for the design of Latin letters and Chinese characters while providing critical
rationalizations and utilizing systematic procedures. The ‘pick-and-mix’ method
identified by Yee (2010, p.17) proved to be the most appropriate technique for
exploring the research questions.
A mixed-methods approach was first established by Campbell and Fiske (1959, p.104)
as a method of confirming research findings by employing a range of sources to support
study conclusions. Engels-Schwarzpaul (2008) also supported the use of multiple
viewpoints to test hypotheses and further explore research topics. He stated that
submissions for creative-practice PhD “must integrate different viewpoints to test and
identify alternatives” (p.5). Yee (2010, p.16) emphasized applying the mixed-methods
approach to the chosen samples of research in design. She provided a form of
assemblage—a hybrid discipline using research methods from humanities, social
sciences, and hard sciences, to conduct an appropriate model of research in the design
field. Thus, Yee introduced the form of assemblage as ‘pick and mix’. This method has
“become the established paradigm for design” (Yee, 2010, p.16). Since multiscript,
Latin–Chinese typeface design lacks an established framework for design research, in
the present work it is necessary to apply pick-and-mix methods, to pick and use a
variety of methods to discover new insights and extend or modify old principles. In the
current study, these methods include the qualitative approach of interviews and the
quantitative approach of online testing. The data model analysis assisted by the
computer technology demonstrated the possibility of sharing common design
parameters. A geometric method was used to study appropriate relationships between
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proportion and structure in different writing systems. This thesis is derived from an
epistemological viewpoint in understanding how the research process can be facilitated.
It implements various branches of knowledge as a practical method to support
multiscript typeface design. The pick-and-mix method helps me to explore how to
combine established research methods with practice-based approaches for the study of
methodological innovations in multi-script typeface design. This provides new insights
for filling the gap in design research on Latin-letter and Chinese-character typeface
design.

Figure 3. 2 The pick-and-mix approach

3.5.3 Reflection in action
In design practice, reflection is necessary for turning practice into new knowledge and
the development of competencies. According to Schön (1983, p. 8-9), experience does
not always lead to learning, and critical reflection on action is required to properly
understand one’s experience. Practitioners must participate in a process of reflection to
explain the value of research in order to transform their understanding of knowledge
and experience into explicit knowledge. Schön (1987) noted that practitioners will
reflect upon and re-evaluate design intentions through a conversation with the
embodiment of their design ideas. These reflections can provide momentum for the
designer to access and evolve design intent in “design moves” (p. 103), to help push the
design process and its progressive intent towards a final solution.
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“During the design process, we may restructure the way we frame action strategies,
understandings of phenomena or problems” (Schön, 1987, p. 28). Argyris and Schön’s
research (1978, pp.2-3), offered two learning strategies that involve learning based on
practical experience that can be driven by the reflective process visualized in the
diagram in Figure 3.3.

Figure 3. 3 Single- and double-loop learning

Single-loop learning entails developing and implementing new action methods to
comprehend intrinsic values. “This generally takes the form of problem-solving, in
which individuals attempt to improve the system in which they find themselves. The
emphasis is on improving procedures and making them more effective” (Usher and
Bryant, 1989, p. 87). Any reflection aims to improve the effectiveness of strategies.
However, double-loop learning occurs when people focus on improving intrinsic
values, rather than just understanding them. It includes “questioning the value of the
frameworks and learning systems that underpin the actual aims and strategies” (Usher
and Bryant, 1989, p. 87). Thus, in double-loop learning, people begin to question the
underlying assumptions that underpin their behaviours, objectives, and values in order
to understand why they do what they do. “Double-loop learning entails helping people
to reflect more thoroughly on their own beliefs and assumptions” (Cartwright, 2002, p.
68).
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“Doing and thinking are complementary” (Schön, 1983, P.280). In my research, the
concept of reflective practice is applied through critical thinking in problem solving to
address the balance between the practice and theoretical study. It helps me to use
existing knowledge, reflect on theoretical knowledge and cultural exchange, and
question the conclusions of some researchers to create new understanding and
knowledge in multiscript typeface design. In addition, double-loop learning can be
employed to strengthen problem-solving abilities and better comprehend the
underlying ideas and assumptions that govern this research strategy. This approach led
me to engage in radical innovation when I encountered obstructions and difficulties,
then determine how to overcome these challenges. It also provided me with a series of
reflective activities that occurred throughout the research practice and offered
opportunities to acquire unique insights. Such reflection and analysis helped me to
establish knowledge in different forms and to find a critical gap in the body of existing
knowledge.

3.6 Steps of Research Design
This research used an exploratory sequential mixed methods design. “Exploratory
sequential mixed methods is a mixed methods strategy that entails a two-phase project
in which the researcher first gathers qualitative data and then follows up or builds on
this database with a second quantitative data collection and analysis” (Creswell, 2014,
p.16).
My research consists of five steps representing the analysis and interpretation of
collected primary data and research experiments applied to my research in the form of
reflective practice. The data consist of interviews, tests, and model analysis used to
investigate whether it was possible to develop a design method with regard to
harmonised typeface design.
First, qualitative data were collected through semi-structured interviews. The
professional opinions obtained through this first step help to explain certain external
and internal factors regarding harmonised typefaces, which are important predictors of
potential success and contribute to the visual harmonisation of Latin and Chinese
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characters; they also provide an evaluation by professional designers and suggest ways
to improve the visual harmonisation between different writing systems and to identify
knowledge that can be developed into design concepts.
In Stage 2, the quantitative data were collected through an ‘equal legibility’ test. This
was used to apply qualitative findings to the testing of the hypothesis regarding the
effectiveness of legible but disharmonious typefaces. It helped to explore the
relationship between harmonisation and legibility and what elements can influence
legibility and visual consistency.
In Stage 3, After the interviews and online test, further analysis of how to achieve
harmonisation between different writing systems was conducted. The data model
analysis was used to study how to share the similar design parameters of Latin letters
and Chinese characters, how typeface appearance harmonisation is realized, and how to
provide a formal definition so that more constructive discussions can be held about the
utility of harmonisation.
Stage 4 utilized a geometric method to further study the commonalities between the
Latin and Chinese writing systems. This was based on a common grid system using the
golden ratio to match the optical balance of proportions of Chinese characters and Latin
letters; this created a construction tool for multi-script typeface design and improved
the methodology and discourse within multi-script typeface design.
Stage 5 measures and evaluates the research findings through the outcomes of the
mixed methods. Through the visual attractiveness online test, I made a reflection and
evaluation of my research methods and results. Then the data collected from the online
test provided conclusions on which to base further research.

Figure 3.4 The explanatory sequential research design
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3.7 Data Analysis method
The aim of data analysis is to discover explanations and strategies that will aid in the
resolution of research issues. There are two main types of analysis are used in this thesis:
descriptive analysis and model analysis. Descriptive analysis is used to present the
essential features of the data in a numerical and visually easy to understand graphical
form. The model analysis will be used to analyse the visual similarities between Latin
and Chinese characters and to provide data to support the establishment of common
principles. For the data from the interviews, concept maps are used to describe and
analyse the results, and to examine an in-depth understanding of professional
designers’ perspectives, as well as the practical aspects of the knowledge of
multi-script typeface design. For the data from the online test, the findings are
presented in the form of a conclusion, with information that explains the difference in
the form of percentages. Data model analysis of similarities between Latin and Chinese
characters were carried out using Python software. Details of the data collection
process and analysis approaches are presented in Chapters 4 and 5.

3.8 Ethical considerations
Ethical considerations are also addressed in this study. Data was gathered from design
students, professional designers, as well as from some participants without any design
experience. No sensitive categories were involved in this study, and all participants
were over the age of 18. The experiments in this thesis will not cause distress or harm to
the participants; all tests were conducted online, and the data collected from the
participants is anonymous. In addition, all participants were informed of the purpose,
timing and all procedures of the study prior to completing the interview questions.
Confidential information of all participants will be used only for this study and no
information or data collected will be exchanged with any other entity. Video and
transcripts of the interviews will be properly archived for at least three years.
Participants have agreed and acknowledged that their interview script can be used for
this study. The ethics form and interview scripts are attached in the appendix of this
thesis.
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3.9 Summary
This chapter establishes the philosophical standpoint of this thesis. The nature of this
research takes three distinct approaches; science, computer technology and design
research. Thus, interpretivism is an appropriate worldview for this research. The data
collection method included three steps: semi-structured interviews, online tests and
model data analyses of the stroke similarity. The details of data gathering processes and
the design methods will be presented in the following chapter.
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CHAPTER 4
DATA COLLECTION

4.1 Interview
The interview is a unique research technique used as a primary means of gathering
meaningful data (Tuckman and Harper, 2012, p.17). It is a straightforward conversation
between the interviewee and the researcher with specific goals in mind, driven by the
study topic and related issues (Brinkmann and Kvale, 2015, p.4). “Interviews often
acquire information and details from participants while investigating the study issue
from various perspectives, such as what, when, how, why, or with what.” (Rubin and
Rubin, 2012, pp.31-32), in an attempt to obtain deep answers or the details needed to
gain comprehensive insights and build knowledge. “The purpose of the qualitative
interview is to learn [the interviewee’s] knowledge and judgements, and to capture the
complexity of their personal opinions and experiences” (Patton, 2002, p. 348).
Therefore, I found the interview to be a suitable research method for exploring the
design problem. As a tool, it builds an interaction between interviewer and interviewee
(Brinkmann and Kvale, 2015, p.4), providing the information to rebuild the experience,
or to design the process to understand processes or decisions of which I was previously
unaware. Gaining a different perspective can “enrich or broaden our understanding”
(Weiss, 1995, p. 17). The interview method also enabled insights into the thought
processes of experts and understand their views on harmonious typeface design. Most
importantly, through interviewing, I was able to determine reasons for the disharmony
in signage typefaces, learn how important the consistency of typeface is, and how
different it is to design a multi-script typeface compared with a typeface designed for a
single writing system. This helped elicit the design elements that can help or hinder the
quality of multi-script typeface design. For these reasons, I interviewed experts from
different fields, including type designers, architects, and directors of transport, to gather
different perspectives on the subject.
This study used semi-structured interviews as the main means of gathering new
information about experiences and knowledge of design, with the aim of interpreting
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and clarifying the qualitative findings, exploring various dimensions of the
participants’ experiences. The semi-structured interview allowed me to ask specific
questions and follow-up on other emerging questions through the entire interview
process. The semi-structured interviews mainly took place online as the design experts
contacted for this study were from various regions. Online interviews provide a new
environment for data collection and can reach respondents that the researcher would
not have previously been able to contact due to the obstacles of time and distance
(Rubin and Rubin, 2012, p.30). During the interviews, I recorded videos, and
transcribed them into text format prior to analysis. This enabled me to better analyse the
data.

4.1.1 Sampling
To collect comprehensive data, I used purposive sampling, and selected respondents
based on their occupation and experience. As respondents from different fields have
different perspectives on the subject the study, “it is helpful to have the experience of
the people you are studying to find respondents” (Weiss, 1995, p. 61). This helped me
to further explore the research question. I interviewed design specialists with
experience in typeface design, and, with the help of my supervisor and friends, obtained
the contact details of other specialists with the relevant design and working
background.
I sent 10 emails to invite specialists for interviews, including graphic designers,
typeface designers, branding consultants, university lectures, and architects. Of these
specialists, four agreed to participate, one declined because he did not consider himself
a specialist in the subject, and five did not respond.
Three kinds of interview were used: face-to-face interview, audio interview, and
interview through e-mail. The specialists were permitted to choose the method that was
most suitable given their schedule. A total of seven interviews were conducted: five via
video, and two via email.
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4.1.2 Audio Recording and Transcription
According to Weiss (1955, p.55), if the researcher intends to quote the interview,
recording and transcribing it is particularly important. Therefore, audio recordings and
transcription were essential to my research. The primary purpose of recording the
interviews was to preserve and to transcribe the data. Transcription is the process of
converting audio data from interviews into an analysable written format (Brinkmann
and Kvale, 2015, p.203). Transcription also connects the act of interviewing with the
process of analysis by converting the auditory interaction into letters and words that can
be fully investigated. Because all the research questions were related to the application
of a harmonised typeface to the Chinese urban information system, all the interview
specialists whom I invited were Chinese specialists, and the audio recording was in
Chinese. During the interviews, I used the Google Chrome browser’s add-on
application called Transcribe for the transcriptions. This online tool allows audio files
to be converted into text. The transcriptions were shared with the interviewees once
they were completed to ensure that no words had been misheard or misunderstood. I
then translated the Chinese text into English and edited it while preserving its meaning.

4.2 Analysis
According to Ryan and Bernard (2000, p.769), the analysis of free-flowing texts can be
divided into two approaches: either the word or the theme as the unit of analysis.
Word-based methods use words as the unit of analysis are primarily used in inductive
qualitative research in organizational studies to make data structures appear or to verify
the analysis of thematic content (Jehn,1995). Because word-based analysis is a
straightforward method to present the inherent meaning of the text of the interview, it
can be used to analyse both dense and sparse texts. This method often uses
computer-assisted coding to save time (Jackson and Trochim, 2002, p.309). It has
significant advantages because the words used for analysis can capture the relationship
between concepts and sentences, so allow for the use of the co-occurrence or
relationship similarity among words to appear in the data structure, rather than
imposing the bias of the researcher. This is helpful for comparing the cognitive
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structure of a topic between participants (Carley and Kaufer, 1993). However, some
disadvantages persist. First, computer aids are convenient for revealing words related to
the research but cannot explain the meanings of words; they thus do not help increase
the validity of the inferences made (Shapiro, 1997, p.234). This method requires that
researchers provide further explanations. Second, even when the relationships between
words are identified in the analysis, they are based on the initial judgement of the
researcher when selecting the concepts for analysis (Ryan and Bernard, 2000, p.780).
Thus, in my research, I used word-based analysis only to recognise critical concepts
invoked by the respondents, and not to assess the validity of any conclusion.
Theme coding methods are often used to reduce textual data down to manageable
summary themes and categories to allow for inferences to be made about the sample
(Krippendorff, 1980, p.108). This method is usually applied to analyse dense texts,
such as transcripts of in-depth interviews, where the varying context might lead to the
identification of recurring themes or metaphors. Content analysis has typically been
applied to thematic code-based approaches. However, in content analysis, relying on a
coding scheme developed by the researcher through induction may result in a
prejudiced method of categorization that imposes meaning into the framework that may
not properly reflect the respondents’ intended meaning, forcing a ‘match’ between the
data and the conceptual framework. Therefore, if theme-code based analysis is the only
method used to examine data from semi-structured interviews, the validity of content
analysis is imperilled (Kelle and Seidel, 1995).
Concept mapping is an integrated approach that incorporates the advantages of both the
word-based method and the thematic coding method while reducing some of their
weaknesses (Jackson and Trochim, 2002, p.307-308). It is similar to the thematic
coding approach because it allows for the use of human judgment to categorize
different concepts from different themes but is different in that it uses statistical
analysis based on the respondent’s opinion rather than the personal thoughts of the
researcher as the basis for these decisions. It is related to the word-based method in that
it provides for a visual representation of the keywords of concepts through computer
technology. However, it is different because while it presents thematic words derived
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from the context by using the respondents’ statements as the unit of analysis, it also
helps draw useful conclusions from the conceptualization of the participants’ responses.
Thus, in my research, I used concept mapping as the method of analysis. The combined
use of these two methods leads to an integrated method for analysing semi-structured
interviews that helped me deeply explore my research questions.

4.2.1 Creating Units of Analysis
According to Patton (2002), methods of interview data collection are best analysed
using cross-interview analysis. “Cross-interview analysis means categorizing the
answers of different people to common questions or analysing different views on the
central question” (p. 440). The specialists in this research were from different areas:
two typeface designers, an architect, and the director of the Transport Ministry.
Although I prepared different questions for each of them, all questions were relevant to
the design of a harmonised typeface, the use of harmonised typefaces and signage fonts
in urban information systems. To provide a comprehensive analysis of my research
questions, I recorded all answers to the questions, gathered them, and organized them
through content analysis. I coded the answers, identified meaningful categories as units
of analysis, such as words, phrases, and sentences, then compared these categories, and
formed connections between them.
Each answer to the different interview questions was distilled into key sentences or a
small paragraph. The unit of content analysis consisted of sentences or phrases
containing only one concept. The interviewees usually tended to express their own
ideas using one concept or opinion in their answers. Thus, each opinion could be
broken down into sentences or single conceptual phrases. For example,
‘communication is crucial’; ‘the force is the globalization’; ‘because there is no
awareness, or not enough attention being paid’ and ‘it’s definitely not easy to design an
unfamiliar typeface; designers have to learn it specifically.’ Executing this operation on
the entire dataset yielded 141 statement cards. Each unit contained only one concept
distinct from those of the others.
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Figure 4.1 Statement cards

4.2.2 Category
The next step in my study was to sort the sentences into groups of similar statements
based on the meaning of each. I placed each card in a group with other cards that
contained what I thought were statements of similar concepts. In this way, it became
possible to compare codes, categories within interviews, and the interviews themselves.
For example, the group of questions of ‘what kind of problem do we need to solve?’
included phrases such as ‘familiar with traditional rules,’ ‘cooperate with the other
company,’ and ‘focus on the overall balance.’ The group of questions of ‘Why do we
need a harmonised typeface in the urban information system?’ included such phrases
such as ‘comfortable and harmonious content will make people want to look and read
more,’ and ‘improves aesthetic and visual comfort.’ All sentences are divided into four
categories: ‘why there is no an official typeface in China’s urban information system?’
‘why do we need a harmonised typeface in the urban information system?’ ‘what kind
of problems do we need to solve?’ and ‘what kind of methods can we use?’ All
sentences were in the original words of the interviewees, which helped eliminate the
possibility of my imposing my own interpretation on the data.
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Figure 4.2 Sentence categories (Please see Appendix B for more details)

4.2.3 Concept Analysis
This step in my research involved drawing a concept map for the different categories of
question based on judgment-related keywords in the original responses. The aim was to
capture the most commonly recurring themes and values, and to explore the most
salient issues raised by the participants in response to the research questions.
All categories of the original responses were entered into the qualitative data analysis
software Niucodata. This computer-aided technology can divide each sentence into
different words. The structure of each concept can then be identified by using the
keywords and irrelevant text can be filtered. The output of this analysis can then be
used to draw conclusions from responses to particular questions. This enables the
exploration of reasons and strategies related to the design of a harmonised typeface. By
using the Model field of Niucodata, I set-up all the sentences into a concept map,
distinguishing critical words by setting them in different sizes. The higher the
frequency of occurrence of a word was, the larger the size of the type. This was
determined entirely through the analysis of high-frequency words, and not through
personal discretion or judgement. This helped to guide my judgement on responses to
the interview questions.
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Figure 4.3 Why is there no official typeface in China’s urban information system?

Figure 4.4 Why do we need a harmonised typeface in the urban information system?

Figure 4.5 What kind of problems do we need to solve?

Figure 4.6 What kind of methods can we use? (Please see Appendix B for more details)
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4.2.4 Findings
The concept map showed that the most reoccurring themes in the interviews were
‘structure,’ ‘proportion,’ ‘relationship,’ and ‘legibility.’ These words formed the core
themes of my research questions and represented the kinds of problem that I needed to
solve in my research.
Because there is still no explicit stipulation in China for a specific typeface for official
signage, designers are not obliged to comply with set typographic standards. The
signage system is an essential part of the construction of the modern city, and it is worth
mentioning that in recent years the government has taken note of the situation and
attempted to rectify it. As stated by the director of the Transport Ministry:
“There is a requirement that designers are expected to arrange graphic elements, such
as typeface, arrows, and numbers, into uniform layouts. In addition, from 2016, the
Bureau of Foreign Affairs in China has required the use of English and Chinese on
signposts.” This policy would help to improve the international image of China in the
context of modern urban development. Multi-script signage has become a new
requirement in China’s urban information systems. According to the statement by the
architect in my interviews: “Visual harmony preserves the clarity of form”. The reason
for this can be found in the answer given by the type designer (A): “a uniform
appearance of letters and the consistency of style and design facilitate word recognition
that is beneficial to the fluency of reading, so that the reader is free to focus on the
meaning of the words.”
Furthermore, the director of the Transport Ministry stated that: “a harmonised typeface
helps people identify the standard typeface, differentiating it from other signage fonts
such as shop signage fonts, lending credibility to official signage.” A harmonious
typeface will have consistent design characteristics throughout the entire character set,
including numerals, symbols and other design details, making the font easier to read
and more formal in appearance, compared to more stylistically distinctive typefaces.
Thus, a harmonised typeface has aesthetic advantages as well as the practical function
of communication, making for a more comfortable reading experience for the public
and improving the credibility of the multiscript signage.
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For multi-script signage, the greater the number of writing systems working together,
the greater is the number of elements with different proportions and structures, which
can cause incongruity between the writing systems. In road signage, Latin letters and
Chinese characters are limited to a single horizontal space. The interviews confirmed
that the size of the letters, spacing between letters, the height and width of the font, and
the thickness of strokes can affect the harmonised relationship between writing
systems.
Thus, in my research, creating a font conducive to different writing systems required
becoming familiar with each script to maintain its authenticity and understand the
nuances of the letterforms. It was important to consider the different cultural contexts
and reading habits of the two writing systems of Latin and Chinese. As stated by the
typeface designer (B):
“Only by constantly trying to understand the cultural background underlying the local
people’s opinions can one achieve the awareness needed to grasp the fundamental
dimensions of a foreign’ visual culture”.
In addition, to design a harmonised font include different writing systems, the architect
emphasized that:
“The public aesthetic is the best way to judge design. It is important to test the public to
determine if it can read the typeface”.
Therefore, in the final stage of my research, I invited different readers to test whether
the typefaces of my design work corresponded to their aesthetic preferences and then
collected data to reflect on my design research.
To sum up, analysing the data collated from the interview helped me identify the main
aspects that required improvements to harmonise the Latin and the Chinese writing
systems. The effort focused on solving the conflicts among traditional rules, and
differences in the structure and proportion between the writing systems. In my research,
typeface harmonisation is a relationship of coherence among characters of different
shapes and proportions in a single typeface. It is a process of finding an appropriate
balance between the functional and the aesthetic, which I sought in my research into
Latin and Chinese typeface designs.
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Compared with Latin writing systems, the huge character set increases the difficulty of
Chinese typeface design. The traditional aesthetic governing the design of Chinese
characters is largely characterized by subjective factors, and it is a challenge in my
research to apply quantifiable and systematic guidelines to it.
The typeface designer (A) provided his own opinion on the use of a systematic
approach to the design of Latin letters and Chinese characters:
“Assessing and composing both Chinese characters and Latin letters based on the
proportions of radicals or their strokes can help develop a systematic approach to
examine their possible harmonisation. The ‘smart components’ function in Glyphs
opens new doors for Chinese typeface designers. The process of rationalization tends to
have limitations but also offers opportunities for innovation”.
Therefore, after considering the problems and methods of design based on interviews
with the specialists, I wondered about possible ways of providing a common principle
of rationalization in a systematic approach to the process of typeface design. The aim is
to build a standard for common design parameters, and minimize the conflicts arising
from differences in proportions and structures of writing systems, in order to improve
the possibility of harmonisation.

4.3 Equal Legibility Test
During the interviews, when discussing the legibility problem in China’s urban
information systems, the typeface designer mentioned the challenge of ‘choosing
typeface’. They believe that, in some areas, designers use inappropriate fonts to design
signage. Thus, the testing explores two questions: one, if inconsistent use of typeface
makes the signs in China’s urban transport system difficult to read, can the use of a
visually coherent pair of typefaces help to improve the legibility of signage? And two,
whether the unbalanced relationship of proportion between the Latin letters and
Chinese characters has an effect on their legibility when used together in signage?
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4.3.1 Test materials
I designed two signs with different typefaces which are similar in density. The stroke
thickness of both typefaces is also balanced, but their proportion relationships are
incompatible. In this test, for the Latin typeface I chose Frutiger, which is a highly
legible typeface that is widely used in airports, on street signs, and in subway stations
around the world. For the Chinese typeface, I used FZ Hei, which has been used in
signage in China’s transit systems.
Using these two typefaces to test whether or not they can offer equal legibility in both
languages, I showed participants in each group the same sequence of signs at multiple
distances: 150 m, 125 m, 100 m, and 85 m. I then asked them to indicate when it was
possible for them to read the sign. I then compared the results between the two groups.
In this test, the variable under study is the differentiation of characters and reading
distances; the other variables are constant for each signage.
In this test, there were 20 participants involved and they were divided into two groups.
The group of English speakers included ten students from the Beijing Foreign Studies
University who were from the Philippines, Tanzania, and the United States. The group
of Chinese speakers included ten Chinese students who studied at the Beijing Foreign
Studies University. None of the participants had any design experience.

Figure 4. 7 Legibility test (Please see Appendix C for more details)
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4.3.2 Outcome
I tested 11 groups using 44 signage pictures to test the English participants and Chinese
participants separately. From the choices that the participants made, I calculated the
percentage for each group and obtained the data shown in Table 4.1.

Distance (m)

Option
Yes

150
No

Yes
125
No

Yes
100
No

Yes
85
No

User by Language

Percentage

Chinese speakers

18%

English speakers

9%

Chinese speakers

32%

English speakers

41%

Chinese speakers

26%

English speakers

11%

Chinese speakers

24%

English speakers

39%

Chinese speakers

36%

English speakers

34%

Chinese speakers

14%

English speakers

16%

Chinese speakers

48%

English speakers

41%

Chinese speakers

2%

English speakers

9%

Table 4. 1 Test outcome

When the reading distance was 85 m, 48% of the Chinese participants indicated that
they could read the signage, and 41% of the English participants did so; only 2% of the
Chinese and 9% of the English speakers could not read the signage. At this reading
distance, there is no significant difference between the two groups.
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Figure 4.8 The 85 m group

However, when the reading distance increased to 100 m, 36% of Chinese participants
could read the signage information, and 14% could not. Meanwhile, 34% of English
speakers could read the information, and 16% could not. Compared to the 85 m test, the
percentage of who could read the information was dropped down by approximately ten
percent, while the percentage who could not read the information on the signage was
increased more than ten percent.

Figure 4.9 The 100 m group

Furthermore, a large difference was observed between the English- and
Chinese-speaking participants when the reading distance increased to 125 m. While
26% of Chinese participants could read the signage, only 11% of the English speakers
could. In contrast, 24% of Chinese participants and 39% of English-language
participants did not find the signs to be legible.
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Figure 4.10 The 125 m group

When the reading distance increased to 150 m, 18% of Chinese and only 9% of
English-speaking participants could read the information; the percentage of Chinese
who found the signs legible was twice as high as that of the English-language readers.
Moreover, within this group, 32% of Chinese and 41% of English speakers could not
read the information. The percentage who could not read the information was much
higher than the percentage who could.

Figure 4.11 The 150 m group

4.4 Findings
After conducting a detailed comparative analysis of the two groups, I found that
although I applied two legible typefaces in the design of the signage, the groups of
participants had unequal success with reading the information. At short distances, the
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test results of these two group were similar. Increasing the reading distance
corresponded to a growing gap between the percentage of Chinese- and
English-language participants who could read the signage. This finding is inconsistent
with statements made during the interview with the typeface designer, who stated that
the low legibility of Latin letters in China’s urban information system is the result of
designers using the wrong typeface. But the test results show that, even using a legible
typeface for Latin letters, when the language coexists on the signage alongside Chinese
characters, the information is not equally legible.
Since the letterforms come from two different fonts, the different design parameters
influence each other, the two typefaces are incompatible in terms of their relative
proportion, causing a disparity of optical size. Chinese characters appear bigger than
Latin letters. Latin words are always longer than the Chinese characters. If they are to
match the width of the Chinese words then the Latin letters must be in a small font.
Thus, two legible typefaces cannot necessarily work together without weakening their
legibility. As a consequence of this, the test results helped to confirm the need to solve
problems of proportion and structure between the Latin and Chinese writing systems.
This required studying how to build a common connection and consistent relationship
between the two scripts. Furthermore, it was necessary to consider the different cultural
backgrounds of the different scripts, the design rules of the different writing systems,
and the basic reading habits of those who use them. These aspects have a critical impact
on the design of character forms and influence the reading of complex text on urban
information signs.

4.5 Summary
This chapter provides a detailed description of the study’s quantitative and qualitative
data analysis design method. The results of the data analysis identified the importance
of multi-script typeface design in solving the difficulties of harmonious coexistence of
Latin and Chinese within a limited horizontal space. In this respect, the equal
importance of each script in multi-script typefaces is the essence of multi-script
typeface design. Different scripts require different solutions. Visual uniformity does
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not necessarily help to improve legibility. For the design of Latin letters and Chinese
characters, relative sizes of Latin letters and Chinese characters need to be based on the
comfortable reading experience of each script.

4.6 Observations from design practice
Based on the results of the qualitative and quantitative research, I have explored a
number of design approaches for Latin letters and Chinese characters. During the
design process, the Chinese characters appear too small when aligned with the Latin
x-height, while the Chinese characters look too big if aligned with the Latin cap height.
If the x-height of Latin letters is raised to match the full height of the Chinese character,
then the proportions of the Latin letters may be negatively affected, making the letter
difficult to recognise. If a new Chinese script is added to an existing Latin type family
to produce the Latinization of Chinese characters, the design parameters of the existing
script can make the new script look entirely unconventional or even unreadable. Thus,
entirely modifying and stretching characters from one system to mimic those of another
will never provide a satisfactory appearance, because these approaches to
harmonisation may diminish legibility. For signage fonts, the script needs to remain
highly legible under a variety of conditions. Thus, it is better to aim for less appearance
harmony but better retaining the legibility of each script. This led me to investigate how
to design a multi-script type family from the start, for a solution that would be
convenient for designers to use, ensuring equal optical importance without affecting the
legibility of either script. This idea also allowed me to establish a conceptual
framework for sharing design parameters to improve the visual harmonisation among
different characters. The next chapter investigates how to create a common design
principle between the Latin and Chinese writing systems. It is divided into two parts:
the consistency of the typefaces’ appearance and the harmonisation of their
proportions.
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CHAPTER 5
MODELLING ANALYSIS OF STROKE CONSISTENCY

5.1 Basic Shape of Strokes
“The stroke is the fundamental artefact. Nothing goes further back than the shape of a
single stroke” (Noordzij, 1985, p.10). The appearance of a stroke can influence the
consistency of Chinese characters and Latin letters. Thus, the study of the stroke is a
main approach to thinking about the harmonised shape of Latin letters and Chinese
characters and their design. Gerrit Noordzij (1985) investigated the concept of the
written stroke and how this influences the design of typefaces. He stated that “a stroke
is the continuous trace of a writing instrument on the writing plane” (p. 20). It can be
understood that the combination of stroke and tool shape produces the letter shape.

Figure 5.1 Stroke shape (Noordzij, 1985, p. 20)

This theory can be applied equally to any writing system without imposing aesthetic or
ideological conditions. It assisted this study in extending the working methods of the
digital typeface design process. To improve the visual harmonization of Latin letters
and Chinese characters, type-design tools can enable the sharing of common stroke
contours among numerous glyphs and weight variants, as well as speeding-up
sketching and editing.
In contrast to the stroke-based approach proposed by Noordzij, William Addison
Dwiggins (1940, p.2) took the view that character shapes can be seen as being made up
of one or more component shapes. He identified the five basic elements of Latin letters
as: the long stem and the short stem; the arm of a ‘n’; the bowl of a ‘b’ and the bowl of
a ‘d’. His theories provided a framework for focusing on the critical features of
typeface design, such as the contrast of strokes, the composition of letter shapes from
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recurring components, the proportions and axis of the counters and joins. These
elements work as different components to bring various ‘flavours’ into one design, but
at the same time they also require harmonisation.

Figure 5. 2 Dwiggins, 1940, p.2

While Dwiggins’s use of repeated elements was distinct from!the stroke-based concepts
advocated by Noordzij, this provided me with a modular method to study typeface
design, enabling me to focus more on creating methods to share common design
parameters across different scripts. This design method of bringing separate recurrent
elements together to form letter shapes has been aided by computer technology. As I
mentioned in Chapter 2, Debra Adams in 1989, created the system abcdefg by a limited
number of outline elements to generate a typeface. However, in the CPFPage system,
developed by Changyuan Hu and Roger D. Hersh (1998–2001), several different
elements are included in different ways, such as sweeps, stems, and serifs (2001, p.70).
All of the elements can be combined to design different characters. Compared with
Adams’s system, CPFPage has much greater flexibility. However, CPFPage has not
been developed as professional-level font-design software.
The method of using elements to build up characters was further developed by Rob
Meek. In 2010, he created FontStruct, a type-design tool using an approach in which
each character is made up of modules (Březina, 2018, p.62). These components remain
constant in size and shape. Although the set of modules is finite, it can be shared across
different character concepts of the same font. Visual consistency is achieved in this way.
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Each element can be modified in several different ways; rotated, stretched, or scaled, to
suit the visual context of a particular character.

Figure 5. 3 CPFPage system (Hu and Hersh, 2001, p.71)

Figure 5. 4 FontStruct (Březina, 2018,p.62)

Figure 5.5 The multiple overlaps of different characters

Since using multiple components has been widely applied in typeface design, designers
usually draw characters as multiple overlapping outlines, rather than drawing a
combined outline in design software. Thus, these researches provided me with a critical
tool for the design of Latin letters and Chinese characters using basic stroke elements to
design different characters. Conceptualizing characters from repeat components
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seemed particularly relevant to the harmonisation of a dual script typeface. For
example, to design Latin letters or Chinese characters, one must begin by drawing a few
core letters, and then build the vertical or horizontal strokes of each letter or character.
This requires abstract thinking to imagine each character as composed of lines, angles,
curves, and dots, then apply the letters’ characteristics to the designs of different letters
or characters. Even though Chinese characters and Latin letters have a large variety of
strokes, many of the same strokes can be used for different letters. For example, the
vertical strokes in some Latin letters, such as ‘T’, ‘E’, ‘L’, ‘F’, and ‘H’, can also be
found in Chinese characters, such as ‘⼗’, ‘上’, and ‘针’. In addition, for Latin-letter
designs, the strokes of some Latin letters can be rotated 180 degrees for use in other
letters. In other words, strokes can be made upside down, with some letters and even the
entire construction capable of being written in reverse, such as ‘d’, ‘p’, ‘u’, ‘n’, ‘b’, and
‘q’. The designs remain constant even when the letters are written upside down or when
they are turned around. “The meanings of ‘p’ or ‘d’ and ‘u’ or ‘n’ do not depend on the
forms of the letters, but only on the position of the form” (Noordzij, 1985, p. 59). This
can also be applied to the design of Chinese characters. Many Chinese characters have
symmetrical structures, such as ‘甲’, ‘由’, ‘⼟’, and ‘⼲’.
Based on this idea, in my research, achieving visual consistency of Latin letters and
Chinese characters requires conceiving a design strategy and applying components
consistently to all characters; this is a systematic and structured process. Within one
typeface, the letterforms of each font are visually related by common stroke thicknesses
and recurrent graphic features. Thus, it can be hypothesized that different characters
can be derived from the same stroke group, which contains the primary stroke elements
and design attributes that characterize a typeface. In this way the appearance of
different characters can be harmonised. To test this hypothesis, it was necessary to
identify the similarities between the basic elements of different stokes of Latin letters
and Chinese characters, as a possible means to creating visual consistency between
them.
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5.2 Modelling Similar Stroke Groups
To formalize the hypothetical construct, I interpreted each character as a collection of
symbolic features, and I found that even though Chinese characters and Latin letters
have different appearances, every stroke of both writing systems can be seen as a
different geometric form.
In the Chinese writing system, every character can be seen as a collection of
geometrical strokes. These geometrical strokes derive from ancient Chinese characters,
and the origin of those characters can, in turn, be traced to the Neolithic Age.
Throughout the evolution of Chinese characters, the geometric feature has been
preserved. All Chinese characters can be disassembled into dots, horizontal and vertical
lines, rises, downstrokes to the left, downstrokes to the right, angles, and shoulder
strokes. Each stroke is made up of lines, angles and dots. The angles can be broadly
classified as ‘right angled’ or ‘acute angled’. Furthermore, the curvature of a stroke
varies when it appears in different characters.

Figure 5.6 The geometrics of Chinese-character strokes

In the Latin writing system, the various letterforms may consist of a circle, an angle or a
vertical and horizontal line. The position, length, direction, curvature, and connection
relationships of a part’s contoured edges determine the limits and attributes of its stroke
shape. Straight and curved strokes are the two most common stroke shapes. Straight
strokes vary in thickness, slope, length as well as direction. Curved strokes vary in
length, thickness, direction, and curvature. As for upper- and lower-case letters, they
consist mainly of (1) vertical strokes, (2) curved strokes, (3) vertical and curved strokes,
and (4) oblique strokes. These are known as square, round, square-round, and oblique
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letters, respectively (Adams, 1989, p.64). Their basic shapes are repeated throughout
Latin typography.

Figure 5.7 The geometrics of Latin-letter strokes (Adams, 1989, p.64).

In this current study, the ‘similar stroke group’ was based on the similar geometric
attributes of different strokes. In order to analyse the stroke similarity of Latin letters
and Chinese characters, assisted by computer technology, I primarily used three steps
to build the stroke similarity model of Latin letters and Chinese characters. These are:
(1) to input the separate strokes of Latin letters and Chinese characters, (2) to categorise
similar strokes and (3) to calculate how many kinds of strokes there are within one
stroke group.

Figure 5. 8 Modelling analysis step
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The first step of this model analysis involved collecting original data from 52
Latin-letter pictures, including capital and lower-case letters, and 50 common
Chinese-character pictures. In order to acquire accurate test results via computer
technology, I needed to choose a pair of typefaces with similarities between the
component shapes in the Latin letters and Chinese characters. I chose Frutiger for the
Latin letters and FZHei for the Chinese characters as the prototype. Both of these
sans-serif typefaces have a limited variation of stroke width, which can facilitate the
computing process when calculating results from the data. I separated each Latin letter
and Chinese character into various stroke images, with the size of each image 64x64
pixels. Using the same-sized stroke images helped the computer to calculate the area
that different strokes occupied. I then entered these images into the model program to
categorise them and compare their similarities, according to the stroke proportion of
each picture. To increase the accuracy of the result, I translated, rotated and scaled the
original images to reduce the possibility of over-fitting21, which is caused by using
insufficient data.
During this process, the analysis included four Convolution layers22 (conv), four Max
Pooling layers (max pooling), and two Fully-Connected layers (fc) as the sample mode.
The Convolution Operation is used to identify the high-level characteristics from the
input picture. It aided me as a program that is not only capable of analysing features but
is also scalable for large datasets. The first ConvLayer is in capable of gathering
low-level attributes such as edges, colour, and gradient direction. With more layers, the
program adapts to the high-level attributes, and afterwards compares these images in
the dataset to see how similar they are. The Pooling layer is used to diminish the spatial
size of the convolved feature (dimensionality reduction), extracting the dominant
features are rotationally and positionally invariant, hence preserving the model’s

21 When the data model memorises the data base and fits too closely to the training set, the model becomes
‘overfitted,’ and it is unable to generalise successfully to new data. If a model cannot generalise effectively to new
data, it will be unable to fulfil the classification or prediction tasks for which it was designed.
22 The role of the Conv is to reduce the images into a form which is easier to process, without losing features that are
critical for obtaining a good prediction.
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efficacy. In my current study I have used max pooling, which performs de-noising well
and, along with dimensionality reduction, helps to increase the accuracy of the result.
Following this, I added a Fully-Connected layer, which is the modal program that
flattens the image into a linear vector23 for classification purposes. Over a series of
model training sessions, this model is able to distinguish between dominating features
of images and classify them using the Softmax Classification technique.

Figure 5.9 The structure of the model (Please see Appendix D for more details)

By dismantling different characters’ strokes and using the similarity model calculation,
I then found that there are five categories of strokes that exist in the Latin and Chinese
writing systems: horizontal, vertical, dot, right-falling and left-falling. In each category,
there are various kinds of strokes. To compare Latin letters and Chinese characters, the
similarity percentage of these five categories can be seen in Figure 5.10.

23 A vector is something that has both a magnitude and a direction.
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Figure 5. 10 Stroke category

5.3 Establishing stroke types
After the stroke classification, I hoped to find how many kinds of stroke existed in each
stroke category. They could then be used for the design of Latin letters and Chinese
characters. Since the Chinese writing system has a huge character set, when beginning
a Chinese-character typeface-design project, designers usually start with 12 characters:
‘意’, ‘转’, ‘国’, ‘今’, ‘风’, ‘随’, ‘鹰’, ‘我’, ‘永’, ‘警’, ‘然’ and ‘酬’. These 12
characters include almost all of the stroke proportions and variations in the full
Chinese-character set – particularly the Chinese character ‘永’. According to a concept
in Chinese calligraphy, called the ‘Eight Principles of Yong’, ‘永’ is a character that
contains eight types of the common strokes. These strokes can be used to construct
213 radicals.
Thus, in the second step, I used these 12 common Chinese-character pictures and
separated them into various stroke images (64x64 pixels), entered them into the model
program and transformed the stroke into a two-dimensional matrix through the Jaccard
distance24 as a method for measuring similarity. Using the strokes of the 12 basic
Chinese characters, which correspond to strokes in the five categories, I then found that
there are only four kinds of stroke categories that coexist among Latin letters and
24 Jaccard distance is commonly used to calculate an n × n matrix for clustering and multidimensional scaling of n sample sets.
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Chinese characters: horizontal, vertical, left-falling and right-falling. This is because
dot strokes are used in both Latin letters and Chinese characters, but in the Latin writing
system the dot is a circle, while in the Chinese writing system no circle stroke is used.
For example, in the Latin writing system, the dot stroke of the capital letter ‘Q’ is
similar to the right-falling stroke in Chinese characters. Through the calculation of the
stroke model, within these four stroke categories there are 15 kinds of horizontal
strokes, 11 kinds of vertical strokes, four kinds of left-falling strokes and four kinds of
right-falling strokes.
Among these kinds of stroke, the greatest similarities between the Latin letters and
Chinese characters were in the vertical and horizontal strokes. Thus, the horizontal
stroke and the vertical stroke can be used for most parts of Latin letter and Chinese
character design. Similar stroke groups help to maintain the primary design features
through repeated common elements, used as the feature repertoire for the design of
Latin letters and Chinese characters, to build a harmonised visual relationship among
character shapes within a single typeface. The purpose of harmonisation in my research
is not to make Latin letters and Chinese characters look similar, but to use the similar
stroke groups to identify what kind of features exist in both the Latin and Chinese
writing systems and to share the design parameter across the script. The basic forms
of letters are fixed, but the strokes are treated as modular building blocks connected
by different characters, sharing the common shape attributes that make them visually
related and, through the consistence of stroke detail, build visual harmonisation
between the Latin and the Chinese writing systems.
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Figure 5. 11 Types of common strokes

Figure 5.12 Similarity percentages of common strokes
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Figure 5. 13 Using stroke group to design Latin letters and Chinese characters

5.4 Observations from design practice
The stroke-similarity modelling analysis is an important step in my multi-script
type-design process. The stroke groups make it possible to share similar design
parameters but when applying the common stroke parameters to design different Latin
letters and Chinese characters, I still need to consider arranging the same strokes in an
appropriate spatial relationship within different characters and respect the traditional
design rules. For example, for the design of Latin letters, the horizontal strokes usually
need to be thinner than vertical strokes. However, for the design of Chinese characters,
the stroke thickness usually depends on the different spatial proportion relationships.
For example, for some Chinese characters with a complicated structure such as Chinese
character ‘酬’, the first horizontal stroke needs to be thicker than the vertical strokes on
the right, because the radical on the left occupied more spatial areas than the right one,
and it also with complex structure than left radical. Thus, there are no general rules for
the thickness of strokes of the design of Chinese characters. In addition, even though
this modelling analysis groups the various strokes and identified it can be applied for
both Latin letters and Chinese characters, but after adding weights to different scripts,
some strokes maybe become connected, then the scripts could not be read. For example,
the horizontal stroke in letter ‘E’ can be applied for the design of Chinese character ‘育’,
but after adding weights to the Chinese character ‘育’, the thickness of this horizontal
strokes need to be reduced (Please see Appendix A or the Type Specimen book for
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more details). Thus, in my research, the similar stroke groups can utilise the shared
characteristics to achieve a harmonious whole, but it is important to maintain the
authenticity of each script. Thus, even though the study of stroke similarity helps to
provides a means to establish visual coherence between stroke shapes from the two
different writing systems, the spatial relationship of various strokes still required the
study of the proportion and structure of different writing systems. This required me to
make a further study to find a more holistic and systematic method to build a bridge
between the structure and proportion relationships of the Latin writing system and the
Chinese writing system, to recognise which design aspects are essentially related to the
script’s convention and legibility and which can be shared across the scripts, to then
improve the visual harmonisation between them.
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CHAPTER 6
THE COMMON GRID SYSTEM FOR LATIN LETTERS AND CHINESE
CHARACTERS

6.1 Introduction
Harmonization strategies can be described in terms of ‘matchmaking’, ‘uniformity’ and
‘harmony’. These three terms can also be used to describe the process by which I
developed a common design principle based on the structure of Latin letters and
Chinese characters, studied to design a typeface in which the two scripts are given
equal importance.Through my design practice, I tested the possibilities of using a
geometric grid system to decide the relationship between the proportion and structure
of Latin letters and Chinese characters. For example, in my first experiment, I designed
the Latin letters and Chinese characters to be fully adapted to the structure of a grid
system, but this made some Chinese characters or Latin letters lose their inherent
proportions. In the second experiment, in order to reduce the visual conflicts, I
generated some geometric elements according to the structure of the grid system,
employed them to design Latin letters and Chinese characters. This helped to achieve a
visual uniformity but diminished their visual identity, therefore, impairing their
legibility (please see Appendix E for more details). Thus, the relationship between the
proportion and structure of Latin letters and Chinese characters cannot be created but
some commonalities can be discovered. These commonalities can help to design a
typeface that retains the legibility of different scripts while providing an equal optical
importance. Thus, in my design process, I studied the spatial relationship between the
Latin letters and Chinese characters, identified what kind of design parameters can be
shared and created the common grid system based on the characteristics of the structure
and proportion of Latin letters and Chinese characters, to enable compatibility between
two scripts without sacrificing the authenticity of either. This common grid system can
be used to describe the overall proportions of letterforms and characters, but it is still a
need to respect the traditional design rules and aesthetic principles (please see
Appendix A for more details).
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6.2 The concept of the grid system
A grid is a flexible, critical, and systematic tool (Lupton, 2004, p.161). In page layout
design it is a geometric approach of dividing a space into precisely defined columns,
spaces, and margins (Swann, 1989, p. 6). The grid system first arose as a design concept
in the constructivist movement from 1915 to the late 1920s (Tupitsyn, 2009), However,
the concept of a grid system has been employed to assist in the design processes of
various industries from ancient times. For example, grid proportioning methods were
used by the ancient Greeks and Romans. The Greek scholar and architect Marcus
Vitruvius Pollio, widely known as Vitruvius, recommended that the temple design
should be based on the proportions of the perfectly proportioned human body where
harmony prevails among all components. He created a method of “mathematically
dividing an area, which has been utilised to provide visual balance to the subject matter
of numerous paintings” (Swann, 1989, p.6). The Parthenon illustrates the perfect
application of the grid proportions system in its architecture (Hurlburt, 1978, p.9).
Proportion is a mathematical principle that exists in nature and can be interpreted by
humans through geometric means (Colman and Coan, 2003, p.1). The proportions of
the formal elements and their intermediate spaces are almost always related to certain
numerical progressions logically followed out (Müller-Brockmann, 1968, p.158).
Many researchers have searched for an ideal proportion, hoping to find a numerical
standard in nature that, when translated into human activities, would ensure perfection
of form, harmonious balance, and beauty (Dantzic, 1990, p.67). Leonardo da Vinci
(1490) used the theories of Vitruvius to describe the human figure as the principal
source of proportions. Leonardo believed the workings of the human body to be an
analogy for the workings of the natural universe (Pedretti, Cremante, 2005, p.13). Such
investigations resulted in the discovery of a specific proportional relationship identified
as the golden section, which is a ratio that divides a line segment into two segments. As
I introduced in Chapter 2, Albrecht Durer (1535), proposed that the designs of the
Roman style typeface are based on the ‘golden section’ and the proportions of the
human form. In the 20th century, Le Corbusier created Le Modulor system for the
design of architecture, based upon an aesthetic of proportions and he presents the
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golden section as ‘natural rhythm’ (cited in Ostwald, 2001, pp.145-148). In his research,
he began with an expected standard size of the human body and defined three intervals
which are in the approximate proportions of the Golden Ratio, generating a series of
measures by decreasing or expanding the basic size. These dimensions are generated by
dividing the modular continuously according to the Golden Ratio. Through the use of a
modular grid system, his study gives a rational way to achieving order in design.

Figure 6. 1 Le Corbusier modulor man, 1943-1945 reproduced in Tucker, 2015

Thus, the concept of the modular grid has been formed. “Modular grids are made by
arranging horizontal guidelines to produce a grid that regulates the whole page and
serves to anchor all (or almost all) of the parts to a common rhythm.” (Lupton, 2004,
p.198). In this way, grids provide logical positions for visual elements to be placed.
According to Allen Hurlburt (1978) “designers can offer two approaches to consider
their works. One method is to employ their own natural and inherent sense of
proportion, while the other is to apply specific systematic rules of proportion created by
mathematicians, artists, designers, and architects throughout design history.” (p.9).
Thus, some designers used the modular grid system as a systematic tool to explore
proportional relationships in typeface design. This approach can be traced back to ideas
developed in 1695 during a study commissioned by Louis XIV from the French
Académie des Sciences, in which letterforms were arranged on grids to create a new
typeface, the Romain du Roi (French for ‘King’s Roman’). The letters were to be
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created scientifically, using a square-based grid, but one in which the primary square,
where a letter was to be positioned, had been “divided into 64 parts, each divided into
36 others, producing a total of 2,304 tiny squares for Roman capitals.” (Jammes, 1965,
p.76). The letters of the Romain du Roi are placed on a grid, however, they were not
constructed on a grid (Shpilko, 2012, p.26). The grid was employed as a way to codify
the proportions of letters rather than as a construction method. The capital letterforms
of the Romain du Roi were comparable to the classic models. For example, the
horizontal bar of the capital letter ‘A’ was thicker than the thin leg, which can be seen
as a reference to Geoffroy Tory’s letter ‘A.’ Geoffroy Tory had studied the grid method
for designing letters about 300 years before the creation of the Romain du Roi. In
Champ Fleury (1529), Tory provided instructions for constructing the then 23 letters of
the Roman alphabet on grids of 100 squares each. The design of a letter was influenced
by the proportions of the Vitruvian Man (a sketch by Leonardo da Vinci), a male figure
with his arms and his legs extended out within a circle in a square, representing ideal
human body proportions (see Figure 6.2). However, Tory’s application of the
proportions of the Vitruvian man caused distortion in the proportions of some letters.

Figure 6. 2 Left: Romain du Roi (Grandjean, 1666–1714) reproduced in (Shaw and Hoefler, 2017, p.83)
Right: Tory (1529, p.26)

The method of using a modular grid to design letters can also be found in 20th Century
design. For example, Fritz Schleifer designed the Bauhaus Ausstellung (Bauhaus
Exhibition) poster (Figure 6. 3). The structure of the type is based on the five-unit by
five-unit square that permitted the widest of the characters like ‘M’ and ‘W’ to fit in a
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full-square format, wherein each counterform and stroke occupied a specific unit. The
narrower characters occupied a five-by-four part of a square, with each stroke
occupying a unit, while the counterforms occupied two-unit spaces. The letters ‘B’ and
‘R,’ however, deviate from this system somewhat, in that a concession of a half-unit
was undertaken to allow for the rounded forms. In this way to distinguish the letter ‘R’
from the letter ‘A’ and the letter ‘B’ from the numerical sign ‘8.’

Figure 6. 3 Bauhaus Ausstellung (Schleifer,1923) reproduced in Elam (2001, p.48)

Another square modular grid can be seen in the Fürstenberg Porzellan poster designed
by Inge Druckrey for a German porcelain manufacturer in 1969. The set width of the
characters is based on a square divided into thirds: the narrowest letterforms occupy
one-third; the slightly wider ones, two-thirds, and the still wider ones, a full square.
Additionally, four-thirds are used for the widest characters, as shown in Figure 6.4.

Figure 6. 4 Fürstenberg Porzellan poster (Druckrey,1969) reproduced in Elam (2001, p. 88)
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These designs by Schleifer and Druckrey apply a rigorous grid method to typeface
design. However, their use of the geometric method ignored the inherent proportion
relationship between different letters, causing some letters to become stylized to the
extent of becoming unrecognizable.
In the Chinese writing system, the concept of the grid has always been used for the
design of characters. The grid concept in the Chinese writing system was influenced by
traditional Chinese beliefs. According to Kōhei, et al., 2014, in ancient China, people
thought that the earth was like a square and the sky was like a circle. Consequently, in
the ancient Chinese agriculture system, farmers would use a right-angle grid to divide
their farmland, and vertical and horizontal lines were used to demarcate different areas.
Naturally, this simplified world model of ancient China had a profound impact on the
development of Chinese characters. Specifically, Chinese characters are written on a
grid, with the square clearly referencing the known environment (i.e., the earth).
Horizontal lines and vertical lines are used to divide the space. Therefore, it can be seen
that the arrangement of every stroke of Chinese characters corresponds to the
traditional agriculture system construction method of building upon the square earth
(pp.24-26).
Throughout the evolution of Chinese characters, using a grid to design Chinese
characters has been respected. All Chinese characters are composed of strokes that are
formed into components and then written together in a square grid to produce a single
character. The square grid is divided by horizontal and vertical lines from the square’s
centre. This structure is referred to as a ‘four-square grid,’ and the auxiliary lines that
transect the grid are known as ‘centrelines.’ In 1996, the Chinese type designer Peiyuan
Xie created a set of supplementary lines called ‘secondary centrelines,’ turning the
main grid into four smaller units (cited in Zuo, 2018, p.54). As a result, a second square,
an area referred to as the ‘palace area’ became the inner centre part of the character.
These studies show that the grid system concept has been used in the Chinese writing
system and the Latin writing system but in different ways. In the Chinese writing
system, the structure of the characters is always related to the grid system. The vertical
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and horizontal lines of the grid can determine the arrangement of the different radicals25,
assisting the design of the different characters. However, studies of the use of grid
systems in the design of Latin letters show that some designers pay exaggerated
attention on the geometry of the grid method, thereby distorting the proportions of
some Latin letters.
The grid system is used to provide an order in circumstances where chaos may occur. It
provides designers with logical positions for the arrangement of visual elements. It
should serve as a tool for recognition, understanding, and readability, rather than a
fixed construction principle. “If designers see that the grid structure is not working
because either text or art refused to fit, then the material should not be forced to fit
within, and the grid should be redesigned” (Jute, 1996, p.7). Turning to the present
research, since both Latin letters and Chinese characters can be designed using a
grid-based method, these observations prompted me to conceive a common grid to
combine the design of Latin letters with that of Chinese characters, thereby to design a
system for “bringing the elements together into a cohesive whole” (Elam, 2001, p.5). In
this way use of the grid can identify the interrelationships between the written forms of
different characters and provide a method for achieving visual harmonisation of the
Latin writing system and the Chinese writing system. In multiscript typeface design,
the cultural and historical backgrounds of the scripts add complexity to the design
process. Some designers, in an effort to improve visual uniformity, try to remove
complexity and increase simplicity, thereby causing the characters to lose their identity.
However, in my study, I hoped to retain the characteristics of each character by finding
a method to manage the complexity rather than by trying to simplify it. My intention
was to build a common grid system by positioning horizontal guidelines for x-heights
and centre lines, determined by the collective structure of all of Latin letters and
Chinese characters. The grid system can be seen as a tool for the rational distribution of
strokes in a character. It offers a composition process, a means of implementing the
interrelationships of form, and a way to achieve visual balance.

25 A Chinese radical is a graphical component of a Chinese character.
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6.3 The creation of a grid system for Latin letters and Chinese characters
In my research, I used the structures of the Latin letters and Chinese characters to create
a grid system for the design of dual-script typefaces, using this grid to arrange the
strokes according to established relationships of proportion and structure. Before
finalizing my common grid structure, I conducted many experiments.
6.3.1 Experiment 1
In my first experiment, I created an orthogonal grid within the golden section rectangle
in which to design Latin letters and Chinese characters. The golden section rectangle
originates from a square, with a diagonal drawn from the midpoint A of one of its sides
to the opposite corner B. The diagonal becomes the radius of an arc that stretches
outside the square to C. Then, the smaller rectangle and square are combined to form a
golden section rectangle.

Figure 6. 5 Golden section rectangle

Within this golden section rectangle, I split it into three equal-sized rectangles then
developed a full-grid system with multiple columns and rows controlling the strokes
and other radicals. I attempted the design of a geometric modernist sans-serif within
this grid system. In this experiment, I used a method derived from Futura26 (which was
designed by Paul Renner in 1927), and applied the simple geometric forms, such as

26 Futura is essentially a geometric modernist typeface. In the designs, simple geometric forms, such as circles,
triangles or squares, were used. Renner used nearly circular forms for the ‘a’ and ‘g’ characters.
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circles, triangles or squares without any decorations to the design of Latin letters. By
arranging the same strokes in different positions, I explored a way of achieving
harmonisation of structure and proportion (Figure 6.6). In addition, I broke down each
Chinese character according to its structures into one to three parts, aligning the
different strokes to different parts. In order to establish a visual correspondence
between the different Latin letters and Chinese characters, I used the parameters of the
Latin letters to design the radicals of the Chinese characters. For example, the Chinese
character ‘⽉,’ was designed with the parameters of the Latin letters ‘J’ and ‘Z’ (Figure
6.7). In this way it was possible to establish visual relationships between the Latin
writing system and the Chinese writing system.

Figure 6. 6 Sample strokes of Latin letters in my geometric grid system
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Figure 6. 7 Sample strokes of Chinese characters in my geometric grid system (For more specimens,
please see the Appendix E)

In this experiment, I divided Chinese characters into three equal parts. This method
could not however be applied to all of the 12 Chinese character structures identified by
Chen (1972, p.12). Moreover, not all Latin letters can be designed using this method.
For example, in the Latin capital letters ‘E’ and ‘F,’ the length of the arms are varied. In
the Latin capital letter ‘B,’ the upper and lower bowls are not the same. In the Latin
capital letter ‘S,’ the use of identical proportions for the circles of the upper and lower
sections would make the upper section look larger. In addition, the use of the
parameters of Latin letters for the design of the radicals of Chinese characters would
make some Chinese characters appear disproportionate. Furthermore, imposing a
simple geometric form can distort the inherent proportions associated with some scripts.
It is not an ideal method for ensuring legibility.

6.3.2 Experiment 2
Having developed a typeface based on this grid, I next attempted to create a grid that
matched the proportions of the Latin letters and the Chinese characters. In this
experiment, I considered that, if all the proportion parameters can be created within this
grid, then the Latin letters and Chinese characters can share the parameters to achieve
visual harmonisation. When considering the division of space and the arrangement of
strokes, I hoped to find a scientific method of organizing the different strokes to
achieve visual balance. However, the components of the Latin and Chinese writing
systems have different structures. To achieve a sense of harmony among the two
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systems, I needed to find a connection between them that could be applied to each of
them – and that could also serve as a general principle for the Latin letters and the
Chinese characters. Accordingly, I attempted to devise a method based on the
adjustment of proportion and space according to a geometric principle.
In this experiment, the common grid is also related to the golden proportion. First, I
constructed a right-angled triangle with sides in a 1:2 proportion. I drew an arc from D,
using DA as the radius, that crossed the hypotenuse. I then drew another arc from C to
intersect the baseline, this time using CE as a radius. Next, I drew a vertical line that
touched the hypotenuse from point B, where the arc intersected the baseline.
This approach produced the golden section proportion through defining the length of
the sides of the rectangle AB and BC. The ratio of AB to BC is a golden section ratio of
1: 1.618, then the triangle was subdivided to give the sides of a rectangle in the golden
ratio proportion.

Figure 6. 8 Golden section rectangle triangle construction method

The sides of a golden section rectangle are produced using the divisions of the triangle
approach of golden section construction. In addition, the method can create a series of
rectangles that are in a golden section proportion to each other, as seen in the examples
below.
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Figure 6. 9 Golden section proportion

I then derived a square from this series of rectangles. Considering the square as a
fundamental of Chinese character design, I used four of the rectangles to incorporate
the rigid grid of a Chinese character into the grid system. Then, I used this revised grid
system to design the Latin letters and Chinese characters. Within this grid system, each
Latin letter was analysed and reconstructed according to their geometric shape such as
a square, rectangle, or triangle. Any irrelevant design elements were filtered out to
achieve visual coherence (Figure 6.10).
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Figure 6. 10 Visualizing proportions and sequences within my geometric grid system (For more
specimens, please see the Appendix E)

I presented the main results of experiment 2 in the exhibition held at the Polar Bear
Gallery in Beijing, 798 Art District (2019). Responses to this exhibition helped me to
clarify my research approach in different ways. During the exhibition, I conducted a
seminar presentation and discussed my works with other researchers who were
interested in typeface design, to get their responses to the method I proposed. Some
researchers had questions and gave some clear pointers for my study. They were
curious about the functionality of the grid system, especially for the design of Chinese
characters, which they thought could not be done using a mathematical formula to
arrange strokes and radicals. For the design of Latin letters, some designers raised
questions about how the x-height had been defined, as well as how ascenders and
descenders would be accommodated within this grid. They also asked me how I would
take into account the cultural and historical background when designing Latin letters
and Chinese characters. They advised me to learn from predecessors to study how to
deploy theoretical calligraphy knowledge and further study the structure and proportion
knowledge of Latin letters and Chinese characters as the basis of this practical work.
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Figure 6. 11 A common geometric system for Latin letter and Chinese character typeface design
exhibition at Polar Bear Gallery, 798 Art District, Beijing, 8/03/2019.

This exhibition helped me to collect feedback from the public as a basis for further
studies. These questions and comments allowed me to re-think the experiment
outcomes through critical and reflective discussion. The use of a geometric grid system
can help to provide a systematic positioning for each stroke of the Latin letters and
Chinese characters. However, it is difficult to use this grid for Latin lowercase letters
because of the descenders. In this experiment, all the Latin letters were designed using
geometric forms. This method allows Latin letters to maintain a simple appearance.
However, as I have seen in Bayer’s previously mentioned Universal Lettering (1925),
if I only use geometric forms like the circle, triangle, or rectangle to regularize different
Latin letters, some characters will lose their characteristics, making it difficult to
distinguish between similar letters like ‘o’ and ‘c.’
This grid cannot provide a unified gravity centre for various Chinese characters. As I
introduced in Chapter 2, the centre line is the middle line of a Chinese character, while
the optical centre line is the centre of the optical core that divides the Chinese character
into equal areas of strokes. As Chinese characters are square, and their multiple spatial
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variations are determined by the different arrangements of radicals, these combined
parts must be visually balanced, both vertically and horizontally. Thereby, in the
Chinese writing system, the characters always appear to be aligned at the ‘gravity
centre’ (the optical centre point of each character), so that different Chinese characters
can keep the balance of the overall sentence. (Figure 6.12). However, the gravity centre
is not always located at the exact centre of the grid. Thus, even though this grid can help
provide a rational positioning of different radicals within one Chinese character, it is
difficult to set unified rules to achieve an optical balance of multiple spatial variations
within different Chinese characters.

Figure 6. 12 The gravity centre line of Chinese characters

6.3.3 Experiment 3
In this experiment, I made a further analysis of the structure of Latin letters and Chinese
characters. Characters in the Chinese writing system can be formed using 12 different
structures: left-right, left-middle–right, up-down, up-middle-down, full-round,
half-round,

up-three-round,

left-three-round,

down-three-round,

up-left-round,

down-left-round, and symmetry. This forming method was developed by Chen (1972,
p.12) according to the spatial variations of the different radicals within one character.
Thus, learning from this method, one way of thinking about Latin letters is through the
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spatial characteristics of the stroke distribution within different letters. For example,
‘B’ is composed of two curved parts, arranged one on top of the other, while ‘W’
consists of two repeated shapes arranged left and right. However, letters such as ‘O,’
‘D,’ and ‘U’ can be seen as a single unit using a single shape element. Accordingly, the
shapes of Latin letters can be formed like Chinese characters. They can be seen as
structures such as the up- down (B), half-round (U, C), full-round (O) left-right (W, m),
as illustrated in Figure 6.13.

Figure 6. 13 Latin letter frames

When all these frames were overlaid, I could obtain a new grid (Figure 6.14):

Figure 6. 14 Latin letter structure overlays

The Chinese writing system is more complex, encompassing 12 kinds of character
structure (Figure 6.15), such as left-right, left-middle-right, up-down, and
up-middle-down.
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⿰⿱⿲⿳⿴⿵
⿶⿷⿸⿹⿺⿻
Figure 6. 15 Chinese character structures

When all the Chinese character structures were overlaid, I had a new grid, as illustrated
in Figure 6.16.

Figure 6. 16 Chinese character structure overlays

Hypothetically, by combining the grid derived from the Chinese characters with the
grid derived from the Latin letters, keeping the common gridline and removing the
excess gridlines, then a new grid could be developed that applies to Latin letters and to
Chinese characters (Figure 6.17)

Figure 6. 17 Structure overlapping square grid
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The square grid was however not suitable to accommodate the ascender and the
descender in Latin lower-case letters. Based on the overlapping grid structure, I used
the same method as in my first experiment. I created a golden section rectangle and
extended the gridline in the overlapping square grid downward to the bottom of the
golden section rectangle, to develop a new grid.

Figure 6. 18 Overlapping golden section rectangle grid

In this grid, I intended to use the horizontal and vertical grid lines to determine the
proportion relationships in Latin letters and Chinese characters, including the baseline,
x-height or optical centreline, to help in the design of Chinese characters and Latin
letters. This grid however cannot be adapted to lowercase letters since it does not
provide proportions for the descenders. However, although this grid didn’t give me the
descender height, but when I am creating the lowercase letters within this grid, the
depth of the descenders can be inferred from the height of the ascenders.
Thus, I reused the golden section rectangle triangle construction method used in my
experiment 2, to build a grid based on a series of rectangles that are in a golden section
proportion to each other.
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Figure 6. 19 Golden rectangle grid

If we compare the golden rectangle grid and overlapping golden section rectangle grid,
we can find some commonalities between them. They occupy the same area, and there
are some similar gridlines in both grids. I therefore overlapped these two grids to create
a new grid.
As in experiment 1, I arranged the same strokes in different positions, to explore ways
of using this grid in designing Latin letters and Chinese characters and achieving
harmonisation between structure and proportion. I decided upon the appropriate
descender depth based upon the height of the ascender. According to the result, I
removed redundant gridlines to create the common geometric grid system.
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Figure 6. 20 The creation of the common grid system (For more specimens, please see the Appendix E)

This common geometric system was constructed by using the structure of Latin letters
and of Chinese characters and combining this with the golden ratio. Each gridline can
represent the position of a stroke of a Latin letter or a Chinese character while
maintaining appropriate proportions between them. I divided this grid using different
horizontal lines with the following functions: cap line and ascender, x-height, baseline,
and descender (Figure 6.21). As previously mentioned, increasing the x-height of Latin
letters can help to improve legibility. Therefore, in the common grid system, I set the
x-height at a higher horizontal line, thereby helping to improve the legibility of the
Latin letters.
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Figure 6. 21 The common grid system

The use of the common grid as an ordering system is an expression of proportion and
structure. It follows the golden ratio to divide a letter or character into smaller
compartments. It also signals a conception of Latin and Chinese typeface design in
terms that are constructive and oriented to the two writing systems. The common grid
system makes it possible to arrange the strokes according to appropriate relationships
of proportion and structure. Every Latin letter and Chinese character can be positioned
within the space following a rational principle, and they can also maintain a
relationship with each other. “An effective grid is not a rigid formula, but a flexible and
resilient structure, a skeleton that moves in concert with the muscular mass of
information” (Lupton, 2004, p.151).Thus, the common grid system can be used to
describe the overall proportions of letterforms and characters rather than to act as strict
guidelines into which letterforms and their anatomy must be forced to fit, there is still a
need to respect the traditional design rules and aesthetic principles.

6.4 The design of Han-hei Sans
6.4.1 Setting proportional guidelines
Most typefaces are designed either for the Latin or the Chinese script, and in a small
number of cases a compatible ‘extension’ is designed for another script – often by a
different designer. There are also some typefaces designed concurrently across two
scripts, such as the typeface Freundschafts-Antiqua, designed by Bingnan Yu in 1959,
and Hong Kong Street Face designed by Roman Wilhelm in 2015 (which I have
mentioned in Chapter 2.). However, my research proposes that designers could be
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assisted in designing simultaneously for two different writing systems, using the
geometric method and a common grid system.
In the Chinese writing system, the character ‘国’ can be used to determine the width of
other Chinese characters. This is because ‘国’ can be taken to be the widest character in
the Chinese writing system. When using the common grid to design ‘国’, it occupies
almost all the area of the grid (Figure 6.22). Thus, the grid helps to give this character
an enlarged body size for high legibility in a small type size. The width of the inner part
‘⽟’ can be seen as being the same as the width from the third vertical line to the sixth
line of the common grid. The middle horizontal stroke of ‘⽟’ is the centre of this
character, but if placed in the centre of the character it can cause this character to
appear to be sinking, because the optical centre is always a bit higher than the actual
centre. Thus, the middle horizontal stroke of ‘⽟’ is on the optical centre line of the grid,
and the distance between it and the bottom horizontal line and the cap line is the same.
The vertical stroke ‘⽟’ is on the centre line and the dot stroke of ‘⽟’ is on the
intersection of the sixth vertical line and the third horizontal line. The left side of the
enveloping structure ‘⼜’ coincides exactly with the second vertical line of the grid.
Then, maintaining the same distance from the central vertical stroke of ‘⽟’ on either
side determines the position of the opposite enveloping outer border.

Figure 6. 22 The character ‘国’ (Please see Appendix A for more details)
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Once the character ‘国’ has been designed, it can be used as a reference for the
proportions of the Latin letter ‘O.’ In the common grid system, the Chinese character
‘国’ and the Latin letter ‘O’ can be seen as having a full-round structure, though in
accordance with the conventions and expectations of Latin type, the Latin letter ‘O’ is
not a perfect circle. The height of the capital letter ‘O’ is the same as that of the Chinese
character ‘国.’ The ‘O’ is more oval and upright when designed in this grid (Figure
6.23).

Figure 6. 23 The capital letter ‘O’

In the design of the letter ‘S’, it can be created by combining two ovals. The ovals can
be stacked on top of each other at the optical centreline. The width of the bottom oval is
from the third vertical line to the sixth vertical line, the height of the bottom oval goes
from the optical line to the baseline. At the beginning, the ending of the letter ‘S’ is cut
by the third and sixth vertical gridlines. The capital letter ‘S’ is often affected by
problems of aperture. The Law of Closure described by Gestalt psychologists suggests
that the human perceptual system tends to complete incomplete shapes by filling out
gaps (Wertheimer, 1924). For example, the smaller the aperture in the letter ‘S,’ the
more likely it is that the eye would close the gap and misinterpret the letter for the
figure ‘8.’This problem can be seen in the Helvetica font. The letter ‘S’ has narrow
apertures, limiting its legibility, making it quite difficult to tell apart from figure
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‘8’when used at small sizes (Figure 6.24). Therefore, in my design, I cut the bowls at
wider angles so that the letter ‘S’ could have wider apertures.

Figure 6. 24 The low legibility of Helvetica

In addition to the importance of the open counter for the letter ‘S,’ the design of the
spine is another element that can influence legibility. As shown in Figure 6.25, both
examples of letter ‘S’ have a diagonal spine; but the angle of the example on the right is
more upright. Even with an open counter, the letter ‘S’ with upright angle spine appears
to be less legible than the letter ‘S’ with a lower angle spine (Beier, 2016b). Therefore,
an open counter can help to improve the legibility of a typeface design, but, in the
design of the letter ‘S,’ the spine of the ‘S,’ in some instances, can be more important
than the open or closed counters. In the common grid system, I made the spine rounder,
the diagonal going from the horizontal line of the x-height to the third horizontal line,
thereby helping to improve the legibility of the letter ‘S’ (Figure 6.26).

Figure 6. 25 Different Spine of letter ‘S’ (Beier, 2016b)
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Figure 6. 26 The design of letter ‘S’

6.4.2 Determining style and appearance
“In the majority of the sign systems used for large transport networks since World War
Ⅱ, the styles of the typefaces were sans serif” (Baines and Dixon, 2003, p. 13).
Helvetica is one of the most widely used sans-serif signage typefaces. For example,
New York City’s Metropolitan Transportation Authority (MTA) uses Helvetica for its
subway signs (Shaw, 2011, p.22). The signage typeface for the English words in Japan
is Helvetica Rounded (Kobayashi, 2011, p.25). Additionally, Helvetica was adopted by
the Danish railway company at one time (Walters, 2009). Thus, there is no doubt that I
can draw some lessons from the style of Helvetica in my research. However, Helvetica
is a kind of typeface with mechanical structure. According to Erik Spiekerman “A real
typeface needs rhythm, it needs contrast, it comes from handwriting, but Helvetica
hasn’t got any of that” (cited in Miller, 2017). Even so, Helvetica as an iconic
neo-grotesque sans-serif is a typical modernist typeface.
The term ‘Grotesque’ refers to the features of the 19th and early-to-mid-20th century
sans-serif typeface designs. Compared with the more ornate serif typefaces, such as
Didot, grotesque sans-serif usually have a simplified appearance and limited variation
of stroke width. The cap height and ascender height are normally the same, while their
descenders are often short. In the course of the modernist design movements of the 20th
century, “the grotesque style itself was revived, updated, and reworked many times”
(Berry, 2015). The term ‘neo-grotesque’ was used to describe a second generation of
grotesques which began in the 1950s with the emergence of the international
typographic style (Swiss style). Compared with the grotesque, neo-grotesque usually
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has a noticeably higher x-height, and creates a rational and neutral typeface (Berry,
2015). In Calori and Vanden-Eynden’s opinion (2015), legible signage typefaces tend
to exhibit certain characteristics: “they have clearly defined, easily recognizable
letterforms; a large x‐height; they are of medium weight, with stroke widths that are
neither too thick nor too thin” (p.133). As I showed in the chapter 1, the study of current
road transit signs shows that grotesque and neo-grotesque styles are widely believed to
provide the legibility required for transit systems and seemed appropriate to my
original intention. However, neo-grotesque fonts usually have a mechanical appearance
and are thought to lack warmth and humanity. In my current research, I intended to
design a typeface that had more of the characteristics of the written hand, since the art
of calligraphy has been a continuous influence on the aesthetics of Chinese typeface
design, even in the current digital age. I hope by using this characteristic to build
correspondences between the form of Latin letters and Chinese characters, and thus
reflect the harmony with which so many different nationalities in China have come to
live together, at the same time presenting a modern national image.
With this ambition, I studied the history of Latin letter development, and the ways that
calligraphy has also influenced the style of Latin letters.
Humanist letterforms are closely connected to calligraphy and the movement of the
hand (Lupton, 2004, p.15). Compared with grotesque and neo-grotesque typefaces,
humanist sans-serifs present an alternative to the mechanised modernist sans, because
they suggest a “human handwriting the letters and a human mind conceiving of them”
(Eliason, 2015, p.23). The humanistic design captured the pen-written quality of
Renaissance scribes (Eliason, 2015, p.4), it begins with scribes modelling their
majuscule letters after Imperial Roman inscriptions and paired these Trajan capitals
with the Carolingian-inspired minuscules (Ullman, 1960, p.54-57).
In Eliason’s view, there are two different approaches to the humanist influence in 20th
Century type design: ‘historical humanism’ and ‘philosophical humanism’ (p.13).
Historical humanism refers to the designs that can be traced back to the Renaissance
scripts. For example, the humanist sans-serif typeface Optima was created by Hermann
Zapf in the 1950s, influenced by classical Roman capitals and stone carving (Allen,
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2015, p.1). Optima has elliptical counters and the strokes are gradually flared to thicker
terminals (Eliason, 2015, p.25). It is a kind of reference to some of the qualities of
Renaissance scripts. One of the earliest humanist sans-serif typefaces was designed by
Edward Johnston for the London Underground in 1916. His inspiration was
calligraphic, and the proportions and construction of the capitals are based on the
ancient Roman letters at the foot of the Trajan column (Loxley, 2004, p.118).
Johnston’s underground lettering is associated with the design of Gill Sans, designed
by Eric Gill and released in 1928. Eliason (2015, p.19) defines this as an example of a
‘philosophical’ humanist sans – a design informed by a philosophical sense of
humanism, rather than a historical re-creation. According to Eric Gill (1931), “Modern
handwriting must be reformed by the application of a good knowledge of the technique
of penmanship to a knowledge of good printing, not by the resuscitation of medieval
calligraphy” (p.58). He designed the letters of Gill Sans with a two-storey construction
of the ‘g’ and two-storey lowercase ‘a’. The lowercase ‘t’ has a triangular left junction
to the crossbar, unlike the straight crossbar found in geometric types. These suggest
some of the qualities of humanist writing. In addition, the long leg of the uppercase ‘R’
and long swash tail in on uppercase ‘Q’, are features that come from Roman capitals.
When compared to Johnston’s letterforms, Gill Sans is a more rational design which
uses more straight strokes. For instance, the letter ‘l’, has only one vertical stroke and
does not have a tail. The lowercase ‘y’ was designed with a straight descending tail. He
modified the strict proportions of Roman capital letterforms used in Johnston’s design,
ultimately making Gill sans more legible than its mono-weight cousins (Haley, 1999).
Gill believed that letter designing was an occupation worthy of the enthusiasm of
rational beings and “the forms of an alphabet should be measurable” (1931, p.46). Thus,
more geometric elements can be found in his design, such as the two-story ‘g’, with its
geometric structure based on a circle and an oval. But rather than being based on purely
geometric principles, Gill Sans is “set apart from the compass and set-square precision
of the others” (Harling, 1978, p.57). Compared with the novel German sans-serif
designs which were based on an underlying geometric construction, such as Futura,
Erbar, Kabel, Gill Sans suggested an opposition to the ostensibly dehumanized
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modernist sans (Eliason, 2015, p.43), it “brought a warmth of grace and feeling to the
rather cold industrial faces coming largely from the German type foundries” (Holman,
1970, p.25).
Eliason’s study influenced my design work. In my opinion, the role of traditional
calligraphy in Chinese typeface design has some parallels with the ‘philosophical’
approach to humanist influences in Latin sans-serifs. In the history of Chinese writing,
there has been almost no change the proportion and structure of each character since the
Clerical which was established in the Han Dynasty (c.206BC-220AD). But the
appearance of Chinese characters is always influenced by the designers’ subjective
awareness. Designers are always inspired by natural things such as bamboo, cloud,
mountains and transfer their features into variation of different strokes.
Therefore, in order to design a ‘warm’ modern sans, I intended to design a humanist
sans serif typeface with some elements of the neo-grotesque, introducing some
calligraphic references into my design work. Since signage programmes have
comparatively long-life spans, the stylistic longevity of a typeface is an important
factor for permanent signage. Characters used in signage should be “conventional in
form” (Calori and Vanden-Eynden, 2015, p.132). Thus, I needed my typeface to reflect
calligraphic heritage, but it should reflect China’s future-facing direction, and it must
not be too ornamental and traditional. In addition, it was important to create
compatibility between the two scripts, rather than sacrificing the authenticity of either.
To satisfy my research criteria, during the process of designing the Latin letters, I drew
upon the inscriptional traditions of the imperial Roman capital and based some of the
capitals on the proportions of Roman capital letters. For example, the width of the
letters ‘F’ and ‘E’ is nearly half their height, the relatively narrow proportions of the,
‘E’ and ‘F’, recognised by Beier (2016b) as according with user expectations and thus
maintaining legibility. The letters ‘C’, ‘D’, ‘G’,’O’, and ‘Q’, structurally derive from
one circle. The letters ‘M’ and ‘W’ go beyond the width of the grid, so they are wider
than the ‘O’, and they are the widest in the alphabet.
I also developed letters with a simple and clear appearance, creating an optical balance
of space and contrast, designed to conform to readers’ expectations. In addition, I added
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some natural expansion and contraction of the stroke widths to suggest the qualities of
handwriting. For example, I employed a compensatory tapering of stroke widths
towards the junctions. When designing the lowercase ‘n’ and ‘h’, I made the arch
thinnest at the left where it departs from the initial vertical stem, and the maximum
weight occurs on the right. For the design of lowercase ‘d’, ‘b’, ‘p’ and ‘q’, the round
parts are not perfect circles. Also, the circular counters are shifted to extend into the
vertical stems, and the bowl strokes are thinned substantially at the joins. This has
enabled me to keep the legibility of Latin letters and to reflect the quality of humanist
type. I did not however adopt the lower x-height characteristic of some humanist sans
serifs, since a higher x-height has clear advantages for signage, and it helps to reduce
the visual disparities between the Latin letters and Chinese characters.
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Figure 6. 27 Stroke details of some Latin letters

For the Chinese characters I modified the calligraphic terminals of the traditional Heiti
and gave all the Latin letters and Chinese characters right-angled finials. This helped to
reduce the visual interference caused by variation in the angle of the finial, which is an
approach influenced by the Japanese Yuanti. Altering the contrast of the strokes,
enabled me to keep the balance between positive and negative spaces. However, to
reflect attributes found in Chinese calligraphy, the ends of some strokes have been
slightly broadened toward the terminals. This is most obvious with the Chinese dot
stroke where, usually, rather than being the same width, the structure is narrow at the
beginning and wide at the ending of the stroke.
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Figure 6. 28 Terminal details of Chinese character

6.4.3 Development of different weights
I created Han-hei sans with six weights: thin, light, regular, medium, bold and heavy.
In Noordzij’s (1985) research, he investigated a formula for the study of stroke
thickness contrast relationships, proving his concepts of expansion and translation.
Noordzij used the term ‘translation’ to describe the way that “the changes in the
direction of the stroke lead to the variation of the contrast of the stroke” (p.26).
Expansion is the contrast generated by a pointed pen, in which increasing the pressure
causing the two sides of the nib to part, resulting in a gradual thickening of the stroke.
Noordszij represents translation as a diagonal axis and expansion as a vertical axis.

129

Figure 6. 29 Variations of the character’s weight, contrast (Noordzij, 1985, p.79)

These two concepts have helped me to explore adding weights to different letterforms.
In the digital age, the vector-based program used in modern font editors is related to
Noordzij’s study. One stroke form of a letter can consist of a single vector path. The
contour can be expanded from that, determined by the preferred qualities of translation
and expansion. Using this concept, I was able to draw the skeleton as a vector path first,
add the weight of the strokes digitally, then modify the stroke details from that contour.
When I changed the weight of my typeface, I started to design the regular weight,
which is the most commonly used font in a typeface. Also, it gave me the general
contrast of weight and width that I wanted for my typeface. Then, when designing other
weights, I could duplicate the regular font and use that parameter as a solid starting
point, adding or reducing the weight to design other versions.
However, adding weight to my typeface was not an exact science. It required tests and
continuous effort to refine the design and remove errors. In Lucas De Groot’s (2000)
research, he proposes an interpolation theory, which states that the optimal range of
weights progresses exponentially rather than linearly. “The optically ideal in-between
weights are on a hollow curve, producing values that are lower than those produced by
the straight line of the average values”. This can be understood as: If the strokes of the
regular style are 40 units wide and the strokes of the bold style are 70 units wide, the
stroke of the medium style should be little less than 55 units wide to produce the visual
effect of being perfectly ‘in the middle.’
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According to this theory, I set the vertical strokes of the thin style to 20 units, the light
style to 35 units, the regular to 55 units, the medium to 70 units, the bold to 90 units and
the heavy to 120 units. However, optically optimum proportions could not be
calculated by simple interpolation; at a certain point some strokes could not get any
thicker, as it would have made the letter lose its inherent proportion.

Figure 6. 30 Adding weight according to de Groot’s interpolation theory.

Then I drew some sketches on tracing paper, revising the design that had been created
by the interpolation to correct some details, making the decision of few design
parameters, such as the requirement of a clear contrast between the thin and heavy
stroke, the vertical axis of counters, the variation of the loop. Beyond this set of general
design decisions, the different weight values of various strokes of different versions
had to clearly distinguish the appearance of the font. In order to maintain a consistent
x-height and the ascender and descender height, I could not expand the height of my
typeface. Increasing the vertical stem thickness meant the horizontal stroke also needed
to increase, but they were not necessarily increasing at the same rate.

Figure 6. 31 Sketches of different weights

To determine the weight value of a font, Charles Bigelow (2015) provides a ratio of the
vertical stem thickness to x-height. In his view, to create a clear contrast between two
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weights, for example regular to bold, this ratio ranged from 1.3 to 1.5. The ratio of
lighter fonts is higher than bold fonts because more stem thickness can fit inside the
x-height.
Using Bigelow’s 1.3–1.5 multiplier in my typeface design, when the vertical stroke of
the regular font is 55 units, six vertical stems will fit within the x-height. Consequently,
using the 1.5 times multiplier, the light version should fit nine vertical stems within the
x-height. Thus, the vertical stroke weight should be 40 units.
However, Bigelow’s ratio ranging from 1.3–1.5 is not always appropriate for other
versions of my design. For example, in the light version (where nine vertical stems fit
within the x-height), using the 1.3 times multiplier, the thin version should fit 11.7
vertical stems within the x-height; therefore, the vertical stroke weight should be 32
units. Unfortunately, this value made the thin version look too similar to the light
version (Figure 6.32).

Figure 6. 32 Adding weight by Bigelow’s ratio

Nonetheless, Bigelow’s method provided me with a way to keep the height of different
fonts, using the ratio of the vertical stroke and x-height to determine the weight I
needed to add to vertical strokes, although the ratio needed to be examined. Using this
method, in my typeface, the regular vertical stroke width is 55 units, where the ratio of
vertical to x-height is 1:6. Based on the height of x-height, I set the vertical strokes of
the thin weight is 20 units, where the ratio of vertical strokes to x-height is 1:17; the
vertical strokes of light weight was changed to 40 units, with a ratio of vertical to
x-height of 1:9; the medium is 70 units, and the ratio of vertical to x-height is 1:5; the
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bold was changed to 95 units, and the ratio of vertical to x-height is 1:3.5; and the heavy
font was reduced to 115 units, and the ratio of vertical to x-height is 1:3.

Figure 6. 33 Decided the vertical stroke width

After deciding the vertical stroke weight for each different weight, I could then create
the font using the vertical stroke design parameters, to decide the width of horizontal
stroke, diagonal stroke and circle stroke. For both Latin letters and Chinese characters,
most scripts are made up of horizontal, vertical and diagonal (down to left or down to
right in Chinese writing systems) strokes. However, not all of these can be applied
systematically; the widths of different strokes may vary according to their shape and
direction and need to be fine-tuned by hand.
Because of the way our eyes and brains perceive visual forms, horizontal and vertical
lines of the same weight appear to be of different weights. A horizontal line seems
heavier because the eye and brain interpret it to sink and extend under the influence of
gravity (Künnapas, 1957, pp.35-42). Horizontals look thicker than diagonals and
verticals of the same weight. Because diagonals have a partial horizontal emphasis,
they look thicker than verticals (Cheng, 2007, p.50). To correct for this, the horizontal
and diagonal strokes of letters are drawn slightly thinner than their vertical
counterparts.
Based on this optical perception theory, I explored the proportions of the horizontal and
vertical strokes during my design process. For the letter ‘H’, when the proportion
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between verticals and horizontals is 1:1 in the thin version, the horizontal stroke
appears thicker than the vertical stem; however, if the proportion is set to 2:1, then the
horizontal bar seems too thin. Eventually, I found that the proportion 1.8:1 achieved a
balanced optical stroke structure.

Figure 6. 34 The horizontal stroke width of the thin version

Compared with the thin version, the ratio of the vertical to the horizontal stroke of the
heavy version is lower than that of the light version. Through many tests, I found that
the optimum proportion of the vertical to the horizontal stroke is 1:0.9; the letterform
now achieved a balanced optical stroke structure.

Figure 6. 35 The horizontal stroke width of the heavy version

After the ratio of vertical and horizontal strokes was decided, the width of the diagonal
stroke could be determined by reference to the design parameters for horizontal and
vertical strokes. However, the result still needed some optical adjustment. These
adjustments can be seen in the design of the letter ‘A’. I first applied! the value of the
horizontal stroke in the heavy version of the letter ‘H’ to design the letter ‘A’ of the
same font. Since the lines of the same weight look heavier when rotated horizontally or
diagonally, if applying the same width, the horizontal lines appear wider than the
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diagonals. Therefore, I made the diagonal stroke 120% of the horizontal, but this
resulted in a narrow counterform. I reduced the ratio, made the diagonal stroke 110% of
the horizontal, but still could not achieve an ideal result.
In order to expand the counterform, I reduced the width of both the cross bar and the
diagonal, until the crossbar was 94% of the horizontal stroke of the letter ‘H’ and the
diagonal stroke was 102% of the same. The letter ‘A’ could now achieve the optical
balance of the vertical and diagonal stroke and keep the counterform wide.

Figure 6. 36 The heavy version of letter A

In my type design, the width of the circle strokes also references the design parameters
of the vertical strokes. For example, when designing the letter ‘O’, the width of the
vertical stroke in the heavy version of the letter ‘H’, can also be used as the reference
parameter for the maximum bowl of the letter ‘O’. Even though the letter ‘O’ is a single
circle stroke, there is a subtle variation of stroke width. When adding weight to the
skeleton of the letter ‘O’, the width expands horizontally, but during this process, the
weight also adds inward, then causing the letter ‘O’ with a narrow counterform. Thus, I
need to enlarge the counterform, but after that, the thickness of the curve stroke is
uneven. Thus, I made some adjustments to the maximum bowl and minimum bowl.
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When I made a very low stroke contrast (93%), the letter ‘O’ is not perfectly circular, it
is wider in the horizontal direction. Thus, through the optical adjustment in my typeface,
an 88% contrast between maximum and minimum bowl weight can achieve an ideal
result.

Figure 6. 37 The heavy version of letter O

For the design of different weights of Chinese characters in my dual script typeface, I
therefore used the ratio applied in the design of Latin letters. As in the design of Latin
letters, when adding width to the skeleton to create different weights, it was necessary
to maintain an even density between stroke and counter form. Thus, I had to make some
optical adjustments to achieve a visual balance. Due to the complicated structure of
Chinese characters, there can be problems in maintaining the visual identity of a
typeface over multiple weights. It is necessary to keep the stroke contrast balance, but
they should not and could not be identical to one another. Making the stroke structures
identical in all weights would be detrimental to the proportions and produce unbalanced
results. Thus, both strokes and structures need some adjustment. For denser areas of the
bold or heavy version, I need to reduce the weight of some strokes and introduced some
variation in the stroke thickness of certain Chinese characters that have a complex
structure. Some strokes could have only a small amount of weight added but the weight
could be increased in sparser areas. In addition, some strokes need to be moved up or
down a little to ensure that limited space can contain various strokes.
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Figure 6. 38 Sketches of different weights of Chinese Characters

An example would be the Chinese character ‘鹰’. If all strokes had the same weight
added, those strokes would merge then the character would not be readable (as shown
in figure 6.39). Thus, I needed to make some adjustments to the thickness and structure
of the different strokes.

Figure 6. 39 The effect of adding an identical weight to the stroke groups

In the light version, I set a low contrast between the various strokes. The horizontal
strokes still need to be a little thicker than the vertical ones. In the heavy version,
however, the contrast between the different strokes needs to be obvious. When
designing the bold version of ‘鹰’, in order to achieve the optical balance, I made the
strokes of the bottom half thicker than those in the upper half, the strokes of the outside
thicker than inside. Furthermore, the size of some strokes needs to be different. For
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example, the dot stroke in the heavy version is horizontally expanded, I designed it a
little bit shorter than the light version.

Figure 6. 40The variations of stroke weight introduced in the bold font

When designing the light version, the reduction of stroke weight can have the effect of
condensing the character width. Therefore, I needed to make optical adjustments to the
light version to keep the proportions balanced. For the dense areas, I changed the
original structure to make it a little bit looser. Then the spacing between the different
strokes can be more even.

Figure 6. 41 The light version Chinese character ‘鹰’
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Figure 6. 42 The design of Chinese character ‘鹰’

6.4.4 Findings from design practice
For the design of Latin letters and Chinese characters, if the weight is added according
to a uniform ratio, it is difficult to achieve an optical balance between various
characters, especially for Chinese characters, and it is hard to use one stroke to decide
the exact width of other strokes. The ratio of horizontal and vertical strokes can be used
as a reference to decide the variation range when adding the weight of Latin letters and
Chinese characters, but most of the time, in my typeface design, I needed to compare
with other characters to confirm they keep a coherent appearance, an even density and
optical balance between various different strokes. As I mentioned in Chapter 2,
according to Larson (2005) and Beier’s (2016a) research, to improve the legibility
within a font, the overall impression of thickness in dense areas needs to be lighter than
in less dense areas. For the Latin letters, the dense area occurs between the baseline and
x-height, because more variations occur in this area. Thus, when I designed the
lowercase, for example, ‘k’, ‘x’, ‘y’, I reduce the thickness of the junction, then give
more space for the inner counterform. But for some letters such as ‘b’, ‘p’, in order to
conform to the reader’s expectation and traditional aesthetic principles, the stroke at the
extremity of the bowl needs to be slighter thicker than the vertical stem. For some
Chinese characters with complex structures, I have made the stroke thicknesses thinner
than for those with simple structures, to avoid ambiguous stroke shapes and clogged
counters. Due to the different structure and proportions of Latin letters and Chinese
characters they have different optical densities. Thus, it was necessary for me to
balance the weight for both scripts in order to achieve an overall optical balance. This
process required me to keep revising and experimenting until all of the characters were
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visually balanced when they are juxtaposed. As most Chinese characters have more
complex structures than Latin letters, it is hard to achieve the absolute balanced density
between them. For example, if the Chinese character ‘鹰’ is combined with the Latin
letter ‘I’, the Chinese character must look heavier than the Latin letter. A multi-script
typeface would ideally unify the script’s weight, but this also cannot be enforced rigidly.
Scripts developed in various environments require different typographic solutions.
When bringing different scripts together, the importance is on trying to make them
work together and keeping them distinguishable then letting them function individually
(Please see Appendix A or the Type Specimen book for more details). Harmonisation is
not trying to force the scripts to achieve the absolute optical balance, it involves
adjusting some design parameters, balancing the importance of scripts within a
typographic environment then allowing them work on an equal level. Legibility can be
impaired by overmatching and misinformed attempts at innovation. Scripts must be
balanced aesthetically and in a culturally sensitive manner to then achieve ideal
harmony.

6.5 Visual attractiveness test
Every character has an inherent form based on the readers’ existing knowledge of all
the versions they have encountered of all the different characters. According to Licko
(1990), “readers read best what they read most” (p. 12). Similarly, Frutiger believed
that “Legibility is simply a matter of habit, and reading speed is determined by the mind
rather than the eye” (cited by Beier, 2009). Bayer (1967) stated that “what one is used
to is always easier to read than what one is not used to” (p. 80). These viewpoints seem
to suggest that readers prefer a typeface that they are familiar with, and a new typeface
will not aid their reading and understanding. However, according to Dwiggins (1947),
“If the reader is accustomed to bad design, he must be educated to adapt to better
design.” (p. 40). Goudy (1940) agreed with this viewpoint and believed that any
alterations should be modest and within strict restrictions; he emphasised the need of
keeping to existing specified and acceptable letter forms. In addition, Gill (1931, p.44)
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stated that, although we are accustomed to material that is less legible, we should still
try to improve on the existing material.
Thus, in the final stage of my research, I aimed to discover if a harmonised typeface
design using a common grid system could provide a better visual experience than a
non-harmonised one. I used two typefaces for the test material to discover whether the
new harmonised font could influence the results. This method had the advantage of
enabling me to better understand the effects of a harmonised typeface and
non-harmonised one, but it still had the disadvantage that the conclusions may only
apply to that particular typeface. However, it was felt that with visual attractive testing
of a harmonised font undertaken with participants of different cultural backgrounds, I
could be more certain that the results would broadly prove the effects of the harmonised
typeface.

6.5.1 Testing the material application of the fonts
For this visual attractiveness test, two signages were designed using the same
typographic style but different fonts. The aim was to ask participants which one they
found more visually pleasing in dual-script signs. One sign used Han-hei Sans (Option
A), and for the other I chose two legible typefaces that have been widely used in
different areas. For the Latin letters, the font Frutiger Bold was chosen, and for the
Chinese typeface I selected the font HY Hei Bold (Option B). Frutiger as a signage type
has been widely used in airports, street signs and subway stations all over the world.
For example, it is the font that directs passengers at Charles de Gaulle Airport in Paris,
and Incheon International Airport in South Korea uses the Frutiger typeface for Latin
letters, in combination with a Korean typeface. HY Hei is a text typeface designed for
newspapers, created by the Hanyi font company in 1996. These two typefaces present a
uniform appearance, but they come from different typeface families; however, the two
typefaces are familiar to their readers and both of them have clear legibility.
Thus, I choose these two typefaces to compare with Han-hei Sans. In the test, there
were twenty pairs of images. The variable in each pair of pictures is the differentiation
of font; all other variables stayed constant within each sign.
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Figure 6. 43 Test material (Please see Appendix F for more details)

There was a total of 60 test participants, divided into two groups. One group was made
up of art and design specialists: it included ten students from the Anglia Ruskin
University that only spoke English; ten participants from the Xiaoyong Graphic Design
Studio that only spoke Chinese; and ten from the Academy of Arts and Design at
Tsinghua University. The second group consisted of participants without a design
background. There were ten native English speakers from the Beijing Foreign Studies
University; ten students from same university that only spoke Chinese; and ten
participants from same university that spoke both Chinese and English.

6.5.2 Outcomes
I used the twenty groups of test samples to test the professional and non-professional
users separately. From the choices that the participants made, I calculated the
percentage for each group and obtained the following data:

User Type

Option

User by Language

Percentage
(%)

Non-professional

A

Chinese speakers

19.2%

English speakers

20.5%
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B

Professional

A

B

Speakers of both languages

20.5%

Chinese speakers

14.2%

English speakers

13%

Speakers of both languages

12.6%

Chinese speakers

24%

English speakers

26.5%

Speakers of both languages

22.7%

Chinese speakers

9.7%

English speakers

6.5%

Speakers of both languages

10.6%

Table 6. 1 The data of the test result

In the group of participants that had no design experience, the data show that 19.2 % of
the Chinese speakers found that the Han-hei Sans signs were the most visually
attractive, whereas 14.2 % of these participants preferred the Frutiger Bold and HY Hei
Bold signs. In contrast, 20.5% of English speakers thought the signs designed with
Han-hei Sans were better than those that used Frutiger Bold and HY Hei Bold, and only
13% of these participants chose the Frutiger Bold and HY Hei Bold signs. In addition,
20.5% participants in this group who can speak both languages thought the Han-hei
Sans signs were more visually attractive than the Frutiger Bold and HY Hei Bold option.
In contrast, only 12.6% of this group felt the Frutiger Bold, and HY Hei Bold signs
were more visually attractive.
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Figure 6. 44 The non-professional group

On the other hand, in the group of participants that had design experience, we can see
from the results that 24% of the Chinese speakers found that the signage designed with
Han-hei Sans was more visually attractive, while 9.7% of these participants thought
that the signage designed with the typeface of Frutiger Bold and HY Hei was more
visually attractive. In the group of English-speaking participants, 26.5% chose the
Han-hei Sans signs rather than those designed with the Frutiger Bold and HY Hei Bold
typefaces. However, only 6.5 % of the English speakers chose the signage designed
with the fonts of Frutiger Bold and HY Hei Bold; they thought this option was more
visually attractive than Han-hei Sans. In the group of participants that could speak
Chinese as well as English, 22.7% of participants thought the Han-hei Sans option
could lead to a better reading experience than the Frutiger Bold and HY Hei Bold
option. Finally, only 10.6 % of the participants in this group felt that the signage
designed with Frutiger Bold, and HY Hei Bold could lead to a better visual experience.
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Figure 6. 45 The professional group

6.5.3 Conclusion
From the data obtained, the majority of all participants, regardless of their language
background, chose the new harmonised typeface, though this result is not so prominent
in the non-specialist group. The result of participants in the specialist group showed a
slightly greater level of preference of the harmonised typeface to the non-harmonised
ones. During the test, some participants without any design background said that they
could not see any difference between these two typeface designs. Thus, in the group of
non-specialists, there is a slight percentage difference. However, for the participants
with design experience, a higher percentage of them chose the harmonised typeface
than the non-harmonised one. In addition, the percentage of those that chose the
harmonised typeface was overall higher than that of non-specialist group. It can be
understood that there is a relationship between participants’ professional knowledge
and design experience and their perspective on visual attractiveness.
In summary, the test results show that the harmonised typeface can be accepted by most
English and Chinese native speakers. Compared with the familiar and legible typeface,
it appears more visually attractive. In this respect, my research works can be seen to
achieve the goal of a harmonised multi-script typeface design, and my design method
can be seen as a constructional tool to aid the design of harmonised types for the
English and Chinese writing systems. But it still fraught with challenges and problems.
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CHAPTER 7
CONCLUSION AND CHALLENGES

7.1 Conclusion
The practice-based research strategy was informed by the literature resources as well as
the results of both the qualitative and quantitative analysis studies. Looking at the
research issues from various perspectives and with different types of data ultimately
provided guidelines to improve the visual harmonisation between the Latin and
Chinese writing systems.
Looking back at the original version of my research questions, they focused on the
question of how a harmonised typeface might improve the legibility of Latin letters and
Chinese characters applied in urban information systems. Through the study of single
or multi-script signage in an international context and after interviewing different
designers, the main problem in Chinese wayfinding systems seems to focus on the
inconsistent choice of typefaces, which might undermine the public’s ‘trust’ of the
official signage. For the public signage in transit systems, ‘trust’ is an important quality
that helps readers to find their way. The status relationship between the two different
languages is the main factor that affects this quality. Lack of balance and regularity is a
disorienting factor for both the sender and the receiver of visual information
(Dondis,1973, p.22). An unharmonized optical relationship between Latin letters and
Chinese characters, not only impaired the legibility and readability of Latin letters and
Chinese characters when thy coexist on public signage, but also can diminish the
perceived authority of the message, resulting in mistrust. Thus, the research needs to
determine how to design a typeface by establishing a harmonised visual appearance
between the Latin letters and Chinese characters, in order to improve the legibility of
Latin letters and Chinese characters when they coexist on public signs then enhance the
credibility of official signage.
However, as my research has deepened, the findings have actually changed my
understanding of the importance of harmonisation. The results of the equal legibility
test have shown me that visual harmonisation will not necessarily improve legibility,
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but that harmonisation and legibility can influence each other. When I started to study
the design of a typeface which would incorporate the design parameters of the different
writing systems, I found that if a typeface is designed to provide a harmonised visual
appearance across two scripts, some design parameters of one script may be influenced
by another script’s proportion or structure. In this situation, it is better to provide a
harmonised relationship between the visual appearance, proportion, and structure of
two different writing systems, to retain consistent legibility in the different scripts.
Thus, my research became a process of finding out how to achieve a harmonised
relationship between the structure and proportion of the two different scripts, and how
to balance the visual appearance of various characters, while retaining the legibility of
Latin letters and Chinese characters. The goal of harmonisation in my research is to
resolve as many optical imbalances as possible, without distorting one of the scripts
involved or harming its cultural authenticity.

7.2 Findings
7.2.1 The concept of similar stroke groups
My research through the modelling analysis, identified what kind of stokes coexist in
both the Latin writing system and the Chinese writing system. Through the design
practice I investigated the possibility of sharing similar design parameters across both
Latin and Chinese typeface design. My research also tested the application of the stroke
group as the shape-making and shape-linking approach in the field of multi-script
typeface design, building a feature repertoire to maintain the visual relationship
between the Latin letters and Chinese characters. However, the stroke groups are not
definitive, the application of the stroke groups also suggests that identical features may
have different characteristics in different scripts, the question remains as to the
application of stroke groups still need to follow the specific relationship between
different proportions and structures.
7.2.2 The common grid system
The concept of a grid system was identified as a possible cross-disciplinary method for
the design of Latin letters and Chinese characters. It also enabled common relationships
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of structure and proportion between the Latin writing system and the Chinese writing
system. This relationship allows designers to use and transfer these common concepts
between different scripts and potentially for other different writing systems. It provided
the possibility to incorporate two writing systems from two different cultural contexts
and to design a multi-script typeface providing an optically balanced appearance for
two different scripts. The application of a common grid system also confirmed the
potential practical value of the geometric principle, in providing guidelines for
systematic processes in typeface design.

7.3 The theoretical contribution
My research investigates design principles that can be applied to the visual
harmonisation of the Latin letters and Chinese characters in typeface design, and
provided a theory of common principles, using a cross-disciplinary approach to
consider how to share the design parameters across the different scripts. The findings
from this approach contribute to the theoretical study of multi-script signage typeface
design by providing some innovative conceptual guidelines and a theoretical basis for
the concept of harmonisation. This concept enables equal optical importance for both
scripts while still maintaining the cultural identity of each. Furthermore, my research
also develops the application of geometric principles and investigates the application of
geometric theory, enabling processes to be carried out in a systematic way. This also
identifies a potential future direction in studies of multi-script typeface design. Both the
parameter-based and geometry-based approaches fill a gap in theoretical knowledge
regarding the design of Latin letters and Chinese characters, building a theoretical
solution for the complex area of multi-script signage. My research also provides a
perspective upon type classification and type history, in expanding the concept of the
humanist typeface and in particular Eliason’s definition of a ‘philosophical humanist’
style. This concept is used as a bridge between the design of Latin letters and Chinese
characters as a basis for incorporating traditional brush strokes with modern letterforms,
broadening the theoretical study of the modern humanist sans beyond its Latin origins.
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7.4 The practical contribution
My research provides an original contribution to practical knowledge in multi-script
typeface design. The ‘stroke similarity’ modelling approach can be developed as a tool
to identified similarities of several different writing systems, which means it can help to
establish a relationship of consistent appearance between Latin letters and Chinese
characters and contributes to improved efficiency in the design of large character sets.
The common grid system contributes to building a balanced relationship between the
proportion and structure in the two scripts. Combined with a geometric method of
construction, the common grid system provides a way to arrange the strokes according
to the proportion and structure of Latin letters and Chinese characters, for improving
contemporary multi-script typeface design tools in a respectful and systematic way.
Furthermore, the common grid principle is not only a tool for Chinese typeface
designers designing Latin letters, but also offers a rational systematic method that can
inform Western typeface designers anticipating the adaptation of their design into
compatible Chinese fonts. It helps to systematize Chinese character design and bring
rational order to traditional conventions, building compatibility of the structure and
proportion of Latin letters and Chinese characters, then providing an original
contribution to practical knowledge in typeface design, and could also generalizes
generalizable knowledge that could be applied for other writing systems, such as
Cyrillic, Hebrew, Greek, and minority languages such as Tibetan, Uyghur, Mongolia
rather than being limited to Latin letters and Chinese characters only, filled the practical
knowledge gaps for modern multiscript typeface design.
To sum up, this study outlines a process for a better understanding of the harmonisation
between the two different writing systems and how to apply their commonalities across
a single typeface design. It contributes to the development of modern multi-script
typeface design methods by promoting the use of common design principles, provides a
method that can help designers manage the complexity of different scripts, coordinates
the visual uniformity of individual characters, establishes the conditions for addressing
the different challenges to script harmonisation, and contributes to the study of
multilingual typeface design.
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7.5 Challenges and recommendations for further research
The common grid system was created from the structures of the Latin and Chinese
writing systems to help improve the harmonisation between them. It applies a
geometric method, tested through design practice to solve the problem of matching
Latin letters and Chinese characters. However, research revealed some limitations to
this method, which is not intended to be comprehensive. Some strokes of the Latin
letters and Chinese characters cannot be positioned exactly on the lines of the common
grid. Therefore, some strokes still need to follow traditional aesthetic rules in their
design. The common grid only can help to provide a relatively appropriate proportional
relationship for Latin letters and Chinese characters. The design process cannot
however depend solely on geometric theory; reader expectations and aesthetic
traditions still need to be considered.
In addition, the grid system cannot solve the problems resulting from different stroke
widths in Latin letters and Chinese characters, and it is still necessary for designers to
make some visual adjustments. This problem cannot be solved by geometric means. It
calls for the application of the principle of optical balance to produce an even ‘colour’
by variable increases in the stroke widths of some letters and characters.
The design of signage programmes for Chinese urban information systems will require
a legible font. However, it is equally important to understand how the typeface and the
typographic elements of signage can be used. In the current design of the Chinese urban
information system, the extensive character set presents a formidable challenge.
However, the widespread ignorance about the typographic traditions of these two
different writing systems is even more daunting. For example, the reading direction is
different. In the Chinese writing system, characters can be used in vertical setting or
horizontal setting, but vertical setting is not part of the cultural tradition of Latin
typography, and is only occasionally used for decorative effect. In addition, the two
systems require different approaches to leading. If all of the letters are capitals,
because there are no ascenders or descenders to invade the line spacing, the line
spacing will be easy to pair with Chinese texts. On the other hand, if capital letters are
mixed with lowercase letters, the presence of ascenders and descenders in Latin texts
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will require relatively less line spacing compared to Chinese. However, the line spacing
of Chinese writing system is relatively stable. Generally, for Chinese typesetting a
leading equivalent to at least half the character height is used, so that lines of text can be
clearly differentiated. Inappropriate leading can influence the readability. If the leading
is too large, this will break the reading flow from line to line; if the leading is too
small, this will result in the lines of text becoming less readily distinguishable from
each other, which will be unhelpful to the public in reading and understanding the
signage information.
In short, harmonising the Latin and Chinese writing systems is not impossible.
However, it is challenging, and there are still many areas that need to be considered. In
order to achieve an ideal harmony, the type design would need to provide an aesthetic
balance between the two scripts, but also to consider the quality of their native writing
and design traditions to respect local aesthetic perspectives. Designers should never
expect that what works in one script would be applicable and effective in another. It is
necessary to know their differences, be respectful of the legibility and of the inherent
structure and proportion of the scripts. Then, it is possible to achieve harmonisation
between different writing systems.
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Appendix A
Stage five: common grid
Design details for the application of the common grid system to design the Latin letters
and Chinese characters described in chapter 6.

In Chinese character design, the Chinese ‘永’, is an important character. According to a
concept named the ‘Eight Principles of Yong’ in Chinese calligraphy, the ‘永’ includes
all of the common strokes, such as drop, horizontal stroke, vertical stroke, hook, rising
stroke, down to left stroke, and down to right stroke. Because most of the Chinese
character set is composed with these strokes, designing the character ‘永’can help in
designing other Chinese characters.
According to my common grid, the angle of dot stroke is on the diagonal of the fourth
and fifth vertical strokes. The vertical stroke of ‘永’ is on the centreline, the hook stroke
of the character ‘永’ which goes from the fourth vertical line to the centreline. The first
horizontal stroke is above the vertical stroke, whose width is from the third vertical line
to the centreline. The second horizontal stroke is on the optical centreline, whose width
is from the first to the fourth vertical lines. The down stroke to the left is followed by
the second horizontal stroke, and the width is from the fourth to the first vertical lines.
Then, the down stroke to the right is attached to the vertical stroke, whose width is from
the x-height to the seventh vertical line. Then, the down to the left stroke is on the down
to the right stroke to maintain the same height as the first horizontal stroke.
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The Chinese character ‘永’

The capital letters ‘C’ and ‘O’ are related in the common grid because the ‘C’ can be
roughly sketched by slicing an ‘O.’ The placement of the vertical cut is critical since it
affects the aperture as well as the overall width of the letter. Therefore, I used the sixth
vertical line of this grid as the vertical cut of the letter ‘O’ to produce the letter ‘C.’
Compared with ‘O,’ ‘C’ has a wider aperture and an overall narrower width. The letter
‘C’ has a more open counterform to help to distinguish it from the letter ‘O,’ thereby
improving the legibility.
The grid ensures the same proportions in the lowercase ‘o’ as in the capital ‘O’, which
is the diminished version of the capital ‘O’. In this grid, the width of the lowercase ‘o’ is
from the third vertical line to the sixth. The letters ‘e’ and ‘c’ are related to the letter ‘o.’
In this grid, the ‘e’ has a similar curved stroke to the ‘o,’ and the crossbar is from the
third vertical line to the sixth, on the third horizontal line. But in order to improve their
legibility and enhance the difference between different letters, in this grid, the ‘e’ is
narrower than the ‘o’ .The ‘e’ has the same curved strokes as the letter ‘o,’ but the ‘c’
and ‘o’ are differentiated in their curved stroke endings. The bottom curved strokes of
the letter ‘c’ is slightly more open than that of the ‘o.’
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The capital letter ‘C’ and lowercase ‘o’

The lowercase ‘e’ and ‘c’

In my grid, the capital letter ‘E’ is a narrow letter. This corresponds to the proportions
of the classical Roman inscriptional letter, in which the width of the ‘E’ is nearly half its
height. In my common grid system, this letter is roughly the size of two stacked
rectangles. In this grid, the middle arm of the letter ‘E’ sits on the optical centre line and
stretches horizontally from the third vertical line to the fifth. The simple structure of an
uppercase ‘E’ needs minute optical corrections. The middle arm is always shorter than
the other two. The top arm is physically slightly shorter than the bottom arm.
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The Chinese character ‘⽇’ (rì) has a similar structure to the capital letter ‘E.’ They can
both be thought of as consisting of two rectangles. In designing the ‘⽇,’ the middle
horizontal stroke is the same as the middle crossbar of the letter ‘E’ on the optical
center line, and the distance from the first horizontal stroke to the second horizontal
stroke and the third horizontal stroke to the second horizontal stroke is the same. This
determines the position of the third horizontal stroke. Compared with the Chinese
character ‘国,’ the Chinese character ‘⽇’ is a narrower character. Therefore, in the grid,
the first vertical stroke of ‘⽇’ is on the second vertical gridline, and the sixth vertical
gridline sets the position of the second vertical stroke of ‘⽇.’

The letters ‘I’, ‘H’, ‘T’, ‘L’, and ‘F’ are all rectangular letters closely related to the letter
‘E’. In this common grid, the letter ‘I’ is the easiest form to design, it is simply a vertical
stem along the centre line.
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The letter ‘H’ is also a simple letter to construct, since it is merely two vertical stems
connected by a horizontal crossbar. The crossbar of the ‘H’ is aligned with the centre
arm of the ‘E’, which is on the optical centre line of the grid. The total width of ‘H’ is
greater than that of ‘E’, from the third vertical line to the sixth of the grid.
For the design of letter ‘T’, the long horizontal arm can create the illusion of a wider
form. Therefore, in my typeface design, the ‘T’ needs to be drawn more narrowly,
slightly more condensed than the ‘H’. For both the letter ‘F’ and ‘L’, since the central
arm of ‘F’ and the leg of the ‘L’, partially fills the open gap, a long ‘L’ allows the arm to
be tucked under adjacent branched characters, such as Lt, Ly, LV. A long-armed ‘F’
has similar problems. Therefore, in this grid the letter ‘F’ and ‘L’ can be derived from
the letter ‘E’. But for the design of letter ‘F’, in my design I slightly lower the central
arm of the letter ‘F’ to fill the open space at the base of the letter. The length of the
central arm of the letter ‘F’ is the same as in the letter ‘E’, but the arm of the letter ‘L’
needs to be shorter than in the ‘E’ in order to solve the spacing problem.

Another Chinese character which has a similar structure to Latin letter ‘E’ is ‘王’
(wáng), which can be viewed as composed of two back-to-back letter ‘E’. But the
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Chinese character ‘ 王 ’ is wider than simply combining two ‘E’, since the long
horizontal strokes create a wider form. Thus, in order to achieve an optical balance,
compared with the character ‘国’, the character ‘王’ needs to be smaller. The Chinese
character ‘王’ is a symmetry structure character. Thus, in this grid, I divide this
character into two parts. I designed the left part of the character ‘王’ by reversing the
capital ‘E’ and reducing its width. The bottom arm is longer than the capital letter ‘E’
which is from the centreline to the final seventh line. Since the structure is symmetrical,
the right part of the character ‘王’ can be designed by reversing the left part, to
complete the design of the Chinese character ‘王’.

The ‘G’ and ‘C’ have obvious similarities in their basic form. Compared with letter ‘C’,
‘G’ has a narrow aperture but an overall width greater than ‘C’. When designing the ‘G’
in the common grid, drawing the stem and crossbar below the optical centre can help
improve the legibility of the letter ‘G’, because a wider aperture can prevent confusion
with the ‘O’.
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Capital letter ‘D’ is a combination of letter ‘E’ and a modified letter ‘O’. The stem of
letter ‘D’ can be copied exactly from letter ‘E’. However, the curves of ‘D’ and ‘O’ are
not exactly identical. In order to distinguish the letter ‘D’ from the letter ‘E’, ‘D’ needs
to be thinner to the letter ‘O’. Thus, capital letter ‘D’ is slightly narrower than capital
letter ‘O’.

For the design of capital ‘B’, the stem of the ‘B’ and the ‘E’ is identical, while the bowls
of the ‘B’ meet and overlap in a central stroke, creating the horizontal stroke which sits
on the optical centre of the grid. Compared with the letter ‘E’, the letter ‘B’ has
approximately the same width. The letter also ‘B’ is a narrow letter, with roughly
semi-circular bowl and counters, so the bottom bowl must be larger than the upper bowl
for optical balance.
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The design method for letters ‘P’ and ‘R’ is closely related to the letter ‘B’. However,
there are subtle differences in the structure of these three. The stem of the ‘P’ and the
‘B’ is identical, but the bowl of ‘P’ need larger than the upper bowl of ‘B’. The bottom
of the bowl on letter ‘P’ which sits below the optical centre; this is because an enlarged
bowl helps fill the open space at the bottom of the letter and makes the letter look more
robust overall.
The bowl of the ‘R’ is also larger than the upper bowl of letter ‘B’. However, the bowl
of the letter ‘R’ is smaller than the bowl of letter ‘P’, because a tail fills the lower half,
which means the bowl of the letter ‘R’ requires less expansion. The tail on the letter ‘R’
is an upright stroke which starts from the centre line. It can influence the legibility of
the letter. So, in this grid, the tail of the letter ‘R’ extends to the sixth vertical gridline,
which is the outer edge of the upper bowl. A long tail creates spacing problems,
especially when the ‘R’ is followed by a letter with a vertical stem such as ‘Rh’, ‘Ri’,
‘RL’, ‘RE’, ‘RM’, ‘RN’ and ‘RU’.
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The letter ‘J’ is a vertical stroke extended into a left-facing curve. In the grid, the
vertical stroke of the letter ‘J’ is aligned to the fifth vertical gridline. The tail curves
slightly below the baseline, matching the overshoot of the ‘O’. The curve of the tail is
similar to the ‘O.’ Because when the tail is too long, it can cause problems of line and
character spacing, the tail of the ‘J’ ends with a right-angle terminal cut off by the third
vertical line of the grid.

In this grid, the join of the diagonals of the ‘V’ and ‘A’, are both positioned on the
centre line. The width of the letter ‘V’ is the width from the second vertical gridline to
the sixth. The structure of letter ‘U’ is closely related to the ‘V’. The letters ‘U’ is
narrow than the letter ‘V’. The letters ‘V’ and ‘A’ are essentially the same form
inverted. The crossbar of the ‘A’ sits on the third horizontal line. The width of letter ‘A’
is roughly the same as letter ‘O’. The bowl of the ‘U’ is the same as the bowl of the
letter ‘O’, and it matches the overshoot of the letter ‘O’.

The ‘K’, ‘X’, and ‘Y’ are related structures: each letter has two or more diagonals that
meet at a central vertex. The design of the letter ‘X’ is more difficult. As a
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double-storied letter, the ‘X’ cannot be drawn with an equal upper and lower half. True
mathematical equality results in an unbalanced, top-heavy form and it is therefore
necessary to correct this undesirable visual effect. In this grid, the intersection of the
legs occurs on the optical centre line. The approximate width of the ‘X’ is from the
second vertical gridline to the sixth. When two contrasting diagonal lines cross, one of
the two strokes need to shift upward, to achieve the optical illusion of the visual
balance.
In my design, the letter ‘K’ has a double junction. The double junction is easier to
letter-space because the open area to the right of the letter is reduced. The stem of the
letter ‘K’ is on the third vertical gridline and the arm meets the stem on the third
horizontal gridline. The leg is then positioned as a diagonal from the intersection of the
centre line and optical centre line to the intersection of the sixth vertical line and fourth
horizontal line. The width of the ‘K’ is from the third to the sixth vertical gridline.
In my design, the ‘Y’ is a short ‘V’ on a vertical stem. The arms of the ‘V’ flow directly
into the central stem and the width of the letter ‘Y’ is from the second vertical gridline
to the sixth vertical. In designing the ‘Y’, the stem cannot be too long or too short. If the
vertex is too low, the ‘Y’ will be top-heavy, but if the vertex is too high, the space
between the arms will be too small. Thus, I didn’t place the conjunction of the stem and
arms on the optical centreline but below the optical centreline yet on the vertical
centreline.

The capital letter ‘W’ is actually a double condensed ‘V’ ligature. In this grid, a ‘W’
made with two normal-width ‘V’ forms would be too wide and accordingly is designed
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with two condensed ‘V’ forms. ‘W’ is one of the widest capitals, it is a little bit wider
than the outside boundary of the common grid. The vertex of the letter ‘W’ is on the
centreline, but the two ‘V’ shapes are not the same. In order to improve the character
spacing surrounding the ‘W’ and reduce the width of the letter, the outer strokes of ‘W’
are drawn more upright than the inner strokes.

The design of the letter ‘M’ is constructed from a condensed ‘V’ and two supporting
legs. The letter ‘M’ with wide letterform, the vertical stems sit on the outside boundary
of the common grid. The diagonal strokes are tapered to reduce excess stroke volume at
the joins. The centre of the ‘V’ part of ‘M’ is on the centre line while the vertex is set on
the third horizontal line to open up the complex area at the bottom of the letter.
The letter ‘N’ consists of two vertical stems connected by a wide diagonal. In this grid,
the two stems sit on the third and sixth gridline, and the diagonal crosses the
intersection of the centreline and the optical centre line.
The ‘Z’ has two horizontal strokes which sit on the first and fourth horizontal gridline.
But the upper horizontal stroke is shorter than the bottom one, which from the third
vertical gridline to sixth vertical gridline. The diagonal also crosses the intersection of
the centre line and optical centre line.
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In the Chinese writing system, the character ‘随’(suí), as a left-middle-right structure
character, can help in designing other Chinese characters that have the same structure.
In this grid, the radical ‘阝’ is on the first vertical line of this grid, and its width is the
same as the width from the first vertical line to third line of the grid. The angle of the
radical ‘阝’ is on the third horizontal line of this grid. The radical ‘辶’ is then on the
fourth vertical line, and the dot of this radical is on the intersection of the fourth vertical
line and the second horizontal line. The horizontal stroke of the radical ‘辶’ is on the
optical centre line, and the complete radical must be shorter than the radical ‘阝’. If it is
not, then the optical centre of the character ‘随’ will be too low, and this can affect its
legibility. In the ‘有’ part, the downstroke to the left is from the fifth vertical line to the
optical centre line, the vertical stroke is on the centre line and the angle stroke is on the
sixth vertical line of the grid. The second horizontal line of ‘有’ is on the second
vertical line of this grid, and its third vertical line is on the optical centre line. The
distances from the first horizontal stroke of ‘有’ to its second horizontal stroke and
from the second horizontal stroke to the third horizontal stroke are the same. The fourth
horizontal stroke is on the third horizontal line of the grid. Since the Chinese character
‘随’ has a more complex structure than Latin letters, its strokes need to be thinner.
Chinese characters have many different strokes, and a single stroke may include an
angle and a circle, so different strokes have different widths. As the character ‘随’ has a
left-middle-right structure, the strokes of the middle part need to be thinner than those
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of the left and right parts, and the inner strokes need to be thinner than those on the
outside.

The Chinese character ‘风’(fēng) is a half-round structure character, occupying most of
the area of the grid . In this grid, the width of the radical ‘风’ is from the first vertical
line to the seventh, the down–left stroke is on the third vertical line and the intersection
of the two inner strokes (down stroke to the left and down stroke to the right) is on the
intersection of the centre line and the optical centre line. The horizontal and angle
stroke is on the sixth vertical line. Because ‘风’ has a simpler structure than ‘随’, the
stroke widths of ‘风’ are wider than those of ‘随’.
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The Chinese character ‘今’ (jīn) is a character with a special appearance in the Chinese
writing system; instead of a rigid rectangular appearance, the character ‘今’ has a
diamond shape. Therefore, for the design of Chinese characters ‘今’, it is important to
maintain the rational proportion relationship between different radicals, balancing the
multiple spatial variations within the characters. In the common grid system, the centre
of the radical ‘⼈’ is on the centre line of the grid, and the width of the radical ‘⼈’ is the
distance from this grid’s first vertical line to its seventh. The dot stroke is at the
intersection of the centre line and the optical centre line. The horizontal stroke is
beneath the dot, and above the third horizontal line. Its width is the distance from the
third vertical line to the sixth. The shoulder stroke is a diagonal from the horizontal
stroke to the intersection of the centre line and the baseline. In this grid, if put the
horizontal stroke on the third vertical line of this grid, causing the structure of this
character too loose. The dot and horizontal strokes are consistent with the centre of the
Chinese characters ‘今’. Thus, it is better to arrange these two strokes near the optical
centreline.

The Chinese character ‘丁’ (dīng) has a simple structure, but this is related to the
lowercase ‘l’. The design of the Chinese character ‘丁’is based on the symmetrical ‘l’
and adds the horizontal stroke. In order to keep the optical balance of the ‘丁’, the hook
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stroke of this character needs to be wider than the tail of the lowercase ‘l’. The width of
the hook stroke is from the grid’s centreline to the third vertical line. The width of the
horizontal stroke is from the grid’s first vertical line to the seventh, and the centre of the
Chinese character ‘丁’ is on the grid’s centre line. The horizontal stroke is beneath the
cap line because the simple structure of the ‘丁’ will be influenced by optical conditions;
if the horizontal is put on the cap line, then the Chinese character ‘丁’ will seem larger
than the complex characters.

The ‘d’, ‘b’, ‘p’ and ‘q’ share the same basic anatomy: they each have a bowl and a
vertical stem. However, they cannot be constructed in this grid by simply overlapping
an ‘o’ with an ‘I’, and the letters are not simply rotated and mirrored versions of one
another, because they have different curves of the bowl. In this grid, they have roughly
same width from second vertical gridline to fifth vertical gridline. For these letters,
these round forms are not perfect circles; the circular counters are shifted to erode the
vertical stems, and the bowl strokes are thinned substantially at the joins.
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For the lowercase ‘a’ in my design, I did not use the single-storey form. Therefore, in
this grid, the stem of the lowercase ‘a’ is on the sixth vertical line, and the width of the
bowl is the distance from the fourth vertical line to the sixth vertical line. To make the
‘a’ appear more stable, the bottom part is wider than the top.

In the design of the letters ‘i’ and ‘j,’ the stem of the ‘i’ is simply a vertical stem located
on the center line, while the ‘j’ is an ‘i’ with a descending hook. These dots are centred
over the base stems, near the capline. The hook can be drawn as an arc from the third
vertical line to the centre line, however, the arc needs to be narrowed in order to avoid
spacing problems. The sizes of the dots on the ‘i’ and the ‘j’ need to be scaled to match
the optical weight of the base stem. Thus, the circular dots needed to have diameters
that were slightly wider than the vertical stem width.
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The letters ‘f’ and ‘t’ are related. They both have crossbars that intersect their vertical
stem. The vertical strokes of the stem of these two different characters can be used
interchangeably, both of them have a narrow hook. The wider hook of letter ‘f’ will
cause spacing problems, especially with vertical stroke letters such as ‘fl’, ‘fk’. For the
design of the letter ‘t’, if the hook is too wide it will cause it to be misread as the letter
‘c.’ Thus, in this grid, the stem of ‘f’ and ‘t’ is on the fourth vertical line, the crossbar is
on the second horizontal line and the right side of the crossbar runs from the fourth
vertical line to the centre line and is longer than the left side. The hook is narrow, but it
needs to be wider than the crossbar to make the letter look stable.

The ‘n’, ‘m’, ‘h’ and ‘u’ are a related set of branched forms. The lowercase ‘n’ is
merely two verticals connected by an arch. In this grid, these two verticals are on the
third and fifth vertical lines. In my design, the counter of the ‘n’ needs to be slightly
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narrower than the counter of the ‘o’; if both counters were of equal width, the ‘n’ would
be too light because it has a too open base.
Once the ‘n’ has been designed, the ‘h’ is simple: it is merely the ‘n’ with an ascender.
The ‘m’ is also derived from the ‘n’, with the original being condensed, doubled and
joined. The width of the ‘m’ is from the second to the seventh vertical lines of the grid.
The ‘u’ is the last form created from the ‘n’. To design the ‘u’, the ‘n’ is turned upside
down, but the bowl is then redrawn lower at the left.
The lowercase ‘r’ is a branched letter. It is related to the ‘n’, but the arch of the ‘r’
differs from that of the ‘n’: it has a lower vertex and thus a larger notch. The width of
the ‘r’ is from the third vertical line to the centre line. The ‘r’ is a letter of uneven colour
because the open space beneath the branch leaves a lighter region. So, in my design
drawing the ‘r’ at a narrow width can help to increase its density, and a sizeable
terminal also helps to partially fill the gap.
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The lowercase ‘v’ and ‘w’ are simply shorter versions of their uppercase counterparts.
Like the ‘v’ and ‘w’, the ‘x’, ‘z’ and ‘k’ follow the structure of their capital counterparts.
But the ‘y’ has a different descender structure. The upper half of the ‘y’ is a condensed
‘v’: the centre line cuts across the middle of the ‘v’, and its right arm flows into a curved
tail cut by the third vertical grid line.
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Appendix B
Stage one: interview
The interview transcripts and content analysis described in chapter 4.
Typeface designer A is an interdisciplinary designer and researcher, working at
Foundertype for 6 years, and he is the initiator of Shanghai Type and TypeTour projects.
He also co-translator of The Art of Calligraphy and Never Use Futura.
Typeface Designer B is an independent graphic and typeface designer, specialising in
brand typography and logotype. He has designed custom typefaces and worked on
various logotype projects from consumer brands to global organisations. His work has
been recognised by Morisawa Type Design Competition and Tokyo TDC.
Architect was involved in the West Rail signage design project and contributed to the
wayfinding system design in Hong Kong. The West Rail Signage design project also
influenced the development of the Rail Signage design in Shanghai and Beijing.
Director of Transport Ministry is the director working for the local government of
Shandong province, responsible for the construction and update of the local transit
system.

Typeface Designers
03/06/2021
Question 1:
Zhang: How did you start to be interested in creating typeface designs?
Typeface designer A:
I start to learn calligraphy when I was a child. And my grandfather, he was a
calligrapher, so he influenced me a lot. I learn calligraphy from him and practice every
day. When I grow up, graduated from School of Design and Arts, I find a job in Fonder
type. When I explore various possibility of typeface design, I feel I lived in a rich and
full life.
Typeface designer B:
Actually, I think, strictly speaking, I’m not a typeface designer, I’m a graphic designer.
My work usually involves brand design, more and more companies they prefer to add
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Latin letters on their logo name, to show their international images. And you can find
that, in recent years, more and more companies, they prefer design their logo use
“typeface”, rather than an image, and along with their logo, the standard typeface as
well as be request. So customed typeface becoming more popular and required
designers to learn more about calligraphy, Latin typeface design, Chinese typeface
design. Chinese culture is so vast and profound that I often find inspiration in classic
calligraphic works
Question 2:
Zhang: Have you worked on any projects involving the design of Latin type?
Typeface designer A:
Yes. If you designed a kind of typeface, there must be include the glyph of Latin letters.
Usually, when we finished the design of Latin alphabets, we usually ask some advice
for foreigners’ specialist, to make some adjustments, make sure it can provide better
legibility.

Typeface designer B:
I think I designed Latin type every day. Because almost each logo, need designed the
Latin alphabet. I usually need to think how to make it compatible with Chinese typeface,
and the design can reflect the personality of specific brand.
Question 3:
Zhang: Have you worked on any projects involving informational signage?
Typeface designer A:
I’m not. But I think in Foundertype company, one example is FZ junhei, published by
FounderType in 2014. This typeface was originally designed for the wayfinding system
of The National Grand Theatre, FZ junhei is the first signage typeface designed by a
team of Chinese typeface designers, rather than through cooperation with other
companies or international teams. If the typeface designed for informational systems, it
must need through many tests, ensure the high level of readability and legibility. I
remember since 2009, China’s Ministry of Transport has introduced the typeface
FHWA (Highway Gothic). But this typeface has never been tested on the Chinese
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highway system. The Ministry of Transport attempted to commission a new font based
on FHWA, in cooperation with FounderType, to improve its information system, but
this new font involves copyright issues and the price is currently under negotiation.
Typeface designer B:
I helped some companies to design their standard typeface, applied on the way-finding
system in their company building. It usually with fixed name so I don’t need to design a
whole Chinese character set, the Latin letters usually need to design the whole alphabet,
both of them need to design in line with their brand culture, and need to be clear to read.
Question 4:
Zhang: Do you think are there any problems with the use of Latin and Chinese fonts
in China's urban information systems?
Typeface designer A:
In the China urban information system, there is no office standard for signage typeface
design. Sometime Helvetica and Arial are mixed in some cities. Of course, I saw the use
of serifs of Latin letters in some area. Serifs must be not a good choice for distance
reading. This is not only a problem of road signs design, but a common design problem
in China. Because designer’s ignorance about the knowledge of Western typeface.
Most of Chinese people read Chinese character. So, less people care about the Latin
letters in urban information system. I think it must be required first, and then required
better. So, our society has not developed to this level, causing such problems of Latin
letters.
Typeface designer B:
I think the relevant production or design personnel do not have the awareness, such as
how to use the typeface, and it should be better if they receive professional training. Not
all signage is designed by professional typeface designers, some is designed by the
signage factory, the worker picks up the typeface according to the transport standard,
but the standard didn’t require which typeface is the official typeface. In our country, it
seems fewer younger designers will to study in-depth the structure and proportion on
the structural of Chinese character or Latin letter. So, designers always use Chinese
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typeface design methods to design Latin letters, or designers use inappropriate fonts to
design signage causing the low legibility of Latin letters.
Typeface designer A:
Yes, I agree with that. Young designers don’t want to spend too much time to study the
typeface design. In the Chinese writing system, the large character set containing
simplified and traditional characters has about 20,000 characters, which means you
have to design about 20,000 Chinese characters: write structure out, scan structure into
the computer, and then use the software to repeat adjust the shape. The whole process is
very painstaking and cumbersome. The time to design a set of Chinese fonts varies
from two to four years. The return rate of designing Chinese fonts is low. As a result,
the hard work of type designers cannot get the corresponding rewards. Over time, few
people are willing to suffer from this hard work. From an educational point of view,
Chinese typeface design is not yet systematic: there is no good educational structure
enough, or universal standard, and there is a lack of combing related knowledge. A
person who is interested in Chinese font design often feels frustrated when searching
for information. I know many Chinese designers do not read structure and proportion
books. People who don’t learn to study the structure and proportion can’t be good type
designers. They can only choose typeface based on their own visual aesthetic
preferences, but they do not know that the best typeface design need to allow readers to
read more easily rather than the innovation of the appearance.
Question 5:
Zhang: Do you think it is necessary to design custom fonts of Latin letters and
Chinese characters specially for urban information systems?
Typeface designer A:
If from the perspective of a typeface designers, it is necessary. In this time of
information overload, our eye with more pressure to find and read important
information, leaving aside practicality value, it required more aesthetic value,
comfortable and harmonious content will make people want to look and read more,
then help to reduce eyes’ fatigue. If in the last century we solved the problem of
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practicality, to facilitate the user; then in this century we need to solve the problem of
aesthetics, to improve the aesthetic and visual comfort of all people.
However, most people they only read Chinese characters, which explains why over the
past couple of decades, the government tend to adopt existing Latin typefaces instead of
designing customized Latin glyphs for Chinese typeface. I think for official font, the
demand for design has to come from commercial interests instead of government
enforcement. So it can push more designers to study the design of signage font in urban
information system.
Typeface designer B:
The force is the globalization, I believe. In our country, customized typeface for urban
information system is rare, even though custom type design is gaining ground for
branding. The design of dual Latin-Chinese typefaces is an emerging field, and the
harmonisation between the Latin and Chinese writing systems is currently an issue of
concern. If our government wish to include custom typeface design for the urban
information system, the project design fee must take into account. And, of course, any
custom typeface for urban information system must be designed for high legibility and
stylistic longevity, it need professional typeface designer spend time to study and made
researches.
Typeface designer A:
Yes, except the low rate of return, I think it still a problem about the “awareness”. The
government would need a long time to consider investing in the necessary manpower,
materials and financial resources. This is why this problem remains unsolved. But this
is new trend, for Chinese typeface designers, the discourse about multi-script signage
font design is still in its infancy, but forming an awareness to official typeface will help
to deepen our understanding to our local culture, and to guide design practice
eventually.
Question 6:
Zhang: What method would you use to design compatible letters while preserving
the unique properties of Latin letters or Chinese characters?
Typeface designer B:
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For my own part, I usually start a new typeface with some clear idea of its final
appearance, even though it may be nothing more than the shape or position of the dot of
the lowercase letter ‘i’. From such a beginning I move forward step by step, working
back and forth from letter to letter, incorporating new ideas as new subtleties emerge,
and they may suggest themselves as the form develops, until finally the whole character
set looks harmonious, each letter related to the others.
Typeface designer A:
If you are designing a multi-script type family from scratch, you can plan from the start
for a solution that works for all the different scripts, a set of design parameters which
when applied do not infringe on the readability of either of the scripts.
Designers need to know, that there are visual interactions between the elements of a
character shape that affect the way it is perceived, and they need to know what the
nature of these interactions are and that they are governed by certain rules. But they
cannot make these rules, only by making shapes that take the interaction effect into
account. Thus, to design consistency multi-script typeface, I usually draw letter shapes
and changes them until they look correct, optical properties of weight, shape, and
alignment are modified and refined in relation to one another.

Question 7:
Zhang: Can a dual script be designed by Chinese designers or is it necessary to
cooperate with western companies or designers?
Typeface designer A:
I think we need to have greater collaboration with other countries to get continuous
inspiration and support. For cress-cultural typeface design, western designers will have
their own perspectives that Chinse typeface designers need to take into consideration.
Communication is crucial. We can also learn from their comprehensive experience in
project management, design process, workflow, teamwork and many other aspects,
instead of doing this behind closed doors. Whether or not the designer is from a
particular culture is not the main factor for doing the job well, but familiarity with the
script and its character does matter.
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Typeface designer B:
Apart from that, western markets also present opportunities. Multi-national businesses
will need to purchase multilingual fonts covering Chinese glyphs. Some matured type
designers already designed some super type families and have been constantly
expanding them with different styles, weights and language support, but Chinese
writing systems is still absent. Once they have it, those families would become far more
powerful than whatever our local type foundries can come up with, because they
already have a strong multiscript foundation to ensure seamless pairing of new fonts,
making the family products much more competitive.
Typeface designer A:
For multi-script typeface design, the designers might be unfamiliar with the language,
but they must have a key understanding of its letter forms or characters. Perhaps we can
distinguish between “should one do it” and “can one do it well” in our discussion about
native and non-native designers For a non-native designer, “should one do it” is a postcolonial ethical judgment, and implies a base line level of respect; “can one do it well”
comes afterwards, and speaks to the design, cultural and linguistic innovations
associated with said designer. A native speaker does not necessarily know how to
design typefaces for his/her own language, while a non-native speaker has no reason to
be prohibited from doing so; in fact, he/she could even do a better job. So, to me,
designing a “unfamiliar ” type is what I called to close in on something, it is
immersion, deepening, and it would be perfectly fine to say something like “this is the
way things turned out because I had to find my own way to do this”.
Question 8:
Zhang : Do you think it is possible to apply quantifiable and systematic guidelines to
the design of Chinese fonts?
Typeface designer A:
Perhaps the concept of rationalizing and systematizing does not solely belong to
Western civilizations. Logical thinking is what differentiates human beings from
animals. Every language will have their own rules and logical systems, which we
execute again during the design process. So, I believe there are lots of opportunities for
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innovation apply quantifiable and systematic guidelines to the design of Chinese
typeface design. This method can help Chinese typeface design jump out of the box of
traditional method and move forward autonomously. I think such innovation is already
taking place, it just takes more time for such change in Chinese to become know and
visible. For example, the smart components function in Glyphs opens new doors for
Chinese typeface designers, and Multiple Master and interpolation, what other
technical revolutions will we see? How will these new ideas and methods be received
by Chinese users? There are way too many attributes of change in every single stroke,
creating steeper learning curve for users while imposing more detailed requirement to
the developers. All these are worth to further explore in the future, and I think your
research is a starting point from which innovation can take off. But, different than
traditional arts, design has become a profession. Many designers and developers
believe that if we perform extensive analysis on Chinese character forms to develop
software that can assess and compose characters based on the proportions of radicals
and their stroke lengths, we can save a lot of time on the fundamental work of
producing so many characters.
Typeface designer B:
Yes, I think so. But for Chinese typeface design, empirical standards might be hard to
rationalize but they are finite thing can always be expressed in a rational language.
However, would the result of a quantitative study end up being restrictive? Saving time
is also a delusive concept. Who knows what new ideas could have arisen from those
time to be saved? So, I think this goes beyond simply saving time. This is an uncharted
territory. People should venture into it exactly because of the lack of a defined
systematic approach. The process of rationalization will have both limitations as well
as opportunities for innovation but will ultimately result in help to improvements in
production efficiency.

214

Architect
09/06/2021
Question 1: When you were working on the West Rail project, how were the fonts
selected? Were they existing font designs or custom-made for the project?
Architect: These Fonts were custom made for the West Rail Project based on the KCRC
Corporate (Kowloon-Canton Railway Corporation) identity.
Question 2: What qualities do you think are most important in the selection of
fonts for dual Chinese/English wayfinding signs?
Architect: The challenge was not only Chinese and English, it was the Chinese Fonts in
simplified and traditional Chinese as it needed to be understood by Mainland Chinese
as well as local Hong Kong Chinese. The contrast of colours is also important in
signage design. The scale of the fonts, the proportion, the dimensions, colours, etc.
need to be in. Harmony for both Chinese and English fonts. During design stage, we
made prototyped first in paper, one to one scale and tested these with the public to see if
they were clearly understood. Then the prototypes were made. We had 2300 signs in
West Rail and every type of signage, whether identification, direction, advertising or
information signage were made one to one scale and put institute for review. The west
Rail signage also incorporated Braille maps and signage for visually and hearing
impaired too.
Question 3: Do you think it is important that the fonts used for the two languages
should be harmonious and consistent with each other, and if so, why?
Architect: Yes, the English and Chinese need to be harmonious, in your opinion, do you
find them harmonious? I can say that based on the Corporate Identity that was designed,
this model was also used in China. KCRC Corporate design was used also in MTRC as
the two Corporations combined. MTRC (Mass Transit Railway Corporation) /KCRC
(Kowloon–Canton Railway Corporation) was also the selected consultant to the
Mainland Chinese metro lines as the design and the signage graphic were easily
understood. So if you go to Shanghai or in BJ, or Shenzhen, you can see that the design
is very similar for these standard Fonts and graphics were used.
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Zhang: I try to improve the harmonisation between them. Yes, I know that Beijing
Line 4 was built by the Hong Kong MTR Corporation and they seem to have used a
similar font and graphics to that of West Rail, is there a copyright issue involved? Or
are they just designing their fonts based on the standard fonts of West Rail?
Architect: MTRC was appointed as the consultant so there were no copy right issues.
MTRC owned the design rights and could use the same.
Question 4: How would you define the qualities necessary to ensure compatibility in
Chinese and Latin fonts for wayfinding?
Architect: The size, the setting out, the distance between letters, the hight and the width
and the thickness of the fonts all are in harmony between the Chinese and English. But
most important is the opinion of that of the public. If the design was not harmonious it
would not have been used in KCRC, MTRC and in China.
Zhang: For the harmonised quality of standard fonts, how to accept the opinion of
the public? So, when doing the test, it is invited the citizens to finish the test or just
the design team to judge how it works?
Architect: First the design was printed in one to one scale on paper and installed in a
station. Then management reviewed and commented and then public was invited to
review and comment. This was done before the first prototypes in actual materials and
Colour were done.
Question 5: Why is a consistent typeface and visual style important for wayfinding
signage?
Architect: The standardisation of typeface and style are important internationally.
Visual harmony preserves clarity form. So even if you do not know English or Chinese,
you can understand how to find your way around the stations, for directional, and for
other types of signs. You can see that the West Rail Signage has become standardised
and used in other metro lines in China.
Question6: Do you think the harmonisation, is this simply a matter of aesthetics, or
does it affect the credibility of the signage system?
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Architect: The public are the best judge of the design, if they find the aesthetic
meaningful and they serve their design purpose then the designer is happy that the
objective is achieved.
Zhang: I think the public aesthetic is a very complex concept, different people with
different opinions, and if some people without any design experience, they maybe
don’t know what kind of fonts are more suitable for the wayfinding system. So how
do we judge standard typefaces based on public opinion? Or how can public
aesthetics influence the design of wayfinding systems?
Architect: The design was done by the design team and reviewed and refined internally
first. Then it was tested by public, could they find their way and a survey was done. The
response was positive. So, the design was put to the test of public. Can they understand
the signs? Which they did. In addition, for the visually impaired and deaf passengers or
people on wheelchairs these societies were invited to test the signage system and again
we received their comments and the final design is what you see.
So I ask you: can you find your way around the stations? If yes, then the objective of
design is achieved. Colour contrast of white on blue or yellow on blue was tested. There
are international standards of signage that we also adhered to. There are many British
standards which are first this purpose.
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Interview for Director of Transport Ministry 04/06/2021

Zhang: Do we have an official signage font?
Director: We have official font. In our country, we have the road traffic signs and
marking standards, you can download from the website. It describes what kind of
typeface we need to use on the signage.
Zhang: I saw the standards, it only said “Hei” (sans-serif), but didn’t required what
kind of Hei, there are lots of Hei, for example, FZHei, HuawenHei, HYHei. So,
which one is our official font?
Director: Yes, Hei, is the official font. But what kind of Hei, there is no specific
requirement for the road signage font.
Zhang: Are there any plans to invite designers or company to design an official
signage font?
Director: No, I think we have no any plan to cooperate with designers to design a
signage font.
But if one day, as you said, the standard required the specific typeface, and we can’t
find the typeface in font library, then maybe we need to consider about find a designer
to design the typeface. But, there are so many kind of typeface in our computers, so as
long as we can find a font that meets the regulations, why we need to find a designer to
design the typeface?
Zhang: What kind of qualities are required for a signage font?
Director: Well, signage fonts must be need to clear and easy to read, with wide
character width and a simple shape. The font should be uniform with other symbol
forms. For example, arrows, numbers. The overall design should not have any visual
distractions then help to avoid causing any safety problems. And we need a typeface
helps people identify the official signal. And it should be consistent with the overall
environment and layout. The font needs to be easy to produce, so generally, we don’t
use stylish typeface, like the shop signs, so these kinds of typefaces are not looks like a
transport typeface, we need the typeface with high legibility, even when we read it with
long distance.
218

Zhang: Do you think it is necessary to design harmonised font of Latin letters and
Chinese characters on road signage? And why is it important?
Director: Our Ministry of Foreign Affairs has published an important document in the
recent five years, it requiring English have to be used on the signage. Before it
published, we don’t have the strong requirement for the Latin letters on the road signs.
This standard was stipulated by China’s transport government in the 1980s, at that time,
there was no need for Latin script to coexist with Chinese script on signs. So, you can
see, in some areas the signs with Latin letters but in some areas are not. I think this is
also a sign of our economic development and a development strategy to establish an
international power. It has a very important impact on tourism and the development of
the economy.
Zhang: So, do we need to change all the road signs with Latin letters?
Director: Well, despite we have this requirement, but we will not be able to complete
the change at one time. It needs to be implemented step by step. If we change all the
signage in our city, it must be affecting the normal order of our daily life, it is
unrealistic. Our country is geographically vast, so changing all the signage would
require a large amount of money, we need to apply a large amount financial support.
The government would need a long time to consider investing in the necessary
manpower, materials and financial resources. It needs a very long time. We will
priorities the work of replacement of some old signage, add the Latin letters on the new
signs. So, we will be completed it step by step.
Zhang: When you are working on the inspection of the road signage, what are the
problems that require changes?
Director: We do a lot of work every day to check and update road signs. we have a
special regulation department, all kind of road signs are under the supervision of this
department, including irregular patrol, random inspection, If we find unauthorised road
signage in some cities, we have asked to have it changed. And when we designed a new
road, we need to build the new signage to replace the old one. Or when the road
changed to a new name, so we need to design a new signage.
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And sometime, the Road signs too old that the typeface are not clearly, so we need to
change it. Even some time, the signs used the wrong typeface, such big problem, the
whole government need to take responsible for it. We also handling of publics’
complaints. If we received a call or letter to complains the signs, we have to address
their problems immediately.
Zhang: Could I asked what kind of complaint you have received?
Director: Yes, sometimes, they complain about the information not clear, like the
signage too old so the typeface not clear, sometimes they complain about the unclear
instructional information on the signs. So, they don’t know how long they can arrive
their destinations. And sometimes they will ask us are there any possible to improve the
legibility for the old drivers. Yes, I think this is a problem, because the China's ageing is
already serious, so we need to use a kind of typeface with very high legibility.
Zhang: Who is authorized to design road signage? Are there any specific companies
or designers?
Director: Well, I heard about some cities, such as Shanghai, Beijing, some designers
designed the street signs used to the commercial streets. But In most cases, the signs
usually produced by the sign factory. If we want to start a project, we will organize a
campaign for different company, all companies come together, and we can compare
their prices and factory qualifications, the winner will gain the rights to carry out the
project. So, the fabricator should provide an accurate picture as to how the signs will be
produced with that fabricator’s equipment, we need to review their accurate picture and
allowed them to produce. Such as the font use, the detail of the signage design. After
revised many times, the submittals achieve the approval status, then they can product it
and finished the installation.
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Why is there not an official typeface in China’s urban information system?

Why do we need a harmonised typeface in the urban information system?
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What kind of problems do we need to solve?

What kind of methods can we use?
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Appendix C
Stage two: equal legibility test
In this test, I have 11 groups of test materials. There are 20 participants divided into two
different groups: English speakers (EN) and Chinese speakers (CN). The results of the
tests are shown in Chapter 4.
The online tests used a rented server for which the license has now expired. The test
materials are therefore shown here as follows.
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Appendix D
Stage three: modelling analysis of stroke consistency
Python code for a stroke similarity model defining the basis of the model and a routine
used to assess the model described in chapter 5.

Python code
import os, sys, getopt

from StrokeClassify import stroke_predict
from StrokeClassify import render_result as classify_render
from StrokeSimilarity import render_result as similarity_render

from StrokeSimilarity import stroke_similarity

MODEL_PATH = '../result/strokeClassify/stroke_classify_model.h5'
SIMILARITY_MATERIALS_ROOT_PATH = '../materials/strokeSimilarity'
CLASSIFY_CHART_SAVE_PATH = '../result/strokeClassify/predict/resultFig'
SIMILARITY_CHART_SAVE_PATH = '../result/strokeSimilarity/resultFig'

def is_support_img_file(file_name):
assert isinstance(file_name, str)
return file_name.endswith('.png') or file_name.endswith('.jpg') or
file_name.endswith('.jpeg')

def load_img_path_lst(root_path):
if not os.path.exists(root_path):
print('path of %s not exist!' % root_path)
sys.exit(2)
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if not os.path.isdir(root_path):
print('path of %s is not a directory!' % root_path)
sys.exit(2)
img_path_lst = []
for file_name in os.listdir(root_path):
file_path = os.path.join(root_path, file_name)
if os.path.isfile(file_path) and is_support_img_file(file_name):
img_path_lst.append(os.path.join(root_path, file_name))
return img_path_lst

def process_classify(img_lst, model, name):
predict_array = stroke_predict.stroke_predict(img_lst, model)
if not os.path.exists(CLASSIFY_CHART_SAVE_PATH):
os.makedirs(CLASSIFY_CHART_SAVE_PATH)
classify_render.render_pie_chart(predict_array,
CLASSIFY_CHART_SAVE_PATH, name)
return predict_array
# TODO
def process_similarity(img_lst, classify_lst, name):
similarity_dict \
= stroke_similarity.stroke_similarity(img_lst, classify_lst,
SIMILARITY_MATERIALS_ROOT_PATH)
if not os.path.exists(SIMILARITY_CHART_SAVE_PATH):
os.makedirs(SIMILARITY_CHART_SAVE_PATH)
similarity_render.render_bar_chart(similarity_dict,
SIMILARITY_CHART_SAVE_PATH, name)

# TODO
def main(argv):
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img_root_path = ''
try:
opts, args = getopt.getopt(argv, 'hp:')
except getopt.GetoptError:
print('usage: app_main.py -p <imageRootPath>')
sys.exit(2)
if len(opts) < 1:
print('usage: app_main.py -p <imageRootPath>')
sys.exit(2)
for opt, arg in opts:
if opt == '-h':
print('usage: app_main.py -p <imageRootPath>')
sys.exit(0)
elif opt == '-p':
img_root_path = arg
img_path_lst = load_img_path_lst(img_root_path)
if len(img_path_lst) < 1:
print('no image files in %s' % img_root_path)
sys.exit(0)
local_model = stroke_predict.load_local_module(MODEL_PATH)
imgs = stroke_predict.load_imgs_for_predict(img_path_lst)
name = os.path.abspath(img_root_path).replace(os.path.sep, '_')
predict_arr = process_classify(imgs, model=local_model, name=name)
process_similarity(imgs, classify_lst=predict_arr, name=name)

if __name__ == '__main__':
main(sys.argv[1:])
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Python code

import os, shutil

from keras.preprocessing import image
from keras.preprocessing.image import ImageDataGenerator

materials_path = '../../materials/strokeClassify'
dataSet_path = '../../dataSet/strokeClassify'
work_data_set_path = '../../dataSet/work/strokeClassify'

dataGen = ImageDataGenerator(
rotation_range=5,
width_shift_range=0.2,
height_shift_range=0.15,
shear_range=0.2,
zoom_range=0.2,
horizontal_flip=False,
fill_mode='nearest'
)

def create_dir_if_not_exist(_dir):
if not os.path.exists(_dir):
os.makedirs(_dir)

def create_category_dirs_in_dataSet(_dataSet_path, _materials_path):
create_dir_if_not_exist(_dataSet_path)
category_paths_in_dataSet = [os.path.join(_dataSet_path, category) for category
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in os.listdir(_materials_path)]
# create category directories
[create_dir_if_not_exist(category_path) for category_path in
category_paths_in_dataSet]
return category_paths_in_dataSet

def pre_process_images(src_image_path, dest_image_path):
src_imgs = []
for img in os.listdir(src_image_path):
if img.endswith('.png'):
src_imgs.append(os.path.join(src_image_path, img))
img_count = 1
for src_img in src_imgs:
img = image.load_img(src_img, target_size=(64, 64))
x = image.img_to_array(img)
x = x.reshape((1,) + x.shape)
i=0
for batch in dataGen.flow(x, batch_size=1):
gen_img = image.array_to_img(batch[0])
gen_img = gen_img.convert('L')
gen_img = gen_img
img_file_name = "img_"+str(img_count)+".png"
img_file_path = os.path.join(dest_image_path, img_file_name)
gen_img.save(img_file_path)
print(">> generate " + img_file_name)
img_count += 1
i += 1
if i > 1500:
break
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if __name__ == '__main__':
create_category_dirs_in_dataSet(dataSet_path, materials_path)
[pre_process_images(os.path.join(materials_path, category_folder),
os.path.join(dataSet_path, category_folder))
for category_folder in os.listdir(materials_path)]
if not os.path.exists(work_data_set_path):
os.makedirs(work_data_set_path)
# prepare train & test data-set
for folder in os.listdir(dataSet_path):
img_path = []
img_names = []
img_dir = os.path.join(dataSet_path, folder)
for f in os.listdir(img_dir):
if f.endswith(".png"):
img_names.append(f)
img_path.append(os.path.join(img_dir, f))
img_whole_num = len(img_path)
img_train_num = int(img_whole_num * 0.7)
# train data-set
train_dir = os.path.join(os.path.join(work_data_set_path, folder), 'train')
if not os.path.exists(train_dir):
os.makedirs(train_dir)
for i in range(img_train_num):
src = img_path[i]
dst = os.path.join(train_dir, img_names[i])
shutil.copy(src, dst)
print("train data: copy from %s to %s" % (src, dst))
# test data-set
test_dir = os.path.join(os.path.join(work_data_set_path, folder), 'test')
if not os.path.exists(test_dir):
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os.makedirs(test_dir)
for i in range(img_train_num, img_whole_num):
src = img_path[i]
dst = os.path.join(test_dir, img_names[i])
shutil.copy(src, dst)
print("test data: copy from %s to %s" % (src, dst))
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Python code

import os
import json
import matplotlib.pyplot as plt
import numpy as np

COLORS = ['red', 'yellowgreen', 'lightskyblue']
LABELS = ['large', 'medium', 'small']
X_AXIS_NAME_DICT = {0: 'Horizontal', 1: 'Vertical',
2: 'Left-falling', 3: 'Right-falling',
4: 'Dot'}
BAR_WIDTH = 0.3

def save_dict_to_json(dict_data, save_path, save_name):
json_str = json.dumps(dict_data)
save_json_name = save_name + ".json"
save_json_path = os.path.abspath(os.path.join(save_path, save_json_name))
with open(save_json_path, 'w') as json_file:
json_file.write(json_str)
print('save similarity result json at %s' % save_json_path)

def render_bar_chart(result_dict, save_path, save_name):
x_axis_name_list = []
similarity_lists = []
bar_lst = []
assert isinstance(result_dict, dict)
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plt.figure(figsize=(24, 4))
for key in result_dict.keys():
result_list = result_dict.get(key)
for result in result_list:
x_axis_name_list.append(X_AXIS_NAME_DICT.get(key))
for idx in range(len(result)):
if len(similarity_lists) < (idx+1):
similarity_lists.append([])
similarity_lists[idx].append(result[idx])
idx = 0
for similarity_list in similarity_lists:
bar = plt.bar(np.arange(len(similarity_list)) + idx*BAR_WIDTH,
similarity_list, width=BAR_WIDTH, color=COLORS[idx],
label=LABELS[idx], lw=3,
tick_label=x_axis_name_list)
idx = idx + 1
bar_lst.append(bar)
# rect_num_in_group = len(similarity_lists)
# set top labels
for bar in bar_lst:
for rect in bar:
height = rect.get_height()
plt.text(x=rect.get_x() + rect.get_width()/2,
y=height + 0.1,

# ç«–ç›´åæ ‡ ”å
ha='center')

# â½”å¹³åæ ‡
s=height,

# â½”å¹³å±…ä¸-

plt.ylabel('similarity')
# plt.xticks(rotation=90)
plt.legend()
if not os.path.exists(save_path):
os.makedirs(save_path)
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â

# â½‚æœ¬

fig_path = os.path.join(os.path.abspath(save_path), save_name + '.png')
plt.savefig(fig_path, bbox_inches='tight')

# must set bbox_inches='tight' or the

content in figure may not complete
print('save similarity result figure at %s' % fig_path)
plt.show()
# save result json
json_save_path = os.path.join(save_path, 'json')
if not os.path.exists(json_save_path):
os.makedirs(json_save_path)
save_dict_to_json(result_dict, json_save_path, save_name)
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Python code
import os
import json
import matplotlib.pyplot as plt

COLORS = ['red', 'yellowgreen', 'lightskyblue', 'yellow', 'orange']
LABEL_DICT = {0: 'Horizontal', 1: 'Vertical',
2: 'Left-falling', 3: 'Right-falling', 4: 'Dot'}

def compute_proportion_with_labels(result):
result_dict = {}
for item in result:
if result_dict.get(int(item)) is None:
result_dict[int(item)] = 1
else:
result_dict[int(item)] = result_dict[int(item)] + 1
proportion_labels = []
proportion_sizes = []
for key in result_dict.keys():
proportion_labels.append(LABEL_DICT.get(key))
proportion_sizes.append(result_dict.get(key))
return proportion_labels, proportion_sizes, result_dict

def save_dict_to_json(dict_data, save_path, save_name):
json_str = json.dumps(dict_data)
save_json_name = save_name + ".json"
save_json_path = os.path.abspath(os.path.join(save_path, save_json_name))
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with open(save_json_path, 'w') as json_file:
json_file.write(json_str)
print('save predict result json at %s' % save_json_path)

def render_pie_chart(result, save_path, save_name):
labels, sizes, result_dict = compute_proportion_with_labels(result)
if len(labels) < 1:
pass
assert len(labels) == len(sizes)
colors = COLORS[:len(labels)]
plt.figure(figsize=(8, 10))

# è°ƒèŠ‚å›¾å½¢å¤§å° §

plt.pie(sizes,

labels=labels,
colors=colors,
labeldistance=1.2,
autopct='%3.2f%%',
shadow=False,

# å›¾ä¾‹è·åœ†å¿ƒåŠå¾„å€è·ç¦» Šå¾„

# æ•°å€¼ä¿ç•™å›ºå®šå°æ•°ä½ è·ç

# æ— é˜´å½±è®¾ç½®
startangle=90,

# é€†æ—¶é’ˆèµ·å§‹è§’åº¦è®¾ç½®

pctdistance=0.6, # æ•°å€¼è·åœ†å¿ƒåŠå¾„å€æ•°è·ç¦» „å€æ
textprops={'fontsize': 12, 'color': 'k'})
# xï¼Œyè½´åˆ»åº¦è®¾ç½®ä¸€è‡´ï¼Œä¿è¯é¥¼å›¾ä¸ºåœ†å½¢
è·

plt.axis('equal')
plt.legend()
if not os.path.exists(save_path):
os.makedirs(save_path)
fig_path = os.path.join(os.path.abspath(save_path), save_name + '.png')
plt.savefig(fig_path, bbox_inches='tight')

# must set bbox_inches='tight' or the

content in figure may not complete
print('save predict result figure at %s' % fig_path)
plt.show()
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# save result json
json_save_path = os.path.join(save_path, 'json')
if not os.path.exists(json_save_path):
os.makedirs(json_save_path)
save_dict_to_json(result_dict, json_save_path, save_name)

270

Python code

import os
import cv2
import numpy as np
import matplotlib.pyplot as plt

from keras.preprocessing import image
from keras import layers
from keras import models
from keras import utils

work_data_set_path = '../../dataSet/work/strokeClassify'
trained_model_path = '../../result/strokeClassify'
trained_result_fig_path = '../../result/strokeClassify/resultFig'

def load_data(path):
train_x = []
train_y = []
test_x = []
test_y = []
class_num = 0
for class_folder in os.listdir(path):
class_num += 1
class_folder_path = os.path.join(path, class_folder)
for data_type_folder in os.listdir(class_folder_path):
data_type_folder_path = os.path.join(class_folder_path,
data_type_folder)
for img_file in os.listdir(data_type_folder_path):
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if img_file.endswith('.png'):
img_file_path = os.path.join(data_type_folder_path,
img_file)
img = cv2.imread(img_file_path)
img_gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
img_array = image.img_to_array(img_gray)
img_array /= 255.0
if data_type_folder == 'train':
train_x.append(img_array)
train_y.append(int(class_folder))
elif data_type_folder == 'test':
test_x.append(img_array)
test_y.append(int(class_folder))
train_x = np.asarray(train_x)
train_y = utils.to_categorical(np.asarray(train_y))
test_x = np.asarray(test_x)
test_y = utils.to_categorical(np.asarray(test_y))
import os
import numpy as np
import cv2

from keras.models import load_model
from keras.preprocessing import image

def load_local_module(path):
model = load_model(path)
return model
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def load_imgs_for_predict(img_path_lst):
assert isinstance(img_path_lst, list)
imgs = []
for img_file_path in img_path_lst:
if not os.path.exists(img_file_path):
print("%s not exist" % img_file_path)
continue
img = cv2.imread(img_file_path)
img = cv2.resize(img, (64, 64))
img_gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
img_array = image.img_to_array(img_gray)
img_array /= 255.0
imgs.append(img_array)
return np.asarray(imgs)

def stroke_predict(img_lst, _local_model):
predict_array = []
if img_lst.size > 0:
predict_result = _local_model.predict(img_lst)
for item in predict_result:
predict_array.append(np.argmax(item))
return predict_array
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Python code

import os
import cv2
import numpy as np

from keras.preprocessing import image
from scipy.spatial.distance import pdist

def bounding_stroke_area_rect(img):
hh, ww = img.shape
left = ww
right = 0
top = hh
bottom = 0
for y in range(len(img)):
for x in range(len(img[0])):
if img[y][x] == 0:
left = x if x < left else left
right = x if x > right else right
top = y if y < top else top
bottom = y if y > bottom else bottom
x = left
y = top
w = right - left
h = bottom - top
return x, y, w, h

def transfer_to_center(img):
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assert isinstance(img, np.ndarray)
hh, ww = img.shape
x, y, w, h = bounding_stroke_area_rect(img)
start_x = (ww - w) // 2
start_y = (hh - h) // 2
result = np.ones_like(img)
result[start_y:start_y+h, start_x:start_x+w] = img[y:y+h, x:x+w]
return result

# use jaccard distance
def compute_similarity(img_src, img_target):
img_src_flatten = np.asarray(img_src).flatten()
img_target_flatten = np.asarray(img_target).flatten()
X = np.vstack([img_src_flatten, img_target_flatten])
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Appendix E
Stage four: practice-based research experiment
Before finalizing my common grid structure, I conducted three experiments using a
different grid to arrange the strokes to established relationships of proportion and
structure. Experiment details are described in Chapter 6.

Experiment 1
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Experiment 2
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Experiment 3
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Appendix F
Stage five: visual attractive test
In this test, there were 20 pairs of test material and 60 participants. They were divided
into two different groups: the non-professional group and the professional group.
Each group consisted of 10 English speakers (EN), 10 Chinese speakers (CN) and 10
bilingual speakers (More than one). The results of the tests are described in chapter 6.
The online tests used a rented server for which the license has now expired. The test
materials are therefore shown here as follows.
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