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Introduction

SIGNAGES

Whenever we step outside or travel, we rely upon on-road signages
to recognize the place we are in or the direction we have to take to
the destination we want to reach. Even with the arrival of digital
navigational technology, we still desire a physical confirmation to
make sure we have not lost our way. Similarly, hazard signs and
other essential signages help maintain a smooth flow of wraffic.

Anyone who has traveled inside a vehicle would know how little
time one gets to zlance at such important safety/navigational
symbaols on the road. And not to mention the readability issues
caused by different weather and lighting conditions that are out of
the reader’s control. One factor which contributes significantly to
the successful viewing of signages is the typeface used to showcase
them. Specific characteristics of such a typefaces can determine the
distance from which the content is visible. These characteristics
are critical in reducing road accidents as the viewing distance can
influence split-second decisions. The design decisions taken while

crafting such typefaces should favor increasing the viewing

distance. Therefore, building and checking for more excellent
readability of typefaces used in these conditions is essential.

INDIC SCRIPT

The diversity of our country is something that we proudly present
to the rest of the world. One of the main aspects of this diversity is
the diversity of language. This diversity opens up many new areas
of learning and problem solving that are in rarity anywhere else.
Nowadays, when information consumption is more significant than
ever before, it becomes necessary to display the information to the
reader as it should be. Most people in India prefer information
written in their local language.

Therefore, well-designed Indic typefaces are a necessity in itself.
However, scripts like Bengali, Devanagari, Gurmukhi, Kannada,
Malayalam, Oriya, Tamil, etc., tend to be much more complex
than the Latin script. With the emergence of new technology, more
people have the means to design and manipulate type digitally. As
designers, we tend to pick out minute details/problems due to
improper/typography and letterforms wherever we see them. It is
up to us to ensure the proper use of Indie seripts in print and web.



Objective

This project aims at designing a variable font family in Roman
and Malayalam scripts for signage use cases, while learning the
foundations of typeface design and developing a keen eye for
balance and a natural rhythm among letters.

The outcome will be a variable font file that varies in the width
axis. This variability in width allows the signage desizner to choose
the width he/she sees fit for signage boards with a specified size.
The typeface will be crafted, allowing easiness in long-distance
readability.  This font will be available in two seripts, namely
Latin and Malayalam. The open-type technology will allow the
type designer to enable arrows and other functional symbols in
the glyph-set using font features like glyph alternates or ligatures.



Existing Signage Fonts

Owver the years, many fonts have made their way into signage
boards and road signages. Fonts like Helvetica, Din, Futura,
Franklin Gothic, and Arial are widely used for signages in cities,
institutions, and subways. Some of them are entirely dependent on
the identity design of the city or area. Therefore, the consistency
and simplicity of the typeface are given more importance. However,
when it comes to road signages, the viewing conditions might
differ such that the reader will be in a constant state of motion.
This scenario calls for prioritizing legibility/letter recognition
while maintaining consistent visual grammar throughout the
typeface. Therefore, certain fonts like Highway Gothic, Clearview,
and Wayfinding Sans Pro, are designed keeping this specific use-

case of signages in mind.

HIGHWAY GOTHIC

Highway Gothic—formerly known as FWHA series fonts—
is a sans-serif typeface developed by the United States Federal
Highway Administration and the Meeker and Associates design

firm. This font was road signage in America, including the U.S.,
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Canada, and Latin American countries. One thing we notice while
taking a look at Highway Gothic is the boldness of the typeface.
Even though later studies have shown that legibility benefits from
letter-boldness, the thicker strokes also results in tighter counter
spaces which in wrn creates legibility issues. Highway Gothic is
a font with too low of a contrast between the horizontal and the
vertical strokes. It is almost perfectly monolinear with little to no
scaling at the joineries. The x-heizght is a comfortable 73% of the
cap height, making it quite legible from a distance. However, a
bright light shone onto the signage board, causes the strokes of a

letter to bleed into one another, rendering the letters unreadable.
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CLEARVIEW
In 2004, the U.5. Federal Hizhway Administration (FHWA) issued
an "Interim Approval for the use of Clearview Font for Positive
Contrast Legends on Guide Signs." This document allowed
different states to replace the signages written in Highway Gothic
with ones written in the Clearview font. Studies showed that
Clearview, a humanist sans-serif typeface outperformed Highway
Gothic in highway sign legibility. The Pennsylvania Transportation
Institute and Texas Transportation Institute found that drivers
could read the Clearview typeface as much as 80 feet farther away

than Highway Gothic.
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The test involved driving the vehicle at 45 mph (72.42 kph),
which means drivers had 1.2 seconds longer to read the signs with
Clearview font. The font’s design also reduced halation by slightly
decreasing the font weight and opening up the counter spaces.

However, in 2016 the FHWA reversed its position on Clearview's
usage after discovering that Clearview compromises on legibility

when used in positive contrast legends such as warnings or other

signs which contain black letters on a white or yvellow background.
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WAYFINDING SANS PRO

The Wayfinding Sans Pro font family results from an extensive
field study and signage system documentation from all over
Europe. Even though not officially used on highway signages,
the typeface is a humanist sans-serif font that claims superior
legibility over other commonly used signage-typefaces like Futura,
Johnston Underground, Din, Arial, Frutiger, and Franklin Gothic.
The designer of the font, Ralf Herrmann, observed that modern
retro-reflective signages create an over-glow effeet when brightly
lit by a vehicle’s headlight. A similar phenomenon occurs in the

case of backlit signages in hospitals and office buildings.
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Ralf also developed an OSX application called Legibility Test Tool
for designing this typeface that allows a real-time simulation
of different viewing conditions. Different sliders inside the
application allowed him to set a value to the distance, contrast,
and over-glow effects to a text set in the particular font. This way,
the designer could remove the guesswork and optimize the design
for different signage conditions.
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SIGNAGE FONTS IN INDIA

It is virtually impeossible to step outside into a city and not see any
signages in India. The most exciting thing about Indian signages—
at least for type designers—is that almost all signboards will
contain multiple scripts, Latin and Devanagari in the minimum.
Other scripts like Bengali, Gujarati, Gurumukhi, Kannada,
Malayalam, Oriya, Tamil, and Telugu also emerge as we move to
different parts of the country.

While providing us with unique, beautiful letter-forms, this rich
diversity in scripts can also mean that a relatively lesser number
of people work on each script. This diversity creates an imbalance
in the development of fonts across different seripts. Multi-seripted
road signages portray an example of such an imbalance of this
inconsistency. When the Latin scripts use signage-specific fonts,
the Indic type uses fonts designed for print media. Even though
people are not bothered by such differences, it covertly creates a
bias against people who are not English-literate.

There has been considerable development in Indic type design.
Sophisticated software that allows us to create and edit font files

created a significant rise in type designers.
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The Malayalam Script

WHAT IS MALAYALAM SCRIPT?
Malayalam is the name of both the language and the script. It
is used mainly in southern India, especially in Kerala. Unicode
has encoded around 18 vowels and 37 consonants, some of them

being very old-fashioned.

Malayalam seript is an abugida or alphasyllabary. Meaning, the
consonant-vowel sequences are written as a single unit. Each unit
has a base consonant or conjunct letter, and the vowel notation
is secondary. The use of diacritics and vowel signs which modify
the base consonant, help denote the vowel sounds in the seript.
Vowels have independent existence only at word beginnings, a
common characteristic of the Brahmic family from South and

Southeast Asia,

The script has its uniqueness with its complex-shaped ligatures
formed by the consonants and conjuncts with signed vowel forms.
The conjunct grapheme usually has a shape smoothly blended

from the constituent consonants. The Malayalam script that we

know today results from drastic changes over a long period.
Until the 16th century, the Vattezhuthu seript was the basis of
Malayalam writings. Then, due to some limitations of Vattezhuthu
when transliterating from Sanskrit, the Grandha Seript—which

has its roots in Brahmi—eame into use.
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The Malayalam script was printed for the first time in the book
Hortus Malabaricus. Even though it is a Latin book, many area-
specific plant names were listed in local languages, including
Malayalam. The type-setters used hand-made copper blocks
for printing Malayalam in this book. Later, for printing the first
Malayalam book Sampkshepa Vedartham in Rome in 1772,
printing molds were made under the priest Clement Peanices. For
this, he chose the Grantha seript that was then in use for writing
Sanskrit, Tamil, and Malayalam. It was used from the time of
Thunchathu Ezhuthachan.
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ANATOMY OF THE SCRIPT

Unlike Latin, Malayalam does not have very well-known terms that
can describe its anatomy. People who work extensively in this area
have developed helpful terminelogies to describe the letter-forms

and their strueture. Terms like Baseline, Ascender, Deseender are

common o both Latin and Malayalam. Later on, some additional
terms specific to the letter construction of Malayalam were added
for utility. These include loops, loop intersections, curvilinear

joints, hooks, horns, and hairpins.
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THE ORTHOGRAPHY REFORM

The advent of typewriters in Kerala in the 1960s triggered the
Malayalam script reformation. As the typewriters followed the
English alphabet layout, all the complex conjuncts of Malayalam
could not fit into the limited number of keys. The resultant
prints came out with all the ligatures split up using Chandrakala
(" }—equivalent to halants in Devanagari—in between different
graphemes. For example, the conjunct #h%1 (ksha) can be split up
into & (ka)+ ~ + a3 (sha). This split up led to severe problems
in readability. Splitting up conjunets also meant that the content
required more space to be printed.

Demands from newspapers and publishing companies forced the
government to adopt a new script to reduce grapheme usage in
Malayalam by about 75%. The vowel notations were now split
from the base grapheme and were made a common symbol and
could be wsed in conjunciion with other graphemes.

17
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MALAYALAM IN DIGITAL SPACE

Even though Malayalam is still nascent in type design, it has seen
a significant rise lately. Because of its complex nature and same
character conjuncts combining in multiple ways (e.g., horizontal
conjunct and vertically stacked @), Software collectives such as
Swathanthra Malayalam Computing (SMC) have dedicated their
time and skills to crafting and developing beautiful Malayalam
typefaces, especially for the web. Even design professionals
from owtside Kerala and even India have made great efforts to
include Malayalam and other major Indic scripts in their projects
to contribute to localization. With this pace of development, we
see a rise in the usage of the script even outside the usual world
of print and web, such as electronic signages, public information
systems, LED screen display of buses and scoreboards, small
screen gadgets, prototypes for startups focusing on localization of
content and accessibility of services.
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Variable Fonts

WHAT ARE VARIABLE FONTS?

The requirement for using typefaces in print media desizn is
considerably different from the ones used for the web. The type-
setter could use various fonts and styles as per his/her requirement
to make the reading delightful. The number and styles used were
only limited by the print technology of the respective period.
However, when designing for the web, the constraints extend
even more towards optimizing files that the server can load and
in a reasonable amount of time. Until recently, if the designer

—

Commissioner

18 static font files

wanted to add different styles inside a web page, he/she would
have to install or load those styles as separate font files into their
system. In some cases, these files can take a longer time to load
up on web pages.

The variable font technology has been introduced to solve this
issue. This technology enables font designers to incorporate
multiple font variations into a single file, drastically reducing the
font's file size. For example, for a scale of the file size difference,
a static font folder of the font Commissioner containing all 54
versions of the font amounts to about 9.2 Megabytes, whereas a
variable font file with all these styles amounts to just 745 Kilobytes.
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VARIABLE FONT TERMINOLOGIES
There are various terminologies associated with variable fonts.

. : . 5 -  Width axis ———————
some of the most important ones that are mentioned in this L

document are axes (plural for axis), masters, & instances. ')

There are various characteristics by which a font can be made
variable. These characteristics are known as axes. A font can have

variability axes in weight, width, slant, or even other creative ways

just limited by the designer's imagination. In the image shown, 0 G G ( ( ( (
the letter "G’ increases in its width as one moves from left to right, ::T
and increases in its weight as we move from bottom to top. g G G G G G G
Axis can be a range as well as well as a binary choice. The weight
of a font might range from 1-999, whereas the italic style might G G G ‘ .I " II ‘ .I
be 0 or 1 (off or on).
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All variable fonts contain at least two or more masters—that
is, original font styles. Masters set the allowable range through
which a font can vary. For example, in a font with varying weight,
the designer has to draw at least the most lightest and the most
boldest font styles. These font styles that are manually created by

the designer are known as masters.

The font design softwares provides a useful feature that can
mathematically interpolate the curves between the two masters.
These font styles which are not created by the designer per se,
but interpolated from the masters are known as instances. The
software also allows one to specify the number of instances
according to the requirement. The number of anchor points on
both the masters should be equal and their positions should be set
consistently for the interpolation to work as desired.

L

Master

interpolated
instances

Img 22: Masters and interpolated inxfances

E 08 - 208

[ o - i

¥

; ™
™M o= T

W G S

o P

N

E )

el

n

n

oW e 1 1%
¥ 400 B0 & O

Wkl wi - wtt

Tmg 23: Thin, Regulan amd Black i the rows Normtal and Evir

I

font, The resd graved-one ‘s are e ntere

e [nslanses,

Master

oer =
n Heeal)
Mo

Caraderiti]

“ Extea e

1% 1%

LT )

w Contd are the mrasters in this



Building the Font

As described above, the objective is to build a typeface with
increased legibility in multiple scripts. Currently, the scripts in
scope are Latin and Malayalam. There have been many studies
on how fonts can be constructed while keeping legibility in
mind. The key idea is to keep the skeleton of the letterforms to
be as recognizable and siraightforward as possible. Reasonably
successful attempts of such designs have been made in Latin.

However, a script like Malayalam has a lot more complexity in
its form. Therefore, familiarity with reading the Malayalam seript
plays a significant role in comprehending letter shapes in poor
visibility conditions, especially when reading while in motion.

LETTER WIDTH
The main factors that determine the characteristics of the typeface
are the width, stroke-to-height ratio, and the x-height. The leter
width of this project is loosely based on an earlier project which
attempted to design a font designed specifically for low-vision

people, along with some optical corrections.



Specific parameters like reading distance and minimum visual
angle of the resolution were obtained, which helped ealculate an

optimal width for the lemers.

LETTER WEIGHT
The amount of boldness also determines how legible a typeface
is. Letter boldness enhances legibility However, according to a
research paper from Sophie Beier, it peaks at a stroke-to-height

ratio of 1:6.
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The image shown below is a sample image of the designed font
where the width and height of the vertical stroke is 100 and 602
units respectively. This stroke-to-height ratio is approximately 1:6
which is the recommended weight for optimal legibility.
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Img 26: The letter 1fie) in Melayalam showing the stroke-to height ratie.

Simpler letters like @(ra), 0(rra), ©O(dha), ei(la), mina), and
ru{va) were tried out with the mentioned letter width and stroke-
to-height ratio. Different sizes were observed from 8pt to 72pt
sizes to get an idea of how they appear in small and large sizes.
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X-HEIGHT

Majority of the unique details of letters in lower-case are found
within their x-height. Hence, x-height can be said to define the
perceptual size of the font. That is, larger the x-height, larger the

font is perceived to be.

However, there is a limit to which how much the x-height can be
increased. Image 28 (right) shows a study by Elizabeth Roethlein
who tested the distance legibility of indivual letters in different
typefaces. Here, the font New Gothic is found to have the greatest
distance threshold (236.4) among the selected fonts. Therefore,
an x-height similar to that of New Gothic was adopted for the font.
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TERMINALS

After trying out different versions, the terminals of the font were
designed to be closer to the humanist style with an almost. This
would allow the strokes to end more naturally and alsoe helps

avoid sharper corners or even tight apertures.

d
d
d

COUNTER SPACES

Counter spaces of a font play a significant role in letter recognition.
They should be optimized such that the stroke are not too close
together, while preserving the integrity of a single letterform.
Simulating the viewing conditions of a typeface is a great way to
grasp an idea on how the counters should be adjusted. The Glyphs
software provides such a feature to set a live blurred preview

while designing the font.

Img 312 7 blereved live preview of the letter o0 (a-malmealam)



EXPLORATION

Keeping the said things in mind, the form of the typeface was
explored digitally on the Glyphs 2 software. The design included

first vowels in 3 scripts, Malayalam, Latin, and Devanagari.
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SCALING JOINERIES GLYPH ALTERMNATES

The letterforms in Malayalam script has a variety of joints. [t is  OpenType font technology allows the designer to provide stylistic,
therefore important to optimize the letter width at those areas  or contextual alternates to the letters. This can be used for either

where two stroke intersect, This correction helps balance out the  fun purposes, or to solve issues when combining specific glyphs.

grey value throughout the script.
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ARROWS DESIGN OF NUMERALS

The zlyph set also includes a set of arrows useful for creating  The design of numerals is also equally important as designing
directional boards for road signages. letterforms, especially when designing for signage systems.
Studies on different numeral styles conclude certain numeral

styles outperform others on legibility.
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For example, the narrowness benefits the digit ‘1", is supported by

a study into reading distances, which found that serifs on the top - - -
and bottom of the stem resulted in a greater number of misreadings

berween the letters §' and 1. In another distance study; the results - - - _
indicated that a serif on top without a large cross bar at bottom

made the character more legible compared to one version with a
cross bar and another sans serif version.
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OPTICAL CORRECTIONS
Ambuigity in letterforms leads to confusion while reading. This

is exactly what we want to prevent while driving a vehicle. The K I 0 ? A B 8 6 5 : 2
most commonly confused letterforms like T, °'I', ‘1" have been
slightly modified to aveoid confusion. Similarly, the numerals have

been reduced in height to be recognizable quicker when placed K L . ’ A m u

alongside alphabets.
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DESIGN ITERATIONS (NORMAL WIDTH)
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DESIGN ITERATIONS (CONDENSED WIDTH)



FINAL FORM (NEGATIVE CONTRAST)
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Naming the Font
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Ner

3 F ALEMN ANTOMNY FRANCIS £ 2021

amd

noun (Malayalam)

Right, Truth, Honesty, Verity, Straight
amdoudl - Nervazhi

(Right way/Straight way)

1]

noun (Hebrew)
Light, Lamp, Candle
MIAN - Abner/Avner
(My Father is Light)



Comparing Fonts

HIGHWAY GOTHIC (FWHA) CLEARVIEW HWY

Mumbai Mumbali

Kochi Kochi
KLO7AB8652 KLOTAB8652

Even though the cap-height of FWHA is lesser than Clearview and
Ner, all three typefaces are fairly similar in their x-height to cap-
height ratio. Ner Variable seems the lightest of the three. Only
proper testing in negative and positive conirast situations will
reveal if this is advantageous or not.

The counters/apertures increase in size from FWHA to Ner even
though by not much. Ner also has serifs and tails in the 7 and ‘T

which make the letters easier to recognize.

MER VARIAEBLE SEMI-CONDENSED

Mumbai 629
Kochi 767

KLO7AB8652
P = db

MY 0OI66N 629
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Conclusion

The main objective of this project, was to build on the existing
project "An Experimental Text Font in Malayalam for Low-vision
Readers’ and create a typeface for signages. The variability of the
font also allows the designer to choose the width when designing
for signages in tight spaces. Even though multiple scripts were
not included in the initial idea, it seemed to be an interesting and
challenging attempt. The study done for the previous project—
An Experimental Malayalam Font for Low-vision Readers—also
helped pace up the concept phase, hence contributed to creating
Malayalam as well as Latin seript.

LEARNINGS

The project also introduced me to the scripting side of type design.
It helped me experiment with and implement basic OpenType
features like variations, stylistic, and contextual alternates. As a
Computer Science Engineer, who is already in love with type, this
learning had me piqued even more.

Maintaining the visual grammar throughout the glyph set was a
bit challenging. The font design software provides features called
components which was assumed to help with keeping consistency,
but turned out otherwise. Akey learning was that visual consistency
should be prioritized over mathematical consistency. Long hours
of working on a particular letter-form/style can result in fatigue
and overlooking of certain anomalies. Even though the letters are
finalized as a first version, they need refinements and corrections

through an experienced set of eyes.

WHAT’S NEXT?

Some glyph positioning and substitutions are left to be done in
case of Indic Scripts. One pass of optimizing the side-bearings
have been completed, but needs more refinement. The kerning
pairs have to be figured out for all letter-forms. The letters also
need to be tested for legibility.

More glyph alternates like height adjusted numerals could be
added. The arrows could be made easier to type by mapping them
to combination of letters/symbols. The script could also expand
into the Devanagari seript along with an addition of a weight axis.

The process could go on and on in a never ending circle.
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