Designing a typeface in Bengali script
for on-screen usage
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Bengali Language

Second most spoken language in India

Sixth most spoken language in the world

Spoken in West Bengal and parts of Tripura and Assam
Official language of Bangladesh

Written using Bengali (also called Bangla) script



Bengali Script

It is an abugida

There is no uppercase or lowercase

Written from left to right

Horizontal line runs along the top of the letters
The glyphs can be divided into vowels, consonants,

vowel diacritics, consonant clusters, modifiers,
numerals and punctuation marks



Evolution of Bengali Script

*
Wegtern Nagari script*
variety
Brahmi lini Northern
rahmi lipi script
Eastern* Proto-Bengali*
variety forms
Mature
Proto-Bengali
forms
Mauryan Kushan Gupta Pratihara Pala Deva Sena Muhammedan conquests
100 B.C. 300 A.D. 4th-6th 9th-10th 11th-12th 13th-14th
century century century century

* Siddham script/ for bengali it is also called Kutila script



Brahmi lipi
Northern script
Eastern variety
Proto-Bengali forms

Mature
Proto-Bengali
forms

Muhammedan conquests

13th-14th
century

Bengali script

Sri Chaitanya

15th
century

Bengali letters

Charles Wilkins

1778

Modern
Bengali letters

20th
century



Origin and Development of Bengali Script

A_;--an-ﬂ-a-g-m__-m-m

nn----nn-n--mm-_-n
of ol<[El <13 sl ol e 5o

22 5ol ool ool
gl ==

2 [rlapr] [o[Blopolals? slei s lblels
22 mlsje) nl | [o] [o[afloleln lels) |
Wm%mmmmmmm%mmmmmmmmm

—
nU =
= -

[}

= m ;
m _.ﬂ__ H.u oﬂ. nw_
7 Se

source: Asiatic Society of Bangladesh
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Srikrisnakirtana by Chandidasa

14th Century

Bengali manuscript
Bangiya Sahitya Parishad

source: The Origin of the Bengali Script, R.D.Banerji
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A GRAMMAR OF THE
g1y letters, in the following order,

FirsT SERIES.

3 ¢ Jja T
o Goo G re
S g Q

-.30 Jou  FP oung

SECOND SERIES.

| k,ho s“ go T g,ho

o ch,ho ] jo & jsho

Pthe Td o dho

2 t,bo n do g d;ho

® phe Fbo G biho

g ro o o q wo
qhe FHb % ho

Charles Wilkin's first
Bengali fount

18th Century
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e e, Dr. W. Carey'’s translation
in Bengali language of
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Bengali Glyphs

Vowels (Shoroborno)
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Bengali Glyphs
Consonants (Byonjonborno)
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Bengali Glyphs

Vowel diacritics (-kar)
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Bengali Glyphs

Consonant clusters (Juktakkhor)

Up to four consecutive consonants

not separated by vowels can be
orthographically represented as a ligature
called a "consonant conjunct"

8 7 q




Bengali typeface nomenclature

kerning
vowel sign

ascender ligature matra (headline)

______________________

b / _______________________ / ___________________________________________________ baseline
subscript bowl rounding main finial or counter kana (vowel sign)
vowel sign or ‘blob’ stroke stroke

or stem termination



Existing typefaces for on-screen
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Examples of on-screen usage
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Graphic and web designers say

Not many web safe fonts options available
Not aware of the available web fonts
Most of them use print fonts for web

Believe in typing faster using Bengali typing softwares
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Users say

Most of them prefer prints/books to websites
Not many good web designs in Bengali

The content makes them to visit a website
even if it is a bad design

Their preference for modulated and
monothickness font varied

Letterspacing matters a lot
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Personal observation

The -akar protrusions above the matra made
the users like the font

The -akar protrusions is one of the key
recognizing features of Bengali script

Modulated fonts were easy to read

Most of them are used to the
Linotype Bengali letterforms



Design process timeline

Data
Collection

Jul 8 -14

Case study
of Verdana,
Georgia

Studied about
Hinting/
Rendering
technology

Calligraphy

Sep 4-24

Comparison
of onscreen
fonts

Studying
Fontlab
WERDUEL

Finished
reading books

Form
explorations

Sep 24 - Oct 1

Discussion
regarding
Bengali
letters

Study of
typeface grids

Desirable
qualities of

typeface

Form
explorations

Oct 1-8

Form
explorations

Primitives/
main features

Digitizing
letterforms

Oct 8-15
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Design process timeline

Tried
hinting

Digitizing
letterforms

Oct 15-22

Studied
Vrinda and
Raghubengali
letterforms

Worked on
basic glyphs

Fine-tuning

Testing of fonts
on browser

Oct 22-29

Worked on
more glyphs

Fine-tuning

Testing of fonts
on browser

Oct 29 - Nov 5

Worked on
more glyphs

Fine-tuning

Testing of fonts
on browser

Nov 5- now
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Understanding the tools and letterforms

'v"_'




PAS

Calligraphy

Using cut nib pens
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Calligraphy
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TYANTY FAIRF
THRIAP aeaq ]

STeaq v
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SARYET -
ATV Y Using chisel markers
T AN |
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On-screen vs. Print typefaces
t scaling is based on ppem

Optimized for low resolutions
Uses screen rendering technologies

Rasterized grid

-on

-——— - .
liii.‘ttll:llli'iilll

i.“:lll:llli_li'ltl_'l

'ii"t'l'llll'!"lilwr
- = e
eSS TTREREESER S e

lilll:'lll:lll‘lii
SEBEBEREEEE TSR
lI.I..lI.lI.l.II:I.'.l.I..III.l.I...I.II.l
I,I,Ii_ll._i.l._ll.l..l_l..ll,.l._l,l_l_.ll_l_l_l
Illl.l:::ll'lil_.l - e
I_lll_ll._ll_lll.l_li..lll...l.l.l.ll..l

- -
L R T R e S T
-
-

- -

T r YT

lii.__.l__.l_l._l_l

llrl:l_l..l_ll

l.‘.l.:'__l._.l.'

l.z]i:l..ll. -
- .- e
.- - -
- e RS e
[Fpea—_— -
- e . i — "

S
)
-
O
@
| .
]
e
Q
ge]
]
N
[
&
w
O
e

Outline character

source: FontLab



tall x-height large counter

[llusions

wide letter spacing wide punch width

Verdana




good bold to regular contrast

[Mlusions

wide letter spacing large counter

Georgia




Qualities of a good on-screen font

Generous letter width and spacing
Open letterforms

Large counters

Derived from pixels
Mono-thickness

Symmetry

and many more...

3



32

Form explorations

Mono-thickness attempt
Has -aakaar extensions
Without the filled-in loops




Form explorations
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Flat terminals
More rectangular forms
Thinking in terms of grid
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Form explorations
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Different joinery positions
Different character widths




Study of Grids

Minimum Stroke Width
Height

Half-form Height
Ascender

Descender

Stroke to Height ratio
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Grid Structure

X

h 4

Ascender

Half-form
Height

Descender

Height



5.2X

X I X
6.2X

5.7X

9.7X

Vrinda Stroke to Height ratio - 1:9.7

20.6X



39
Study of grids

1:10 looks optimum for Regular style
Half-form height is more than the mathematical half
Extra space for conjuncts below baseline



Designing the grid
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Ascender

Matra line

Half-form
Baseline

Descender



Designing the glyphs

Grid was filled like a pixel art
Outlines wrapped around the filled area



Creating the vector outlines

Fontlab Studio - [Glyph - ka from unnamed font]

G File Edit Yiew Contour Glyph Tools Window Help
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Background
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Creating the PostScript outlines (Draft 1)




Hinting
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Unhinted uppercase H Uppercase H after hinting



Hinting
Mathematical instruction added to font
Defines which pixels to turn on/offt

Distorts outline at particular sizes
Creates the best bitmap image

Rasterization and Gridfitting
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Hinting

gridfitted

Gridfitting
Symmetry plays a role in hinting

source FontLab



Different types of Hinting

TrueType and Type 1 hinting
TrueType is more flexible and powerful

Type 1 hints depend on rasterizer
TrueType hints guide the rasterizer

47



Hinting the glyphs

) Fontlab Studio - [Glyph - cha from unnamed font]
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Hinting the glyphs
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ClearType rendering of hinted Ga
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Initial shapes

5




Initial shapes




Initial shapes

S




Initial shapes
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New shapes

Flat base for stems



New shapes

Flat ends for terminals followed by curves



New shapes

Angled cuts for angled crossbars



Font design process
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IDC Screen Bangla

Consonants
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IDC Screen Bangla

Numerals
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Vowel diacritics
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IDC Screen Bangla
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IDC Screen Bangla

Conjuncts
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Testing the font in browsers

Google Chrome/ PC
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Testing the font in browsers
Mozilla Firefox/ PC
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Users' feedback

Some of the glyphs were jumping

Way too rounder shapes

Looks minimalistic but pleasing

O looks bigger than the rest of the alphabets
2 should start from the headline's height

Not much difference observed in the reading time
with text set in Vrinda and my typeface
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