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Objective of project

To study •	 font design in Indian scripts 

To study •	 Indian scripts and their diversity 

Get acquainted with •	 softwares and standards 

Learn the process of font design; the •	 research and methodology required.



Introduction to CDAC & GIST

Centre for Development of Advanced Computing (CDAC) has been a pioneer in •	

developing and proliferating use of Indian languages on the computer. 

Their •	 Graphic and Intelligence based Script Technology (GIST) has been a a 

bridge between Indian languages and IT 

They are in tune with •	 technologies worldwide 

It is well known for its  research and •	 digitization of Indian languages and 

making it available to the masses. 

The division brags a collection of fonts in the •	 various scripts of India, 

Devanagari, Gurumukhi, Bengali, Tamil, Telegu, Malyalama, Gujrati, Sinhalese to 

name a few.



Project Outline

Project: Font Design •	

Script: Devanagari •	

Application: •	 Optical Character Recognition (OCR) systems 

Understanding OCR technology and its application •	

Study of devanagari script and nature of its characters •	

To create a font that would be specifically give accurate results for character •	

recognition.



Digitization and standards

Need for standards: because one font is used over •	 diverse applications and 

softwares in different places. 

The need for digitization of Indian scripts: To increase their •	 reach and prevent 

them from being obsolete 

The use of one script for writing different languages •	

UNICODE, ASCII, ISCII •	

Opentype font formats•	

8- bit Code Table of the Latin and Indian Script Alphabet



Optical Character Recognition (OCR)

Understanding Optical Character Recognition (•	 OCR): it is the mechanical or 

electronic translation of images of handwritten, typewritten or printed text into 

machine-editable text. 

OCR for Latin script: a largely solved problem •	

Applications •	 of OCR: credit cards, postal services, data entry, preserving and 

digitizing old documents or legal documents 

Reasons •	 for using OCR

- Reduce data entry errors 

- Consolidate data entry

- Handle peak loads

- Human readable

- Many printing techniques

- Scanning corrections 

Cheque number printed in OCR readable font



Devanagari script

An •	 overview of the script: written from left to right, no distict cases, shirorekha 

or the top line is a distict feature, based on phonetic structure 

Devanagari in manuscripts: a brief study of the•	  precedents of the present day 

used devanagari. 

Analysing different •	 writing systems 

Nature of the script•	  and alphabet: consonants, conjuncts, vowels, vowel signs, 

diacritic marks, punctuations. 

Anatomy•	  of the devanagari letterforms



Devanagari font design

Font design in devanagari is a complex process: no complete set. •	

The •	 non linear and complex nature of the script 

The difference in physical form of the same letter used in different languages •	

Inappropriate placement of vowel signs (•	 matras), consonant clusters form 

complex conjucts and ligatures. 

Non linear nature of script Inappropriate placement and spacing of matras



OCR and Devanagari script

Chitrankan•	 : OCR software for Indian languages 

Process•	  of character recognition: feature extraction, segmentation 

Problems•	  with devanagari character recognition 

	 - recognition difficult in smaller point sizes 

	 - ambiguity in characters with similar structures 

	 - non linear nature of script 

	 - shirorekha breaks after a word as also in characters like   
	 - ligatures and complex conjuncts 

Segmentation driven OCR

Segmentation for recognition; Chitrankan



Character design

The study of •	 problems faced by recognition of devanagari script led to setting 

parameters for font design 

	 - characters that could be scanned with accuracy and speed 

	 - simple and open counters 

	 - readable in small point sizes 

	 - machine and human readable 

The •	 stages involved in the design of letterforms included following stages 

	 - case studies; OCR specific fonts 

	 - visual references; understanding proportions 

	 - study of existing fonts 

	 - explorations for construction of letterforms 

	 - character set design 



Case studies

OCR-A, OCR-B •	

Understanding •	 methodology and logic that went behind designing the font 

Above: Comparison between OCR-A and OCR-B



Visual references: Letterpress

Letterpress printed ads and book covers



Visual references: Writing systems

Linear writing systems

Other writing systems and 

proportions.



Visual references: Typewritten text

Above; Devanagari text typewriiten page section & right; the 

entire page

Observations:

Quality of printed page; no grey mass

Spreading and blotting of ink in complex characters or 

ligatures

Matras and their placement, spacing



Visual references: Book covers, learning aids



Visual references: Existing fonts

DV-OT Yogesh designed by GIST team, CDAC

Mangal designed by Prof. R. K. Joshi



Character design

The •	 process of designing characters included: 

	 - character listing; varnamala 

	 - categorizing characters according to various parameters 

	 - openness, number of strokes, joineries with shirorekha 

	 - geometric construction of form 

The study of OCR, devanagari and •	 visual references led to setting parameters 

for design of the font which are: 

	 - geometric construction  

	 - uniform weight and width of characters 

	 - one pixel gap between characters 

	 - simple joineries 

	 - open counters 



one stroke

two stroke

three stroke

number of strokes

Character segregation



Character segregation

points of contact with shirorekha

one point

two point

three point



Character design; form exploration



Character design; geometric construction

Characters based on lines and slight curves.

Form inspired from the construction of OCR-A

- Letterforms lack the devanagari character 



Character design; geometric construction

The circle makes characters more open, readable and restores its natural form



Feature extraction; highlighting features that distinguish one character from the other.

This type of a circle and line construction was finalised and 

letterforms were constructed on graph sheets with proper 

measurements and a grid.

Feature extraction



The Grid; circle and line

The grid defines framework of the character set

The height to width ratio is close to one



Character design; graph paper

Characters based on the grid were made on graph paper



Character design; graph paper

All implicit consonants have been drawn on graph sheets



Character design; tracing sheets

All characters were traced on to sheets to be scanned for digitization



Font design and generation

Software used for initial test typeface: •	 Fontographer 

A new set of alogarithm and codes will be written by the •	 OCR team and the 

font will be tested simultaneously 

The same grid has been followed and corrections made to the character set •	

include: 

	 - weight of stroke is increased 

	 - The distance between shirorekha and hanging characters increased 

	

Test prints have been reviewed and appropriate corrections have been made •	

The first version of the truetype OCR font for devanagari has been sent for •	

testing. The results of which are awaited. 



Font tests



Font tests



Font tests



Font tests



Font tests

Font tests in various point sizes



Font tests



Font tests



Future prospects

Develop the •	 entire character set, including conjuncts, explicit consonants, 

numerals and punctuations 

Review results from OCR team and revert back with corrections till desired •	

quality is achieved 

Generate a devanagari font that gives optimum •	 accuracy results for character 

recognition when scanned 

Proposal to continue project as Project 2•	  


