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e MORE THAN 100 YEARS OLD
e INITIATED IIT, NIT AND IISER SYSTEMS IN INDIA
e ONLY INDIAN UNIVERSITY IN THE TOP 100 RANKING

« ONLY INDIAN UNIVERSITY IN THE TOP 10 SMALL
(<5K STUDENTS) UNIVERSITIES

» (CENTRE FOR PRODUCT DESIGN AND
MANUFACTURING

* OLDEST DESIGN SCHOOL IN INDIA
* PIONEERED IN DESIGN RESEARCH

* SET UP INCUBATION CENTRE FOR PRODUCTIZATION
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°D Lab ==

RBesearch

M The Intelligent inclusive Interaction Design EIED] Lab undertakes research in the field of

human computer interaction, intelligent user interfaces and inclusive design. Existing
sponsored and student projects considered new interaction techniques for people with
different range of abilities, automotive and military aviation environments. Previous

Collaborators research explored user modelling for people with wide range of abilities and developing
new interactive systems inwvolving eye gaze, head, hand and finger movement trackers.
Present Projects include

Prospective 1. IT4All, DST SERB Early Career Fellowship, Govt of India {2017-2020)

Students 2. Reducing pilots’ cognitive load by facilitating human machine interaction in military

PR aviation environment by Aeronautical Research and Development Board, MoD, India
(2017-2019)

3. ASmart Manufacturing Test Bed for Biomedical Devices by BEobert Bosch Centre for
Cyber-Physical Systems | 2016-2019)

We have got a Best Paper Award at |IEEE International Conference on Control, Instrumentation,

RS Communication & Computational Technologies (ICCICCT-2016)

Gallery

Useful Links

-

Cl Course L ecture Notes

Geo-Tagging Porta

Download Cambridee Simulator

Students’ Handbook

How to write good research paper and give good research talk




VIDEO DEMONSTRATIONS




CONTENT

WHY TV — A USER SURVEY AT INDIA AND EUROPE

ACCESSIBILITY IN TV — SUMMARIZING ITU-T FGAVA

COMMON USER PROFILE — STANDARDIZING USER MODEL

EU GUIDE — CASE STUDY OF ACCESSIBLE DTV




USER SURVEY




STRATEGY

USER SURVEY
e  REQUIREMENT GENERATION
*  RANGE OF ABILITIES OF USERS

USABILITY ENHANCEMENT
* PERSONALIZING SYSTEM
*  VALIDATING PERSONALIZED SYSTEM

EXPLORING NEW MODALITIES OF INTERACTION




PLACES OF SURVEY

TAJIKISTAN The external boundaries of India

o, on this map have not been authenticated
AFGHANISTAN and may not be correct.

CHINA

PAKISTAN : Defhi NEFAL BHUTAN
Jaisalmer g . QAgra
laipur
0

Udﬂpﬂr‘
Gandhinagar » .
Bhopal

Mumbai 'l;' nal MYANMAR
CRABIAN » (Bombay) (BURMA)
SEA . Hyderabad BAY
Goa ﬁ‘lﬂjayawadz (3}
-Pma'ﬂ Chennai HENGAIL
Bengaluru Bangse » (Madras) Andaman

0c—== 300 km Mysore © Islands

0Dex— 180 miles © Kochi (Cochin)

- Nicobar
Kevala SRI Islands

INDIAN DCEAN LANKA




USER DEMOGRAPHICS

Frequency

Gender

Female




METRICS

» (GENERAL
« AGE
» (GENDER
» PROFESSION
 EDUCATION LEVEL
* VISUAL
*  MINIMUM FONT SIZE / VISUAL ACUITY
e DISTORTION IN VISION — AMSLER GRID
e (COLOUR BLINDNESS — ISHIHARA TEST

COGNITIVE
e TRAIL MAKING TEST
e DIGIT SYMBOL TEST

MOTOR
* GRIP STRENGTH
* ACTIVE RANGE OF MOTION OF WRIST
* TREMOR

SUBJECTIVE QUESTIONNAIRE
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VISUAL DATA ANALYSIS

e APPROXIMATELY ONE THIRD OF THE SAMPLE NEEDED BIGGER FONT SIZE

e A FEW USERS ALSO HAVE COLOUR BLINDNESS MAINLY RED-GREEN TYPE
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TECHNOLOGY EXPOSURE DATA ANALYSIS

* MOST INDIAN USERS DID NOT USE SMARTPHONE OR KIOSKS

*  MOST OF THEM USE MOBILE PHONE AND TV THOUGH A FEW REPORTED PROBLEMS WITH SMALL BUTTON SIZE

*  MOST OF THEM FIND COMPUTERS HARD TO REMEMBER AND USE

* THEY ARE INTERESTED TO USE COMPUTERS TO CONNECT TO THEIR DISTANT RELATIVES

* A FEW OF USERS WOULD LIKE TO PURSUE THEIR HOBBIES USING COMPUTER
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SUMMARY OF RESULTS

EDUCATION LEVEL IS MORE IMPORTANT THAN AGE WITH RESPECT TO COGNITION

AGE REDUCES HAND STRENGTH IN TURN CAPABILITY OF USING COMPUTER PERIPHERALS

BIGGER FONT SIZE AND BUTTONS ARE GOOD

ELDERLY USERS WILL USE IT IF IT IS INTERESTING AND EASY-TO-USE
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ITU — T FGAVA CASE STUDY
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IDENTIFY PROBLEMS

* MAINSTREAM PRODUCTS AND SERVICES OFTEN IGNORE ACCESSIBILITY ISSUES

« NO WAY TO MAP ACCESSIBILITY FEATURES TO USERS' RANGE OF CAPABILITIES

* QUALITY OF SERVICE AND PARTICIPATION EXPERIENCE

* LACK OF ASSISTIVE PRODUCTS, SERVICES AND SCOPE OF EDUCATION IN DEVELOPING
COUNTRIES
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SET UP VISION

* ALL AUDIO VISUAL MEDIA CAN BE ACCESSED BY MULTIPLE MODALITIES

* THE MEDIA WILL BE INTELLIGENT ENOUGH TO CHOOSE THE APPROPRIATE MODALITY OF INTERACTION AND ACCESSIBILITY
SERVICE BASED ON PHYSICAL, MENTAL AND SITUATIONAL IMPAIRMENT OF USERS

* BOTH THE CONTENT AND PRESENTATION OF MEDIA CAN ADAPT ITSELF BASED ON CONTEXT OF USE AND CHANGE OF RANGE
OF ABILITIES OF USERS WITH PROGRESSION OF AGE OR DISEASE.

* AUDIO VISUAL CONTENT DEVELOPERS CAN
* UNDERSTAND
*  VISUALIZE
*  MEASURE EFFECT OF IMPAIRMENT ON THEIR DESIGN

* EACH PRODUCT WILL EITHER SERVE DIFFERENT IMPAIRMENT OR HAVE SPECIFICATION ABOUT THE ASSUMED RANGE OF
CAPABILITIES OF USERS

* AUDIO VISUAL MEDIA WILL BE SEAMLESSLY PORTABLE TO DIFFERENT PLATFORMS AND TRANSMISSION MEDIA.
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CONSOLIDATE CASE STUDIES

* VIEWER ALONE WATCHING NEWS IN HIS DRAWING ROOM

* VIEWER WATCHING A LIVE SHOW AND PARTICIPATING IN A VOTING PROCESS WITH MOBILE PHONE AND
IMAGE RECOGNITION TECHNOLOGY

* VIEWER WATCHING A LIVE SHOW IN A CONNECTED TV AND SHOPPING OVER INTERNET USING DIRECT
MANIPULATION WITH A GYROSCOPIC REMOTE

* VIEWER PLAYING A GAME IN A CONNECTED TV WITH AUGMENTED REALITY SYSTEM
* VIEWER USING A VIDEO CONFERENCING APPLICATION IN A HYBRID TV

e VIEWER DISCOVERING CONTENT IN A CONNECTED TV

xRN SO AONG a ra
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ipation

PARTICIPATION TAXONOMY
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USING THE TAXONOMY

Users

Device

Interaction

Media

Caption

Audio caption

Screen
magnification




COMMON USER PROFILE




USER PROFILING FORMAT

Variable name

Usemame A unique 1d of user

P
S
Standing height of user

Description

Volume Preferred volume of speakers
fontSize Minimum font size of interface captions
fontColour Preferred fore colour of buttons

cursorSize Size of cursor

cursorColour Colour of cursor

Colour Presence and type of colour blindness. used to predict colour

Blindness contrast of interface

Tremor Presence of Tremor or Spasm in hand

Data
Type

Strin
assword Log In credential

Integer

String
Integ

s E
Integer
ager
§

Integer
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USER CENTRED DESIGN PROCESS
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Users Clusters Simulation Optimized interfaces




SIMULATION EXAMPLE

Shared ltems




USER MODELLING RULES
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DIGITAL TV FRAMEWORK - EU GUIDE

Input
devices

Motion
sensor
(pointing,
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Speech
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Remote
control
(button
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User Input
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C++ API
{GUIDE bus}

User interface
technology
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FRAMEWORK APPLICATION INTERFACE
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CONCLUSIONS

* TV IS STILL MOST POPULAR AV MEDIA
AMONG ELDERLY

» ACCESSIBLE TV SHOULD BE A MULTI-
STAKEHOLDER APPROACH REQUIRING BOTH NEW
RESEARCH AND QUALITY ASSURANCE OF
EXISTING ACCESSIBILITY OPTIONS

e USER MODELLING IS A VIABLE APPROACH
TOWARDS INCLUSIVE TV

e ACCESSIBLE DTV FRAMEWORK HAS ALREADY
BEEN EXPLORED IN RESEARCH, NEEDS BLESSINGS
OF INDUSTRY

Humar—Lom puter Interaction Sefles

Pradipta Biswas
Carlos Duarte

Patrick Langdon

Luis Almeida Editors

A Multimodal
End-2-End
Approach to
Accessible
Computing
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