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Motivation

High Performance Computing Centric 
Focus of C-DAC

Electronic lamp in 1993-1994

C-DAC’s Corporate Image (1994-95)

Advanced Computing for Human Advancement
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Conceived the Multimedia Resource
Centre Project 1996-97 funded by DIT

1998 onwards-

Diversified into many spheres of technology development like
Multimedia Authoring, Digital Library for Indian Heritage, Digital 
Archeology, e-Learning, Game Design, Tools for Usability 
Evaluation, HCI as the underlying theme for every technical project
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Research is an ORGANIZED and 
SYSTEMATIC way of FINDING ANSWERS

to QUESTIONS.

What is research?
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Kinds of Research Kinds of Research

• Basic: 
Knowledge for the sake of theory

• Applied: 
Showing how the finding could be applied

• Exploratory: 
Lacking the clarity of objective

• Confirmatory: 
Confirming that the theory is supported 
by the facts

• Quantitative: 
Measuring

• Qualitative: 
Observations

• Literature Survey: 
Books, Research Papers
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General Approach

Holistic Analytic

Deductive
(Hypothesis Testing)

Heuristic
(Hypothesis Generating)

Research Aim

Low High

Explicitness of data collection procedures

Algorithmic
(Fixed set of rules)

Broad Approaches to Research
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Kinds of Experimental Research
• Pre-experiment Study: Lower Validity (Inadequate)

• Quasi-Experiments: External Validity (Inadequate)

• True Experiments: Internal Validity

Contextual Study, Requirements 
Elicitation, User Profiling, Interview, 
Affinity Diagram, Field Study, etc.

Paper prototype, non-functional 
UI Prototype, Visualization of 

Interaction Design

Partly Functional Prototype, Final 
Product, Test of the experiment in 

real world conditions



Human Computer Interaction Design

Copyright © Dinesh S. Katre

Levels of Research & Development

Techniques, Methods, Processes, 
Underlying Theories, Principles, 

Knowledge Creation

New Product / System / Tools/ 
Process Design, Technology 

Innovation, Invention

GUI Design / Interaction Design, 
Practicing well-known methods

Technology development without 
awareness of HCI Unaware 

Aware 

Disruptive / 
Incremental R & D

Knowledge 
Creation
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Multi-disciplinary 
domain

Multi-disciplinary Research

Research in which a problem 
is analyzed using the 
perspective and methodology 
of more than one discipline.
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Human-Computer Interaction (HCI)
� Computer Science
� Cognitive Science
� Behavioral Psychology
� Social Science
� Semiotics
� Linguistics 

(Speech, Natural language, Cognitive)
� Aesthetics
� Visual Design / Visual Literacy
� Industrial Design
� Multimedia Communication (Multi-sensory)
� Ergonomics 

(Physiological, Cognitive)
� Instructional Design and Learning
� Library and Information Science
� Phenomenology
� Anthropometry
� Anthropomorphy
� Anthropology
� Statistics

Multi-disciplinary 
domain



Human Computer Interaction Design

Copyright © Dinesh S. Katre

Barriers in Interdisciplinary Research

� Insecurity due to unknown disciplines

� Strong influence of candidate’s primary background

� Adaptability to other disciplines

� Lack of access to relevant literature

� Unavailability of guidance

� Inability to translate the interdisciplinary findings into the 
solution
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Issues in Multidisciplinary Research

� Ownership

� Trade-offs between the disciplines

� Terminological conflicts

� Deciding the weight and focus for each discipline

� Prejudices against other discipline

� Difference in goals, expectations and methodologies 

� Integration and representation of multidisciplinary knowledge

� Acceptance / Recognition
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Cognitive ScienceSoftware Engineering

Multimedia Communication

(Greater focus on visual communication)

Semiotics

• Core Discipline
Computer Science

Software Engineering

• Complementing Disciplines 
Cognitive Science
Semiotics
Linguistics
Visual Communication
Multimedia

My Doctoral Research in HCI: 
Visualization of Interface Metaphor for Software: 

An Engineering Approach



Human Computer Interaction Design

Copyright © Dinesh S. Katre

Computer Science

Cognitive Science
Software 
Product

Benefits of Interdisciplinary Research

� Knowledge expansion

� Knowledge redefinition

� Knowledge creation

� New processes, approaches

� Innovative technology, products

� New user groups, professions

� Identification of challenges, problems, opportunities




