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Design is ubiquitous; it pervades all spheres of life, and has been around ever 
since life has been engaged in purposefully changing the world around it. While 
some designs have transcended time, designs are always in the process of being 
evolved. Research into design and the emergence of a research community in this 
area have been relatively new, its development influenced by the multiple facets of 
design (human, artefact, process, organisation, ecology, micro- and macro-econ-
omy by which design is shaped and which it shapes in turn) and the associated 
diversification of the community into those focusing on various aspects of these 
facets, in various applications. Design is complex, balancing the needs of multiple 
stakeholders, and requiring a multitude of areas of knowledge to be utilised, with 
resources spread across space and time.

The collection of papers in these two book volumes constitutes the Proceedings 
of the Fifth International Conference on Research into Design (ICoRD’15) held 
at the Indian Institute of Science, Bangalore, India during 7–9 January 2015. 
ICoRD’15 is the fifth in a series of biennial conferences held in India to bring 
together the international community from diverse areas of design practice, teach-
ing and research. The goals are to share cutting edge research about design among 
its stakeholders; aid the ongoing process of developing a collective vision through 
emerging research challenges and questions; and provide a platform for interac-
tion, collaboration and development of the community in order for it to address 
the global and local challenges by forming and realising the collective vision. The 
conference is intended for all stakeholders of design, and in particular for its prac-
titioners, researchers, teachers and students.

Of the 265 abstracts submitted to ICoRD’15, 196 were selected for full paper 
submission. 151 full papers were submitted, which were reviewed by experts from 
the ICoRD’15 International Programme Committee comprising 180 members 
from over 131 institutions or organisations from 34 countries spanning six conti-
nents. Finally, 118 full papers, authored by over 275 (275 unique authors, actually 
335 author entries in 118 papers) researchers from 86 institutions and organisa-
tions from 24 countries spanning six continents, were selected for presentation at 
the conference and for publication as chapters in this book. ICoRD has steadily 
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grown over the last four editions, from a humble beginning in 2006 with 30 papers 
and 60 participants, through 75 papers and 100 participants in ICoRD’09, 100 
papers and 150 participants in ICoRD’11, to 114 papers and 170 participants in 
ICoRD’13.

ICoRD’15 had 14 sessions with 70 podium papers, and 48 papers with brief 
podium presentations followed by poster display and discussion. It had keynotes 
from prominent researchers and practitioners from around the world such as: 
Vincent Floderer from CRIMP, France, Kristin Wood from Singapore University 
of Technology and Design, Singapore, John Gero from George Mason University, 
USA, Richard Gardner from The Boeing Company, USA, Sudhakar Nadkarni from 
Welingkar Institute of Management, India, and Rishikesha Krishnan from Indian 
Institute of Management Indore, India. It had two panel discussions on “Publishing 
Research Papers” and “Practice of Design”, and five workshops, on Design Cognition, 
Sustainability, Emotional Engineering, Paper Crumpling, and Design Innovation 
Centre (DIC) Hubs in India. From 2015, ICoRD started giving ICON3 awards (acro-
nym for ICoRD Outstanding Contribution to desigN scieNce and educatioN) to out-
standing contributors to design education and research. Professor Sudhakar Nadkarni 
and Prof. John Gero were selected as ICON3 awardees for 2015, respectively for their 
outstanding contributions to design education and design research.

The chapters in this book together cover all three major areas of products and 
processes: functionality, form and human factors. The spectrum of topics range from 
those focusing on early stages such as creativity and synthesis, through those that 
are primarily considered in specific stages of the product life cycle, such as safety, 
reliability or manufacturability, to those that are relevant across the whole product 
life cycle, such as collaboration, communication, design management, knowledge 
management, cost, environment and product life cycle management. Issues of deliv-
ery of research into design, in terms of its two major arms: design education and 
practice, are both highlighted in the chapters in this book. Foundational topics such 
as the nature of design theory and research methodology are also major areas of 
focus. It is particularly encouraging to see in the chapters the variety of areas of 
application of research into design—aerospace, healthcare, automotive and white 
goods are but a few of the sectors explored. The theme of this year’s conference 
and of this book is “Design Across Boundaries”, where boundaries are manifold and 
span many dimensions—economy, culture, age, gender, religion, caste, class, educa-
tion, family, digitalisation, geography (rural/urban) and so on.

The book has two volumes. Volume I focuses on Design Theory, Research 
Methodology, Aesthetics, Human Factors and Education. Volume II focuses on 
Design Creativity, Sustainability, Design for X, Enabling Technologies, Design 
Management and Applications in Practice. Volume I broadly focuses on form and 
human factors, while Volume II focuses on functionality.

On behalf of the Steering Committee, Advisory Committee, Local Organising 
Committee and Co-Chairs, I thank all the authors, delegates, institutions and 
organisations that participated in the conference and the International Programme 
Committee for their support in organising ICoRD’15 and putting this book 
together. I am thankful to the Design Society and Design Research Society for 
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their kind endorsement of ICoRD’15. I thank Indian Institute of Science (IISc), 
Bangalore and its Centre for Product Design and Manufacturing, for their support 
of this event. I also wish to place on record and acknowledge the enormous sup-
port provided by Mr. Ranjan B.S.C., Ms. Kumari M.C. and Ms. Nishath Salma 
of IISc in managing the review process, and in preparation of the conference 
programme and this book, and the large and dedicated group of student-volun-
teers of Indian Institute of Science, Bangalore in the organisation of the confer-
ence. Finally, I thank Springer, especially its Editor Ms. Swati Meherishi, for 
the wonderful support extended in the publication of this book and for sponsor-
ing books and book coupons for Distinguished Paper Awards and ICON3 Awards 
respectively.

Amaresh Chakrabarti



ix

Steering Committee

B. Gurumoorthy Indian Institute of Science, India
John Gero George Mason University, USA
Kota Harinarayana National Aeronautical Laboratories, India (Chair)
Uday Athavankar Indian Institute of Technology Bombay, India
Udo Lindemann Technical University of Munich, Germany

Advisory Committee

Ananda Kumar LPerspective, India
Anjan Das Confederation of Indian Industry, India
Aparajita Ojha IIIT D&M Jabalpur, India
Arabinda Mitra  International Division, Department  

of Science and Technology, India
V.S. Arunachalam  Center for Study of Science, Technology  

and Policy, India
Arun Jaura Traktion, India
Ashok Jhunjhunwala  Indian Institute of Technology Madras,  

Chennai, India
Bala Bharadvaj Boeing Research and Technology Center, India
R. Gnanamoorthy IIIT D&M, Kancheepuram, India
Imre Horvath Delft University of Technology, The Netherlands
Larry Leifer Stanford University, USA
P.J. Mohanram  Indian Machine Tool Manufacturers  

Association, India
T.S. Mruthyunjaya 
(Chairman Emeritus, CPDM) 

Indian Institute of Science, India

Conference Organisation



Conference Organisationx

K. Radhakrishnan Indian Space Research Organisation, India
Raman Saxena USID Foundation, India
S. Sainath LPerspective, India
Sam Pitroda National Innovation Council, India
Denis Bertin Airbus India
P.S. Subrahmanyam Aeronautical Development Agency, India
Lt. Gen. V.J. Sundaram National Design and Research Forum, India
Udayant Malhoutra CII National Committee on Design, India

Programme Chair

Amaresh Chakrabarti Indian Institute of Science, India

Co-chairs

Lucienne Blessing University of Luxembourg, Luxembourg
Gaur Ray Indian Institute of Technology Bombay, India
Raghu Prakash Indian Institute of Technology Madras, Chennai, India
Steve Culley University of Bath, UK
Tim McAloone Technical University of Denmark, Denmark
Toshiharu Taura Kobe University, Japan
Umberto Cugini Politecnico di Milano, Italy

Programme Committee

A.V. Gokula Vijaykumar University of Strathclyde, UK
Ahmed Kovacevic City University London, UK
Ajith Kumar T. A. Pai Management Institute, India
Akin Kazakci Ecole de Mines, France
Alex Duffy University of Strathclyde, UK
Alison Mckay University of Leeds, UK
Amitabha Mukerjee Indian Institute of Technology Kanpur, India
K. Ananthasuresh Indian Institute of Science, India
Anindya Deb Indian Institute of Science, India
Anja Maier Technical University of Denmark, Denmark
Anshuman Tripathy Indian Institute of Management Bangalore, India
Ashitava Ghosal Indian Institute of Science, India
Ashok Goel Georgia Institute of Technology, USA
Ashok Iyer Manipal University Dubai Campus, UAE



Conference Organisation xi

Ashutosh Tiwari Cranfield University, UK
Axel Thallemer  Universität für künstlerische und industrielle 

Gestaltung, Austria
Aylmer Johnson University of Cambridge, UK
Aziz Bouras Qatar University, Qatar
Ben Hicks University of Bath, UK
Benoit Eynard Universite de Technologie de Compiegne, France
Bernard Yannou École Centrale Paris, France
Biren Prasad CERA Institute, USA
Bishakh Bhattacharya Indian Institute of Technology Kanpur, India
C. Amarnath Indian Institute of Technology Bombay, India
Cees de Bont Hong Kong Polytechnic University, Hong Kong
Chalapathi Rao Nori Indian Institute of Science, India
Christian Redlinghuys University of Cape Town, South Africa
Christian Weber Technische Universität Ilmenau, Germany
Christopher Magee Massachusetts Institute of Technology, USA
Claudia Eckart Open University, UK
Clement Fortin École Polytechnique de Montreal, Canada
Craig Vogel University of Cincinnati, USA
Dan Braha University of Massachusetts, USA
Dan McAdams Texas A&M University, USA
Darlie O. Koshy Apparel Export Promotion Council, India
Dave Brown Worcester Polytechnic Institute, USA
David Rosen Georgia Institute of Technology, USA
Debkumar Chakrabarti Indian Institute of Technology Guwahati, India
Denis Cavallucci INSA Strasbourg, France
Dibakar Sen Indian Institute of Science, India
Edwin Koh National University of Singapore, Singapore
Ehud Kroll Technion, Israel
Elena Mulet Universitat Jaume I, Spain
Emmanuel Caillaud Universite de Strasbourg, France
Eric Blanco Institut Polytechnique de Grenoble, France
Eswaran Subrahmanian Carnegie Mellon University, USA
Filippo Salustri Ryerson University, Canada
Francesco Ferrise Politecnico di Milano, Italy
Gabriela Goldschmidt Technion, Israel
Gaetano Cascini Politecnico di Milano, Italy
Gaur Ray Indian Institute of Technology Bombay, India
Georges Fadel Clemson University, USA
Glen Mullineux University of Bath, UK
Guenther Seliger Technical University of Berlin, Germany
Gul Kremer Pennsylvania State University, USA
B. Gurumoorthy Indian Institute of Science, India
Helen Petrie University of York, UK
Henry Ming Shanghai Jiao Tong University, China



Conference Organisationxii

Herbert Birkhofer TU Darmstadt, Germany
I.S. Jawahir University of Kentucky, USA
Indira Thouvenin Universite de Technologie Compiegne, France
J.E. Diwakar Indian Institute of Science, India
Jami Shah Arizona State University, USA
Janet Allen University of Oklahoma, USA
Jaywant Arakeri Indian Institute of Science, India
Joaquim Macia Polytechnic University of Catalunya, Spain
Johan Malmqvist Chalmers University of Technology, Sweden
Jonathan Borg University of Malta, Malta
Joost Duflou Katholieke Universiteit Leuven, Belgium
Jozef Duhovnik University of Ljubljana, Slovenia
Jozsef Vancza MTA SZTAKI, Hungary
K. Sudhakar Indian Institute of Technology Bombay, India
K. Munshi Indian Institute of Technology Bombay, India
Kalyanmoy Deb Michigan State University, USA
Kees Dorst University of Technology Sydney, Australia
Kemper Lewis  University of Buffalo, The State University  

of New York, USA
Kikuo Fujita Osaka University, Japan
Kristina Shea Technische Universität München, Germany
Lauri Koskela University of Salford, UK
Li Shu University of Toronto, Canada
LIN Rungati National Taiwan University of Arts, Taiwan
Linda Schmidt University of Maryland, USA
L.S. Ganesh Indian Institute of Technology Madras, India
Lucienne Blessing University of Luxembourg, Luxembourg
M. Manivannan Indian Institute of Technology Madras, India
Maik Maurer Technische Universität München, Germany
Mandeep Singh  School of Planning and Architecture  

New Delhi, India
Marco Aurisicchio Imperial College London, UK
Marco Cantamessa Politecnico di Torino, Italy
Maria Yang Massachusetts Institute of Technology, USA
Mario Storga University of Zagreb, Croatia
Mario Fargnoli University of Rome, La Sapienza, Italy
Martin Grimhelden Royal Institute of Technology, Sweden
Martin Steinart  Norwegian University of Science  

and Technology, Norway
Mary Matthew Indian Institute of Science, India
Mary Thompson Technical University of Denmark, Denmark
Ming xi Tang Hong Kong Polytechnic University, Hong Kong
Mitchell Tseng  The Hong Kong University of Science  

and Technology, Hong Kong
Monica Bordegoni Politecnico di Milano, Italy



Conference Organisation xiii

Monto Mani Indian Institute of Science, India
Moreno Muffatto Universita di Padova, Italy
Nilesh Vasa Indian Institute of Technology Madras, India
Ozgur Eris Delft University of Technology, The Netherlands
P. Radhakrishnan PSG Institute of Advanced Studies, India
P. Rodgers Northumbria University, UK
P.V.M. Rao Indian Institute of Technology Delhi, India
Panos Papalambros University of Michigan, USA
Peter Torlind Lulea University of Technology, Sweden
Peter Childs Imperial College London, UK
Petra Badke-Schaub Delft University of Technology, The Netherlands
Phillippe Girard University of Bordeaux, France
Pieter Vermass Delft University of Technology, Netherlands
Prabir Sarkar Indian Institute of Technology Ropar, India
Pradeep Yammiyavar Indian Institute of Technology Guwahati, India
Puneet Tandon IIIT D&M Jabalpur, India
Rachuri Sudarsan  National Institute of Standards  

and Technology, USA
Raghu Echempati Kettering University, USA
Raghu Prakash Indian Institute of Technology Madras, India
Rajkumar Roy Cranfield University, UK
Ralph Bruder Technical University of Darmstadt, Germany
Ravi Punekar Indian Institute of Technology Guwahati, India
Ravi Poovaiah Indian Institute of Technology Bombay, India
Reiner Anderl Technical University of Darmstadt, Germany
Ricardo Sosa  Singapore University of Technology  

and Design, Singapore
Richard Liu Chang Gung University, Taiwan
Rikard Soderberg Chalmers University of Technology, Sweden
Rina Maiti Indian Institute of Science, India
Roman Zavbi University of Ljubljana, Slovenia
Rosario Vidal Universitat Jaume I, Spain
S. Krishnan  Center for Study of Science, Technology  

and Policy, India
S. Vinodh  National Institute of Technology  

Tiruchirappalli, India
Sangarappillai Sivaloganathan United Arab Emirates University, UAE
Santosh Jagtap Lund University, Sweden
Satish Kailas Indian Institute of Science, India
Sean Hanna University College London, UK
Serge Rohmer Université de Technologie de Troyes, France
Shayne Gooch University of Canterbury, New Zealand
Shilpa Ranade Indian Institute of Technology Bombay, India
Simon Bolton Birmingham Institute of Art and Design, UK
Somwrita Sarkar University of Sydney, Australia



Conference Organisationxiv

Srinivas Kota  Birla Institute of Technology and Science  
Pilani, India

Srinivasan Venkataraman Technische Universität München, Germany
Stanislav Hosnedl University of West Bohemia, Czech Republic
Stephen C.-Y. Lu  University of Southern California Los  

Angeles, USA
Steve Culley University of Bath, UK
Steve Evans University of Cambridge, UK
Steven MacGregor University of Girona, Spain
Subir Saha Indian Institute of Technology Delhi, India
Susy Verghese Indian Institute of Technology Madras, India
Tamotsu Murakami The University of Tokyo, Japan
Tim McAloone Technical University of Denmark, Denmark
Tjamme Wiegers Delft University of Technology, The Netherlands
Tom Vaneker University of Twente, The Netherlands
Torben Lenau Technical University of Denmark, Denmark
Tracy Bhamra Loughborough University, UK
Umberto Cugini Politecnico di Milano, Italy
Vesna Popovic Queensland University of Technology, Australia
Vijay Srinivasan  National Institute of Standards  

and Technology, USA
Vinod Vidwans FLAME School of Communication, India
Vishal Singh Aalto University, Finland
William Ion Strathclyde University, UK
Winifred Ijomah University of Strathclyde, UK
Wolfgang Wimmer Vienna University of Technology, Austria
Yasushi Umeda University of Tokyo, Japan
Ying-Chieh Liu Chang Gung University, Taiwan
Yong Chen Jiao Tong University, China
Yong Se Kim Sungkyunkwan University, Korea
Yong Zeng Concordia University, Canada
Yoram Reich Tel Aviv University, Israel
Yosef Oehmann Technical University of Denmark, Denmark
Yoshiki Shimomura Tokyo Metropolitan University, Japan
Yoshiyuki Matsuoka Keio University, Japan
Yrjo Sotamaa Aalto University, Finland
Yukari Nagai  Japan Advanced Institute of Science  

and Technology, Japan

Local Organising Committee

G.K. Ananthasuresh Indian Institute of Science, India
Jaywant Arakeri Indian Institute of Science, India



Conference Organisation xv

Anindya Deb Indian Institute of Science, India
J.E. Diwakar Indian Institute of Science, India
Ashitava Ghosal Indian Institute of Science, India
Satish Vasu Kailas Indian Institute of Science, India
Rina Maiti Indian Institute of Science, India
Monto Mani Indian Institute of Science, India
Mary Matthew Indian Institute of Science, India
N.V.C. Rao Indian Institute of Science, India
N.D. Shivakumar Indian Institute of Science, India
Dibakar Sen Indian Institute of Science, India
Anumeha Rai Indian Institute of Science, India
Ashish Verma Indian Institute of Science, India
Bismita Nayak Indian Institute of Science, India
Kaushik Choudhury Indian Institute of Science, India
Dharam Deo Prasad Indian Institute of Science, India
E. Govindaprasath Indian Institute of Science, India
Govinda Sharma Indian Institute of Science, India
Anirudha Bhattacharjee Indian Institute of Science, India
Murali Krishna Indian Institute of Science, India
P. Krupakar Indian Institute of Science, India
Nipun Patil Indian Institute of Science, India
Salil Sapre Indian Institute of Science, India
Samrat Sankhya Indian Institute of Science, India
Shivam Raina Indian Institute of Science, India
Unnati Jain Indian Institute of Science, India
Minu Pradeep Indian Institute of Science, India
Mangaldas Budho Gaonkar Indian Institute of Science, India
C.S. Susmith Indian Institute of Science, India
P.S. Suvin Indian Institute of Science, India
S. Tushar Pawar Indian Institute of Science, India
A. Vignesh Kumar Indian Institute of Science, India
S. Chandra Mouli Indian Institute of Science, India
Chandana Venkatayogi Indian Institute of Science, India
Dawn Varghese Indian Institute of Science, India
J.R. Hari Prakash Indian Institute of Science, India
Hari Narayanan Indian Institute of Science, India
V.S. Krishna Prasad Indian Institute of Science, India
M.C. Kumari Indian Institute of Science, India
Pavan Sridharan Indian Institute of Science, India
Nilakantha Singh Deo Indian Institute of Science, India
Biplab Sarkar Indian Institute of Science, India
B.S.C. Ranjan Indian Institute of Science, India
B. Santhi Indian Institute of Science, India
B. Damayanthi Jesudas Indian Institute of Science, India
Divyanshu Joshi Indian Institute of Science, India



Conference Organisationxvi

Gajanan Kulkarni Indian Institute of Science, India
S. Harivardhini Indian Institute of Science, India
Kiran Ghadge Indian Institute of Science, India
N. Madhusudanan Indian Institute of Science, India
Manoj Kumar Mahala Indian Institute of Science, India
Nitesh Batia Indian Institute of Science, India
Praveen T. Uchil Indian Institute of Science, India
Suman Devadula Indian Institute of Science, India
Sonal Keshwani Indian Institute of Science, India
Shakuntala Acharya Indian Institute of Science, India
V. Prajwal Indian Institute of Science, India
K. Eazhil Selvan Indian Institute of Science, India
Vineeth Muralidharan Indian Institute of Science, India
Anshul Mittal Indian Institute of Science, India
Rahul Kanyal Indian Institute of Science, India
G. Ranga Srinivas Indian Institute of Science, India
Nishath Salma Indian Institute of Science, India
R. Ravindra Indian Institute of Science, India
Rohit John Varghese Indian Institute of Science, India



xvii

Part I Design Theory and Research Methodology

A Case Study in Participatory Service Design for Rural  
Healthcare System in India Using a Pattern Language . . . . . . . . . . . . . . . . 3
Pramod Khambete, Uday Athavankar, Pankaj Doke, Ratnendra Shinde,  
Debjani Roy, Sujit Devkar, Sanjay Kimbahune and Sujata Chaudhary

How Different Models of Value Change Affect Emergent  
Patterns in Design Practice: Agent Based Simulations . . . . . . . . . . . . . . . . 15
Vishal Singh and John Gero

Multidisciplinary Design Behaviour Using Sketching  
and Mental Imagery: A Literature Review and Considerations  
for Future Research  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Mia A. Tedjosaputro, Yi Teng Shih, Patrick Pradel and Chantelle Niblock

Ways of Drifting—Five Methods of Experimentation  
in Research Through Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Peter Gall Krogh, Thomas Markussen and Anne Louise Bang

Design Space Configuration for Minimizing Design  
Information Entropy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Petter Krus

Design Research Model: Establishing a Link Between  
Design Education, Practice and Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Gayatri Menon

Conduplicated Symmetries: Renegotiating the Material  
Basis of Prototype Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Arne Berger, Michael Heidt and Maximilian Eibl

Contents

http://dx.doi.org/10.1007/978-81-322-2232-3_1
http://dx.doi.org/10.1007/978-81-322-2232-3_1
http://dx.doi.org/10.1007/978-81-322-2232-3_2
http://dx.doi.org/10.1007/978-81-322-2232-3_2
http://dx.doi.org/10.1007/978-81-322-2232-3_3
http://dx.doi.org/10.1007/978-81-322-2232-3_3
http://dx.doi.org/10.1007/978-81-322-2232-3_3
http://dx.doi.org/10.1007/978-81-322-2232-3_4
http://dx.doi.org/10.1007/978-81-322-2232-3_4
http://dx.doi.org/10.1007/978-81-322-2232-3_5
http://dx.doi.org/10.1007/978-81-322-2232-3_5
http://dx.doi.org/10.1007/978-81-322-2232-3_6
http://dx.doi.org/10.1007/978-81-322-2232-3_6
http://dx.doi.org/10.1007/978-81-322-2232-3_7
http://dx.doi.org/10.1007/978-81-322-2232-3_7


Contentsxviii

Notes for Rule-Based Design from Cognitive  
and Visual-Computational Models, Especially Shape Algebras . . . . . . . . . 79
Paul Varghese

The Roles of Engineering and Spirit in Product Design . . . . . . . . . . . . . . . 91
S. Saleem Ahmed

Holistic Approach to Product Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
S. Saleem Ahmed

Expanding DRM Framework to Formulate Supreme Causal  
Models from Research Articles in the Area of Product Disassembly . . . . . 109
S. Harivardhini and Amaresh Chakrabarti

The Taguchi Method as a Means to Verify the Satisfaction  
of the Information Axiom in Axiomatic Design . . . . . . . . . . . . . . . . . . . . . . 121
Sergio Rizzuti

Part II Design Aesthetics, Semiotics, Semantics

Identification of User Perceptions and Design Parameters  
of Vehicle Cluster Instruments in Different Cultures  . . . . . . . . . . . . . . . . . 135
Pratap Kalenahalli Sudarshan, Matthias Wagner, Olesja Marinets  
and Michaela Kauer

Designing Alternative Paradigm for Traditional Visual Storytelling . . . . . 145
Saptarshi Kolay and Shatarupa Thakurta Roy

An Introduction to the Tendency of Online Cosmetic  
Advertisement Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Yen-Ting Lai, Ching-Yuan Huang and Mu-Chien Chou

Investigating Shape Comparison Tools for Benchmarking  
Differences in Product Appearance During Product Styling  . . . . . . . . . . . 169
Charlie Ranscombe, Philip Kinsella, Paul R. Stoddart and Gavin Melles

Research in Visual Ethnography Focusing on Markets of Kanpur . . . . . . 181
Siddharth and Satyaki Roy

How to Impress Your User: Guideline for Designing the  
Product Impression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
Constantin von Saucken, Andreas Wenzler and Udo Lindemann

Creating Brand Recognition Through Product Design . . . . . . . . . . . . . . . . 205
Pablo Marcel de Arruda Torres

http://dx.doi.org/10.1007/978-81-322-2232-3_8
http://dx.doi.org/10.1007/978-81-322-2232-3_8
http://dx.doi.org/10.1007/978-81-322-2232-3_9
http://dx.doi.org/10.1007/978-81-322-2232-3_10
http://dx.doi.org/10.1007/978-81-322-2232-3_11
http://dx.doi.org/10.1007/978-81-322-2232-3_11
http://dx.doi.org/10.1007/978-81-322-2232-3_12
http://dx.doi.org/10.1007/978-81-322-2232-3_12
http://dx.doi.org/10.1007/978-81-322-2232-3_13
http://dx.doi.org/10.1007/978-81-322-2232-3_13
http://dx.doi.org/10.1007/978-81-322-2232-3_14
http://dx.doi.org/10.1007/978-81-322-2232-3_15
http://dx.doi.org/10.1007/978-81-322-2232-3_15
http://dx.doi.org/10.1007/978-81-322-2232-3_16
http://dx.doi.org/10.1007/978-81-322-2232-3_16
http://dx.doi.org/10.1007/978-81-322-2232-3_17
http://dx.doi.org/10.1007/978-81-322-2232-3_18
http://dx.doi.org/10.1007/978-81-322-2232-3_18
http://dx.doi.org/10.1007/978-81-322-2232-3_19


Contents xix

Kundan Jewellery Design-Diverse Style of Form Clusters  
a Methodical Study of Their Characteristics . . . . . . . . . . . . . . . . . . . . . . . . 215
Parag K. Vyas

Sound Symbolism in India Comic Books . . . . . . . . . . . . . . . . . . . . . . . . . . . 227
Subir Dey and Prasad Bokil

Anatomy of Bengali Letterforms: A Semiotic Study . . . . . . . . . . . . . . . . . . 237
Subhajit Chandra, Prasad Bokil and Darmalingam Udaya Kumar

Redefining the Grid in Visual Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249
Prasad Bokil

Investigating Frequently Used Stroke Sequence, of Handwritten  
Devanagari Letters, by Observing Second Script Learners . . . . . . . . . . . . 261
Santosh Kshirsagar and Ravi Poovaiah

A Design Practice on Communicating Emotions Through Visual,  
Tactile and Auditory Simulations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279
Secil Ugur Yavuz, Monica Bordegoni and Marina Carulli

Title Design in Bollywood Film Posters: A Semiotic Analysis. . . . . . . . . . . 291
Mohammad Shahid, Prasad Bokil and Darmalingam Udaya Kumar

Processes, Methods and Knowledge Creation in Jewellery  
Design Practice  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303
Noor Adila Mohd Rajili, Andre Liem, Elin Olander and Anders Warell

Aesthetic Design Optimization of a Sustainable Human  
Cum Electric Powered Vehicle Through Implication of Golden  
Ratio Perspectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315
Sachin Mishra and Pradeep Kumar

Cognitive Theories of Product Emotion and Their Applications  
in Emotional Product Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329
Anirban Chowdhury, Swathi Matta Reddy, Debkumar Chakrabarti  
and Sougata Karmakar

Designing Meaning to Change Consumer Behaviour: An Exploration . . . 341
Gregor Waltersdorfer, Kilian Gericke and Luciënne Blessing

Craft: A Narrative Barometer for Interior-Architecture Specific  
Focus on Stone Crafts in Religious Buildings of India  . . . . . . . . . . . . . . . . 353
Smriti Saraswat and Gaurav Raheja

http://dx.doi.org/10.1007/978-81-322-2232-3_20
http://dx.doi.org/10.1007/978-81-322-2232-3_20
http://dx.doi.org/10.1007/978-81-322-2232-3_21
http://dx.doi.org/10.1007/978-81-322-2232-3_22
http://dx.doi.org/10.1007/978-81-322-2232-3_23
http://dx.doi.org/10.1007/978-81-322-2232-3_24
http://dx.doi.org/10.1007/978-81-322-2232-3_24
http://dx.doi.org/10.1007/978-81-322-2232-3_25
http://dx.doi.org/10.1007/978-81-322-2232-3_25
http://dx.doi.org/10.1007/978-81-322-2232-3_26
http://dx.doi.org/10.1007/978-81-322-2232-3_27
http://dx.doi.org/10.1007/978-81-322-2232-3_27
http://dx.doi.org/10.1007/978-81-322-2232-3_28
http://dx.doi.org/10.1007/978-81-322-2232-3_28
http://dx.doi.org/10.1007/978-81-322-2232-3_28
http://dx.doi.org/10.1007/978-81-322-2232-3_29
http://dx.doi.org/10.1007/978-81-322-2232-3_29
http://dx.doi.org/10.1007/978-81-322-2232-3_30
http://dx.doi.org/10.1007/978-81-322-2232-3_31
http://dx.doi.org/10.1007/978-81-322-2232-3_31


Contentsxx

Comparison of Indian and Central European Shape Contour  
Meaning Comprehension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363
Vanja Čok, Mihael Kline, Nikola Vukašinović and Jože Duhovnik

Aesthetic Design Process: Descriptive Design Research  
and Ways Forward  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375
Santosh Jagtap and Sachin Jagtap

Mapping Sentences into Graphics to Communicate Engineering  
Design Information: Concept Revisited  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387
Zeundjua Tjiparuro

Part III Human Factors in Design

Competitive Play in Children with Intellectual Disability:  
Informing Design. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399
Aakash Johry and Ravi Poovaiah

Redesign and Ergonomic Analysis of Scoop Stretcher  
for Full Body Immobilization During Casualties . . . . . . . . . . . . . . . . . . . . . 411
Mohammed Rajik Khan, Preeti Giri and Pavan Kumar Palarapu

Design and Ergonomic Evaluation of Multipurpose Student’s Bed . . . . . . 421
P. Pavan Kumar and B.B.V.L. Deepak

Ergonomic Risk Assessment on Women Handloom Weavers  
in Assam with the Introduction of Jacquard  . . . . . . . . . . . . . . . . . . . . . . . . 431
Sangeeta Pandit and Debkumar Chakrabarti

Evolving Process of Application of Methodology for Visual  
Perception of Urban Place: Case Study of Kolkata . . . . . . . . . . . . . . . . . . . 443
Mainak Ghosh, Sanjib Nag and Satyaki Roy

A Study on Entrances and Foyers in Shopping Malls and Their  
Role in Influencing Perceptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457
Himanshu Bansal, Pradeep Yammiyavar and P.Y. Anita

PSS for Healthcare Service Engineering, a User-Centered  
Approach Using Social Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469
Tu Anh Duong, Romain Farel, Julie Stal-Le-Cardinal  
and Jean-Claude Boquet

http://dx.doi.org/10.1007/978-81-322-2232-3_32
http://dx.doi.org/10.1007/978-81-322-2232-3_32
http://dx.doi.org/10.1007/978-81-322-2232-3_33
http://dx.doi.org/10.1007/978-81-322-2232-3_33
http://dx.doi.org/10.1007/978-81-322-2232-3_34
http://dx.doi.org/10.1007/978-81-322-2232-3_34
http://dx.doi.org/10.1007/978-81-322-2232-3_35
http://dx.doi.org/10.1007/978-81-322-2232-3_35
http://dx.doi.org/10.1007/978-81-322-2232-3_36
http://dx.doi.org/10.1007/978-81-322-2232-3_36
http://dx.doi.org/10.1007/978-81-322-2232-3_37
http://dx.doi.org/10.1007/978-81-322-2232-3_38
http://dx.doi.org/10.1007/978-81-322-2232-3_38
http://dx.doi.org/10.1007/978-81-322-2232-3_39
http://dx.doi.org/10.1007/978-81-322-2232-3_39
http://dx.doi.org/10.1007/978-81-322-2232-3_40
http://dx.doi.org/10.1007/978-81-322-2232-3_40
http://dx.doi.org/10.1007/978-81-322-2232-3_41
http://dx.doi.org/10.1007/978-81-322-2232-3_41


Contents xxi

Skimming and Scrutinizing: Quantifying Two Basic Patterns  
of Visual Behavior in Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479
Quentin Lohmeyer, Moritz Mussgnug and Mirko Meboldt

Sound Association for Product-Sound Design Using Semiotics . . . . . . . . . 491
Kumari Moothedath Chandran, Prajakta Prabhune and Dibakar Sen

Experience Tradeoff with Technological Advancement . . . . . . . . . . . . . . . . 505
Bharat Sarkar and Shatarupa Thakurta Roy

Cross-Cultural Issues in Working with Users in the Design  
of Interactive Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515
Helen Petrie, Tanja Walsh, Olufunmilayo Odutola and Lei Ang

Design of UI Component Model for Evaluation of Medical UI  
of Ventilator System in Intensive Care Unit . . . . . . . . . . . . . . . . . . . . . . . . . 527
Ganesh Bhutkar, G.G. Ray, Dinesh Katre and Shahaji Deshmukh

Designing of Mould for Brickfield Workers . . . . . . . . . . . . . . . . . . . . . . . . . 539
Bijetri Bandyopadhyay, Amar Kundu and G.G. Ray

Objectifying Usability in Product Design . . . . . . . . . . . . . . . . . . . . . . . . . . . 549
Ranjit Konkar

Assessment of Cause of Difficulty in Assembly Tasks . . . . . . . . . . . . . . . . . 563
B. Santhi, B. Gurumoorthy, Amaresh Chakrabarti and Dibakar Sen

Affect Component and Errors During Numerical Data  
Entry—A Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573
Shrikant Salve, Shanu Shukla and Pradeep Yammiyavar

Part IV Design Training and Education

The Pedagogy of Self-expression in Animation Film Design . . . . . . . . . . . . 587
Pooja Pottenkulam

Convergence—Divergence Paradigm in Design  
Education Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599
Ravi Mokashi Punekar

Moving with the Times in India Re-thinking the Foundation  
Course in Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 611
Indrani De Parker

http://dx.doi.org/10.1007/978-81-322-2232-3_42
http://dx.doi.org/10.1007/978-81-322-2232-3_42
http://dx.doi.org/10.1007/978-81-322-2232-3_43
http://dx.doi.org/10.1007/978-81-322-2232-3_44
http://dx.doi.org/10.1007/978-81-322-2232-3_45
http://dx.doi.org/10.1007/978-81-322-2232-3_45
http://dx.doi.org/10.1007/978-81-322-2232-3_46
http://dx.doi.org/10.1007/978-81-322-2232-3_46
http://dx.doi.org/10.1007/978-81-322-2232-3_47
http://dx.doi.org/10.1007/978-81-322-2232-3_48
http://dx.doi.org/10.1007/978-81-322-2232-3_49
http://dx.doi.org/10.1007/978-81-322-2232-3_50
http://dx.doi.org/10.1007/978-81-322-2232-3_50
http://dx.doi.org/10.1007/978-81-322-2232-3_51
http://dx.doi.org/10.1007/978-81-322-2232-3_52
http://dx.doi.org/10.1007/978-81-322-2232-3_52
http://dx.doi.org/10.1007/978-81-322-2232-3_53
http://dx.doi.org/10.1007/978-81-322-2232-3_53


Contentsxxii

Quality Education Over Quantitative Education at Primary  
Level in India . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621
Priyanka Bharti and Bishakh Bhattacharya

The Difference in Design Problems and Its Effect on Divergent  
Thinking in Middle School Children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631
Anisha Malhotra and Ravi Poovaiah

Design in the School Classrooms—Applying Design Tools  
to Improve Quality of Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641
Kshitiz Anand and Jean Haag

Investigation of Key Principles of Game-Play and Their  
Abstraction to Enhance Learning in Rural Children . . . . . . . . . . . . . . . . . 653
Abdul Sameer Ashraf, Aditi Padhi and Ravi Mokashi Punekar

Effectiveness of Precedent Based Design Pedagogy—A Case  
for Sustainability Precedents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 665
Rupa Agarwal and Ravi Poovaiah

Design Training via Industry Sponsored Projects  
in Undergraduate Engineering Program  . . . . . . . . . . . . . . . . . . . . . . . . . . . 677
Swaminathan Balachandran

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 687

http://dx.doi.org/10.1007/978-81-322-2232-3_54
http://dx.doi.org/10.1007/978-81-322-2232-3_54
http://dx.doi.org/10.1007/978-81-322-2232-3_55
http://dx.doi.org/10.1007/978-81-322-2232-3_55
http://dx.doi.org/10.1007/978-81-322-2232-3_56
http://dx.doi.org/10.1007/978-81-322-2232-3_56
http://dx.doi.org/10.1007/978-81-322-2232-3_57
http://dx.doi.org/10.1007/978-81-322-2232-3_57
http://dx.doi.org/10.1007/978-81-322-2232-3_58
http://dx.doi.org/10.1007/978-81-322-2232-3_58
http://dx.doi.org/10.1007/978-81-322-2232-3_59
http://dx.doi.org/10.1007/978-81-322-2232-3_59


xxiii

Design is ubiquitous; it pervades almost all spheres of life, and has been around 
as long as life has taken up the task of purposefully changing the world around it. 
Research in design and the emergence of a research community in this area has 
been relatively new, its development influenced by the multiple facets of design 
(human, artefact, process, organization, and the micro- and macro economy by 
which design is shaped) and the associated diversification of the community into 
those focusing on various aspects of these individual facets, or various applica-
tions. Design is complex, balancing the needs from multiple stakeholders, and 
requiring a multitude of areas of knowledge to be utilized, from resources spread 
across space and time.

ICoRD’15 is the fifth in a series of conferences intended to be held every 2 
years in India to bring together the international community from diverse areas of 
design practice, teaching and research, to: showcase cutting edge research about 
design to the stakeholders; aid the ongoing process of developing and extending 
the collective vision through emerging research challenges and questions; and 
provide a platform for interaction, collaboration and development of the commu-
nity in order for it to take up the challenges to realize the vision. The conference 
is intended for all stakeholders of design, and in particular for its practitioners, 
researchers, teachers and students.

The theme of ICoRD’15 is “Design Across Boundaries.” Human society is rid-
den with boundaries: economic, political, religious, educational, cultural, racial, 
caste and class-based, age-based, ability-based, environmental, oriental-occidental, 
rural–urban, traditional–modern and so on. Yet designs must transcend boundaries 
to create value for people from all walks of the global society. Specific forms of 
design across boundaries are already being encapsulated in for instance “inclusive 
design” which aims to help melt age- and ability-based boundaries, or “design for 
the bottom-of-the-pyramid” which extends design to those with extreme economic 
challenges. The theme of ICoRD’15 is a celebration of the power of design to be 
pervasive. It is also a call to the design and its research fraternity to acknowledge 
boundaries, if only to transcend them and reach the benefits of design to everyone.

About the Conference
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The conference has:

•	 Invited presentations from eminent international experts and practitioners;
•	 Presentations of refereed papers as podium, poster, panel or theme presentations;
•	 Industrial sessions to present perspectives from industry and studies in practice.

ICoRD’15 is co-located with the 3rd International Conference on Design Creativity 
(3rd ICDC) held in Bangalore, India, 12–14 January, 2015.
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