RS20

[TJNIVERSITI
> EKNOLOGI
<Y MARA

DOCTORAL
RESEARCH

Volume:1,Issue:1 May2012

INSTITUTE of GRADUATE STUDIES

Leading You To Greater Heights, Degree by Degree

IPSis Biannual Publication



: Nik Mohamad Farid Bin Nik Ismail, PhD

: Knowledge Based Computational Support
System To Enhance Industrial Design:
Conceptual Design Decision Making

Faculty : Art & Design

Supervisor : Associate Prof. Dr. Kamarudzaman Bin
Md Isa (MS)
Allahyarham Prof. Dr. Muhamad Tamyez (CS)

Researchers have always acknowledged the difficulty
faced by industrial designers in understanding new
designs in the process of sketching ideas. In exploring
new concepts, industrial designers are required to
support their reasoning based on concrete objects
and ideas. In doing so, industrial designers normally
use sketches to bring forward the ideas and tailor the
explanations based on prior knowledge to come up
with the new concepts. It is often observed that there
is a lack of interactive pedagogical agents that can
coach industrial designer*s reasoning and to adapt the
explanations fo their cognitive state. The design of such
agents can be based on learning theories that explains
how industrial designers understand new concepfts, as
well as from studies on how industrial designers support
conceptual understanding. Further goal of this research
is to develop a computational framework to inform the
designers of a pedagogical agent capable of engaging
in a drawing dialogue that supports industrial designer's
conceptual understanding. This thesis proposes an
approach for Schema Support System Conceptual
Activation (“SSCA") to support cognitive tasks that
occur when an industrial designer is learning during
the exploration of new concepts through one-to-one
interaction with a computer agent. The approach is
based on visual art schematic theory that explains how
meaning-making occurs and stresses the importance of
prior knowledge, and on the results of sketches analysis

study that identifies idea exploring method designers
use to keep up schema-based cognitive tasks. A novel
architecture of a pedagogical agent whose behaviour
is based on visual art schematic theory is described. The
architecture addresses three important issues: describing
the process of idea activation and idea modification of
industrial designer”s relevant prior knowledge to be used
in infroducing new concepts, defining the reasoning
and decision making of the agent to promote visual art
schema-based cognitive tasks, and providing adaptive
explanations tailored to the industrial designer*s relevant
prior knowledge. The SSCA agent*s visual arts schematic
knowledge is represented as frames; the idea coaching
is planned as a sequence of drawing dialogue, and the
inferactive drawing language is implemented with idea
transformation templates exiracted from a study of the
sketches. The applicability of the SSCA approach has
been demonstrated in a multimedia e-learning system
as an integrated component in a knowledge exploration
and information seeking session. An experimental study
with the multimedia system has validated the SSCA
design approach and has examined the usefulness of
the agent in supporting industrial designer"s conceptual
understanding in terms of improving their visual art
schematic knowledge. The thesis makes original
contributions to the fields of Artificial Intelligence in
Education by defining reasoning and decision making
process based on the principles of visual art schema
theory and by designing a visual art schema-based
pedagogical agent fto support industrial designer's
conceptual understanding; sketching by demonstrating
the application of learning theories fo inform the design
of intelligent coaching systems; and Knowledge-based
systems by demonstrating the feasibility of frames as the
representation formalismin Conceptual Design Coaching
Systems, and by proposing some original mechanisms for
using frames to design pedagogical agents.





