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/A\ Design Lab Research Questions

RQ1: how do human beings create?
=== A Formal Science of Design
RQ2: how to create following a systematic approach?

=== Environment Based Design (EBD)

RQ3: how to improve the efficiency and effectiveness in
developing innovative products and/or processes?

=== |ndustrial Applications



Design: Object of Study
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Hypotheses/Axioms/Laws

Subjective world Rea SO n i ng Subjective world E m Ot i O n
| Designer | Designer
Product > Environment Product ¢ Environment
t 1 t 1
Objective world Objective world
Logic of design Emotion of designers

Y. Zeng and G. Cheng (1991), On the logic of design, Design Studies, Vol.12, No.3, pp.137-141.

T.A. Nguyen and Y. Zeng (2012), A theoretical model of design creativity: Nonlinear design dynamics and mental stress-creativity
relation, Transactions of the SDPS: Journal of Integrated Design and Process Science. 16(3), pp. 65-88.



Neurocognitive study of design
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Factors that affect human mental stress

Workload

Aianeasd

n
>

Mental capacity

Mental Stress

stress = Perceived Workload
~ (Knowledge+Skills)+*Af fect Mental workload

e

Mental stress

Affect = f(stress), Affect € (0,1)

Yerkes RM, Dodson JD (1908). "The relation of strength of stimulus to rapidity of habit-formation". Journal of Comparative Neurology and
Psychology. 18: 459-482. doi:10.1002/cne.920180503.

T.A. Nguyen and Y. Zeng (2012), A theoretical model of design creativity: Nonlinear design dynamics and mental stress-creativity
relation, Transactions of the SDPS: Journal of Integrated Design and Process Science. 16(3), pp. 65-88.


http://psychclassics.yorku.ca/Yerkes/Law/
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1002/cne.920180503
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knowledge

* \Worship success
 [ear to fail
 [eel insecure



WA ERFE HERA

9/1986 — 9/1989, M.Sc, Dalian University of Technology

REBEIRFUHENE

God’s creation

-

me

knowledge

Worship truth as God
Still want to succeed

Accept failure
Feel less insecure

| will take care of my belief
In God after | succeed and
have time?

Or maybe | could take my
belief as my career...



How to achieve success

_Aim

Understand right === True Aim

Match - Decide right = Know the truth
Act right =3 Follow the truth
~ Results

Seek and follow the truth, but how?
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KEEBTITRFIHTEAFE
_Aim
God
1 Understand right
Heart

/\ 4 Decide right

Mind =——> Act .
Act right

- Results
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https://www.biblegateway.com/passage/?search=%E9%A6%AC+%E5%A4%AA+%E7%A6%8F+%E9%9F%B3+6:33&version=CUVS

Results

9/1986 — 9/1989, M.Sc, Dalian University of Technology

REBIKXKFHEIZF
« G.Cheng and Y. Zeng (1992), Strategies for automatic finite element modeling,
Computers& Structures, Vol. 44, No. 4, pp. 905-9009.

* Y.Zeng and G. Cheng (1991), On the logic of design, Design Studies, Vol.12,
No.3,pp.137-141.
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* Y.Zeng and G. Cheng (1993), Knowledge based free mesh generation of
guadrilateral elements in two dimensional domains, International Journal of
Microcomputers in Civil Engineering, Vol. 8, No. 4, pp. 259-270.

 NSFC project

* Research Institute for Engineering Intelligence
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https://www.biblegateway.com/passage/?search=%E9%A6%AC+%E5%A4%AA+%E7%A6%8F+%E9%9F%B3+6:33&version=CUVS
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Suffering Is a blessing.

Romans 5: 1-5
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God

-

me

knowledge

« Seek first his kingdom and righteousness
« Look for perfection



Results
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8/2003 — 4/2010, Associate Professor, Concordia University



55 K #& % 11:28-30 [Full Chapter]
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28 “Come to me, all you who are weary and burdened, and | will give you rest. 29 Take my yoke upon you and

learn from me, for | am gentle and humble in heart, and you will find rest for your souls. 30 For my yoke is easy and
my burden is light.”
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36"Teacher, which is the greatest commandment in
the Law?"

3/Jesus replied: " 'Love the Lord your God with all your
heart and with all your soul and with all your mind.’

38This is the first and greatest commandment.

39And the second is like it: 'Love your neighbor as
yourself.'

40All the Law and the Prophets hang on these two
commandments.“(Matthew 22:36-40)



with all our heart, all
soul and all our mind

The Lord our God
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My Neighbor
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