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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
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directed to the course instructor.
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1. RFEHZFR Course Title i . .
Computational Design
) iR R RGWIT 5 B RG22 B
’ Originating Department School of System Design and Intelligent Manufacturing
RERS
3. SDM315
Course Code
4. RTEE 4> Credit Value 3
5. RER7 L% Major Core Courses
Course Type
RiRFH
6. %2 Spring
Semester
BREE o _ _
7. FHIEXLiE English & Chinese
Teaching Language
BRBUG. FEER. BRIy | DEEE
X (MEEABRIR, BFEHE | RV SR REHE
fBIRIRBUT)
8. i i
Instructor(s), Affiliation& Ding Zhou Assistant E’rofessor . .
Contact School of System Design and Intelligent Manufacturing
(For team teaching, please list
allinstructors) Email: zhoud3@sustech.edu.cn
XER/BIB. FEZER. KR
9. AR #5231 To be announced
Tutor/TA(s), Contact
EIRA BPRE(TFHH)
10 Maximum Enrolment fi# 224 To be announced
(Optional)
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15.
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RRITRX G s B SATE | KR/KS HEGEREXR) BEE
Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) ||Total
A 32 0 32 0 64
Credit Hours

EERE. HEZIER
Pre-requisites or
Academic Requirements

Other

SDM352 it HHLIT H it
SDM352 Computer Simulation and Design

BHFRE. HEEIAK
Courses for which this course
is a pre-requisite

HEERBEARENZER

7t NIL

& NIL

Cross-listing Dept.

## B #r Course Objectives

BEAMEHFEHARB SYLLABUS

a. Understand a

=

o

Use rapid iter

a. Identify an au

1. Principles of Human-centered Design

nd address the core problems

Be people-centred

c. Use an activity-centred systems approach

ations of prototyping and testing

thentic problem

i. Step 1: scenario study
ii. Step 2: problem definition
b. Develop mass customisable solutions
i. Step 3: solution definition
ii. Step 4: solution evaluation
iii. Step 5:idea creation
c. Solve the problem computationally

i. Step 6: prototyping

2. Computational Design Process for Mass Customisable Solutions (CDPfMCS)

This course aims to cultivate Industrial Design students’ ability to create, analyse, and optimise computational product
designs to solve authentic problems. Students will be instructed to apply handy computational design software to mass
customisable tangible solutions under the overarching theme — human-centred design application, instead of complex
generative programming. In doing so, students within the computational design project will be brought to:
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ii. Step 7: testing
iii. Step 8: computational generator building

In addition to these objectives, students will also be in trained computational design techniques (Tinkercad
Codeblocks/Rhino Grasshopper visual programming) in part-task practice workshops.The training workshops aim to
help students complete the computational product design and prepare for their project showcases using a product demo
video. Student success is assessed not solely on technical accomplishments but according to the integrity of CDPfMCS
and computational product designs.
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Pk FE SR8 Learning Outcomes

Through coursework and lab sessions, Industrial Design students should have grasped the following computational
design content knowledge:

e Understanding computational design methods in the field of product design

e  Finding problems to which computational design methods can be applied

e Developing mass customisable tangible solutions through computational design

e Analysing and optimising computational product designs using rapid prototyping and simulation techniques

e Acquiring handy computational design techniques, e.g., Tinkercad Codeblocks/Rhino Grasshopper visual
programming

By the end of the course, students should have mastered the following capabilities:
1. CDPfMCS Reasoning Pattern
a. Beginning with authentic problem identification
b. Validating a variable need of tangible solutions
c. Enabling mass customisation using computational design techniques
2. Essential Design Skills
a. Adaptability: the ability or willingness to change to suit different conditions
b. Process language: the communication used in a series of actions taken to achieve a result
c. Prototyping: the activity of making basic models or designs for a machine or other industrial product
3. Essential Design Mindsets
a. Metacognitive mindset: a key awareness to agilely respond to a problem’s changing parameters

b. Human-centred mindset: meeting the needs of others who might benefit from designer innovation
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1. CDPFMCS #:FEAH

LA BB SR R T 46

a.
b, ESEA TR TT R IR R
c. FEAIEFEABIFHIAR DLSEH R E il
2. WERBLHRE
a. GENVE: B3 CLIERANE KA RE ) BRI
b, WRETES: AL R IR — R 5T E)
c. SRR DML B Tl i i 4 A BB TS B
3. WERBOFER
a. JUINEIEIR: — R R A S B AR A B DS B SR
b, AARER: e AT BT BIHr o 52 28 1 7oK

BEMEXCAE, WRBEABRNBTUAE; MEARBFIEREE, BFAHREH

REANBZERBZER (MIRRIES
FiHA)
Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if

this is a team teaching or module course.)

Course Schedule
Week Lecture Class Hour Lab Session Hour
Lecture 1:
Project 1: CDPfMCS immersion:
e Introduction of
1 computational design 2 e Scenario study 2
e Introduction of CDPfMCS e  Problem definition
steps 1 to 2
Lecture 2: Project 1: CDPfMCS immersion:
* 'sr:g‘):‘;cttéog of COPMCS e  Solution definition
2 P 2 2
e  Solution evaluation
e Case study on
computational design )
S e Idea creation
and mass customisation
L : . . .
ecture 3 Project 1: CDPfMCS immersion:
2 2
3 e Introduction of CDPfMCS e Prototvpin
steps 6 to 8 yping
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e Case study on e Testing
computational design
and mass customisation e Computational generator building
Project 2: Computational product design for the
real-world:
Lecture 4: . .
e List a range of scenarios
e  The operation of . .
. e  Experience the scenarios
4 scenario study
Reflect the experiences
e Case study on * P
computational design .
omp © . 9 : Part-task practice workshop 1:
and mass customisation
e Tinkercad Codeblocks/Rhino
Grasshopper visual programming
Project 2: Computational product design for the
real-world:
Narr rincipal perceiv roblem
Lecture 5: . arrate a principal perceived proble
. e Propose a superficial problem
e  The operation of problem _
- description
definition
5
e Search for explicit information to refine
e Case study on .
. . the problem description
computational design
and mass customisation .
Part-task practice workshop 1:
e Tinkercad Codeblocks/Rhino
Grasshopper visual programming
Students’ stage report 1:
e  Outcomes of steps 1 to 2
Lecture 6: e Future plan
e The operation of solution Project 2: Computational product design for the
6 definition real-world:
e Case study on e Generate a superficial solution
computational design description
and mass customisation
e Decompose the solution’ functional
features
e Refine a complete solution definition
7 Lecture 7: Project 2: Computational product design for the
real-world:
e The operation of solution
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evaluation

e Case study on
computational design
and mass customisation

e Consider the necessity of tangible
solutions

e Avoid the overlap of existing products

e Consider the necessity of mass
customisation

Part-task practice workshop 1:

e Tinkercad Codeblocks/Rhino
Grasshopper visual programming

Lecture 8:

e  The operation of idea

Project 2: Computational product design for the
real-world:

e Address a preliminary design idea

o Reflect any inappropriate parts of the

8 creation design idea
e Case study on e Sketch an improved design idea
computational design
and mass customisation Part-task practice workshop 1:
e Tinkercad Codeblocks/Rhino
Grasshopper visual programming
Students’ stage report 2:
e Outcomes of steps 3to 5
Lecture 9: e Future plan
e  The operation of Project 2: Computational product design for the
9 prototyping real-world:
e Case study on e Calculate dimensions based upon a
computational design structure sketch
and mass customisation
e Use CAD software to build a 3D model
e Utlise a 3D printer to fabricate the
model
Project 2: ional ign for th
Lecture 10: roject 2: Computational product design for the
real-world:
The operation of testin .
10 * peratl "9 e Evaluate the prototype for specific

e Case study on
computational design
and mass customisation

defects

e Troubleshoot any defects ready for
further iterations of the prototype
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Part-task practice workshop 2:

e Emotional design

Lecture 11:

e  The operation of
computational generator

Project 2: Computational product design for the
real-world:

e Define the mathematical alignment
among the product components

11 building . . .
e Use visual programming to realise the
variable alignment
e Case study on g
computational des.lgnl Part-task practice workshop 2:
and mass customisation
e  Emotional design
Project 2: Computational product design for the
real-world:
e Analyse the computational product
Lecture 12: design
12 . ) S
e  Co-creation with 3D e Propose an optimisation for future
printing production
Part-task practice workshop 3:
e 3D printing post-processing
Part-task practice workshop 3:
Lecture 13: e 3D printing post-processing
Project 2: Computational product design for the
13 e 3D printing at home and J . P P g
S real-world:
democratisation of
manufacturin S .
9 e  Project implementation
e Individual tutorial
Project 2: Computational product design for the
Lecture 14: J . P P 9
real-world:
14 inti - S .
* 3.D printing helps start-up e  Project implementation
rides the mass
customisation wave - .
e Individual tutorial
Lecture 15: Project 2: Computational product design for the
15 real-world:

e 3D printing and the future
of supply chains

e  Working prototype review
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e  Product demo video review
e Individual tutorial
Lecture 16: Students’ final report
16 2 2
e Course summary and . .
) Design project showcase
reflection
WL
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Grasshopper AJ ¥4k 48
WiH 2: T ESLH S RE Sk = S dit:
o HURIBAING ]
P 5:
o FRHURLMRM M B IA
5 o E S FIERAE )
o R VELNNAE B IR IKIZ
o BEALEIFRISLE EHI R
B wWitHRe TAEY 1:
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o PRIATEEMIM T R
WiH 2. TR ESLH S RE J A= S dit:
o HIEHTUMUTT RN B
YRR 7:
o EREWASRNESR
. o VPl UTT ERIHERAR )
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o BEALEIIRIHLE EHI
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Bt AR 1

e Tinkercad Codeblocks/Rhino
Grasshopper AJ#AK. 2 FE
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o MlIRT
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o WREELERE BT H R
B RETSEEE Textbook and Supplementary Readings
Evans, M. A. (2005). Rapid prototyping and industrial design practice: can haptic feedback modelling provide the
missing tactile link?. Rapid Prototyping Journal.
Evans, M. A., & Campbell, R. I. (2003). A comparative evaluation of industrial design models produced using rapid
prototyping and workshop-based fabrication techniques. Rapid Prototyping Journal.
Gibson, I, Rosen, D., Stucker, B., & Khorasani, M. (2014). Additive manufacturing technologies (Vol. 17, p. 195). New
York: Springer.
Gilmore, J. H., & Pine, B. J. (1997). The four faces of mass customization. Harvard business review, 75(1), 91-102.
Piller, F. T., & Miller, M. (2004). A new marketing approach to mass customisation. International Journal of Computer
Integrated Manufacturing, 17(7), 583-593.
Zhou, D. (2017). Opportunity and challenge of 3D printing-based customized design. In 3rd International Conference on
Arts, Design and Contemporary Education (ICADCE 2017) (pp. 468-473). Atlantis Press.
Zhou, D., Gomez, R., Wright, N., & Rittenbruch, M. (2019). Experience of co-creation with 3D printing: Design model
and feasibility test. In International Conference of Experience Design, Innovation and Entrepreneurship.
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H & Attendance ‘ H

RERR
Class
Performance
INEE
Quiz
IR A Projects Project 2: Computational product
End of 16™ week 50 NIL design for the real-world
BB 16 A Vo BUH 2. [ RS SR E S A i
wit
7 B+ H th
:FH-“,E)"{ :ﬁﬁ*ﬁ & | Endof4 Workbook of Project 1 (CDPfMCS
Assignments Written  ||week 10 NIL immersion)
Report || #1EZE 4 x . S~
2 TIH 1 TAE® (CDPEMCS Bl
Workbook of Project 2
End of onal broduct desian f
16% week NIL (computational product design for
W 16 10 pe the real-world)
4 TiH 2 TAEH (e A st s s
) o= T
GLsh 2o
Mid-Term Test
BRER
Final Exam
BRIk E
Final
Presentation
HE (THRFEFEE |1KRSE ||End of 60 Stients
BB W i Oral gjet% ) 10 %L tudents’ stage report 1
=) Report 85
Others (The J AR BT 1
above may be End of 9t ,
modified as week NIL Students’ stage report 2
necessary) #®ikwo |10 P
e AW EICAR 2
End of
16t week L NIL Students’ final report
ks 16 ||10 %
JE A R TR

it AR GRADING SYSTEM

MA. +=FZE%H Letter Grading

OB. Z&icH#l (Eid/AiEid) Pass/Fail Grading

EfEH it REVIEW AND APPROVAL

FREBERBELIUTREANZRSHIGET

This Course has been approved by the following person or committee of authority
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