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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
directed to the course instructor.

1. #F2%4#K Course Title T A L3S AR5 37 B % S Bk Digital Circuit Practice for Machine Vision
2. BiRBA PRUETHH T 22B% School of Microelectronics

Originating Department

3. R SMES209
Course Code

4. REZ%S Credit Value 1
5. RS LV EiE Major Elective Courses
Course Type
BREH
6. X 7% Summer
Semester
BRES e ) )
7. FrPEXE English & Chinese

Teaching Language

BRET. rRER. KR
X (WRHERR, HHHH

8 B REUT) ZFMA, WHBMBE TS5, anfw@sustech.edu.cn

) Instructor(s), Affiliation& | #4544, R TP, huangjw3@mail.sustech.edu.cn
Contact
(For team teaching, please list
allinstructors)

I RIBIE. TBER. BKR
9. BN 554 To be announced

Tutor/TA(s), Contact

ERASRB(TAE)

10.  Maximum Enrolment
(Optional)

20
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Academic Requirements
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BRI PR IR || L5/ He(dAaAkEn) pst=din)
Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) | Total
e 0 0 32 0 32
Credit Hours

i SME202, £ i L 4 S fill 11-%0 7 45 1% B %, Fundamentals of Integrated Circuit |I-Digital
SRR, HE¥IER Integrated Circuit

Pre-requisites ~ or  Other | cpony yyoipe Digital Circuits
CS207, #i+®H, Digital Logic

JEEERE. HEEIMH
Courses for which this course | No
is a pre-requisite

HEBERBRARENZR No
Cross-listing Dept.

HERFKHSH I SYLLABUS
# % H#% Course Objectives

ASEIG PR IE T — M LS L ) FPGA (Field-Programmable Gate Array) S2ERWiH, 5 S1807 RSP BWuHE A .
BRI S, 2T anfaT4 3-5 ANH WAL A ML S0 i 31 FPGA 57 b o ASZIGRFR S T3 s 2 A i B 7 el B L T g
71 BESCRE AR ). WUH SEERRE ST, R S LA EVE N A A .

This experimental course engages students in a practical FPGA (Field-Programmable Gate Array) project for machine
vision to learn about mapping technologies in digital circuit design. Specifically, it teaches how to map 3 to 5 common
machine vision algorithms onto an FPGA chip. The course is dedicated to enhancing students' abilities in digital circuit
design, documentation research for algorithms, and project practice skills, with a particular focus on integrating machine
vision algorithms into real-world applications.

L ¥ S R Learning Outcomes

SRS RAE, AT IA R

1 VI TR LU S, e EERIERNARER . RUBIEE . WGl H AR .
2. RNBRRE T RO 3 R IR AR AT A BRI

3. HARMUCT BB R KB EOR, RSB HRATIREE DL _E 2R

4. YIB T REIUE B

Through the study of this experimental course, students are expected to:

1, Gain a preliminary understanding of common machine vision algorithms, such as fundamental image processing
techniques, image filtering, edge detection, and object recognition.

2, Develop a deep comprehension of the three major constraints in digital circuit design: timing requirements, memory
bandwidth constraints, and resource limitations.

3, Master mapping techniques in digital circuit design and practically apply these to overcome and alleviate the
aforementioned constraints through hands-on experience.

4, Acquire an initial grasp of the overall project design process.
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BRRENAEFEFEAN (WRRIES UATCE, WRENBENARTLUHZE, mBEREEEBEREE, HEAHSEH
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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.)

1-4 220, HHEAH

> HLESPLE WSk

>  FPGA KMUFHA

5-8 %I, Skt —: EMEIEARALHE

>  FPGASZE: JUfTARHe, Bt )k

9-12 %1f, eI —. EHRIEK

>  FPGASLH:: g, AL

13-16 ", L= L&l

>  FPGASLE: Sobel IAZ il 1, Canny 4l 5%
17-24 “£1F, 23Dy HARRA

>  FPGASZE: M. [ME. Bk, Jrdh. PRS0 4R
25-32 270, T H Sk

> T FPGA AR, RIH T HLEE NS 5537 5

1-4 Hours, Background Introduction

»  Common Machine Vision Algorithms

»  FPGA Technology and Mapping Techniques

5-8 Hours, Experiment 1: Basic Image Processing

»  FPGA Experiment: Geometric Transformations, Color Space Conversion

9-12 Hours, Experiment 2: Image Filtering

»  FPGA Experiment: Gaussian Filtering, Morphological Operations

13-16 Hours, Experiment 3: Edge Detection

»  FPGA Experiment: Sobel Edge Detection Operator, Canny Edge Detection Algorithm
17-24 Hours, Experiment 4: Object Recognition

> FPGA Experiment: Identification of objects such as roads, door frames, spheres, cubes, and roadblocks
25-32 Hours, Project

»  Camera module based on FPGA, applied in scenarios involving robots/manipulators, etc.

Bt R B 5 %%# Textbook and Supplementary Readings
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%% 4, References:

{FPGA-Based Implementation of Signal Processing Systems) , Roger Woods, John McAllister, and Gaye Lightbody

(ET FPGA MM ANRE BB ARG iT) , BT Tk RAE, 1SBN: 978-7-121-19597-6

PRI ASSESSMENT

PG PPA I ] SERERSE S LT &I
Type of Time % of final Penalty Notes
Assessment score

H &) Attendance | ” “ ”

BRERI 10%
Class
Performance

NPy

Quiz

BET H Projects ||90% ||

R (A

Assignments

BPER
Mid-Term Test

HIARE R

Final Exam

IR
Final
Presentation

HE (TREFRE
%5 A VP& T
=0

Others (The
above may be
modified as
necessary)

143773 GRADING SYSTEM

OA. =85 %% Letter Grading
mB. it AH GEIL/AREBL) Pass/Fail Grading

2% REVIEW AND APPROVAL
FERRECLT U T RENZRSH RGBT

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




