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English Description

With the rapid development of modern computer technology, Computer Graphics has become one of
the most active branches in Computer Science, widely used in various fields such as game
development, film production, virtual reality, computer-aided design and manufacturing, and it holds
great promise for future development.

The subject is a significant specialized subject in Computer Science and Technology. It aims to provide
students with a solid theoretical foundation in Computer Graphics and cultivate their algorithmic
understanding and design capabilities through practical operations. The subject covers the basic
concepts, development history, key technologies, and latest advancements related to Computer
Graphics. Students will learn core knowledge such as basic graphics generation algorithms, geometric
transformations, models and textures, curve and surface construction, and comprehend and master the
mathematical tools in graphics and their related algorithms in engineering applications. Through the
subject, students will be able to grasp the fundamental principles of Computer Graphics, understand
the working mechanisms of Graphics Processing Units (GPUs), become familiar with common
graphics libraries and development tools, master common graphics algorithms and data structures,
comprehend and grasp relevant models, mappings, and line and surface constructions, and possess
initial graphics simulation capabilities.

The subject emphasizes cultivating students' innovative thinking and practical abilities. Through a
wealth of practical assignments, the subject enables students to personally experience the
implementation process of Computer Graphics-related technologies and enhance their problem-
solving skills. Meanwhile, the subject also incorporates ideological and political elements, guiding
students to integrate personal growth with industry and societal development, fostering social

responsibility and professional ethics.
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1. Z1R BAx:

1-1. BRARTHEAL T 00 R U8 S K a3 . B0 T RAE T AR 2 h B R

Understand the application areas and development trends of computer graphics, as well as the
application of mathematical tools in computer graphics.

12, ERMHEIE A 58 IEL MR RR . M. B RAHREES TH.,

Master the relevant algorithms and tools for graphic representation, generation, and processing using
graphics and mathematical methods.

13, ERMAHIFENSLBEIE BoR, #AT7EIEHE . PR RIS HOR .

Master the principles and techniques related to graphic display, computation, and processing
implemented by computers.

2. BeJ1 B#x:

2-1. BRSNS B A R, EREGE R JUTR RS S,

Understand the overall process of computer graphic processing and grasp concepts such as image
representation and geometric transformation.

2-2. PFRE R AR AR BR B, R B EEMSMEIAR .,

Understand the principles of rendering techniques and effects, and grasp concepts and techniques
such as lighting models and shading.

2-3. EREHMHEN BB AEIES TR, SRITBRE ). WitRel . LR,

Master computer graphics algorithms & tools to enhance understanding, design, and practical abilities.

3. BHE/EF B

3-1. WS LUT KGR, JEEARSERAE, RIS (5. Bia s Inm.

Cultivate a craftsmanship spirit, fostering qualities of continuous improvement, honesty,
trustworthiness, diligence, and hard work.

32 B AN ET. Pk S REANIKR, B&Hta Tt

Connect personal growth with industry and societal development and possess social responsibility.

3-3. s R I RNAERE ), (L BRI A SRR B RS R S A .

Strengthen aesthetic literacy and interdisciplinary communication skills to promote cooperation.
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1 E HHENEEEML An Intro to Computer Graphics GZEREBHF 1-1. 2-1. 2-2)
(1] &R A
1-1 THEHLETE AR A S ST RN A
Basic concepts and research contents of computer graphics.
1-2 T TR 27 1 ST 40
Application areas of computer graphics.
1-3 TS ETE 27 v ) 2 i) e 5 e i
Hot topics and development trends in computer graphics.
(2] %> Hp:
2-1 PR SN A2 3 AN & S AR TSR 2 b i M o
Understand the basic concepts of computer graphics and its position in computer science.
2-2 FER RN 20 L EZWT TN B 5 N A0

Master the main research contents and application areas of computer graphics.

Know the current applications, hot topics and development trends in computer graphics.
[3] ERA%:
3-1 THENLETE AR RAE G BRI H AR 50 R
Definition of computer graphics, including its research objectives and core issues.
32 HRENEIE 2B EE M U, kiR, BT, HES.
Major application areas of computer graphics, such as entertainment, medical, education, etc.
3-3 WHEHEE AP R REER SR ETT A, SOREEREOR . ERERE
Key technologies and development directions in computer graphics, including rendering techniques,
modeling techniques, etc.
(4] AERAE:
4-1 NBfE SNBSS P E RS 4 5 SRR R A EOR .
Deep understanding of the rendering pipeline and realistic image generation techniques in computer
graphics.
4-2 TRUI VTSN 2 5 R AU S 5 18 i I S A5 50 M A0U I8 H b e
Explore the application challenges of computer graphics in emerging fields such as virtual reality and
augmented reality.
(5] BBES:
5-1 RN A A r P SR A @ R, ARILER I A ST B
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Application of computer graphics in cultural heritage preservation and digital reconstruction,
highlighting the humanitarian value of technology.

23 BEEERGHEANAL Graphics System & Basic Primitives GZEREBHF 1-2. 1-3. 3-1D
(1] &R A
1-1 BIREAM 5K DI .
Development and of computer graphics software.
1-2 B, BAERER. BER. SE. DHR. WX,
Basic concepts such as refresh rate, pixels, dot pitch, resolution, frame buffer, etc.
1-3 LA B TT I A S
Algorithms for generating basic primitives.
(2] %> Hp:
2-1 BRI 5 R G R B I AR SR
Understand the composition and working principles of computer graphics systems.
2-2 ERIFENE AP AN S, IR AL KR B /e R .
Master the basic concepts in computer graphics and explain their roles in graphics display.
2-3 PRRFEA P T A B
Understand algorithms for generating basic primitives.
[3] ERA%:
3-1 WHHENEE S RAEMHR, B S5 R AT 5.
Composition of computer graphics systems, including hardware and software components.
322 ER B R RFEARE S, R AR, RREE, LI R R .
Basic concepts in graphics display, such as refresh rate and pixels, and their impact on graphics quality.
33 HAREIT (npds & ED RMAEREE, G HECsEE SR
Algorithms for generating basic primitives (such as points, lines, circles), including their
mathematical principles and applications.
(4] AERAE:
4-1 NP RSO RE TP A s A0 B, iR i SR
Deep understanding of detail handling in scan conversion, such as anti-aliasing techniques.
4-2 HEWRIFN R R E L S R A B, b R 5% 5 Bresenham B
Master and apply complex algorithms for line and circle generation, such as the midpoint circle
algorithm and the Bresenham line algorithm.
4-3 BRI A oA AR = DR 5 S s mhiE e b (R 504K
Explore the application and optimization of basic primitive generation algorithms in 3D graphics and
real-time rendering.
(5] BBES:
5-1 WHENETR AR E SRR H RIS, MR E ARG ORI & .
Innovative applications of computer graphics in education and science popularization, promoting the
dissemination of scientific knowledge and technology.
5-2 SEF T IE QPR TE BRI SE Pl P B AR, K o BIARZ AR P ML 52
The development of real-time graphics rendering technology in virtual reality industry, and its impact
on the modern multi-media industry.

35 LiAFAHS 43 E Polygon Scan & 2D Viewing GZHRE H#r 1-3, 2-2, 3-2)
(1] %R
1-1 AR RS
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Basic concepts of polygon scan conversion and 2D viewing.
1-2 SEHHETE AR A HOR .
Raster graphics’ anti-aliasing techniques.
1-3 ZIATER AR 5 XSRS
Polygon scan conversion and region filling algorithms.
1-4 4 Ed R
2D observation process.
(2] %> Hp:
2-1 BRI AR AL T SEHL D 2 i Sk Ak A
Understand the fundamental role of polygon scan conversion in computer graphics.
2-2 BRI BT A BRI SR B 5 N
Master the principles and applications of raster graphics’ anti-aliasing techniques.
2-3 BAREARE 2T R S DO R B R S
Be proficient in implementing polygon scan conversion and region filling algorithms.
2-4 TR MR,
Know about the 2D observation process.
[3] ERA%:
3-1 ZIRAA LRI B A R & S AR BRI Je b i B2
Concepts of polygon scan conversion and its importance in graphics rendering.
3-2 MR BUE N E R U SE BT, W MSAA. SSAA %5,
Implementation methods of raster graphics’ anti-aliasing, such as MSAA, SSAA, etc.
3-3 LB, O EMAERRE .
Polygon scan conversion algorithms, including the scan-line algorithm.
(4] RAA:
4-1 3 BT AR P DB AR T B TR A0 1A R R R 52 5 P g
Analyze of different anti-aliasing techniques on combating graphical aliasing.
4-2 AR 230 W B SRR AR AL B R g s ) AN SRS
Explore optimization strategies for polygon clipping algorithms when dealing with complex scenes.
[5]1 BB(EH:
5-1 BIRALBEBARLER A S TR E TN EHES LT R R
Applications of geometric transformations and graphics processing technology in scientific
computing and engineering simulation, emphasizing their role in promoting industrial upgrading.

F 45 BB BRE=%¥E Transformation, 3D Projection (GCHARFE HHF 2-2, 2-3, 3-1)
(1] &R A
1-1 FEA U e e
Basic geometric transformations.
123D BB S WETSRE . AAR RIHE -
3D composite transformation & observation process; determination of coordinate system.
1-3 AL e e A
Specific operations of basic geometric transformation.
(2] %> Hp:
2-1 PRARFEA UM AR HAE T AL TR 2 R 5 R HT
Understand the role & applications of basic geometric transformations in computer graphics.
2-2 iR 3D EEA MM E IS Tk,

Master the principles and methods of 3D composite transformation.
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2-3 [ il 3D WL RE KW LA bR R A E TT 1k
Know the 3D observation process and how to determine the observation coordinate system.
2-4 PAIREARFEA LT AR He ) B AR ER AT
Be proficient in the specific operations of basic geometric transformations.
(3] ERWE:
3-1 FEARJUTAS S M & . PR S AR B 2 rh )
Concepts, properties, and importance of basic geometric transformations in computer graphics.
3-2 3D &AM SIS B 5L .
Implementation steps and application examples of 3D composite transformation.

3-3 3D M RE SR B, AR S A bR R SL 5 Ak

Principles of the 3D observation process, including the establishment and transformation of the

observation coordinate system.
3-4 FEA U AR M HUE RIS 5HE T
Mathematical expressions and calculation methods for basic geometric transformations.
(4] AERAE:
4-13D B &2 H P HERIE S 1 R LS N .
Principles and applications of matrix operations in 3D composite transformation.

4-2 NUELHARR 22 AR RE T3 e AR 3D BT E G HI RN

Method of determining observation coordinate system and its application in 3D graphics rendering.

4-3 FEA U AR AE [T AL B v i 82 5 A0 A SR

Application & optimization strategies of basic geometric transformations in graphics processing.
(5] BBES:

5-1 3D FRFEREAIL SE GG 5B IS P AR AT, BRI R LA 5 ko A s 2

Application cases of 3D projection and observation technology in VR/AR, exploring their impact on

modern technology and social life.

%53 ESREY Realistic Rendering GZEARRE HIF 1-1, 2-1, 2-2, 2-3, 3-2, 3-3)
(1] %R
1-1 THEANLEDE 2 BB IR
Light models in computer graphics.
1-2 THEHLEE 5 p ) 28 5 i TR0
Curve and surface modeling in computer graphics.
1-3 =48R SR SHERAR,
Techniques of 3D objects representation and realistic rendering.
(2] %> Hip:
2-1 PREGIRBIRLLE T R 22 B E S N
Understand the role and application of light models in computer graphics.
2-2 BRAR L 5 T A R A S AR T LD 22 RO T
Master the basic concepts of curves and surfaces and their representation in computer graphics.
2-3 BRAR =YX RIFR IR TITVE SILAETH HALE T 2 B 2
Understand the representation of 3D objects and its importance in computer graphics.
2-4 R HSRIE G AR B S EOR
Master the principles and techniques of realistic rendering.
[3]1 ERAA:
3-1 MBI AN S 502K, BSO8R BRI

Concepts and classifications of light models, including ambient, diffuse, and specular lighting.
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3-2 Wk SRR L, MBSEUTRESE.

Representation methods for curves and surfaces, such as parametric equations.

3-3 =M RHRRTTE, BRI MRS .

Representation methods for 3D objects, including polygon meshes.

3-4 ASHUREPAOR, AUBRETHE . SO, BIRARE AR

Techniques for realistic rendering, such as lighting calculations, texture mapping & shadow handling.
(4] AERAE:

4-1 BRARGHEAR o 1) OB IR ACR .

Understand complex lighting effects in light models

4-2 fH2 I A s O BEEOR, I dH o) T S5

Advanced modeling techniques for curves and surfaces, such as subdivision surfaces.

4-3 HSLRGEG P I RRBOR, WOCLGBER. R T E5E

Advanced techniques in realistic rendering, such as ray tracing and radiosity methods.
(5] BBES:

5-1 Sgik =2 AR DT QUSRI B S0, A P ARBN S, JRBLH R AR 2 AR i

Application cases of computer graphics in the medical field, such as surgical simulation, showcasing

its positive impact on society.

I RSN

AURRECLRE HE T, MU 5 FE L B2 R HCE N AR H S E LA
AR FEAR S AR . SR B SC B R AT I, IR T EN LB 2 ROE IR i
A5 A . = 4EX RN SO SRR QeSO AR AL TR R SLAE R N MR AESS, DAKS
FRAB A7 AR R I A 2 2 SR WE FIEHE A N e bR fEHCEI R P AR R TR E
4 FHerREAEBCEG]), W I RR AR SRR SRR E LM 51 S, B R
FER K E S AR E R S, s A BT BRI 2R AN SR TSR Re A GET RS A,
B AR S IE SR NAE WL SO E A

FR P BCNEE 3 FiR.

This subject is primarily based on classroom teaching, supplemented by experimental teaching and
abundant online learning resources. The classroom teaching content revolves around the basic concepts,
theories, principles, and practical operations of computer graphics, delving deeply into core knowledge
points such as lighting models, curve and surface modeling, 3D object representation, and realistic
rendering in computer graphics. The subject adheres to the fundamental task of fostering virtue through
education, with the overall goal of cultivating socialist builders and successors who are comprehensively
developed in ethics, intellect, physique, aesthetics, and labor. In the teaching process, the subject fully
utilizes offline classrooms, online teaching resources, and ideological and political cases. Through the
imparting of theoretical knowledge, experimental and practical operations, as well as the guidance of
values, it aims to foster students' patriotic sentiments and the concept of strengthening the country, enhance
their fundamental knowledge of computer graphics, elevate their practical skills and innovative spirit, and
help them establish correct outlooks on life, the world, and values.

The class hour allocation related information is shown in Table 3.
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Graphics System & Basic Primitives
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SRR Yy
s PRI R 4 Lo | o | o] o0
Realistic Rendering
/Nt 32 0 0 0 0
STt 32

N BT
1, ARG ARR: SRR SRR S HOR, B RIS St

Combine theory with practice: Firstly, explain the basic principles and techniques of computer graphics,
and then improve students' practical ability through assignments.

2. RBIHE: EHSLPRFEAEIE 220, 51 S i R, eI %, Bk
XS URFEAR OGS PR R T AR RO B AR . A RSB 17 L A1

Case analysis method: Select actual cases, guide students to analyze the causes of the problems,
discuss solutions, and cultivate their ability to solve practical problems.

3. BEFhRXEHFE: R LR ANATHEETE A, WO I, I AR R B AR
SE%EFEWEs). RESRENS. 2k, RIS RGNE, (L IR N A 4 B AR

Interactive T&L: Engage students through question-asking and group discussions, utilizing both
online platforms and offline classes to promote a comprehensive understanding of the subject matter.

4. REBBEA: BANREEEUCR. MBS AE, SINRBIREARMK G, it
FERRATWRA. ROHSFHERE ARTE, AR .

Incorporate ideological elements, allow students to keep up with industry trends, care about social
needs and people's needs, and broaden their disciplinary horizons.

5. SIE—WEFREE: F5 A nE I B, RIS 35 5 AR SR T IR AR DG U 1 9B L e
73, RTEE B ALE, KR E PR R T .

Introduce global resources: Import materials to helps students access international advancements in
subject-related technology, fostering a global mindset of the latest developments in the industry.

. BREEE

AT YE 2R ISP ST A% . IR HE 2 DN RIS, 700 o F i R I A
ZRFE . BIURGI & DNRE B, NS RGIHFHRERGH . RISHE ARG
AEHRRSE B BIBN DAL 7 B 307 4R 5 2R B i 8 M.

BARER B3 T3 R

This subject is assessed based on the concept of comprehensive monitoring. The subject assessment
includes three components: regular performance, experiments, and the final examination. Each score is
rounded to the nearest integer, recorded in the educational administration system, and the final transcript
is exported. Matters not covered here shall be subject to the regulations of the school's academic affairs
office and the agreements reached by the teaching team and the college's teaching guidance committee.

Specific requirements and grading methods are as follows:

29 W 310 W



1 SPIRERBL: 5B REGR 50%. W70 100 73, MR 2 AR A UR B LR BE L ARl 58 B AT IR 5
B IRINEEE 457 . VLA UG L as 7, IR, 78 F5F AR AN I DL S 90 70 BUANS 73
BOMARYE 548 2 50 B ARSI IS4 IR I -5~+5 /%, BTN S, TEANER
S ST 100 47, 4% 100 231 AT 0 48, 4% 0 43id. ToMUshED 13 UL B, R
FA T BT H 25 1B A%

Regular Performance: Accounts for 50% of the total score. With a full score of 100 points, grades are
given based on students' classroom concentration, Assignment completion, and additional classroom
performance. Assignment is graded according to completion, and academic misconduct such as plagiarism
or similarities without proper citation may result in deductions or no points. Teachers give additional
performance points of -5 to +5 points per instance based on students' participation in classroom interactions,
which are directly included in the regular performance score. If the adjusted regular performance score
exceeds 100 points, it is recorded as 100 points; if it is below 0 points, it is recorded as 0 points. Students
who are absent without reason for 1/3 or more of the classes will be disqualified from the examination
according to the relevant school regulations.

20 BRFER: HEEGHT 50%, FRCRHWAE CEVLD Falr gy kT, i 100 7.

Final Examination: Accounts for 50% of the total score. The assessment is conducted through a
written (or computer-based) examination, with a full score of 100 points.

I\ P SRsEuE
AT 5 RO L

Subject evaluation and continuous improvement mechanism:

IR EV N

Syllabus

AW 44, BT 44,

Cycle: 4 years, Revision Cycle: 4 years.

SR TREE SR T N ZARAR BT A BUM e G SO B W, S = R F )G H
FUA B KAt

Improvement Measures: The subject leader organizes all teachers in the subject team to discuss and
propose improvement suggestions, which are then reviewed by the director of the teaching and research
section and approved by the academic dean.

2. G EH

Grade Evaluation and Assessment

AW 1, RS FERA RSSO

Cycle: 1 academic year, Evaluation Basis: Comprehensive analysis of students' final grades.

SO R A A R A RGN AT, BEAT AN N IR B, IRt B k.

Improvement Measures: Adjust and optimize the subject content accordingly based on the
distribution of students' final grades and improve teaching methods.
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