st 7kol A8 A
(20259 = 1817])

29 | 712 AEH Jma FE2HE | CSE4170
_ “2. Aask28” =7
H (3HA A ZVCHAF vT aw| o i
?-I_(_l l:l) 3 _I_OEHO % ?_]:é'al'% ‘_3—1-—‘?—)‘3
QA1 | 35 12:00~13:15 A
4y g g4 £10]X]: grmanet.sogang.ac.kr/~ihm
E-mail: ihm@sogang.ac.kr A2 A]: 02-705-8493
CEE RS
A4 AS905
"EARE 285 31

. W32 7] 9 (Course Overview)

1. =8Ha
3D AFH df=HA J|&2 3D Games, Virtual/Augmented/Mixed Reality, 3D User Interfaces, 3D
Animation and Visual Effects, Entertainment, General-Purpose GPU Computing & Ct&et £&F2| C|X|E
ZH=E M S S AL US| HEED UMt JfHA Z2MM, F GPUS =2t dsEdez ¢
otof LHIOISO| o &A ol 7|28 T £+ A HUASH, ZZ o HEfl S8 ZZMAMe M=
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I. w32 % (Course Objectives)

2 MF0M= 3D AFEH d2fmA FOFE FHSte 72 Q49 HEY, ofLojold, a2l 7|5 2E
Y & M 2ok I:H°* o2 & &#H 7|5 M8 YYg olsfst, 0|5 rutXez &A8% = U= Z2IeY
Y 7ol Cisto] oshsto 2L E3| Wi AtHMel =25 BrASHH MA|ZH 3D dZfHA J|&2| o|d)
X HE 58 I35 MM WEY 2TEY0Q M 53 50 FAES T ZoE Aot

Eoh 2 HoE S50 XUAEA pCc W EHHIY EMEYOIML GPU computing architecture, &

1
SIMT 7|2t2| many-core processing TZE Hdt1l, &< CUDARL OpenCLit Z2 APIE 0|8%t GPU

computing®|| CHEH 7HES &S5tct

THESZE MS Windows 7|8t PC EHE0A OpenGL APIZ AME5H0], 71 7|28 Q1 2fAES 7|8
M A|Zt #E Y (rasterization-based real-time rendering) %2 Ql forward rendering 7|2 S AASHAH 23l =
Ol 7|#e2 A& AHY AT SojA 2| A20|1 U= deferred rendering &0l CisH0] O|sBHCE

M. $4-&FyrAl(Course Format)
( [-39] 29uldo] LA M)

- 7128oE do =YAZol= 3D HEH deiEA Fofet st o W 09 RS ot 2l
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- B Y Al 2o (Beo M2 OpenGl =220 Tt REZ|Y(HA/EE) A2 ZECh E9
O|F 894l0f =202 At 2&EHs ofx =20 4% U Ho|/S' Al7tel 7|3l N Sotrt
IV. 8t& 9 HIIE=(Course Requirements and Grading Criteria)
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- Hag 42 HMESHH =9 Al FH=E 2L
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- Zo% 42 MESHA X Eo| sHE 2ot
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V. 284X (Course Policies)
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<3D AFH JiEH2A HHs (£= 0|0 §3o0ts WM E AHO| HE)

J. Hughes et al, Computer Graphics: Principles and Practice(3rd ed.), Addison-Wesley, 2013.
S. Marscner et al, Fundamentals of Computer Graphics(4th ed.), CRC Press, 2015.

E. Angel, Interactive Computer Graphics: A Top-Down Approach with Shader-Based OpenGL
(7th ed.), Addison-Wesley, 2014.

T. Akenine-Mobller et al., Real-Time Rendering(4th ed.), AK Peters/CRC Press, 2018.

7| Et

<OpenGL =22 2HH>

D. Shreiner et al, OpenGL Programming Guide(9th ed.): The Official Guide to Learning
OpenGL, Versions 4.5 with SPIR-V, 2016.

J. de Vries, Learn OpenGL: Learn Modern OpenGL Graphics Programming in a Step-by-Step
Fashion, Kendall & Welling, 2020.

D. Wolff, OpenGL 4 Shading Language Cookbook(3nd ed.), Packt Publishing, 2018.

G. Sellers and R. Wright Jr, OpenGL Superbible: Comprehensive Tutorial and reference(7th
ed.), Addison-Wesley Professional, 2015.

7|El OpenGL 3! OpenGL ES APl & 7|&XtE 2AM, (http://www.khronos.org/ &X)
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VI. ZXPE 7oA & (Course Schedule)

(x 2 ¥4E & 43
SIE=EH Introduction to Computer Graphics & Raster Graphics Fundamentals
=osalyg XY AFE defEA FEHO| CHSHO ZORZCE D WX AFE dafEA A
- TEmETe 2A8I0| 7|20| E|1 QE Raster Graphics SystemOf Cist0] O|sfistC,
TEN TR
FUxtE VL wxf 3 FaEH Fy=x
atH| == 23
SERE GLUT Programming
=astale OpenGL ZZI2§Yo| Qo = Z=02fY EQ GLUT APl ALEEE 9
- renETe oICh ESH OfF| Z2OMS S5t0] HEIEQl OpenGL ZES| HEHE O|SBHC},
2 %% Fowd | 2o
FUxtE VL wxf 3 FAEH Iy
_______________________________ i O B
SHEEE Geometric Transform and 3D Viewing Pipeline
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3 #% TS
FUxtE VL wxf 3 FaEH Fyx
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StERH 3D Viewing Programming Using OpenGL |
=Qstalle OpenGL A|ARIOIA AMBED Q= 7Y ZES 4520 19 #55 flot A
- FAASUE | Azt moy meaag sius ok
=y TS
FUXtR VL uxf 3 FaEH X
atx| == 2%
SESH 3D Viewing Programming Using OpenGL I
=gstalye OpenGL A|ZEIOIM ALEED A= RY RES 4{ED J9] 35 fIT &
TUTETS A Mgy Zeasy 7|-g ot
=
5 FH TS
TUxtE VL wxf 3 FaEH Fy=x
SRRSO FOS:. co. S A T B oo
&SR Reflection Models
=M BEHO| BtAL MZZS AMSHY| {5t Z2| AMEE0f 2 Phongdt
Fastsulig Blinn-Phong =&} 22 HiA RES O[3{5t:, 0|0 7|Hh=S &= CHEA| 2RO
6 =kt #0|E HHHo| Ciotol Am2rt
YL a9
FUXtR VL wxf 3 FaEH ==
_______________________________ o SOOI Tt SO
SESH 3D Lighting Programming Using OpenGL
FEQSHEL OpenGLOIM AMEED QU= = 2E 3 H0|T ZEO| Cisto] 4m= =, 0f
oeTe o] 1S |5t GLSL Vertex 3 Fragment Shader®| =g 7|®#S Hi 2Lt
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TEH sowE | ZoysEelg
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x| =2 4%
stE=8 ot
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StEEH Rasterization and Interpolation
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Introduction to Texture Mapping Techniques
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Raster Operation and RGBA Color Blending

BiAE(3} 7|4 AAIZH 2lo{g mrojmatelol Ofx

8 CHAQl Raster Operations

g8 Stencil Test@t Depth Test 1IPHS 7tz k6| AIKBCE EBE Color
Blending ZFE0| TSI M3 #mE =, £ Mo AHZ Lol e
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Review on OpenGL Rendering Pipeline and Forward Rendering

X27tK| B2 W8S ELCHE OpenGL A|AHS| U0 2jAESE 7|dh AL
7t @2 mo|=Z2tQl A0AM2| Forward Rendering IHHS O[sfst =, o|2{st
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FasEUE :
TX7 oA Massively Parallel Streaming Processor®! Z[Z GPU(Graphics
Processing Unit)2| #[O|C 7|8t X2 WM 2t=X| O|3{BtC},
THEH ge
FUXtR VL wxf 3 FaEH =
1 x5 ZAX

Advanced Shader Programming I: PBR Shading Model
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Advanced Shader Programming II: Shadow Mapping == Reflection Mapping
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Deferred Rendering
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. X1 AFgH(Special Accommodations)

Yoz 23t 2 Al X0 st SdS2 WEH2=Z Xotet &ofdtr| Hig Lt

—

T2 SHE 2 HF0M MSSts oA 2SS 78tz o ofgo|n, Eot Ao thstol 2
2Lt FHEHE|H EEPO' EE ug0) REZY AlZE 7HE o8,

2 IF0A= MS Windows §._F7é,'01|)\1 Visual StudioS 7|¥tC 2 C/C++ AONHE Afﬂ'é'l-@l OpenGL =271
LS s o EY@2aeY sHe st HEE fIsto] 2o &H/E2 86X %), [EIN
2 X st —2aU SH4E 75 £ A2 5 A0{oF T

(No Mac PC! No Java! No Python! No DirectX!)

£ “CSE4170 7|= HRE Id2f"A" 1tEo| W82 XHAHA cisty HEQl “CSE6449 MA|ZH H Y~
5oz HZAE FXt IE0|A = GPU 7|89 Real-time Ray Tracing 20| CH35I0] O]t §-, Hxt 3t
0™ Hi-2 Rasterization 7|%t2| Deferred Rendering 2} ""'% #t Hybrid Rendering 0| 23}
O HiS. (CSE6449 IS 2 st EHoh Wm0| 5{7t8 Wot $+4d = AS.

O

<& WE0M CHE ofd =273 o>

Reflection Model Vertrex/Fragment Shader Programming

Texture Mapping Color Blending Reflection Mapping

Forward Rendering vs Deferred Rendering




