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1. Tién trinh xtr ly d6 hoa
2. Phan mém hé do hoa
3. Phan ctmg hé do hoa
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DISPLAYING

(to describe)
to the computer

what is
a table, a car...

1
Geometric Engine

concerned with:

- modeling

- modeling transf.
- color models

- material property
- lighting property

(to capture)
the description

create 2D
image from 2D
[/ 3D rpodels

v

Rendering Engine

concerned with :

- viewing & projection

- drawing & clipping
primitives

- local illumination &
shading

- texture mapping

- global rendering

(to show)
the image
generate
Image on
screen

v
Raster & Display Engine
concerned with:
- hardware
- how to display
(rasterization)



Data model

MO hinh hoa

Folyeon (B ounding chains Data stmcture

2 a

B ahb

i i ef, o

Chain ID| From node|T o fiode |Left poly [Bight poly.
a 11 11 A B

b 22 24 B --

f 23 44 > B

Mode | x T

10

11

24




T0O trat




Hién thi

Rol rac hoa - Rasterizer
— Chuyén doi cac doi tugng hinh hoc. (vertex)
thanh cac biéu dien anh. (fragment)

« Fragment = image fragment
— Pixel + associated data: color, depth, stencil, etc.

— Chap nhan noi suy tao cac diém anh




Hé thong do hoa

* Phan cimg do hoa:
— La tap hop cac thiét bj dién tr (CPU, bo nhéd man
hinh) giup cho viéc thuc hién cac phan mém doé hoa.
 Phan mém do hoa hé thong:
— La tap hop céac lénh do hoa cua hé thong (graphics
output commands),
— Thuc hién cong viéc hién thi cai gi (what object) va
chung sé dugc hién thi nhu thé nao (how).
— Phan mém d6 hoa hé thong la phan mém xay dung
trén co s& mot thé loai phan cing nhat dinh va phu
thudc vao phan cimg.
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PHAN CUNG HE D0 HOA

System _
Memory (DRAM) CPU Peripherals

N Displa
pa i Geometry 3D Geometric maths acceleration

Processor | Processor

b 2D Support (Windows, Blitting)
3D Support (Polygon Filling, Texture Mapping)

A 4

Video
Controller

Display Frame
Memory (VRAM) = Buffer

\ 4

CLUTs




Chuc nang nhiem vu

 CPU: thuc hien cac chuong trinh timg dung.
Bo xtr ly hién thi (Display Processor): thuc hién cong
viéc hién thi dir liéu d6 hoa.

* B0 nhd hé thong (System Memory): chira cac chuong
trinh va dir lieu dang thuc hién.



Chuc nang nhiem vu

B0 dém (Frame buffer): c6 nhiém vu chira cac hinh anh
hién thi.

e B0 diéu khién man hinh (Video Controller): diéu khién
man hinh, chuyén dir liéu dang s6 & frame buffer thanh
cac diém sang trén man hinh.



Vixu ly do hoa

 GPU: thanh phan xtr ly chinh trén bo mach d6 hoa véi
muc dich tang toc va phu hop véi cac phan mém do
hoa.

 Dac diém chinh
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Vi xu ly do hoa
Uu diém
« Modern GPUs co kha nang
lap trinh
— Lap trinh trén pixel,
vertex, video engines
— Ho trg 1ap trinh vdi cac
ngon ngid bac cao
« Modern GPUs ho trg do
chinh xac cao
— Ho trg 32 bit floating
point trén pipeline
— Bo nhé




Vixu ly do hoa

Nhuoc diém

 GPU dugc thiét ké chuyén cho video games

— MO hinh lap trinh dac biet theo hudng computer

graphics

— MGi truong lap trinh chat ché vé cu phap va cau [énh
« Kién tric murc thap:

— Thuong song song

— Phat trién lién tuc

— Cong nghé bi mat cua cac hang
« Khong don gian nhu viét code cho CPU



e GPU trong tién trinh xtrly do hoa
— Ludng luén thay doi do va chuyén doi dii liéu
gilra cac phan nhiéu
— Nhiéu caches, FIFOs, va nhiéu van dé khac

Graphics State

Transform Rasterizer Shade Vldeo
Final Memory
rragments
s pixels (Textures)

(pre-pixels)
Xf(\)/rer?t?(c:lesth (Color Depth
(2D)

Render to-texture



Trong tién trinh xtr ly d6 hoa

» GPU hién dai trong tién trinh xtr ly d6 hoa
— b6 sung thém vertex processor va fragment
processor

Graphics State

Vertex
Processor

Fragment
Processor

Rasterizer

inal
pixels
(Color, Depth

]
_J\

Video
Memory
P fices (Textures)

Wormed, Lit
Vertices
(2D)

CPU

Render-to-texture



BO dém man hinh (Framebuffer)

» Vung bo nhd chira dir liéu cho hinh anh hién thi

e Cac mau sac duoc luu trir doc lap trong bo dém -
framebuffer

24 bits per pixel = 8 bits red, 8 bits green, 8 bits blue
— 16 bits per pixel = ? bits red, ? bits green, ? bits blue

18



BO dém man hinh (Framebuffer)

* True-color ( 24-bit hoac 32-bit) framebuffer luu trir
mot byte cho red, green hoac blue

* Do do, moi pixel co thé c6 dugc 224 mau




BO dém man hinh (Framebuffer)

—X: 0+ Xmax 2 mau/ 1 bit

—Y: 0+Ymax 16 mau/ 4 bit

— 256 mau/ 8bit

— 216 mau/ 16 bit

— 224 mau/ 24 bit

— 640 x 480 x 16 —» Video RAM = 2MB

— 1024 x 1024 x 24 — Video RAM = 24MB
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Cac thiét bi hién thi

tat ca cac thiét bi
hién thi do hoa
déu la dang diém




Hién thi

Phosphor Coated
Screen

Shadow Mask

G Standard Dot-trio  goNY Trinitron CRT
R )
B

Electron Guns

NEC Hybrid Mask Hitachi EDP
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Man hinh Plasma

 Plasma display panels
— Similar in principle to
fluorescent light tubes

— Small gas-filled capsules
are excited by electric field,

Visible light

emits UV Iight Dielectric Diaplay Front

electrode
layer glass

— UV excites phosphor \ \\ ——

— Phosphor relaxes, emits e« | e
barrier uv \\EJ
some other color Mp
Rear
glass




Display Technology: LCDs

e Transmissive & reflective LCDs:

— LCDs act as light valves, not light emitters,
and thus rely on an external light source.

— Laptop screen: backlit, transmissive display
— Palm Pilot/Game Boy: reflective display
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Man hinh hitu co (OLED)

Organic Light-Emitting Diode
(OLED) Arrays

— OLEDs hoat dong tuong tu co
ché& clia LEDs ban dan

«Cau tric la mang chat déo mong:
— Mang film cu tao béi cac phan
tir hitu co, cac phan tr phat

sang boi suthan hoa khi trong
mol trchmg chan khong

— Mau sac dugc tao thanh tircac
|6p mau gém cac phan tu
huynh quang dugc kich thich.

— Min, khong to nhu cac hat tinh
thé va khong phat nhiét

— C6 thé tao man hinh rong loai
OLEDs

METAL CATHODE
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ELECTRON
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PHAN MEM HE DO HOA

Application program

Graphics system

Operating system

Input and Graphics

output devices|  hardware [ MCATIeS




Céac chuan giao dién

e GKS (Graphics Kernel System): chuan xac dinh cac
ham d6 hoa chuan, duoc thiét ké nhu mat tap hop cac
cong cu do hoa hai chiéu va ba chiéu.

— GKS Functional Description, ANSI X3.124 - 1985.
— GKS - 3D Functional Description, ISO Doc
#8805:1988.

* CGI (Computer Graphics Interface System): hé chuan
cho cac phuong phap giao tiép vdi cac thiét bi ngoai vi.

« CGM (Computer Graphics Metafile): xac dinh cac chuan
cho viéc luu trir va chuyén doi hinh anh.
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Céac chuan giao dién

« VRML (Virtual Reality Modeling Language): ngon ngir
thuc tai a0, mot hudng phat trién trong cong nghé hién
thi duoc dé xuat boi hang Silicon Graphics, sau do da
duoc chuan hoa nhu mot chuan cong nghiép.

« PHIGS (Programmers Hierarchical Interactive Graphics
Standard): xac dinh cac phuong phap chuan cho cac
mo hinh thai gian thuc va 1ap trinh huéng doi tuong.

— PHIGS Functional Description, ANSI X3.144 - 1985.
— PHIGS+ Functional Description, 1988, 1992.
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Céac chuan giao dién

Cac chuan khong chinh thirc

« OPENGL thu vién d6 hoa cua hang Silicon
Graphics, dugc xay dung theo ding chuan cua
mot hé do hoa.
— SGI's OpenGL 1993

 DIRECTX thu vién d6 hoa cua hang Microsoft
— Direct X/Direct3D 1997
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