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LO'l NOI PAU

Hién nay d6 hoa may tinh (Computer Graphics) 1a mot trong nhitng chuong trinh thong
dung nhét, n6 da gdp phan quan trong 1am cho giao tiép giita con ngudi va may tinh trd nén than
thién hon. That vay, giao dién kiéu van ban (text) da duoc thay thé hoan toan béng giao dién dd
hoa, cung vdi cong ngh¢ da phuong tién (multimedia) da dua nganh Cong Nghé Thong Tin sang
mot phién ban moi.

Cudn tai lidu giang day nay, t6i mudn mang lai cho ban doc cic co s& 1y thuyét vé dd hoa
may tinh tir don gian nhat nhu cac thuét toan vé duong thang, duong tron, da giac, ky tu..... Tiép
dén cac k¥ thuat xén tia, cac phép bién doi d6 hoa trong khong gian 2D va 3D.... Chung ta 1an luot
1am quen v&i thé gidi mau sic thong qua cac hé mau: RGB, CMYK, HSV.... Phirc tap hon nita 1a
cac phép chiéu, cac phuong phap xdy dung duong cong va mit cong cho dbi tuong.

Tai liéu gdm bay chuong, trong d6 chuong mét gitup ban c6 cai nhin tong quan vé k¥ thuat
dd hoa tir trude dén gid cung dinh huéng twong lai cho linh vuc nay. Cac chuong tiép theo, mdi
chuong s& 1a mot van dé tir don gian dén phuc tap. Cudi mdi chuong déu co phan bai tap cho
chung ta kiém tra lai kién thirc vira doc duoc. Bai tap gém hai dang: dang tinh toan va dang lap
trinh, ddi voi dang 1ap trinh ban ¢ thé viét bang C/C++ hay BC tham chi bang VB déu dugc.
Cubi cing 1a phan phu luc gdm cic huéng din dé ching ta 1am bai tap 1ap trinh, ngdn ngit hay
dung ¢ day la C/C++ hay BC.

B& cuc rd rang, hinh anh phong phu, da dang. Du cho ban chua timg biét vé d6 hoa may
tinh hay ban da nhiéu nam lam viéc trong linh vyc nay, ban déu c6 thé nhan théy rfing cudn sach
nay 1a mot bo tham khao day du cac thong tin hiru ich va c6 tinh chat thyc tién cao.

Trong qua trinh bién soan mic du da cd ging hét strc nhung van khong tranh khoi nhing sai
sot, rat mong nhan duoc sy dong gop chan thanh tir quy ban doc.

Xin chan thanh cam on.

Tac gia
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CHU'ONG 1: TONG QUAN VE KY THUAT DO HOA

1. CAC KHAI NIEM TONG QUAN CUA KY THUAT PO HOA MAY
TINH (COMPUTER GRAPHICS)

1.1. L ich sir phat trién

- Graphics nhitng nam 1950-1960

1959 Thiét bi d6 hoa dau tién la man hinh xut hién tai Puec.

1960 - SAGE (Semi-Automatic Ground Environment System) xuat hién but sang thao tac
v6&1 man hinh.

1960 William Fetter nha khoa hoc nguoi My, 6ng dang nghién ctru xay dung md hinh
buodng lai may bay cho hang Boeing cia My. Ong da dua trén hinh anh 3 chiéu ctia mo hinh nguoi
phi cong trong budng lai ciia may bay dé xay dung nén mot mo hinh t61 uvu cho budng lai may
bay. Phuong phap nay cho phép cac nha thiét ké quan sat mdt cach tryc quan vi tri cia nguoi lai
trong khoang. Ong dat tén cho phuong phép nay l1a do hoa may tinh (Computer Graphics) .

Man hinh 1a thiét bi thong dung nhét trong hé dd hoa, céc thao tac ctia hau hét cac man hinh
deu dya trén thiét ké ong tia &m cuc CRT (Cathode ray tube).

Khi d6 gia dé 1am tuoi man hinh 1a rt cao, may tinh xtr Iy cham, dit va khong chic chin
(khong dang tin cay).

- Graphics: 1960-1970

1963 Ivan Sutherland (hoi nghi Fall Joint Computer - 1an d4u tién c6 kha ning tao méi, hién
thi va thay d6i dugc thyc hién trong thoi gian thyc trén man CRT).

Hé théng nay dugc dung dé thiét ké mach dién: CRT, LightPen (but sang), computer (chtra
chuong trinh xtr 1y thong tin). Nguoi sit dung c6 thé v&€ mach dién tryc ti€p 1én man hinh thong
qua but sang.

- Graphics:1970-1980

Raster Graphics (dé hoa diém). Bit diu chudn d6 hoa vi du nhu: GKS(Graphics Kernel
System): European effort (két qua ctia chau au), Becomes ISO 2D standard.

- Graphics: 1980-1990

Muc dich dic biét vé phﬁn cung, thiét bi hinh hoc d6 hoa Silicon. Xut hién cac chuan cong
nghiép: PHIGS (Programmers Hierarchical Interactive Graphics Standard) xac dinh cac phuong
phap chuan cho cac mo hinh thoi gian thyc va lap trinh huéng doi tuong.

Giao dién nguoi may Human-Computer Interface (HCI)

- Computer Graphics: 1990-2000

OpenGL API (Application Program Interface — giao di¢n chuong trinh tng dung).

Completely computer-sinh ra nganh dién anh phim truyén (Toy Story) rat thanh cong.

Céc tiém tang phan cimg moi: Texture mapping (dan cac anh cia canh that 1én bé mit cua
do1 tugng),blending (tron mau)....

- Computer Graphics: 2000- nay
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Anh hién thyc.cac cac @6 hoa cho may tinh (Graphics cards for PCs), game boxes and game
players

Cong nghiép phim anh nho vao d6 hoa may tinh (Computer graphics becoming routine in
movie industry): Maya (thé gidi vat chat tri gidc dugc)....
1.2. K§¥ thuit db hea vi tinh.

Definition (ISO): Phuwong phép va cong nghé chuyén ddi dit liéu tir thiét bi d hoa sang may
tinh.

Computer Graphics la phwong tién da ndng va manh nhdt cia giao tiép giita con ngudi va
may tinh.

Computer Graphics (Ky thudt d6 hog mdy tinh) 1 mot linh vuc ctia Cong nghé thong tin ma
& d6 nghién ctru, xay dung va tap hop cac cong cu (md hinh 1y thuyét va phan mém) khac nhau
dé: kién tao, xay dung, luu trit, xir Iy Cac md hinh (model) va hinh anh (image) cta di twong.
Céc md hinh (model) va hinh anh nay c6 thé 1a két qua thu dugc tir nhitng linh vuc khac nhau cta
rat nhiéu nganh khoa hoc (vat ly, toan hoc, thién van hoc...)

Computer graphics xtt 1y tit ca cac van dé tao anh nho may tinh.
2. CAC KY THUAT PO HOA
2.1. Ky thuat dd hoa diém (Sample based-Graphics)

- C4c md hinh, hinh anh cia cac d6i tuong dugc hién thi thong qua ting pixel (tmg mau
101 1ac)

- bic diém: C6 thé thay dbi thudc tinh

+ Xoa di ting pixel ctia mo hinh va hinh anh cac dbi tugng.

+ Cac md hinh hinh anh duoc hién thi nhu mét luéi diém (grid) cac pixel roi rac,

+ Tung pixel déu co vi tri xac dinh, duge hién thi véi mot gia tri roi rac (sé nguyén)
céc thong s hién thi (mau sic hodc do sang)

+ Tap hop tat ca cac pixel ctia grid cho ching ta mo hinh, hinh anh déi tugng ma
chtng ta muén hién thi.

Hinh 1.1 Anh d6 hoa diém
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Hinh 1.2 K§ thuit d6 hoa diém

Phuong phap dé tao ra cac pixel

- Phuong phap dung phan mém dé vé& truc tiép timg pixel mot.

- Dya trén céc 1y thuyét mé phong (Iy thuyét Fractal, v.v) dé xay dung nén hinh anh mé
phdng cua sy vat.

- Phuong phap roi rac hoa (s6 hod) hinh anh thuc cta déi tuong.

- C6 thé stra doi (image editing) hodc xir 1y (image processing) mang cac pixel thu dugc
theo nhitng phuong phap khac nhau dé thu dugc hinh anh dac trung cia doi tugng.
2.2. K§ thuit d6 hoa vector

0 hinh ¢ tham s
0 hoa trat

v

Hinh 1.3 M6 hinh d6 hoa vector

t bi ra

- M6 hinh hinh hoc (geometrical model) cho mé hinh hodc hinh anh cta ddi tuong

- Xac dinh cac thudc tinh cia m6 hinh hinh hoc nay,
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- Qua trinh t6 trat (rendering) dé hién thi tung diém ctia md hinh, hinh anh thyc cua d6i

tuong

Co thé dinh nghia dd hoa vector: B0 hoa vector = geometrical model + rendering

So sanh gitra Raster va Vector Graphics

Po hoa diém(Raster Graphics)

- Hinh 4anh va moé hinh cta cac vat thé
dugc biéu dién boi tap hop cac diém cua ludi
(grid)

- Thay ddi thudc tinh cua cac pixel =>
thay doi timg phédn va ting ving cua hinh anh.

- Copy dugc cac pixel tr mot hinh anh
nay sang hinh anh khac.

Po hoa vector(Vector Graphics)

- Khong thay dbi thudc tinh cia ting
diém tryc tiép

- Xu ly véi tung thanh phan hinh hoc co
sO cua nd va thyc hién qua trinh to trat va hién
thi lai.

- Quan sat hinh anh va m6 hinh cta hinh
anh va su vat & nhiéu goc do khac nhau béng
cach thay ddi diém nhin va goc nhin.

Vi du v& hinh anh dd hoa Vector

Hair

Render and Touch

Hinh 1.4 Vi du vé @6 hoa vector
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2.3. Phin loai ciia dd hoa may tinh

Phén loai theo cac linh vuc ctia 6 hoa mdy tinh

CAD/CAM System

Kién tao dd N .
D06 hoa minh hoa
hoa

Do hoa hoat hinh va ngh¢ thuat

K thuat do hoa /

Xt Iy anh

K¥ thuét nhan dang

K¥ thuat phan tich va tao anh

Phan loai theo hé toa do

K¥ thut d6 hoa 2 chiéu
K¥ thuat d6 hoa
K§ thuat d6 hoa 3 chiéu

- Ky thugt do hoa hai chiéu: 1a ky thuat dd hoa may tinh st dung hé toa do hai chiéu (hé toa
d6 phang), sir dung rat nhiéu trong k¥ thuat xir Iy ban dd, d thi.

- Ky thudt do hoa ba chiéu: 13 k¥ thuat d6 hoa may tinh st dung hé toa do ba chiéu, doi hoi
rt nhiéu tinh todn va phtrc tap hon nhiéu so véi k§ thuat d6 hoa hai chiéu.

Céc linh vue ciia d6 hoa may tinh:

- K§ thuat xir Iy anh (Computer Imaging): sau qué trinh xtr Iy anh cho ta anh s6 cua ddi
tuong. Trong qué trinh xir 1y anh st dung rat nhiéu cac k¥ thuat phuc tap: ki thuat khoi phuc anh,
k¥ thuat lam ndi anh, k¥ thuat xac dinh bién anh.

- K§¥ thuat nhan dang (Pattern Recognition): ti nhitng anh mau c6 sin ta phan loai theo cu
truc, hodc theo cac tiéu tri dugc xac dinh tir trudc va béng céc thuat toan chon loc dé co thé phan
tich hay téng hop anh di cho thanh mét tip hop cac anh gbc, cac anh gbe nay duoc luu trong mot
thu vién va cin cir vao thu vién nay ta xay dung dugc cac thuat giai phan tich va td hop anh.

- K§ thuat tong hop anh (Image Synthesis): 1a linh vuc xdy duyng mé hinh va hinh anh cua
cac vat thé dua trén cac d6i tugng va mdi quan hé giita chung.

- Cac h¢ CAD/CAM (Computer Aided Design/Computer Aided Manufacture System): k¥
thuat do hoa tap hop cac cong cu, cac ky thuat trg gitip cho thiét ké cac chi tiét va cac hé théng
khac nhau: hé théng co, hé théng dién, hé théng dién t1r....

- Bd hoa minh hoa (Presentation Graphics): gdbm cac cong cu gitp hién thi cac sé liéu thi
nghiém mat cach truc quan, dya trén cac mau dd thi hodc cac thuét toan c6 sin.
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- P hoa hoat hinh va nghé thuat: bao gdm céc cong cu gitp cho cac hoa si, cac nha thiét ké
phim hoat hinh chuyén nghi¢p lam cac k¥ xdo hoat hinh, v€ tranh... Vi du: phan mém 3D Studio,
3D Animation, 3D Studio Max.

2.4. Céc trng dung tiéu biéu ciia ky thuat dé hoa

D hoa may tinh 1a mot trong nhitng linh vyc 1y thu nhat va phét trién nhanh nhit cia tin
hoc. Ngay tur khi xuat hi¢n n6 da co suc 161 cuon manh li¢t, cuon hut rat nhiéu ngudi ¢ nhiéu linh
vuc khac nhau nhu khoa hoc, nghé thuat, kinh doanh, quan ly...Tinh hap dan cta né c6 thé duoc
minh hoa rat tryc quan thong qua cac ung dung ctia no.

- Xay dung giao dién nguoi dung (User Interface)

Giao dién dd hoa thuc su 1 cudc cach mang mang lai sy thuan ti¢n va thoai mai cho nguoi
dung tng dung. Giao dién WYSIWYG va WIMP dang duogc da s6 nguoi dung wu thich nho tinh
than thién, dé st dung cta no.

- Tao céc biéu do trong thuwong mai, khoa hoc, ky thuat

Céc tmg dung nay thuong dugc ding dé tém luoc cac dir lidu vé tai chinh, thong ké, kinh
te, khoa hoc, toan hoc... gitip cho nghién ctru, quan ly... mét cach co6 hi€u qua.

- Tw ddng hod van phong va ché ban dién tir

- Thiét ké véi su tro gitip ciia mdy tinh (CAD_CAM)

- Linh vuc giai tri, nghé thudt va mo phong

- Piéu khién cdc qua trinh san xudt (Process Control)

- Linh vuee ban do (Cartography)

- Gido duc va dao tao

Mot s6 vi du cua img dung k¥ thuat do hoa:
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Hinh 1.6 H¢ &ng dung CAD - CAM
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