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DANH MUC CAC KY HIEU, CAC CHU VIET TAT

Ky hiéu/ C s ,
STT o Viet day dua Y nghia
Chir viet tat
1 3D 3 Dimentional 3 chicu
2 2D 2 Dimentional 2 chiéu
3 VR Volume rendering Biéu dién thé tich
4 SR surface rendering Biéu dién bé mat
5 CRT Cathode ray tube Man hinh CRT
6 MC Marching Cubes Thuat toan Marching Cubes
7 MT Marching Tetrahedra | Thuat toan Marching Tetrahedra
Maximum intensity ) ,
8 MIP o Phuong phap tao bo cuc cho anh
projection
_ Minimum intensity ) .
9 MinlIP o Phuong phép tao bo cuc cho anh
projection
10 LCD Liquid Crystal Display Man hinh
Digital Imaging and , . .
S Tiéu chuan anh s6 va truyén thong
11 DICOM COmmunications in ,
o trong y té
Medicine Standars
12 VTK Visualization Toolkit B0 toolkit c6 ma nguon md
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DANH MUC CAC HINH VE
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PHAN MO DAU

P hoa may tinh dugc ra doi boi su két hop cua 2 linh vyc thong tin va
truyén hinh. Pau tién ky thuat dd hoa dugc phét trién boi cac nhom ky su sir
dung may tinh 16n. Trong giai doan dau cta su phat trién ngudi ta phai ton nhiéu
tién cho viéc trang bi cac thiét bi phan ctimg. Ngay nay, nhd vao sy tién bo cia
vi xtr Iy, gia thanh cua may tinh cang lic cang phu hop véi tai tién cta ngudi sir
dung trong khi cac k¥ thuét tng dung do hoa ctia nd ngay cang cao hon nén c¢6

nhi€u nguoi quan tam nghién ctru dén linh vuc nay.

D6 hoa may tinh 1a mot linh vuc ctia cong nghé thong tin ma & do, viéc
nghién ctru, xay dung va tip hop cac cong cu (mé hinh 1y thuyét, phan mém...)
khac nhau nham kién tao, xdy dung, luu trit va xir Iy cac moé hinh (models) va
hinh anh (images) cua sy vat-hién tuong trong cudc sdng, trong san xuat va
trong nghién ctru. Cac mo hinh va hinh anh nay c6 thé 1a cac két qua thu dugc tir
nhing linh vuc khac nhau cta rat nhiéu nganh khoa hoc (chang han nhw vit 1y,
toan hoc, thién van hoc, sinh hoc, phéng sinh hoc, y hoc, v.v..) va nhiéu thé loai

phong pht nhu cu trac phan tir, cau tric sinh hoc, mé hinh vil tru v.v..

Ngay nay, viéc sit dung d6 hoa may tinh da tham nhép vao rat nhiéu linh
vuc nhu trong biéu dién thong tin, in 4n xuét ban, trong thiét ké ky thuat, thiét ké
kién triic, mo phong thé gidi thuc (thuc tai do-Virtual reality), thiét ké giao dién
may-nguoi str dung v.v.. va ngdy cang ching té sy quan trong khong thé thiéu
dugc khi cac may moc thiét bi cong ngh¢ phuc vu cho céc linh vuc noi trén dang
dan chuyén sang st sung cong nghé k¥ thuat s va hién nay tham chi con tré
thanh nghé thuat s (Digital art).

O nhom tmg dung db hoa 2 chiéu cung cap cac kha ning thé hién cac biéu
d6, 4 thi (hinh danh 2 chiéu); con & nhém tng dung dd hoa ba chiéu va anh
dong cung cip cac kha ning thé hién cac hinh anh, mé hinh trong khong gian ba

chiéu, k¥ thuat moé phong thé gidi thuc, tao ra cac birc anh séng dong cho phim
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anh, truyén hinh tir cac k¥ thuat mo ta chuyén dong cua cic mo hinh dé v.v..

Db hoa may tinh noéi chung va tai tao hinh anh ba chiéu cta cac vat thé
thie tir hinh chiéu 14 mot trong nhitng linh vuc thu hat duoc sy quan tam
nhiéu nhat ctia gidi nghién ctu trong linh vyc c¢éng nghé théng tin trong may
chuc nim qua. Hinh anh tai tao tir may tinh da duoc str dung rat c6 hiéu qua
trong nhiéu linh vyc khdc nhau nhu gido duc, giai tri, kién trGc, dic biét 1a
chuan doan hinh anh trong y té, ...Cac k¥ thuat hién thi hinh anh 3D tir hinh
chiéu 1a mot dé tai mGi mé va co ung dung lon trong trong linh vuc téi tao,

chuan doan va phuc d6i tuong.

Trong luan vin ndy, tac gia tim hiéu mot s k¥ thuat hién thi hinh anh 3D
tir hinh chiéu nhu k¥ thuat biéu dién bé mat (surface rendering — SR), k¥ thuat
biéu dién thé tich (volume rendering — VR) va tng dung thir nghiém chuong
trinh hién thi hinh anh 3D tir hinh chiéu. N6i dung luén vin bao gém 3 chuong:
Churong 1: KHAI QUAT VE PO HQA 3D VA BAI TOAN HIEN THI HINH ANH

Chuong nay khai quat vé d6 hoa 3D, Nguyén Iy vé 3D va Pic diém cua ki
thuat do hoa 3D.

Chuirong 2: KY THUAT HIEN THI HINH ANH 3D TU HINH CHIEU

Chuong nay gi6i thiéu vé mot sé ki thuat hién thi hinh anh 3D tir hinh
chiéu nhu k¥ thuat biéu dién bé mat (surface rendering — SR), k¥ thuat biéu dién

thé tich (volume rendering — VR).

Chuong 3: CHUONG TRINH THU NGHIEM
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Chuong 1

KHAI QUAT VE PO HQA 3D VA BAI TOAN HIEN THI HINH ANH

1.1. Khai quat vé do hoa 3D
1.1.1. Lich st phat trién

- Graphics nhirng nam 1950-1960

1959 Thiét bi d6 hoa dau tién 1a man hinh xuat hién tai Dic.

1960 - SAGE (Semi-Automatic Ground Environment System) xuat hién bt
sang thao tac vai man hinh.

Man hinh 14 thiét bi thdng dung nhét trong hé d6 hoa, c4c thao tac cua hau
hét cac man hinh déu dua trén thiét ké dng tia 4m cuc CRT (Cathode ray tube).
Khi @6 gia dé 1am tuoi man hinh 1a rat cao, may tinh xu ly cham, dat va khong
chac chan (khong dang tin cay) [4].

- Graphics: 1960-1970

1963 Ivan Sutherland (hoi nghi Fall Joint Computer - lan dau tién cé
kha ning tao mdi, hién thi va thay d6i dwoc thuc hién trong thoi gian thuc
trén man CRT).

Hé thdng nay duoc dung dé thiét ké mach dién: CRT, LightPen (bat séng),
computer (chira chuong trinh xir ly thong tin). Nguoi st dung cd thé v& mach
dién tryc tiép 1én man hinh théng qua bt séng.

- Graphics:1970-1980

Raster Graphics (46 hoa diém). Bat dau chuan d6 hoa vi du nhu:
GKS(Graphics Kernel System): European effort (két qua caa chau au), Becomes
ISO 2D standard.

- Graphics: 1980-1990

Muc dich dic biét vé phan ctng, thiét bj hinh hoc d6 hoa Silicon. Xuat hién

cac chuan cong nghiép: PHIGS (Programmers Hierarchical Interactive Graphics
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Standard) xac dinh cic phuong phap chuan cho cac mé hinh thoi gian thuc va
1ap trinh hudng ddi tuong.
Giao dién nguoi mady Human-Computer Interface (HCI)

- Computer Graphics: 1990-2000

OpenGL API (Application Program Interface — giao dién chuong trinh ng
dung). Completely computer-sinh ra nganh dién anh phim truyén (Toy Story) rat
thanh céng.

C4c tiém tang phan cing méi: Texture mapping (dan c4c anh cua canh
that 1én bé mit cua doi twong), blending (trén mau). ...

- Computer Graphics: 2000- nay

Anh hién thuc, c4c cac dd hoa cho may tinh (Graphics cards for PCs), game

boxes and game players

Cong nghiép phim anh nhd vao dd hoa may tinh (Computer graphics
becoming routine in movie industry): Maya (thé gigi vat chat tri giac duoc). ...
1.1.2. Cdc kj thudt d6 hoa
1.1.2.1. Ky thudt do hoa diém (Sample based-Graphics)

- C4c md hinh, hinh anh cua céc d6i tugng duoc hién thi théng qua timg
pixel (tng mau rdi rac)

- Piac diém: Co thé thay d6i thudc tinh

+ Xo4 di tirng pixel cia mé hinh va hinh anh cac di tuong.

+ Céc mo hinh hinh anh duoc hién thi nhu mot ludi diém (grid) cac pixel rdi rac

+ Tung pixel déu cd vi tri xac dinh, dugc hién thi véi mot gia tri roi rac
(s6 nguyén) cac thong sb hién thi (mau sic hodc do sang)

+ Tap hop tit ca cac pixel cua grid cho ching ta md hinh, hinh anh déi

tuong ma chlng ta mudn hién thi.
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