pO HOA MAY TiNH

Tong quan vé do hoa may tinh

Khai niém

D6 hoa may tinh c6 thé dugc hiéu nhu la tat ca
nhiing gi lién quan dén viéc tao ra 4nh (image) bing
may tinh. Ching bao gom : tao, luu trit, thao tac trén
cac mo hinh (model) va cac anh.

Thuat ngit 40 hoa may tinh (computer graphics) do
William Fetter dat ra nam 1960 dé mo t4 mot cach
thiét k& mdi khi dang lam viéc tai hang Boeing.

Vé6i cach nay, anh ta da tao nhiéu anh c6 thé su
dung lai dé c6 thé dé dang thiét k& buong l4i cia phi
cong theo y muon.
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Mot s6 Ung dung cia do hoa may tinh

H6 tro thiét k& (CAD - Computer Aided Design)

Gom hai bude chinh

Phéc thdo ctia phan khung(wireframe outline) ma tu d6
c6 thé thay dugc toan bd hinh dang va cdc thanh phan
bén trong cia cac doi tugng. St dung ki thuat nay, nguoi
thiét k& sé dé dang nhan thiy ngay cac thay doi cia doi
tuong khi tién hanh hiéu chinh cac chi tiét hay thay doi
g6c nhin, ...

Két hop cdac mo hinh chiéu sang, t6 mau va tao bong bé
mat dé tao ra két qua cudi cung rat gan véi thé gidi thue.
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Visualization
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Dung phat sinh cac biéu do, d6 thi, .. trong viéc minh
hoa moi quan hé gitta nhiéu d6i tugng véi nhau.

Tém luge céc dir liéu vé tai chinh, thong ké, kinh t&,
khoa hoc, toan hoc, ... gitip cho viéc nghién citu, quan li, ...
mot cach c6 hiéu qua.
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Giai tri
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Tong quan vé mot hé do hoa

Céc thanh phan phan cing

Thiét bi hién thi  : man hinh, m4y in, ..
Thiét bi nhap : ban phim, chuot, ...

Céc cong cu phan mém

Cong cu tng dung (application package) : Pugc thiét ké
cho cac nguoi stt dung d€ tao ra ciac hinh danh ma khong
cin quan tam t6i cdc thao tac bén trong hoat dong nhu
thé& nao. Vi du : AutoCAD, Adobe Photoshop, 3D Studio, ...

Cong cu lap trinh (programming package) : Cung cap mot
tap cac ham d6 hoa c6 thé dugc dung trong cac ngdn ngir
lap trinh c4p cao nhu C, Pascal, .. Vi du : GRAPH.TPU,
GRAPHICS.LIB, Open GL, ...

Céc chuidn phan mém

Ra doi dé d4p ung tinh tuong thich : Néu cdc phan mém
dugc thiét k& véi cac ham dé hoa chudn ching cé thé
dung dugc cho nhiéu hé phan cing va moi trudng lam
viéc khac nhau.

GKS (Graphics Kernel System) 14 chudn ra doi dau tién
cho viéc phat trién cdc phan mém do6 hoa. Ban dau GKS
dugc thiét k& chi dung cho tap cdc cong cu d6 hoa hai
chiéu, sau d6 mé6i dugc mé rong ra cho do6 hoa ba chiéu.

Cac ham caa GKS thuc su chi la cdc mo ta triru tugng,
doc lap véi bat ki ngdn ngit 1ap trinh nao. P& cai dat mot
chudn d6 hoa cho ngdén ngit cu thé nao, cac cu phap tuong
ting sé dugc xac dinh va cu thé hoéa.
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Céc thanh phan cda cong cu 1ap trinh

Tap cac cong cu tao ra cac doi tuong dd6 hoa co sé nhu
diém, doan thing, dudng cong, vung to, ki tu, ...

Tap céc cong cu thay doi thudc tinh cia cic déi tuong co
s6 ké trén nhu mau sic, kiéu dudong, kiéu chif, mau to...

Tap céc cong cu thuc hién cdc phép bién d6i hinh hoc
dung dé thay doi kich thuéec, vi tri, huéng, ...

Tap céac cong cu bién d6i hé quan sat dung dé xac dinh vi
tri quan sat ctia cac d6i tugng va vi tri trén thiét bi hién
thi do61 tuong.

Tap cdc cong cu nhap liéu : cac ing dung do hoa c6 thé
st dung nhiéu loai thiét bi nhap khdc nhau nhu chuot,
ban phim, bat vé, bang, .. dé diéu khién va xi li dong dir
liéu nhap.

Tap cac cong cu chia cac thao tac dung cho quan li va
diéu khién nhu khéi tao va déng ché& do do hoa, x6a toan
bo man hinh, ..

Translate

‘ M) Translate and Scale fﬁf
‘

Translate and Rotate

S

Primitives Composition
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Hai m6 hinh co ban cta tng dung do hoa

Ung dung d6 hoa dua trén mau s6 héa (sampled-
based graphics)

Céc pixel (diém anh) dugc tao ra bdi thao tac s6 héa anh
bang ciach st dung cac chuong trinh vé dua trén mau so
héa hay may quét.

Céc Uung dung thudc dang nay gom : PaintBrush, Adobe
Photoshop, ...

Ung dung d6 hoa dua trén diac trung hinh hoc
(geometry-based graphics)
Dung cac dic trung hinh hoc va céac thuoc tinh dé€ mo ta

doi tuong. Sau d6 cdc doi tuong sé& duge s6 héa dé phuc
vu cho hién thi.

Cac uUng dung thudoc dang nay : Adobe Illustrator,
AutoCAD, ..
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Ung dung d6 hoa dua trén mau sd héa
Céc d6i tuong do6 hoa dugc tao ra bdi lugi cac pixel
roi rac.

Céc pixel nay c6 mot mod ta vé toa do dé xac dinh vi
tri va gi4 tri mau (sample values), thong thuong la
do sang hay mau séc.

Céc pixel nay c6 thé dugc tao ra bang cac chuong
trinh vé, may quét, ...

Khi m6t anh dugc xac dinh béi tdp cac pixel, ching
c6 thé c6 cac thao tac :

Bién tap anh (image editting) : cit, dan céc vung trén
anh, st dung cac cong cu t6 mau dé hiéu chinh, ..

Xit 1i 4nh (image processing) : st dung cac thuat toan dé
thay doi anh ma khong c6 su can thiép cia ngudi dung,
bao gom : lam nhoe &nh (blurring), lam nét 4anh
(sharpening), do dudng bién (edge-detection), cadn chinh
mau sic, ..

Mot s8 thuan 1gi

Dé dang thay d6i anh bing cich thay d6i mau sac hay vi
tri cia cdc pixel, vi du nhu 14y 4nh 4m ban, ..

Cé thé di chuyén cdc vung anh ti noi nay sang noi khac
dé dang.

Mot s6 bat loi
Khong thé xem xét d6i tuong tir cac géc nhin khac nhau.

Hiéu chinh vé thudc tinh hinh hoc, kich thuéc phtc tap.
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Ung dung d6 hoa dua trén dic trung hinh hoc

Céac d6i tugng dd hoa co sé nhu doan thang, da giéc,
.. dugc luu trit bang cac md hinh (model) va cédc thudc
tinh (attribute) ctia ching.

Cédc m6 hinh thuc chat 1a cdc mod ta toan hoc, vi du doan
thang dugec mé hinh bang hai diém dau, cudi, ..

Céac thudc tinh dugc dung dé moé ta ciach ma cic doi
tuong dugc hién thi vi du nhu mau sic, do day, ..

Céc anh dugce tao béi tap cac pixel thong qua viée so
héa cdc dic trung hinh hoc phuc vu cho méi yéu cau
hién thi. C4c anh c6 thé khéc nhau tuy vao moi yéu
cau hién thi khic nhau, nhung déu xudt phat tir mot
mo hinh.

Nguoi dung khong thao tdc truc ti€p vé6i tung pixel
cua Uung dung dang nay ma thao tac trén cac thanh
phan hinh hoc cia d6i tugng, sau d6 s6 héa lai roi
mdi hién thi.

Head —€ ) _—

Shaft —

Point ———/ —
composition v decomposition
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Thiét bj hién thi : Man hinh

C4u tao caa CRT

Mot chum céac tia dién ti (tia &m cuc) phat ra to mot
sing dién td, vugt qua cdc hé thong hoi tu (focusing)
va dan hudéng (deflection) sé& hudéng t6i cac vi tri xdc
dinh trén man hinh dugc phi mot 16p phosphor.

Magnetic

: Deflection Coils Phosphor-
Focusing _ ; Coated
Base Systgm /_...\/ ' Screen
L]
Electron
Connector Electron Beam

Pins Gun

Tai moi vi tri tuong tac vdi tia dién ti, hat phosphor
sé phat ra mot chdm sang nhd. Vi 4nh sang phat ra
béi cdc hat phosphor md din rdt nhanh nén can
phdi c6 mot cdch nao d6 dé duy tri dnh trén man
hinh. Mot trong cac cach dé la lap di lap lai nhiéu
1an viéc vé lai dnh that nhanh bing cdch huéng céc
tia dién ti trd lai vi tri cii. Ki€u hién thi nay goi la
refresh CRT.

Cé nhiéu loai phosphor dugec dung trong mot CRT.
Ngoai mau sic ra, diém khac nhau chinh giita cac
loai phosphor 1a “d0 bén“ (persistent), dé6 la khodng
thoi gian phat sang sau khi tia CRT khong con tac
dong.
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Lép phosphor c6 do bén thdp can toc do lam tuoi cao
hon dé gitt cho hinh dnh trén man hinh khéi nhoe.
Loai nay thuong rat tot cho hoat hinh, rat can thay
doi hinh anh lién tuc. L6p phosphor c6 do bén cao
thuong duoc dung cho viéc hién thi cidc anh tinh, do
phtc tap cao. Mic du mot s loai phosphor c¢6 do bén
16n hon 1 gidy, tuy nhién cdc man hinh d6 hoa
thuong dugc xay dung véi do bén dao dong tir 10 dén
60 micro giay.

S6 luong t6i da cac diém c6 thé hién thi trén mot
CRT duogc goi la d0 phan giai (resolution).

Kich thuéc vat 1i cia man hinh d6 hoa dugc tinh tur
do dai cua dudng chéo man hinh, thuong dao dong tu
12 dén 27 inch ho#c 16n hon. Mot man hinh CRT c6
thé dugc két hop v6i nhiéu loai may khéac nhau, do
d6 so6 luong cdc diém trén man hinh cé thé dugc vé
that su con tuy thudc vao kha nang cia hé thong ma
n6 két hop vao.

Ti s6 phuong la ti 1&é cha cac diém doc va cic diém
ngang cin dé phat sinh cdc doan thing c6 do dai
don vi theo ca hai huéng trén man hinh (trong mot
s6 truong hop nguoi ta thuong dung ti s6 phuong nhu
la ti s6 cha cac diém theo chiéu ngang so v6i céc
diém theo chiéu doc). Véi cdc man hinh cé ti so
phuong khac 1, dé dang nhan thay 1a cdc hinh vudng
hién thi trén né sé c6 dang hinh chit nhat, cdc hinh
tron sé c¢6 dang hinh ellipse.
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Man hinh dang di€m (raster - scan display):

Chum tia dién td sé dugc quét ngang qua man hinh,
moi lan mot dong va quét tudn tu tU trén xudng
dudi. Su bat tit cha cdc diém sang trén man hinh
phu thudc vao cuong d6 cua tia dién tu va day chinh
la co sG cua viéc tao ra hinh anh trén man hinh.

Mbi diém trén man hinh dugc goi 1a mot pixel. Cac
thong tin vé hinh 4nh hién thi trén man hinh dugc
luu tri trong mot vung bd nhé goi la vung dém lam
tuoi (refresh buffer) hay la vung dém khung (frame
buffer). Vung bd nhdé nay luu trid tap cac gia tri
cuong do sang cda toan bd cdc diém trén man hinh
va luon ludn tén tai mot song 4nh gitta mdi diém
trén man hinh va mdi phan ti trong ving nay.

Pé thay d6i cdc hinh anh can hién thi, cdc gid tri
tuong ung v6i vi tri va do sang phai duoc dat vao
vung dém khung.

(a) (b)

(d)
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Dé tao ra cidc anh den tridng, don gidn chi can luu
thong tin ctia modi pixel bang 1 bit (cdc gia tri 0, 1 sé&
tuong trung cho viéc tit (t6i), bat (sang) pixel trén
man hinh). Trong truong hop dnh nhiéu mau, nguvi
ta can nhiéu bit hon, néu thong tin ctia mdi pixel
duge luu bing b bit, thi ta c6 thé c6 2P gid tri mau
phan biét cho pixel dé6.

Trong cidc man hinh mau, nguoi ta dinh nghia tap
cac mau lam viéc trong mot bang tra (LookUp Table
- LUT). Mbi phan tit cia LUT dinh nghia mot b ba
gia tri R (Red), G (Green), B (Blue) m6 ta mot mau
nao d6. Khi can st dung mot mau, ta chi can chi
dinh s6 thd tu (index) tuong Gng cia mau d6 trong
LUT. Bang LUT c6 thé duoc thay doi bdi cac dng
dung va ngudi 1ap trinh cé thé can thiép diéu khién.
Vé6i cach lam nay ching ta c6 thé tiét kiém khong
gian luu trit cho moéi phan ti trong ving dém khung.

S6 phan ti ctia LUT dugc xdc dinh tir s6 lugng cac
bits/pixel. Néu moi phan ti cta vung dém khung
dung b bits dé luu thong tin cia mot pixel, thi bang
LUT c6 2° phan ti. Néu b=8, LUT sé c6 2°=256 phan
t, d6 chinh 1a s6 mau c6 thé dugc hién thi cing mot
lac trén man hinh.

Viéc lam tuoi trén man hinh dang nay duogc thuc
hién & toc d0 60 dén 80 frame/giay. Poi khi toc do
lam tuoi con dugc biéu dién bang don vi Hertz (Hz —
s6 chu ki/ gidy), trong d6 mot chu ki tuong dng véi
mot frame.
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Khi dat dén cudi mdi dong quét, tia dién td quay trd
lai bén trai cia man hinh dé bit dau dong quét k&
ti€p. Viéc quay tré lai phia trdi man hinh sau khi
lam tuoi mdéi dong quét dugc goi la tia hoéi ngang
(horizontal retrace). Va t6i cudi moi frame, tia dién
td (tia hoi doc — vertical retrace) quay tré lai géc
trén bén trai cia man hinh d€ chudn bi bit dau
frame ké tiép.

Trong mot s6 man hinh, méi frame dugc hién thi
thanh hai giai doan si dung ki thuat lam tuoi dan
xen nhau (interlaced refesh). O giai doan dau tién,
tia quét sé quét mot sd dong tiu trén xuéng dudi, sau
tia hoi doc, cdc dong con lai sé& dugc quét. Viéc dan
xen cdc dong quét nay cho phép ching ta thay dugc
toan man hinh hién thi chi trong mot nia thoi gian
so v6i dung dé quét tat ca cac dong modt lan ti trén
xudng dudi. Ki thuat nay thuong dugc dung cho loai
man hinh c¢6 toc do lam tuoi thap.
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