MO PAU

Ngay nay cong nghé thong tin va dédc biét la cac img dung dd hoa 3D
ngay cang phét trién manh m&. Ung dung pho bién nhat cia d6 hoa 3D chinh
la Game — linh vuc cong nghé théng tin mang lai nhiéu loi nhuén nhat, ngoai
ra 1a mot sé cac linh vuc khac nhu 1a y hoc, xay dung... V&i mong mubn tiép
can va phat trién linh vuc d6 hoa 3D dé giai quyét mot sb bai toan trong thuc
té, em di tim hiéu vé cong nghé phat trién Silverlight.

Db an duogc chia lam 4 chuong:

- Chuong 1: Tong quan vé k¥ thuat d6 hoa may tinh.
_ - Chuong 2: Tim hiéu k§ hon v& mét sé k¥ thuét img dung trong db hoa
3D.

~ - Chuong 3: Tim hiéu tong quan vé cong nghé Silverlight.

- Chuong 4: Xay dung Album anh 3D bang Silverlight.



CHUONG 1 : TONG QUAN VE KY THUAT PO HQA
MAY TINH

1.1 Cac khai niém tong quan vé ky thuit dé hoa may tinh

Definition (ISO): Phuong phap va cong nghé chuyén doi dir liu tir

thiét bi d6 hoa sang mady tinh.

Thuat ngit d6 hoa may tinh (computer graphics) do William Fetter dat
ra nam 1960 dé mo td mot cach thiét ké mai khi dang lam vi¢c tai hang
Boeing. Véi cach nay gilp tao nhiéu anh c6 thé sir dung lai dé c6 thé dé dang
thiét ké budng lai cua phi céng theo y mudn.

Computer Graphics 1a phuong tién da ning va manh nhét cia giao
tiép giira con nguoi va may tinh.

Computer Graphics (Ky thudt dé6 hoa mdy tinh) 1a mét linh vuc cua
Cong nghé thdng tin ma & d6 nghién ctru, xay dung va tap hop cac cong cu
(md hinh 1y thuyét va phan mém) khac nhau: kién tao, xay dung, luu trit, xir
ly cac md hinh (model) va hinh anh (image) cua dbi twong. Cac mo hinh va
hinh 4nh nay c6 thé 1a két qua thu dugc tir nhitng linh vuc khac nhau cua rat

nhiéu nganh khoa hoc (vt 1y, toan hoc, thién van hoc...)

Hinh 1.1: Bb hoa may tinh



Db hoa may tinh (computer graphics) c6 thé duoc hiéu nhu 1a tit ca
nhimg gi lién quan dén viéc tao ra anh (image) bang may tinh. Chung bao
gdm: tao, luu trit, thao tac trén cic mo hinh (model) va céc anh.

1.2 Tong quan vé mdt hé dd hoa
- Cac thanh phan phan cing :
= Thiét bi nhap : chudt, ban phim, ...
= Thiét bi hién thi: man hinh, may in, ...
- Cac cong cu phan mém:
= Cong cu ung dung (application package) : thiét ké cho ngudi sir
dung dé tao ra cac hinh anh ma khong can quan tim t&i cac thao tac
bén trong hoat dong mhu thé ndo. Vi du: AutoCAD, Adobe
Photoshop, 3D Studio, ...
= Cong cu lap trinh (programming package) : Cung cap mot tip cac ham
d6 hoa co thé dugc dung trong cic ngdn ngit lap trinh cap cao nhu C,
Pascal, ... Vi du : GRAPH.TPU, GRAPHICS.LIB, Open GL, ...
- Cac chuan phan mém :
= Ra doi dé dap ung tinh tuong thich : Néu cac phan mém dugc thiét
ké v&i cac ham dd hoa chuan ching co thé dung duogc cho nhiéu hé
phan cimg va moi trudng lam viéc khac nhau.
= GKS (Graphics Kernel System) 1a chuan ra doi dau tién cho viéc
phat trién cac phan mém d6 hoa. Ban ddu GKS dugc thiét ké chi
dung cho tip cac cong cu dd hoa hai chiéu, sau d6 méi duoc mé
rong ra cho dd hoa ba chiéu.

= Cac ham GKS thuc suc chi & cac mo ta triru tuong, doc 1ap véi bat ky

ngdn ngit 1ap trinh nao. Pé cai dit mot chuan dd hoa cho ngon ngir cu

thé nao, cac cu phap tuong g s€ dugc xac dinh va cu thé hoa.



- Cac thanh phan cta cong cu lap trinh:

Tap céc cong cu tao ra cac dbi tuong dd hoa co s nhu diém, doan
théng, duong cong, vung to, ki tu, ...

Tap céac cong cu thay doi thudc tinh cta cac ddi twong co sd ké trén
nhu mau séc, kiéu duong, kiéu chir, mau to, ...

Tap céac cong cu thuc hién cac phép bién d6i hinh hoc dung dé thay
d6i kich thude, vi tri, huéng, ...

Tap cac cong cu bién dbi hé quan sat dung dé xac dinh vi tri quan
sat cua cac dbi tuong va vi tri trén thiét bi hién thi d6i tuong.

Tap cac cong cu nhap li¢u : cac tng dung dd hoa co thé st dung
nhiéu loai thiét bi nhap khac nhau nhu chudt, ban phim, but v¢,
bang, ... dé diéu khién va xir li dong dit liéu nhép.

Tap cac cong cu chira cc thao tac dung cho quan li va diéu khién

nhu khoi tao va dong ché do do hoa, x6a toan by man hinh, ...

Translate

‘ M Translate and Scale fﬁf
‘

Translate and Rotate

\_
Primitives Comp osition

Hinh 1.2: Hinh 4nh minh hoa



1.3 Cac k¥ thuét d6 hoa
1.3.1 K¥ thuét @6 hoa diém

_ Céac md hinh, hinh anh cua cac dbi twong dugc hién thi thong qua timg

pixel (tmg mau roi rac).

~ Pic diém: c6 thé thay d6i thudc tinh

+ Xoa di timg pixel cia mo hinh va hinh anh cac ddi tuong.

+ Cac mo hinh hinh anh duogc hién thi nhu mét ludi diém (grid) cac
pixel roi rac.

+ Tung pixel déu co vi tri xac dinh, dugc hién thi véi mot gia tri roi
rac (s6 nguyén) cac thong s hién thi (mau sic hoic do sang).

+ Tap hop tat ca cac pixel cta grid cho chung ta md hinh, hinh anh di

tuong ma ching ta mudn hién thi.

Hinh 1.3: Anh d6 hoa diém

Phuong phéap dé tao ra cac pixel:

Phuong phap ding phan mém dé vé truc tiép timg pixel mot.

Duya trén cac 1y thuyét mé phong (ly thuyét Fractal, v.v) dé xay dung
nén hinh anh mo6 phdéng su vat.

Phuong phép roi rac hoa (s6 hoa) hinh anh thuc cta doi tugng.

C6 thé stra ddi (image editing) hodc xur Iy (image processing) mang cac
pixel thu dugc theo nhitng phuong phap khac nhau dé thu dugc hinh

anh dic trung cta doi tuong.



1.3.2 K¥ thuét d6 hoa vector

¢ tham sé
rat

0 hinh
0 hoa

t bira

Hinh 1.4: Mb hinh d6 hoa vector
- M@ hinh hinh hoc (geometrical model) cho md hinh hodc hinh anh cua
d6i tuong.
- Xac dinh céc thudc tinh cia mo hinh hinh hoc nay.
~ Qua trinh to trat (rendering) dé hién thi timg diém ctia moé hinh, hinh

anh thyc cta d6i tuong.

C6 thé dinh nghia do hoa vector: D6 hoa vector = geometrical model +

rendering.

So sanh d6 hoa diém va do hoa vector

D6 hoa diém(Raster Graphics) D6 hoa vector(Vector Graphics)

- Hinh anh va moé hinh cta cac ~ Khéng thay d6i thudc tinh cua
vat thé duoc biéu dién boi tap tung diém truc tiép
hop cac diém cua ludi (grid) ~ Xur Iy voi timg thanh phan hinh

_ Thay dbi thudc tinh cta céc hoc co sé cua nd va thuc hién
pixel = thay do6i timg phan va qué trinh to trat va hién thi lai.
tung vung cua hinh anh. - Quan sat hinh anh va mo hinh

- Copy duoc cac pixel tir mot ctia hinh anh va sy vat ¢ nhiéu
hinh anh nay sang hinh anh goc do khac nhau bang cac thay
khac. d6i diém nhin va goc nhin.




Vi du vé hinh anh dd hoa vector;

Skeletal

Skin Hair Render and Touch
Hinh 1.5: Vi du vé d6 hoa vector
1.3.3 Phén loai ctia do hga may tinh

Phan loai theo cac linh vyc hoat dong cua dd hoa may tinh:

CAD/CAM System

Kién tao P06 hoa minh hoa

dd hoa

Pd hoa hoat hinh va

R ngh¢ thuit
K¥ thuat d6 hoa

Xir 1y 4nh

K¥ thuat nhan dang

K¥ thuat phan tich va
tao anh



Phan loai theo hé toa do:

K¥ thuat dd hoa 2 chiéu

K¥ thuat d6 hoa

K¥ thuat dd hoa 3 chiéu

Ky thuat do hoa 2 chiéu: 1a k¥ thuat dd hoa may tinh str dung h¢ toa do
hai chiéu (hé toa do thang), st dung rat nhiéu trong k¥ thuét xtr 1y ban
dd, do thi.

KV thuat do hoa 3 chiéu: 1a ky thuat dd hoa may tinh str dung hé toa do
ba chiéu, doi hoi rat nhiéu tinh toan va phirc tap hon nhiéu so véi ki

thuét d6 hoa hai chiéu.

Céc linh vyc cua do hoa may tinh:

K¥ thuat xtr Iy anh (Computer Imaging): sau qua trinh xtr Iy anh cho ta
anh sd ctia ddi tuong, Trong qua trinh xt 1y anh sir dung rat nhiéu cac
ky thuat phtc tap: k¥ thuat khoi phuc anh, k§ thuat lam ndi anh, k¥
thuat xac dinh bién anh.

K thuat nhan dang (Pattern Recognition): tir nhitng anh mau c6 san ta
phan loai theo céac cAu tric, hodc theo cac tiéu tri dugc xac dinh tir trudce
va bang cac thuat toan chon loc dé c6 thé phén tich hay téng hop cac
anh gbc, cac anh gbc nay duoc luu trong mot thu vién va can cir vao
thu vién nay ta xdy dung duoc cac thudt giai phan tich va td hop anh.
K¥ thuat tong hop anh (Image Synthesis): 1a linh vuc x4y dung mé hinh
va hinh anh cta cac vat thé dya trén cac d6i tuong va mdi quan hé gitra
chang.

Cac hé CAD/CAM (Computer Aided Design/Computer Aided
Manufacture System): k¥ thuat d6 hoa tap hop cac cong cu, cac ki thuat
trg giup cho thiét ké cac chi tiét va cac hé thong khac nhau: hé théng

co, hé théng dién, hé théng dién tu...



~ D6 hoa minh hoa (Presentation Graphics): gdm céc cong cu giup hién
thi cac sd liéu thi nghiém mot cach truc quan, dya trén cac mau dd thi
hodc cac thuat toan co san.

_ D0 hoa hoat hinh va ngh¢ thuat: bao gém cac cong cu giup cho cac hoa
s1, cac nha thiét ké phim hoat hinh chuyén nghiép 1am cac k¥ xao hoat
hinh, v& tranh... vi du: phin mém Studio, 3D Animation, 3D Studio
Max.

1.4 Cac ing dung tiéu biéu cia k¥ thuét dé hoa

D6 hoa may tinh 1a mot trong nhiing linh vuc 1y thi nhat va phat trién
nhanh nhét cta tin hoc. Ngay tu khi xuét hién n6 di co strc 16i cudn manh liét,
cudn hat rat nhiéu nguoi o nhiéu linh vuc khac nhau nhu khoa hoc ngh¢ thuat,
kinh doanh, quan 1y...Tinh hap dan cia n6 c¢6 thé duoc minh hoa rat truc quan
thong qua cac ting dung cua no.

- Xay dung giao dién nguoi dung (User Interface):

Giao dién dd hoa thuc sy 13 cudc cach mang mang lai su thuan tién va thoai
mai cho nguoi dung tng dung. Giao dién WYSIWYG va WIMP dang duoc
da s6 nguoi dung ua thich nhu tinh than thién, dé sir dung ctia no.

- Tao céac biéu d6 trong thuong mai, khoa hoc, ky thuat:

Cac tng dung nay thuong dugc dung dé tom luge cac dir liéu vé tai chinh,
thng ké, kinh té, khoa hoc, toan hoc... giup cho nghién ctru, quan Iy... mot
cach c6 hiéu qua.

~ Tu dong héa vin phong va ché ban dién tur.

_ Thiét ké véi su trg gitip cia may tinh (CAD_CAM).

- Linh vyec giai tri, ngh¢ thuit va moé phong.

_ biéu khién cac qua trinh san xuét (Process Control).

_ Linh vyc ban d6 (Cartography).

- Gi4o duc va dao tao.



CHUONG 2: TONG QUAN VE KY THUAT PO HQA 3D

2.1 Giéi thiéu 3D graphics

Hinh 4nh 3D d4 xuét hién tr ndm 1833 khi lan dau tién hinh ndi dugc
gidi thiéu boi ngai Charlets Wheastone. Va ngdy nay hién thi 3 chiéu ngay
cang trd 1én pho bién, nhat 1a mot sb linh vuc dic biét. Do cac thiét bi ki thuat
s6 ngay cang ré hon va phd bién hon, sy cai thién trong bang thong mang va
cac chuan nén, sy tién bd trong cong nghé hién thi, 3D nbi 1én nhu mot cong
nghé cua tuong lai. Hién thi 1ap thé rat c6 ich trong nhiéu linh vyc tmg dung
nhu: Cac hé théng ung dung nhu: Cac hé thong mo phong, cac hé thong y
hoc, hé thong robot hoc, thiét ké hd trg mdy tinh, vién thong va giai tri.

Dudéi ddy 13 mét s6 hinh anh minh hoa cho tng dung cta 3D:

Hinh 2.1 : 3D trong giai tri (Games)
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Hinh 2.2: 3D trong Y hoc (Medical Imaging)

Hinh 2.3: 3D trong hoat hinh (Animation)
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Hinh 2.4:

Tha cthad iyl (in G assy
2edrearrive
et (A A, (0

To view below and
above our visual range

Hinh 2.5: 3D trong m6 phong khoa hoc

Truéc khi co thé tao dugc cac d6 hoa 3D va stream nd qua mang,
ching ta sé danh mdt chut thoi gian dé nim dugc mot sd tir vung vé 3D, khai
niém co ban dd hoa 3D va cac hé théng toa do cua nd. Khi d6 ching ta sé
hiéu duoc réng tai sao cac d6 hoa 3D lai duoc hién thi trén mét man hinh may

tinh phang.
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Quy trinh hién thi :
Bi&n ddi tu hé toq dd ddi tugng sang

hé tog dé th€ gidi thuc

Logi bd cdc ddi tugng khdng nhin
thdy dugc

Chi€u sang ddi tucong

Chuyén 1 world space sang eye space
Loqi bd phdn ndm ngodi viewing frustum
Chi€u 1U eye space xudng screen space

Chuyé&n d&i tuong sang dang pixel

Hién thi d&i tucng

Hinh 2.6: Quy trinh hién thi

2.2. Nhan thirc vé 3D

Thuc su “3D computer graphics” 1a cac hinh anh hai chiéu trén mot
man hinh may tinh phang ma nd duoc cung cip thém 4o anh vé do sau hay
goi 1a kich thudc tha ba. Pé thuc sy nhin hinh 3D, ban cin phai xem doi
tugng bang ca hai mit hay cung cAp cho mdi mit véi cac anh riéng biét va
duy nhét ctia d6i twong. Nhu hinh 2.7 mdi méit nhan mot anh hai chiéu trén
vong mac. Hai anh nay hot khéc nhau vi ching dugc nhan tai hai goc do khac
nhau. Sau d6 bd ndo s& tap hop hai anh nay dé dugc mét buc tranh 3D phirc

hop trong dau ban.
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Hinh 2.7: Cach d6i mat nhin thay 3 kich thudc

Hiéu qua 3D s& dugc phong dai bang cach lam ting goc giita hai anh.

Néu ban che mot mat thi chuyén gi xdy ra? Ban c6 thé nghi ban van
nhin thay ba chiéu, nhung hay thir mot thi nghiém nay. Dat mot cai coc hay
mot cai gi d6 ngoai tAm véi ctia ban va & phia bén tay trai. Che mat phai véi
tay phai cta ban va vé6i 1dy cai coc. Chu ¥ rang ban s& mat mot khoang thoi
gian khé khin dé tinh toan khoang cach bao xa dé so dugc cai coc. Bay gid
ban bo tay ra va lay cai cdc thi ban thay rat dé dang. Piéu nay giai thich tai
sao nhirng ngudi mat mot mat s& rat kho khin trong nhan biét khoang cach.
2.3.2D + Phoi cinh = 3D

Ly do tai sao thé gidg1 khong dot ngot trd thanh 2D khi ban che mdt mét
d6 1a nhiéu hiéu qua cua thé giéi 3D ciing hién dién trong thé gidi 2D. Piéu
nay chi du dé kich hoat kha nang trong nao cua ban nhan thirc vé d6 sau. Mot
goi ¥ 16 rang nhat d6 1a cac dbi twong & gan sé thdy 16n hon cac dbi tugng &
xa. Hiéu qua nay goi 1a Phéi canh hay luan xa gan (perspective). Va phdi canh
cing v6i mau(color), bé mat(textures), anh sang(lighting), danh bong

(shading) va nhiing thay d6i vé cudng d6 mau thém vao nhéan thiic ctia ban vé
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mot anh kich thudc ba chidu. Chi can phdi canh ciing du dé xuit hién hinh
anh ba chiéu. Hinh 2.8 cho thay khong can mau hay bong d6 ... chi can phdi
canh, hinh 14p phuong van xuat hién nhu mot d6i tugng ba chiéu. Tuy nhién
hay nhin that ki hinh 1ap phuong trong mot khoang thdi gian ban sé thiy mit

trudc va mat sau cua hinh hoan doi vi tri cho nhau. Piéu nay 1a do bd nao

o

=gl

khéng rd rang vi thiéu bat ki bé mit trong khi v&.

-

ol

v

Hinh 2.8: Phéi canh hinh 14p phuong

2.4. Loai bo cac dwong an (Hidden Line Removal)

Hinh 2.8 chi du dé biéu dién thong tin vé ba chiéu nhung khong du dé
phan biét mat truéc va mat sau cua hinh 13p phuong. Khi dang nhin mét dbi
tuwong ba chiéu, cach dé ban néi mit trude va mit sau 13 nhu thé nao? Pon
gian 12 mat sau bi mo hon mit truée. Néu hinh 1ap phuong ¢ hinh 2.8 13 & thé
ran thi ban khong thé nhin thy cac goc ¢ dang sau hinh 1ap phuong va nhu
thé ban s& khong x4o tron ching voi cac goc ding trude cua hinh 1ap phuong.
Pé mo phong diéu nay trong khi vé& hai chiéu thi cac duong bi tdi di do mit
trudc cua hinh s€ bi loai bd. Cai nay goi la hidden line removal, va minh hoa

nhu hinh 2.9.
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Hinh 2.9: Hinh 1ap phuong sau khi loai b6 cac duong an

2.5. Color va shading

Hinh 2.9 trong van khong giong nhu ddi twong hinh that. Cac mat cua
hinh 1ap phuong c6 mau nhu mau nén, va nhimng gi ban thay 1a cac canh trudc
cua doi twong. Mot hinh 1ap phuong thuc s€ c6 mot vai mau va bé mit cua no.
Vi du mét hinh 1ap phuong bang gd thi ta s& thdy mau va d6 ram cua gd. Trén
may tinh néu chiing ta to tit ca trong mot mau va biéu dién bang hai chiéu thi

ta s& thdy nhu hinh 2.10

Hinh 2.10: Hinh lap phuong c6 mau va khong c6 shading
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Bay gid chiing ta s& quay lai voi d6i tuong hai chiéu nhung chiing ta s&
v€ 10 cac canh béng mot mau khac. Dé c6 thé thu dugc mot phéi canh d6i
tugng ran cta ching ta thi chung ta hodc tao ra ba mit nhin thiy v6i mau
khac nhau hodc cho chung cing mau nhung danh béng dé c6 4o giac vé anh

sang. Nhu hinh 2.11.

Hinh 2.11: Hinh 1ap phuong véi danh bong khac nhau trén 3 mat

2.6. Light va shadows

Mot phan tir cudi cung khong thé khong néi dén 1a anh sang (Lighting).
B tri 4nh s&ng c6 hai hiéu qua quan trong trén dbi twong hién thi ba chiéu.
Thir nhat tao bong ciia bé mat c6 mau khong thay do6i khi nhin hay khi dugc
chiéu sang tir mot goc. Thir hai 13 1a tao bong d6 cho ddi tugng khi ma tia

sang bi chin boi ddi trong. Xem hinh 2.12

Shadow

Hinh 2.12: Hinh lap phuong dic dugc chiéu sang bang anh sang don
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Hai ngudn séng c6 thé anh huong dén mot d6i tugng ba chiéu. Mot 1a
anh sang xung quanh, don gian no 1a sy chiéu sang théng nhat gay ra hiéu qua
bong trén cac d6i twong mau dic. Mot ngudn sang khac d6 1a dén (lamp),
dugc dung dé thay doi bong cua cac di twong dic va cho hiéu qua béng do.
2.7. Hé thong toa do (Coordinate Systems)

Pén luc nay ban da hiéu duoc tai sao mét ¢ thé quan sat duoc ba
chiéu trén bé mat hai chiéu (nhu man hinh may tinh), bay gio' chiing ta s& xem
xét cach v& cac dbi tuong nay trén man hinh. Khi ban v& cac diém, dudng hay
hinh nao khac trén man hinh may tinh, ban thuong dua ra mot vi tri theo
hang va cot.

Vi du theo man hinh chuan VGA c6 640 pixels tir trai sang phai va c6
480 pixels tir trén xudng dudi. Dé chi ra mot diém ¢ gitra man hinh ban cho
diém d6 trén vung (320,240), d6 1a 320 pixels tir trai man hinh va 240 pixel
xubng tir dinh man hinh.

Trong OpenGL, khi ban tao mdt ctra s6 dé vé& , ban cling phai chi ra hé
théng toa d0 ma ban mudn st dung, va cach anh xa cac toa d0 dua ra 1én céc
pixels man hinh vat Iy. Trude tién chung ta s& thay cach ap dung diéu nay dé
v& hai chiéu , sau d6 mé rong nguyén 1y cho ba chiéu.

2.7.1. Hé toa d¢ dé cac 2D

Hé théng toa do phd bién nhat dé vé dd thi hai chiéu 13 hé toa do dé
cac. Hé toa do dé céac chi ra toa dd x va toa do y, toa d§ x 1a phép do theo
chiéu ngang va toa toa do y 1a phép do vi tri theo chiéu dung.

Gdc ctia hé toa do 1a x=0,y=0. Mot toa do dé cac dugc viét trong ngodc don
Vi X trude y sau va cach nhau boi dau phay. Vi du gdc 1a (0,0). Hinh 2.13 1a mot
hé toa d0 dé cac hai chiéu duoc str dung phd bién trong phd théng. Hién nay cac
ché 46 Window khéc nhau, do dé céc toa do khi ban vé& s& dugc dich khac nhau,

tuc 1a co6 mét anh xa tir khong gian toa do thuc vao toa dg window.
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\
Hinh 2.13: Mit phang dé cac

2.7.2. Coordinate clipping
Mot cira s6 duge do mot cach vat 1y theo pixels. Trude khi ban vé cac
diém, duong, va cac hinh ban phai thong bdo cho thu vién do hoa (vi du
OpenGL) biét cach chuyén ddi cac phan toa 46 da dua ra thanh toa d6 man
hinh. Céi nay dugc hoan thanh bang cach chi ra ving khong gian dé cac ma
né chiém ctra sd, ving nay duoc goi 1a clipping area. Trong khéng gian hai
chiéu, clipping area 1 cac gid tri x,y max va min bén trong cira s6. Mot cach
khéc dé chi ra diéu nay la dua ra toa d0 vi tri géc va moi quan hé trong ctra s0.
Hinh 2.14 dua ra hai clipping area pho bién.

AT

11y Rl it
Window !
tlient :
are {
N g et )l P 4}t
(0,0) 150

Y- ¥

Hinh 2.14 : Hai clipping areas
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2.7.3. Cong nhin, cira s6 ciia ban dén 3D

Rt it khi chiéu rong va chiéu cao cua clipping area mot cach chinh xac
pht hop véi chidu rong va chiéu cao cia ctra s6 theo pixel. Do d6 hé théng
toa d phai duoc anh xa tir toa do dé cac logic vao toa do pixel man hinh vat
ly. Phép anh xa nay duoc chi ra bang cach dit cong nhin (Viewport). Cong
nhin (Viewport) 12 ving bén trong khu vuc khach cua ctra s6 (Window’s
client area) ma s& duoc str dung dé vé clipping area. Pon gian cong nhin anh
xa clipping area vao mot ving cua ctra so. Thuong thi cdng nhin duogc xé4c
dinh 13 toan b ctra sO, nhung trong mot sd trudng hop diéu ndy thuc su
khong can thiét, vi du ban chi muén v& mot nira dudi cua ctra so.

Hinh 2.15 hién thi mot mot ctra s6 10n kich thude 300x200 pixels véi
mot cong nhin 13 toan bo khu vuc client (client area). Néu clipping area cho
clra sb nay da dugc dat 1a 0 dén 150 theo truc x va 0 dén 100 theo truc y, thi
toa do logic sé dugc anh xa dén toa d6 man hinh 16n hon trong cura so nhin.
MG&i 1an ting trong hé thdng toa d6 logic thi s& khdp véi hai 1an ting trong hé

théng toa d6 vat 1y cua cira s6 (theo pixel).

4y
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1 y e .
G ping ! Window ol ent area
wolume ! 300K 00 P inels
= i i ligwpor| = 300X 200
i - — 4
[ulf_]i = U ——
i) % e
. -\-"“-.,
., e
. ooy
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“\_\ H-M""“—..__\_h
\-\ T

Hinh 2.15: Cong nhin dugc x4c dinh bang 2 1an clipping area

20



Hinh 2.16 cho mot cong nhin bang vdi clipping area, trong khi d6 ctra
s6 nhin van 1a 300x200 pixels. Diéu nay lam cho ving nhin (viewing area) s&

nam trong phan dudi bén trai ctia ctra so.
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Hinh 2.16: Cong nhin c6 cung kich thude voi clipping area

Ban c6 thé sir dung cong nhin dé phong to hodc thu nhé anh trong ctra
s6 window, va chi dé hién thi mot phan cua clipping area bang cach dit cong
nhin 16n hon client area cua Window.

2.7.4. V€ hinh co ban (Primitives)

Trong ca 2D va 3D khi ban vé mot ddi tuong, thuc chat 13 ban dang
dung né v&i cac hinh nhé hon goi 1a primitives. Primitives c6 bé mit hai
chiéu nhu cac diém, duong, hinh da giac, nd duoc tap hop lai trong khong
gian ba chiéu dé vé& cac d6i twong ba chiéu. Vi dy nhu hinh 1ap phuong ¢ hinh
2.10 duoc tao bdi 6 hinh vudng hai chiéu, mdi cai duoc dit & mot mat riéng
biét. Mdi goc cuia hinh vudng hay bat ki mot hinh co ban (primitive) dugc goi
1a dinh (vertex). Sau d6 cac dinh nay duoc dat dé chiém mot khong gian toa
dd cu thé trong 2D hodc 3D. Trong tat ca thu vién dd hoa déu c6 cac hinh co

ban (OpenGL, DirectX...).
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2.7.5. Toa d¢ dé cac 3D

Bay gio chung ta s€ md rong hé théng toa do 2D sang hé théng toa do
3D va thém mot thanh phan do sdu. Hinh 2.17 hién thi mot hé théng dé cac co
thém mdt truc mai do 1a truc z. Truc z vudng goc véi cd hai truc x va y. Bay
gi0 chung ta s chi ra mdt diém trong toa dg ba chiéu véi ba kich thudc X,Y,Z.

Trén hinh 1a diém (-4,4,4).

Y3y
Hinh 2.17: Toa dd dé céac ba chiéu
2.8 Céc phép bién doi hinh hoc 3 chiéu
2.8.1 Hé toa @9 thuan nhat

_ Hé toa d6 thuan nhat: (Homogeneous Coordinates) : Mdi diém (x,y,z)
trong khong gian Descartes duoc biéu dién boi mot bod bdn toa dd trong
khong gian 4 chiéu thu gon (hx,hy,hzh). Ngudi ta thudng chon h=1.

_ Céc phép bién d6i tuyén tinh 13 t6 hop cta cac phép bién d6i sau : ti 18,
quay, bién dang va dbi xtimg. Cac phép bién doi tuyén tinh c6 cac tinh
chat sau

+ Goc toa d6 1a diém bat dong.

+ Anh cua dudng thing 1a dudng thing.
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+ Anh cua cac dudng thing song song 1a dudng thing song song.
+ Bado toan ty I¢ khoang céch.
+ T6 hop cac phép bién dbi c6 tinh phan phdi.

Ma tran bién doi tong quat trong hé toa d6 thuan nhat (4x4)

a b c p a b ¢ O
- f - f
1z¢ ¢t ey @ ¢ 0
gy g 110
Il m n s dx dy dz 1
2.8.2 Phép tinh tién
1 0 0 O]
—10 1 0 0
dx,dy,dz =
L V.02 0 0 0
|dx dy dz 1]

X'= X 1 exdy.dz_
){.

yo 2 1= y z 1.7 dxdydz = f+dx y+dy z+dz 1

2.8.3 Phép ty 1

Sx 0 0 O

0 Sy 0 O
Ts = y

0 0 Sz O

0O 0 0 1
X' = XTs

Ay 2 1=y z 1Ts
= ASx ySy zSz 1_

Véi Sx, Sy, Sz 1a cac hé s6 ty 1€ trén cac truc toa do
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2.8.4 Phép bién dang
~ Ta c6 tat ca cac phan tir nam trén duong chéo chinh bang 1

_ Céc phan tir chiéu va tinh tién bang 0

1 b c O
Tsh= d ) Fo
g i1 10
0 0 01
X'= X Tsh
Xy 7z 1l=x y z 1Tsh
= X+yd+9z bx+y+iz cx+fy+z 1:

2.8.5 Phép quay 3 chiéu

- Quay quanh truc Oz
cosp sing 0 O
- |=sing cosgp 0 O
_ TZ =
- 0 0 10
0 0 01
- Quay quanh truc Ox
1 0 0 O
11x - |0 cos¢ sing O
- |0 —sing cosg O
0 0 0 1

- Quay quanh truc Oy

cosd 0 -singd O
-0 1 0 0
le: sind 0 coséd O
0o 0 0 1
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2.9 Phép chiéu va ban chét cua ba chiéu

Ban di thay cach chi ra mot vi tri trong khong gian ba chiéu sir dung
toa d6 dé cac. Khong co van dé dé thuyét phuc mit ban, tuy nhién céc pixel
trén man hinh chi ¢ hai chidu. Cach OpenGL chuyén toa d6 dé cac nay thanh
toa d6 hai chiéu vé duoc trén man hinh? Cau tra 10i ngan gon 1a “Van dung
lugng gidc hoc va thao tac ma tran don”. That may 1a ban khong phai gioi
toan hoc dé co thé sur dung OpenGL dé v& dd hoa. Pé co thé hiéu sau hon vé
van dé nay cac ban co thé doc & chuong 7 ctia “OpenGL Supper Bible”.

Thuc su tat ca nhitng gi ban can hiéu 1a khai niém phép chiéu
(projection). Cac toa do 3D s& dugc chiéu 1én bé mat 2D (nén cua sé). No
gidng nhu ta chén phac thao mot sd d6i tuong dang sau tAm kinh vi mot dau
den. Khi 16i tuong di qua hodc ban di chuyén cai kinh, ban van c6 thé nhin
thay hinh ddng bén ngoai cua ddi tuong véi cac canh goc cta nd. Trong hinh
2.18 mot ngdi nha duge vach ra trén mot miéng kinh phang. Bang cach chi ra
phép chiéu(projection) ban dua ra mét clipping volume(nhé lai clipping area)

ma ban muon dugc hién thi trén ctra s6 va cach no6 s¢ duoc dich.

20 image

Hinh 2.18: M6t anh duoc chiéu 1én bé mat 2D
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2.9.1 Phép chiéu

Pinh nghia phép chiéu :

Mot cach tong quat, phép chiéu 1a phép

chuyén dbi nhimg diém cua doi tuong trong hé thdng toa do n chiéu thanh

nhitng diém trong hé théng toa d6 c6 sb chiéu nhoé hon n.

Pinh nghia vé hinh chiéu : Anh cua d6i tuong trén mat phang chiéu

dugc hinh thanh tir phép chiéu boi cac dudng thing goi 1a tia chiéu

(projection) xuat phap tir mot diém goi 1a tim chiéu (center of projection) di

qua cac diém cua doi tuwong giao véi1 mat chiéu (projection plan)

Cac budc xay dyung hinh chiéu

_ Podi tuong trong khong gian 3D vai toa dO thuc duogc cat theo mot

khong gian x4ac dinh goi l1a view volume.

- View volume duoc chicu 1én mat phang chiéu. Dién tich chan boi

view volume trén mit phang chiéu dé s& cho ching ta khung nhin.

- La viéc anh xa khung nhin vao trong mét cong nhin bat ky cho trudc

trén man hinh dé hién thi hinh anh.

THUC 3D VUNG CAT NHIN THIET B
CAT THEO VIEW PHEP CHIEU PHEP BIEN POI VAO
— VOLUME > TREN MAT » CONGNHINCUA [——»
PHANG CHIEU TOA DO THIET B]

Hinh 2.19: M6 hinh nguyén 1y cta tién trinh biéu dién dbi twong 3D
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2.9.2 Phép chiéu song song (Parallel Projections)

Phép chiéu song song (Parallel Projections) 1a phép chiéu ma ¢ d6 céac
tia chiéu song song v6i nhau hay xuét phat tir diém v cing.

Phan loai phép chiéu song song duya trén hudéng cua tia chiéu
(Direction Of Projection) va mat phing chiéu (projection plane).
2.9.2.1 Phép chiéu truc giao (Orthographic projection)

La phép chiéu song song va tia chiéu vudng goc véi mit phing chiéu.
Vé mit toan hoc, phép chiéu truc giao 1a phép chiéu voi mot trong cac mit
phang toa d6 co gia tri bang 0. Thuong dung mat phang z=0, ngoai ra x=0 va
y=0.

Ung véi mdi mit phang chiéu ta c6 mot ma tran chiéu tuong ung.

1 0 0O 0 00O 1 00O
-10 0 0O -101 0O -101 0O
Ty = Tx = Tz =
-0 01 0 -0 01 0 -0 0 0O O
0 0 01 10 0 01 0 0 01
¥ -
~ Projection
\\\\\\
\\\\\
% <
e N X
\—:/’/”

Hinh 2.20: Phép chiéu truc giao
Thong thuong thi nguoi ta khong sir dung ca 6 mit phang dé suy dién
nguoc hinh ciia mot dbi twong ma chi sir dung mot trong sd chung nhu: hinh
chiéu b@'mg, dimg, canh.
Ca sau goc nhin déu cé thé thu dugc tir mot mit phang chiéu thong
qua cac phép bién dbi hinh hoc nhu quay, dich chuyén hay 13y d6i xtmg.
Vi du: gia sir ching ta c¢6 hinh chiéu béng trén mit phang z=0, voéi

phép quay dbi tugng quanh truc mot goc 90 s& cho ta hinh chiéu canh.
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Déi v6i cac dbi teong ma cac mit cia chung khong song song voi mot
trong cac mat phang hé toa do thi phép chiéu nay khong cho hinh dang that
ctia vét thé. Mudn nhin vét thé chinh xac hon ngudi ta phai hinh thanh phép
chiéu thong qua viéc quay va dich chuyén ddi tuong sao cho mit phang do
song song voi cac truc toa do.

Hinh cua d6i twong qua phirc tap can thiét phai biét cac phan bén
trong ctia di tuong d6i lic chung ta phai tao mat cat dbi tuong.
2.9.2.2 Phép chiéu truc lwgng (Axonometric)

Phép chiéu truc luong 13 phép chiéu ma hinh chiéu thu duoc sau khi
quay ddi tuong sao cho ba mit cua d6i twong dugc trong thiy rd nhit
(thudng mit phang chiéu 1a z=0).

C6 3 phép chiéu

~ Phép chiéu Trimetric
~ Phép chiéu Dimetic
~ Phép chiéu Isometri
2.9.3 Phép chiéu phoi canh (Perspective Projection)

Phép chiéu phéi canh 1a phép chiéu ma céc tia chiéu khong song song
v6i nhau ma xuét phat tir mot diém goi 1a tm chiéu. Phép chiéu phdi canh tao
ra hiéu Gmg vé luat xa gan tao cam giac vé do sau ciia d6i tuong trong thé gidi
that ma phép chiéu song song khong 16t ta duoc.

Cac doan thang song song ctia md hinh 3D sau phép chiéu hoi tu tai mot diém
goi 1a diém triét tiéu (vanishing point).

Phédn loai phép chiéu phéi cinh dwa vao tam chiéu - Centre Of

Projection (COP) va mit phang chiéu - projection plane
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z-axis vanishing point

=
/ z-axis vanishing point

Mot tam chiéu Hai tam chiéu Ba tam chiéu

1 point Perspective 2 point Perspective 3 point Perspective

Hinh 2.21: Phép bién d6i phdi canh

2.9.3.1 Phép chiéu phdi canh mot tim chiéu

Gia st khi mat phéng dugc dat tai z = 0 va tam phép chiéu nam trén
truc z, cach truc z mot khoang zc = -1/r.

Néu d6i tuong ciing nam trén mat phang z = 0 thi dbi tugng sé cho
hinh anh that.

Phuong trinh bién d6i:

[ Xy z1][Tr]=[xy z rz+1]

¥ ¥
1 ]

|BR .’

H
ISR (e

E |F X

* = AR ' B

A B -

i -

Hinh 2.22 : Phép chiéu phéi canh mot tim chiéu
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- Ma tran bién d6i mot diém phéi canh [ Tr ] c6 dang:

100 0|1 000 1000

|01 000100 (0100

1001 r||]0O0O0O0| |0O0OT

000 1[0 0 0 1| [0 0 0 1
1000

>{yzl.0100:>{y0rz+1'
000 -
0001

by vzt o

rz+1 rz+1

2.9.3.2 Phép chiéu phdi canh hai tim chiéu

¥ VP (y=1
\ 4 q

D Icu\\ T
VPl x = 1) o
\ _____ o

= A EBLIF

uN
X=10

Hinh 2.23: Phép chiéu phéi canh hai tim chiéu

Te = Tpg Tz _
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Hai tAm chiéu: [-1/p 0 0 1]va[0 -1/q 0 1]
Diém triéu tiéu (VP — Vanishing point) twong Gmg trén 2 truc x va y 1a diém:
[1/p 00 1]va[0 1/q01].
2.9.3.3 Phép chiéu phoi canh ba tim chiéu
y

AVF’(y=10)

100 p 1 000 1 000 1 00 p
|01 00 010 q 0100 010
jlo0o10[|001210[|001Tr| |001T
0 00 1 0 001 0 001 0 00 1
1 00 p 1 000 1 00 p
-:11 —_ﬂ-:010q 0100201Oq
- ®™Mr=¥-1001 r| |0O0O0O| |0OO0OT
0 001 0 001 0 00 1
1 0 0 p
-0 1 0 ¢ —
Ay z 1_ 060 0 r =) y z eox+qy+rz+1l
0 00 1
by v Y
ox+qy+rz+1  ox+qy+rz+1  ox+qy+rz+1_

Ba tam chiéu: trén truc x tai diém [ -1/p 0 0 1], ytaidiém[0 -1/q 0 1]
vaztaidiem [0 0 -1/r 1]

Diém triét ti€éu — VP s€ twong g vdi cac gia tri:
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[/p001],[]01/q021][00 1/r1]
2.10 Chiéu sang va té bong

Khi biéu dién cac dbi tuong 3 chiéu, mot yéu t6 khong thé bo qua dé
tang tinh thuc cua ddi tuong do 1a tao bong sang cho vat thé. Dé thuc hién
duoc didu nay, chung ta can phai lan luot tim hiéu cac dang nguén sang cé
trong tu nhién, cling nhu cac tinh chat dic trung khic nhau ctua mdi loai

nguon sang.

Hinh2.25: Hinh dugc chiéu sang
2.10.1 Nguon sang xung quanh

Anh séng xung quanh 1a méc anh sang trung binh, ton tai trong mot
vung khon gian. Mot khong gian 1y tuong 1a khong gian ma tai d6 moi vt déu
duoc cung cép mot lugng anh sang 1én bé mat 1a nhu nhau, tir moi phia & moi
noi. Thong thuong anh sang xung quanh dugc xac dinh voi mot muic cu thé
goi 1a mirc sang xung quanh cua ving khong gian ma vat thé dé cu ngu, sau
d6 ta cong véi cudong do sang cd duoge tir cac ngudn sang khac dé cé duoc

cuong do sang cudi cung 1én mot diém hay mot mat cua vat thé.

Vector phap tuyén cua mit : , .
s e ' Anh sang phan x

i~

Anh sang pha Anh sang toi '
Anh sang to
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Hinh 2.26: Su phan xa ctua anh sang

2.10.2 Ngudn sang dinh hwéng

Ngudn sang dinh huéng giébng nhu nhitng gi ma mit trdi cung cip cho
ching ta. N6 bao gdm mdt tdp cac tia sang song song, bat ké cuong do cua
ching c6 gidéng nhau hay khong. C6 hai loai két qua cua 4nh sang dinh hudng
khi ching ta chiéu dén bé mat 1a: khuéch tan va phan chiéu. Néu bé mit phan
xa toan bo (gidng nhu trong guong) thi cac tia phan xa s& c¢6 hudng ngugc véi
hudng cia goc t6i. Trong trudng hop nguoc lai, néu bé mit 1a khong phan xa
toan phan (c6 d6 xam, xu xi) thi mot phan céc tia sang s& bi toa di cac hudng
khac hay bi hip thu, phan con lai thi phan xa lai, va luong anh sang phan xa
lai nay ty 18 v6i goc t6i. O day chiing ta s& quan tdm dén hién tuong phan xa
khéng toan phan vi ddy 1a hién tuong phd bién.

Vector phap tuyén cia mit Vector phap tuyén cia mit

Anh sang phan Anh sang tai

Anh sang phan xa Anh sang tai

(a) _(b)
Hinh 2.27: Su phan xa khong toan phan cua anh sang

Trong hinh 2.27 thé hién su phan xa 4nh sang khong toan phan. Do
dam nét cua cac tia anh sang toi thé thién cuong do sang cao, d6 manh cua
céc tia phan xa thé hién cudong do sang thip. No6i chung, khi bé mat 13 khong
phan xa toan phan thi cudng d6 ctia 4nh sang phan xa ludn bé hon so véi
cuong do cua anh sang tdi, va cuong do cua tia phan xa con ty 1€ voi goc gitra
tia toi v6i vector phap tuyén cua bé mit, néu géc nay cang nho thi cuong do
phan xa cang cao. O day ta chi quan tim dén thanh phan anh sang khuéch tan

va tam bo qua hién tugng phan xa toan phén.
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Néu goi 0 1a goc giita tia téi voi vector phap tuyén ciia bé mit thi

Cos(0) phu thudc vao tia t6i a va vector phép tuyén ctia mit n theo cong thirc:
N

Trong cong thuc trén Cos(®) bang tich v hudng cua a va n chia cho

QO

Cos @ =

QD)
=l

\ (*)

tich d6 16n cua ching. Néu ta da chuan hoa do6 16n cua cac vector a van vé 1

tir trurdc thi ta co thé tinh gia tri trén mot cach nhanh chéng nhu sau:

—

Cos(0) = tich vo huéng cia d va N =ax=nxX+ay=ny+az=n.z

Vi Cos(0) c6 gia tri tir -1 dén +1 nén ta c6 thé suy ra cong thirc tinh
cuong do cua anh sang phan xa la:
Cudng do AS phan xa = Cudng do AS dinh hudng * (Cos @ +1/2 _ (**)

Trong do FOS @ :+ 1/ 2: c6 gia tri trong khoang tir 0 dén 1. Vay qua
cong thire (*) va (**) chiing ta ¢ thé tinh duoc cudng do cua anh sang phan
xa trén bé mit khi biét duoc cuong do cua anh sang dinh hudng cling nhu cac
vector phap tuyén ctia mit va tia t6i.
2.10.3 Nguon sang diém

Ngudn sang dinh huéng 1a trong duong v6i nguén sang diém dit ¢ vo
tan. Nhung khi ngudn sang diém dugc mang dén gan dbi tuong thi cac tia
sang tur n6 phat ra khong con song song nita ma dugc toa ra theo moi hudng
theo danh hinh cau. Vi thé, céc tia sang s& roi xubng cac diém trén bé mat dudi
cac goc khac nhau. Gia sir vector phap tuyén ctia mat 13 n = (xn, yn, zn), diém
dang xét c6 toa d6 1a %,,Y,,Z, va ngudn sang diém co6 toa do 1a (plx, ply, plz)
thi 4nh sang s& roi dén diém dang xét theo vector %, — plx, y, — ply, z, — plz_hay
tia toi:

a= Plx—xo, ply—y,, plz—z,
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Tir d6 cudng do sang tai diém dang xét s& phu thudc vao Cos(0) gitra
n va a nhu di trinh bay trong nguén sang dinh hudng.
2.10.4 M6 hinh bong Gouraud

M6 hinh béng Gouraud 13 mét phuong phap v& béng, tao cho dbi
tuong 3D c6 hinh dang cong ¢é mdt cai nhin ¢6 tinh thuc hon. Phuong phap
nay dat co sé trén thuc té sau: doi véi cac dbi tuong 3D cé bé mit cong thi
ngudi ta thudng xap si bé mit cong cua ddi twong bang nhiéu mit da giac
phang, vi du nhu mét mit cau c6 thé xAp si boi mot tip cac mit da giac phang
c6 kich thude nho sap xép lai, khi s6 da gidc x4p xi tang 1én thi tinh thuc cua
mit cdu sé& ting, s& cho ta cam gidc mit cau tréng tron tria hon, min va cong
hon. Tuy nhién, khi s da giac x4p xi mot mit cong ting thi khéi luong tinh
toan va luu trit cling tdng theo ty 1¢ thudn theo s6 mat, didu d6 dan dén toc do
thuc hién s& tré nén cham chap hon. Van dé thir 2 nay sinh 1a khi ta phong 16n
hay thu nho vat thé. Néu ta phéng 1on thi rd rang cac da gidc ciing duoc
phéng 16n theo cung ty 16, din dén hinh anh vé cac mit da giac lai hién rd va
gay ra cam giac khong duoc tron min. Nguoc lai, khi ta thu nho thi néu sé da
giac x4p xi 16n thi s& dn dén tinh trang cdc da giac nho, chong chét 1én nhau

khéng can thiét.

IL

200 mat 450 mat 16200 mat
Hinh 2.28: So sanh vat thé véi s6 mat da giac tang dan

Dé giai quyét van dé trén, chung ta c6 thé tién hanh theo phuong phap
t6 bong Gouraud. M6 hinh béng Gouraud tao cho dbi twong mét céi nhin
gibng nhu 13 n6 c¢6 nhiéu mit da gidc bing cach vé& mdi mit khong chi voi

mot cuong do sang ma ve€ vdi nhiéu cuong do sang khac nhau trén cac vung
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khac nhau, lam cho mat phéng nom nhu bi cong. Boi thuc chét ta cam nhan
duoc dd cong cua cac mat cong do hiéu Uimg anh sang khi chiéu 1én mat, tai
cac diém trén mit cong s& cd vector phap tuyén khac nhau nén s& dén nhan va
phan xa anh sang khac nhau, tr d6 ta s€ cam nhan dugc cac do sang khac

nhau trén cung mot mat cong.

T6 bong thuong T6 bong theo Gouraud
Hinh 2.29: So sang t6 bong thuong va té bong Gouraud

Thuong thi mdi mat da gidc c6 mot vector phap tuyén, va nhu phan
trén da trinh bay, vector phap tuyén d6 duoc dung dé tinh cudng do cia anh
sang phan xa trén bé mit cua da gidc tir d6 suy ra cudng do sang ctua mat. Tuy
nhién mo6 hinh Gouraud lai xem modt da giac khong chi ¢6 mot vector phap
tuyén, ma mdi dinh ctia mat da giac lai c6 mét vector phép tuyén khac nhau, va
tir vector phap tuyén cua cac dinh chung ta s& noi suy ra dugc vector phép tuyén
cua timg diém trén mit da giac, tir d6 tinh dugc cudng do sang cua diém. Nhu
thé, cac diém trén cling mét mit cla da gidc s& c6 cudng d6 sang khac nhau va

cho ta cam gidc mit da giac khéng phai 1a mit phang ma 13 mit cong.
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Vector trung binh cong bing trung
binh c¢déng cua cac vector phap
tuyén lan cin

Hinh 2.30. M6 ta vector trung binh cong cua cac mat
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CHUONG 3: TONG QUAN VE SILVERLIGHT

3.1 Su ra doi cua Silverlight.

Ngay nay khi phat trién cac tng dung trén Web cac doanh nghiép phan
mém thuong dau dau vai nhirng kho khan vé su hd tro trinh duyét va h¢ diéu
hanh. Piéu ho mubn 1a véi nhitng ngdn ngit va cong cu phat trién von di quen
thudc tlr trudc t6i gio déu co thé lam cho ho nhing Gmg dung chay tot trén
moi trinh duyét. Silverligt ra doi nhu mgt cong nghé phu hgp cho phép ho lam
dugc nhiing viéc nhu thé. Néu ban da quen thudc vdoi cong nghé .Net
Framework thi khi tiép can véi Silverlight ban sé& tiét kiém duoc rat nhiéu thoi
gian va chi phi cho cong ngh¢ Web mai.

Céc cong nghé plug-in trén Web trudce day khong cho phép ban truyén
tai nhimg dit liéu hinh anh chat luong cao nhu 720p HDTV. Trong khi chat
luong duong truyén mang ngdy nay dang ngay cang tot hon va nhu cau dugc
xem nhirng video chét luong cao ciing ting 1én thi sy ra doi cua Silverlight da
dem dén cho nguoi dam mé thé gi61 da phuong tién mot sy thoa man that su.

Chinh vi vay Silverlight ra doi, tro thanh mot déi thu nang ky cua
Adobe Flash. Ra doi sau, Silverlight thtra huéng tinh wu viét cia cac cong
ngh¢ hién c6, nhd gon, da nén tang, by cong cu phat trién manh mé va hoan
chinh, hon hét 1a duoc phat trién bdi Microsoft — éng trim s mot trong thé
gidi phan mém.

3.2 Dinh nghia Silverlight

Silverlight 1a mot dang plug-in dua trén cong nghé cua Microsoft .Net, nd
doc 1ap v6i da nén tang va da trinh duyét, nd cho phép phat trién céc ng
dung trén Web. Silverlight cung cip mot mé hinh 1ap trinh mém déo va dong
nhat, n6 hd tro Ajax, Python, Ruby va cac ngon ngir 1ap trinh .Net nhu Visual
Basic, C#.
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Kha ning da phuong tién cua Silverlight thé hién & mirc d6 truyén tai am
thanh va hinh anh chat luong cao mot cach nhanh chéng va hiéu qua trén tat

ca cac trinh duyét chinh nhu Internet Explorer, Firefox, Safari.

Hinh 3.1 : Ung dung cta Silverlight

Véi viéc st dung Expression Studio va Visual Studio, cac nha phat
trién va thiét ké co thé hop tdc mot cach hiéu qua hon bang cach su dung
chinh k¥ ning cta ho c6 hién nay dé lam phat trién cac san phim Web tuong
lai “Light up the Web”.
3.3 Dac tinh cua Silverlight

Silverlight két hop nhiéu cong nghé vao mot nén tang phat trién, né cho
phép ban dugc lya chon nhiéu cong cu va ngdn ngit 1ap trinh thich hop dé giai
quyét bai toan cua ban.
3.3.1 Su két hop ciia WPF va XAML

Silverlight 1a médt goi nho cua cong nghé Windows Presentation
Foundation (WPF). N6 dugc md rong nhiéu hon cac cac Element trong trinh
duyét dé tao ra giao dién ngudi dung. PWF cho phép ban tao ra do hoa 3
chiéu, hinh anh dong, da phuong tién va nhiéu tinh ning phong pht khac trén
may khach. XAML (Extensible Application Markup Language) cung cip cac

¢t phap dénh déu dic trung cho cong viéc tao cac Element.
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3.3.2 Mé& rong cho ngon ngir kich ban

Silverlight cung cip viéc mo rong cho cac ngdén ngit kich ban
(Javascript) & mot s6 cac trinh duyét phd thong dé thuc hién viée trinh bay
giao dién va thao tac ngudi dung mot cach phong pht hon.

3.3.3 Su tich hgp véi cac irng dung da co

Silverlight tich hop lién mach voi ngdn ngit Javascript va ma Ajax cta
ASP.Net dé b sung cac chuc nang ban da xay dung duogc. Ban co thé tao
nhimg tai nguyén trén nén may chi co trong ASP.Net va sir dung céc kha
nang cua Ajax trong ASP.Net dé tuong tic v6i tai nguyén trén nén mdy chi
dé ma khong lam gidn doan ngudi dung
3.3.4 Sir dung mé hinh ngén ngir 1ap trinh trén nén ting .Net Framework
va cac cong cu dé két hop.

Ban c6 thé tao cac tng dung trén nén tang Silverlight va st dung céc
ngdén nglt dong nhu InronPython ciing nhu cac ngon ngir 1ap trinh C# va
Visual Bassic. Ban co thé str dung cac cong cu phat trién nhu Visual Studio
dé tao cac ung dung trén nén tang Silverlight.

3.3.5 H6 tro mang

Silverlight bao gdm cac hd trg cho HTTP qua TCP. Ban c6 thé két ndi
ti cac dich vu ciia WCF, SOAP, hoic ASP.NET AJAX va nhan vé cac dinh
dang theo cdu tric XML, JSON hay dir liéu RSS.

3.3.6 Ho tro ngdn ngir tich hop truy van

Piéu nay cho phép ban truy cap dit liéu bang cach st dung cl phap truc
quan ty nhién va manh mé&, dugc gd boi cac dbi tuong cb trong cac ngdn ngit
.Net Framework.

3.4 Kién tric tong thé va cac md hinh lap trinh caa Silverlight
3.4.1 Kién triic va cac thanh phan

Vé co ban Silverlight 12 mot nén tang théng nhét ctia nhiéu thanh phan

khac nhau. Tuy nhién t6i nhom lai cac thanh phan chinh cua Silverlight vao

bang dudi day.

41



Thanh phan Dién ta

Nén tang trinh bay | Cac thanh phan dich vu hudng toi giao dién nguoi
CO SO ding va tuong tic nguoi dung, bao gdm céc coltrol
cho dir liéu nguo1 dung nhap, thiét bi da phuong tién,
quan 1y phan quyén sd, trinh bay dit liéu, dd hoa
vector, chit, hinh anh dong, cling bao gé)m XAML dé

dac ta viéc bo tri giao dién.

Net Framework La mot goi nho trong .Net Framework, bao gom céc
thanh phén va ca thu vién, ké ca viéc tuong tac dir
ligu, kha nang md& rong cac control, mang, garbage

collection, va CLR.

Cai dat va cap nhap | La thanh ph?m dé xir 1y céac tién trinh cai dat lam sao
dé don gian hoa cho 1an cai dat dau tién, tiép sau do
chi cung cip co ché tuy dong cap nhat va tuong tac &

murc thap.

Dudi day 1a hinh anh m ta nhiing thanh phan trong kién tric cta Silverlight

cling v6i cac thanh phan va dich vu lién quan khac.
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Hinh 3.2: Thanh phan kién trac cua Slverlight
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Tinh nang

Mo ta

Dt
(input)

liéu vao

Xtr 1y dit liéu dau vao tir cac thiét bi phan cimg nhu ban

phim, chudt, bang v& hodc cac thiét bi dau vao khac.

Trinh  bay giao
dién nguoi dung
(Ul Rendering)

Trinh bay vector va cac dd hoa anh bitmap, a&nh dong, va

van ban.

Thiét bi nghe nhin

Céc tinh nang phat va quan 1y mot vai thé loai flie &m

(Media) thanh va hinh anh nhu .WMP va MP3

Controls HO trg mo rong cho cac control dé co kha ning tiiy chinh
vé kiéu dang va khuon mau

Xép dat Layout Cho phép kha ning xép dit vi tri dong cac thanh phan
giao dién nguoi dung

Trinh bay dir liéu | Cho phép viéc két noi dir liéu cia cac doi tuong va céc

( DATA Binding)

thanh phan giao dién nguoi ding

DRM

Kha ning Quan Iy phan quyén sb

XAML

Cung cap trinh phan tach cho XAML

Céc lap trinh vién c6 thé thao tac voi thanh phan nén tang trinh bay co so

trén day bang cach st dung XAML dé dic ta. XAML la mot yéu t6 quan

trong trong viéc tuong tac giita .NetFramwork va cac kiéu trinh bay Layout,

ngoai ra cac 1ap trinh vién cling c6 thé st dung co ché quan ly code bén trong

dé thao tac véi trinh bay.
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.NetFrame work for silverlight:

Tinh nang

Mo ta

Data

Hb trg ngdn ngit truy van tich hop(LINQ) va LINQ véi
dic ta XML, dé dang xtr 1y viéc tich hop va lam viéc véi
dir liéu tir nhiéu ngudn khac nhau. HO tro viéc st dung
XML va cac 16p bién d6i hoa(serialization) dé xur 1y dix

liéu

Base class library

Thuoc thu vién cua .NetFramework, né cung cap cac
chtrc ndng 13p trinh chu yéu cho viéc xur ly chudi, biéu
thirc chinh quy, dau vao va dau ra, anh xa, tap hop va

toan cuc hoa.

Window

Communication

Cung cap cac tinh niang dé don gian hoa viéc truy cap dir

liéu tir xa. Co ché nay bao gébm mot déi twong trinh

Foundation duyét, HTTP request va Response, RSS, JSON, POX, va
(WCF) cac SOAP.

Common Cung cép viéc quan 1y bo nhd, don dep by nhé thura, xir
language Iy ngoai I€....

Runtime (CLR)

Windows Cung cip cac control gidu tinh ning nhu Button,

Presentation
Foundation
controls (WPF)

DataGrid,

HyperlinkButton, RadioButton, va ScrollViewer.

Calendar, checkbox, DatePicker,

Dynamic language
Runtime (DLR)

Ho6 tro viéc thi hanh cac tinh ning dong cta cac ngon
nglt kich ban nhu Javascript va IronPython cho céc

chuong trinh trén nén tang Silverlight.
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3.4.2 Cac mo hinh l1ap trinh cia silverlight
O phién ban Silverlight 1.0 cung cdp cho ban duy nhat mot mé hinh 1ap
trinh va Javascript APL cho dén phién ban Silverlight 2.0 da cung cép cé hai
mo hinh lap trinh 1a Managed API va Javascript API chi cho phép ban gdo ma
1énh Javascript dé twong tac véi trinh duyét thi Managed API d3 str dung duoc
co ché lam viéc cia Common Language Runtime(CLR) va ké ca Dynamic
Language Runtime(DLR) dé bién dich va thuc thi chuong trinh code(C#,
VB...) cta ban.
3.4.2.1 Javascript API
Trong mdt chuong trinh silverlight nhing theo kiéu Javascript APL né tai
chi mdt trang XAML don 1€ thay vi tdi mot goi timg dung. Trang XAML nay co
thé bao gém céc tham chiéu URI tir nhitng ngudn bén may chu khac nhu cac doan
video va hinh anh. Silverlight nhing stir dung XAML dé tao mot cay ddi tuong cai
ma ban c6 thé thao tac 1ap trinh v6i javascript luu trit bén trong mot trang HTML
Javascript API khong cung cdp mdt mé hinh tmg dung c6 kha ning hd
tro cac ung dung to hop voi su diéu huéng bén trong. Tuy nhién né cho phép
1am nhirnh kich ban theo kiéu Splash screan. Ban cling c6 thé 1am cac sy diéu
hudng trong javascript API bang céch tai lai trang XAML méi hodc tai lai ca
trang web do trong trinh duyét.
3.4.2.2 Managed API
Trong 1ap trinh silverlight theo kiéu Managed API, ban c6 thé thao tac
lap trinh véi ca file XAML va file code bén trong.
Khi mot silverlight nhiing tai file XAML, n6 s€ tao mot cdy mo hinh
cai ma ban ciling c6 thé gd bang cac ma lénh bén trong (thuong la C#,

VB,.....).
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3.5 Kha niing hd tro trinh duyét, hé diéu hanh va cac cong nghé lién quan

3.5.1 H§ tro clia hé diéu hanh va trinh duyét dwgec mé ta & bang dwoi diy

Internet Internet Firefox 1.5, 2.x, Safari 2.x and

Operating system Explorer 7 Explorer 6 and 3.x 3.x

Windows Vista co — co —

Windows XP SP2 co co s -

Windows XP SP3 co co o s

Windows 2000 — co == —

Windows Server 2003 o co o —

(excluding |1A-64)

Mac OS 10.4.8+ (PowerPC) —_ —_ —_ —_

Mac OS 10.4.8+ (Intel-based) — — co Co

Hinh 3.3: Bang m6 ta hd tro trinh duyét va hé diéu hanh
3.5.2 Cac cong nghé va cong cu lién quan cuaa Silverlight.

Microsoft Expression Blend: Str dung cong cu ndy ban c6 thé tao va
thay d6i cach xap xép trinh bay Layer cua Gng dung bang cach thao tac dén
canvas va control trong XAML, 1am viéc véi cac chic niang do hoa, 1ap trinh
véi cac ngon ngilr Javascript.

Visual Studio 2008: Visual Studio cung cdp cac cong cu hiéu qua cho
viéc phat trién cac tng dung c6 hd tro thao tac code bén trong. Tat ca cac
phién ban di c6 cua Visual Studio déu c6 kha ning hd tro Silverlight. Tuy
nhién & phién ban méi nay né con hd trg cac tinh ning dic biét hon nhu bao
gom kha niang Intelliense, debugging va cac template cho viéc tao mdi mot
ung dung Silverlight.

ASP.NET AJAX: Bao gom tip cac Control, service, va cac thu vién
can thiét cho viéc tao va tuong tac voi nén img dung web.

Microsoft ASP.NET 3.5 Extensions Preview: Cong nghé nay cung cap
churc ning thém dé viée tang cuong cac ung dung ASP.NET AJAX.
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N6 bao gdm 2 control st dung hitu ich cho viéc xdy dung nén tang
silverlight ciing nhu 13 mot phan tmg dung ASP.NET:
- ASP.NET MediaPlayer Server Control.
- ASP.NET Silverlight Server Control.
Internet server: Bao gom IIS (Microsoft Internet Information Services),
va Apache Web server.
Microsoft Windows Communication Foundation (WCF) services.
3.6 Huéng din cai dit va str dung cong cu Silverlight trén visual studio 2008
- Tai file Silverlight tools.exe cé trén trang:
http://www.microsoft.com/downloads/details.aspx?familyid=C22d6A7
B-546F-4407-8FE6-D60C8EE221ED&displaylang=en

- Ban phai chic chin rang may tinh cua ban d cai dit Visual Studio
2008 SP1
- Chay file Silverlight tools.exe, chd khoang 1 phat dé hién thi

Silverlight tools installation Winzard

Silveriight Tooks Instailation Wizard}

Weilcome to the Siverlight Tools 2 0 software
msialier

Products affactad by the scftwace update:

» Vesfy RTW Microsolt Sivedght 2 VS 2008 SP1 Patches

» Doanicsd Preparation

» Microsoft Sivedight 2 Deveioper Runtme

o Instalaton Cleanup

-E:Bcowﬁ Visoal Studo Team System 2008 Team Sote -
N

o Microsoft Séveright 2 SOK

o Microscft Sdsedght Tools for Visual Studo 2008 SP1

OO

(-

(e

&N

O
)
=D

[
(Vo)
.r_u
=
N

P

- BAm next dé dén budc 2, tich chon “ I have read an accept the license

terms”’.
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- Bam next dé hé thong tu dong kiém tra twong thich ( luu y:phai dong
hét cac trinh duyét web)

- Dé hé thdng cai dit va hoan thanh

rlight Tools Installation Wizaed

3.7 Vi du thye hanh :Chwong trinh diu tién “Hello World”

- Tao m&i mot Project: chon File — New — Project

‘ Microsoft Visual Studio u-,dmn.:.m-.(;:x
[File| Edit View Data Test Tools Analyze Window Help
; New > 5] Project.. Ctil-Shift+N
1 | Open » @ | WebSite.. ShifteAiteN
Close ) Q| File... Ctrl+N

Ciges Project

S.:.:Sclec!ed tems  CtdeS
Save Selected ltems As...

Save All Ctrl+ Shift+S
Source Control »

& &8

Q) | Page Setup...

Prnt,., Ctrl+P
Recent Files s
Recent Projects »
Exit

-

- M6t cira s6 méi “New Project” hién ra. Chon Visual C# ( hoac Visual
basic) trong project types, chon Silverlight. Phia bén phai cira s cho phép

ban chon cac Template
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| Sffie
{[RTIRS
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T L
‘wer
LR

| Dtehas Snmi

[R3TTHTIRER VS TN

PRTEET

s oroectzeenng a Sived gt Arpizaon whhwies ekt oy d= iz Web eicezoes (AT Mmoo 131

iz st o
Viatans P S KA TV HEN 174 (N 1 s
S e il [ mne g recto 7 for exlitizn

Chung ta chon SilverlightApplication trong Templates

bat tén chuong trinh dau tién 1a “Hellworld”, tuy chon Location,

bam OK

Ban c6 thé chon ProjectType theo mic dinh trong hoi thoai Add
Silverlight application, bAm OK.

Solution mdi tao ra véi 2 project: Silverlightproject va web project

(dung dé nhung silverlight tao boi silverlight project).

Solufion Bxplores - Sclution HelloW... » U %
a7 e
o Sclution HelloWerld' {2 prejects}
5 8 HelloWorld
# i34 Prepertics
=i References
== Appaani
=) Appaami.cs
= |* Pagexami
2] Vagexamics
i % HelloWorld. Web
& a4 Properties
4 = References
L [3y App_Dats
= Ly CliemtEin
.
] Defaultaspx
) Defauk.aspucs
') Defauk.asprdesignercs
13| HelloWordTealage acpn
:J HelleWeddTatPage himl
2) Sibverdight je
LY Web.config
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Trong thu muc ClientBin cia web project (HelloWorld.Web) chira tmg
dung silverlight dugc dong géi dudi dang file HelloWorld.xap cua project

B OF Hub o
3 A T,
I ad e
I ¥ Rl

= WA
o twoek

— M
7 A Wk
I & Tl
R IL (VIVT.

2

B
s )
o M e
3 Hdlakewe
M I
L L5 (G LR TR o,
b R T R
o =dvnedts fiet
L Thaidiy
]

S el SN deb s et
R Al AR

Frm AR S Pl AR e et

B e

T ST e TR
Toan bd man hinh img dung dau tién cua ban duogc nhin théy nhu sau:
- Chiing ta 1am 2 phuong phap mot 1a viét code C# trong code tng
dung, hai 13 viét tryc tiép trong XAML.
3.7.1 Viét chwong trinh bing Code C#
- Trong file Page.xaml.cs ching ta bt dau vai viée tao mot nat theo
nhiing dong 1énh dudi day

// Knai bao butzon
Sutton myBuotton;
public Bage()

{

IpitializeComponent();

// Khéi tge button

myButton = new Bstton();

//Xac 4inh cic thudc tinh cho myBucton
myButton.Content = "Click-Me";
myButton.Height = 25%

myButton.Width « 1007

myButton.Margin = new Thickness (10, 106, 0, 0}
//Buea mySotton véo LayoutRoot
LayoucRoot.Children,Add{myBucton} ;

- Pé tao su kién cho mét niit chiing ta can thém nhiing dong 1énh sau vao
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//thém phueong thic x& 19 sp-kién cho myButcton
mySusson.Click += new RoutedESventiandlexr myButcon Cliek):

void myButton Click(object sender, RoutedEvesntirgs e)

{

//Bifn thi thdng digp trén trich duyéc
System.Windows.Browser.BEimlfzge.Window.Alext ("Hello Silwverlight World!");

)

- Bam F5 dé chay chuong trinh.
3.7.2 Viét chwong trinh bing XAML

Luu y, v6i cing project trén, mudn viét dic ta bang XAML tuong
duong ta cAn x6a bo phan ma trinh C# cii di, vi C# va XAML khong thé cung
sinh mot d6i tuong.

Trong file Page.xaml ta thém doan ma sau
<Userfontrol x:Clagze"HellcWorld, Bage"
zming="hetp: //aechemas . microsof . com/winEx/2006/xaml/presencation”
mingix«"hetp://schemas . microsoft, cem/wintx /2006 /xaml"
Widthea"400" Beighta"300">
<Grid x:lamee"layoutRoot" Background="White">
<Button Name="mySutton" Cgntence"Click me™ Widche"10G"Hsighte"28"></ButTon>
</erid>
</UsexControli>

- Gan sy kién x( Iy khi click

WOt ENAML | Wikt
[ <TJsexConzrel x:Clasa="HelloWerld.Page* 1
xmlns="nrep://aschemas.nicrosofe.com/wingx/2006/xanl /presencacion” Al
xnins:ix="htcp://schenas.microsofs.com/wintx/2006/xani®
‘ Widch="400" Meight=r300%> E
o) <Grid xiNames*LayoutRoot" Background="White">
<Button Name="myBurton" Content="Click me" WiGh="100" Helghta"25" Ciick=""></Button
' </Grid> —
L¢/UaexControly [”‘ <New Event Hondler>
Y mtuton Cick |
m ] ’
n UserControl/Grd/Button

- Bim F5 dé chay tmg dung. Ca hai phuong thtrc viét trén déu cho ra

mot két qua nhu hinh v& sau:

P 7 ‘ Windows Internet Explorer W

f_lg Hello Silverlight World!
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CHUONG 4: XAY DUNG ALBUM ANH 3D BANG
SILVERLIGHT

4.1 Giéi thi¢u irng dung

Silverlight 3 d3 tung ra mot loat cac tinh ning méi c6 san cho nguoi dung
phat trién, va mot trong d6 s& cung cip mot cAp dd méi cua thiét ké giao dién
ngudi dung 1a viéc gi6i thiéu quan diém 3D. Tinh ning nay cho phép ngudi
dung 4p dung cho bat ky UIElement dé cung cap cho su hién thi 3 chiéu.

Trong chuong nay, s€ xay dung mot FlipBook don gian cho phép nguoi
dung luét qua cac hinh anh nhu 13 d3 duoc chuyén sang cac trang trén mot
cudn sach. Khi nguoi dung nhap vao mot hinh anh trong trang s& “bién” dé 16

nhimg hinh anh tiép theo.

4.2 Doan ma xw ly chinh

<UserControl x:Class="Projection3D.MainPage"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-
compatibility/2006"
mc:Ignorable="d"
d:DesignWidth="640"
d:DesignHeight="480">
<UserControl.Resources>
<Style x:Key=" imageStyle"
TargetType="Image">
<Setter Property="Margin"
vValue="275,0,0,0" />
<Setter Property="Width"
Value="275" />
<Setter Property="Stretch"
Value="Uniform" />
</Style>
</UserControl.Resources>

<Grid x:Name="LayoutRoot">
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<Image Style="{StaticResource _imageStyle}"
Source="Images/Enterprise-A.jpg"
MouseLeftButtonUp="FlipImage" />
<Image Style="{StaticResource imageStyle}"
Source="Images/Enterprise-B.jpg"
MouseLeftButtonUp="FlipImage" />
<Image Style="{StaticResource imageStyle}"
Source="Images/Enterprise-C.Jjpg"
MouseLeftButtonUp="FlipImage" />
<Image Style="{StaticResource imageStyle}"
Source="Images/Enterprise-D.Jjpg"
MouseLeftButtonUp="FlipImage" />
<Image Style="{StaticResource _imageStyle}"
Source="Images/Enterprise-E.jpg"
MouseLeftButtonUp="FlipImage" />
<TextBlock Text="Click an image to turn the page."
VerticalAlignment="Bottom"
HorizontalAlignment="Center" />
</Grid>

</UserControl>

using System;

using System.Windows;

using System.Windows.Controls;
using System.Windows.Input;
using System.Windows.Media;

using System.Windows.Media.Animation;

namespace Projection3D

{

public partial class MainPage : UserControl

{
// Holds the current zIndex. Used to make sure images
// that are being flipped are on top of all other images.

private int zIndex = 10;

public MainPage ()
{

InitializeComponent () ;

private void FlipImage (object sender, MouseButtonEventArgs e)
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of

Image image = sender as Image;

// Make sure the image is on top of all other images.

image.SetValue (Canvas.ZIndexProperty, zIndex++);

// Create the storyboard.
Storyboard flip = new Storyboard() ;

// Create animation and set the duration to 1 second.
DoubleAnimation animation = new DoubleAnimation ()
{

Duration = new TimeSpan (0, 0, 1)

)7

// Add the animation to the storyboard.
flip.Children.Add (animation) ;

// Create a projection for the image if it doesn't have one.
if (image.Projection == null)
{
// Set the center of rotation to -0.01, which will put a little space
// between the images when they're flipped.
image.Projection = new PlaneProjection ()
{
CenterOfRotationX = -0.01
}i

PlaneProjection projection = image.Projection as PlaneProjection;

// Set the from and to properties based on the current flip direction

// the image.

if (projection.RotationY == 0)

{

animation.To = 180;

}

else

{
animation.From = 180;
animation.To = 0;
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// Tell the animation to animation the image's PlaneProjection object.

Storyboard.SetTarget (animation, projection) ;
// Tell the animation to animation the RotationYProperty.

Storyboard.SetTargetProperty(animation,

new PropertyPath (PlaneProjection.RotationYProperty)) :;

flip.Begin() ;

}
4.3 Giao dién @rng dung

Ban dau ta cam nhan nhu mot quyén Album dat trudc mat:

z Projection3D - Windows Internet Explorer.

‘Q E:\Projection3D.Web\Projection3DTestPage.t % | ¥4 X |- ‘ L~

) &

File Edit View Favorites Tools Help

5.7 Favorites | 93 & | Suggested Sites » & | Web Slice Gallery ~
~ , ~ >»
’éProjection3D "-} > B | p=n v Page~ Safety v Tools ~ (g~

Click an image to turn the page.

4 My Computer ‘g v ®O95% v

|Done

Hinh 4.1 Giao dién chuong trinh ban dau
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Khi 14t sang trang tiép theo hodc trudc d6 dé xem anh, ta c6 cam giac
khong khéc gi dang mé mot cudn Album binh thudng (sir dung phép quay
quanh truc Oy mot goc 180°) :

{= Projection3D - Windows Internet Explorer

£ | E:\Projection3D.Web\Projection3DTestPage.t ¥ | ¥4 X | | & P

File Edit WYiew Favorites Tools Help

1.7 Favorites | 53 € | Suggested Sites ~ & | Web Slice Gallery ~

»

& Projection3D -~ B | deh - Page~ Safety~ Tooks - @~

Click 2n image to turn the page.

Done 4 My Computer fo v H95% v

) ]

Hinh 4.2: Giao di¢n chuong trinh khi 1at trang
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MBJi trang dugc thiét ké ddc biét gdm hai mit (mit bén nay 1 phép soi
guong cua mat bén kia):

= Projection3D « Windows Internet Explorer

£ | ENProjection3D. Waeb\Projection3DTestPage.l ™|+ | K ) » |-
Flle  Edit  View PFavorites  Tools  Melp
r Favorites U ) Suggested Sites ¥ @ | Web Slice Gallery ~
€2 Projection3D - B dah ~ Page - Safety ~ Tools~ Ugh=

Click an Imuge to turn the page

Dane o My Computar y v 5% v

ﬁprojection3D - Windows Internet Explorer

£  E:\Projection3D.Web\Projection3DTestPage.l ¥ 2l | X | | pelibe
File Edit View Favorites Tools Help
. Favorites 1= &£  Suggested Sites » £ Web Slice Gallery ~

= - . - = >
& Projection3D v E | ¢=n v Page~ Safety v Tools~ @~

Click an image to turn the page.

Done _" My Computer fa v M95% -

Hinh 4.3 : Giao di€n mot trang
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LOI CAM ON

Trudc hét em xin chan thanh cam on thay Tran Ngoc Théi la gi&o vién
huéng din em trong qua tinh thue tip. Thay da gitip em rat nhiéu va dé cung
cip cho em nhiéu tai liéu quan trong phuc vu cho qué trinh tim hiéu vé dé tai
“P hoa 3D véi Silverlight”.

Thir hai, em xin chin thanh cam on cac thdy co trong bd mén cong
nghé thong tin da chi bao em trong qua trinh hoc va rén luyén trong 4 nam
hoc vira qua. Pong thoi em cam on cac ban sinh vién 16p CT1001 di gan bo
vo1 em trong qua trinh rén luyén tai truong.

Cubi cing em xin chan thanh cam on ban giam hiéu trudng Pai Hoc
Dan Lap Hai Phong da tao diéu kién cho em c6 kién thurc, thu vién cua truong
1a noi ma sinh vién trong trudng co thé thu thap tai lidu tro gitip cho bai giang
trén 16p. Pong thoi cac thiy co trong truong giang day cho sinh vién kinh
nghiém cudc sébng. Vi kién thirc va kinh nghiém dé sé gitp em cho cong
viéc va cudc sdng sau nay.

Em xin chan thanh cim on!
Hai Phong, ngay 10 thang 07 nam 2010

Sinh vién thuc hién

Vil Hoai Nam

60



MUC LUC

CHUGNG 1 : TONG QUAN VE KY THUAT PO HOA MAY TiNH .......... 2
1.1 Cac khai niém tong quan vé k¥ thuat d6 hoa may tinh....................... 2
1.2 Téng quan VE MOt hE O N0A. ...ttt 3
1.3 Cac k§ thudt A0 N0a. ......oouee e 5
1.3.1 K§ thuit d0 hoa i8I .........oveeeeeeeeeeeeeee e 5
1.3.2 K¥ thuat A0 OB VECTOT 1. vveeeeeeeeeeeeeeeee et e e ses e eeeseeeeeeeeseseeeteeeeeeeeeeseeneeens 6
1.3.3 Phan loai cta dd hoa MAY tNN v 7
1.4 C4c mg dung tiéu biéu cta k¥ thuat A6 hoa...........c.oveveeeieeiini, 9
CHUGONG 2: TONG QUAN VE KY THUAT DO HOA 3D ...o.ooovevveenn, 10
2.1 Gi61 thi€u 3D graphiCs.......cc.oviiiiiii e 10
2.2. NRAN ThUC V& 3D ..ottt ettt et et et et ee et en e 13
2.3.2D 4 Phoi €ANh = 3D ..ot 14
2.4. Loai bo cac duong an (Hidden Line Removal)..........cccoovvveeveeevesiseeennne, 15
2.5. Color va shading ........cccevveiiiiece e e 16
2.6. LIght VA& SNAOWS.......ccveieicieciccie e 17
2.7. Hé thong toa do (Coordinate SYStEMS) .........vvvevreeveereseseessesessseenesenes 18
2.7.1. HE 108 A0 A8 CAC 2D vt ettt ettt en e 18
2.7.2. Coordinate ClIPPING ....ccoeiieie e 19
2.7.3. Cong nhin, cira s6 ciia ban dén 3D........ccevevvvvevireiieeieeeeeeeses s 20
2.7.4. V€ hinh co ban (Primitives) .....cccoviiieiiiieiiiiie s ssiee s siiee s 21
2.7.5. T2 A0 A8 CAC 3D . eeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt eeen e 22
2.8 Céac phép bién d6i hinh hoc 3 ChiBU .......ccoveveeeeeeeee s 22
2.8.1 HE t0a d0 thUAN NNAL ...ttt ettt en e 22
2.8.2 PREP N tEN.......voieeieeeeeeeeeee ettt 23
2.8.3 PREP LY 18ttt 23
2.8.4 PREP DICN dANG ......ovovcereeeeeeveeeees et sss s en st 24
2.8.5 PP QUAY 3 CHIBU ...vuvveveeeeeceeeeeeeee ettt 24
2.9 Phép chiéu va ban chit ctia ba chidU.........cocoevvveeeeeeeieeeeeeee e 26
2.9.1 PhEP ChIBU ..ottt 27

61



2.9.2 Phép chiéu song song (Parallel Projections)..........cooeeveevreeseesvsnennnns 28

2.9.2.1 Phép chiéu truc giao (Orthographic projection) ...........cccoeveereeeenne 28
2.9.2.2 Phép chiéu truc Iuong (AXONOMELIIC).........ovevreeeeeeeeseeeeeeeseesesneseanes 29
2.9.3 Phép chiéu phdi canh (Perspective Projection)..........ocoeveeeeveserreennnns 29
2.9.3.1 Phép chiéu phdi canh mot tAm chibu .......cccoooevvveevrieeeieeeeeeeeeeees 30
2.9.3.2 Phép chiéu phdi canh hai tAm chiGu.........cocoveveveveeeresesseeeeeieeens 31
2.9.3.3 Phép chiéu phdi canh ba tAm chiU.........cccoveevevevereriresesreseeseeieeins 32
2.10 Chidu SANG VA 10 BONZ ....vvvevererceeesseeseseesesieeisneeseses s sesssssssessesses s senenes 33
2.10.1 Ngudn Sang XUNG QUANN........c.cveeveererreerreeeeseeseesessessessesssssssessssensesennes 33
2.10.2 Ngudn sang dinh NUGNE ........c.ccerveeveererriieiressssesseeesesessessssesses s 34
2.10.3 NGUON SANG GHEM......vocvereieeeeieeeeesessesee e eseeseeses s ese s s 35
2.10.4 Mo hinh bOng Gouraud..........cccceviiieiiiieiiiiie e 36
CHUGONG 3: TONG QUAN VE SILVERLIGHT .....coovveveeeeeeeeeeeeeeenns 39
3.1 Su ra do1 cua Silverlight.........coovviiiiii 39
3.2 Binh nghia Silverlight ........cccccooiiiiii 39
3.3 Déc tinh cua Silverlight.........ccooviiiiii 40
3.3.1 S két hop ctia WPF vaA XAML ......ocoiiiiieeeee e, 40
3.3.3 Su tich hop v&i1 cac ng dung G2 CO..ovvvvvveeiiiieieeie e 41
3.3.4 St dung m6 hinh ngon ngir 1ap trinh trén nén tang .Net Framework va
cac cONg cU A€ K&t NOP. .vveviieeiiiii e 41
3.3.5 Ho tro 100F:) 01 PR RRT PP 41
3.3.6 HO trg ngon ngit tich hop truy VAN........c..oveveeeieereseeeeeeeeeeesesee s 41
3.4.1 Kién triic va cAc thAnh PhaN .......c.ccvveeveeveeereeeeeeess e 41
3.4.2 Cac moO hinh 13p trinh cua silverlight...........ccooiiiiiii 46
3.4.2.1 JaVASCIIPL AP ..ottt 46
3.4.2.2 MaNAQEd AP ..o 46

3.5 Kha nang hd tro trinh duyét, hé diéu hanh va cac cong nghé lién quan... 47
3.5.1 Hb trg ciia hé diéu hanh va trinh duyét duoc mo ta & bang dudi day.... 47
3.5.2 Cac cong ngh¢ va cong cu lién quan cua Silverlight. ...........c.coeeiene. 47
3.6 Hudng dan cai dit va st dung cong cu Silverlight trén visual studio 2008.... 48
CHUONG 4: XAY DUNG ALBUM ANH 3D BANG SILVERLIGHT ...... 53

62



4.1 G161 thi€u UNZ AUNE ..eeviiiiieiiiii e 53

4.2 Doan ma XU 1 Chinh ... 53
4.3 G120 di€N UNG AUNG ...eoeiiiiiiiiiieiiiiie it 56
TAILIEU THAM KHAO.......cooiiiieiieiecieeseeeeseeees s 59
LOL CAM ON ..coooiiciieeie ettt 60

63



DANH MUC HINH VE

Hinh 1.1: D6 hoa MAY tiNh......cvoeveeveeceeeeeeseeeeeeeeeese s, 2
Hinh 1.2: Hinh anh minh hQa..........ccoccoiiiiiii e 4
Hinh 1.3: Anh d0 10a GIEIM ....voveeeeeeeeeeeeeeeeeee ettt e e en e 5
Hinh 1.4: MO hinh d0 NOA VECTOT ...vvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeessseseeeeeeeeeeeseseeeens 6
Hinh 1.5: Vi du Ve d0 N0 VECIOT 1v.vvreeeeeeeeeeeeeeeeeeeteeeeeeeeeeeeesesseseeeeeeeeeeneseneeenns 7
Hinh 2.1 : 3D trong gi1ai tri (GAMES) .......cceerirerireriiiieriee e 10
Hinh 2.2: 3D trong Y hoc (Medical Imaging) ........ccccoccveviviiieenine e 11
Hinh 2.3: 3D trong hoat hinh (Animation) ........c.ccceceveriieriieniesreesee e see e 11
Hinh 2.4: 3D trong thiét ké (Computer Aided).........cooovvvveereeseriereeeeeeens 12
Hinh 2.5: 3D trong mo6 phong khoa hQc........ccccveiiiiiiiiiiiiii e 12
Hinh 2.6: Quy trinh hien thi.......ccoveveeeeeieeeeeeeeeeseeee et 13
Hinh 2.7: Cach d6i mat nhin thdy 3 kich thuSc .....ocoveveveveceeeeeseeeeeeeeis 14
Hinh 2.8: Phdi canh hinh 18p pPhuong ........co.ccoevevevemeevevenreereeeesessssessessenseneees 15
Hinh 2.9: Hinh 14p phuong sau khi loai bo cac dudng an .........coevevveveeeeenss 16
Hinh 2.10: Hinh 1ap phuong c6 mau va khong c6 shading...........c.cccveeeeennens 16
Hinh 2.11: Hinh 13p phuong v61 danh bong khac nhau trén 3 mat................. 17
Hinh 2.12: Hinh 1ap phuong dic dugc chiéu sang bang anh sang don .......... 17
Hinh 2.13: Mt pPhang @& CAC ........vvevreerreereeeririeeisressssesseeseseesssssssessssensesennes 19
Hinh 2.14 : Hai Clipping @reas.........cccceoieiiiieiie et 19
Hinh 2.15: Cong nhin dugc x4c dinh bang 2 1an clipping area ...................... 20
Hinh 2.16: Cong nhin c6 ciing kich thudc véi clipping area..........c..coovueenee. 21
Hinh 2.17: Toa d0 d& CAC DA CRIBU......v.veeeeeeeeeeeeeeeeeteee et 22
Hinh 2.18: Mot anh dugc chiéu 18n bé Mat 2D ....cvvveeeeeeeeeeeeeeeeeee e 26

64



Hinh 2.19: M6 hinh nguyén 1y cta tién trinh biéu dién d6i tuong 3D ........... 27

Hinh 2.20: Phép chibu trre Ia0........ovuevieeeeeeieeeeeeeeeeeee et 28
Hinh 2.21: Phép bién d6i phdi CANN........coeveeverecieeeeeeseiee e 30
Hinh 2.22 : Phép chiéu ph6i canh mot tAm chiéu ..........co.vvevvrveveeerersreeeene, 30
Hinh 2.23: Phép chiéu phéi canh hai tAm chiéu........co.co.oevevvrveversriereeieennns 31
Hinh 2.24 : Phép chiéu phdi canh ba tAm chibu..........o.ccovveeeveeeeeeeeeeen. 32
Hinh2.25: Hinh dUQC ChiU SANG........co.eveeeeceeeeeeeeeeeeee et 33
Hinh 2.26: Su phan xa cia 4nh SANG.........coovviiiiiiice e 34
Hinh 2.27: Su phan xa khong toan phan ctia 4nh SANg ..........cccevvrveeveevrreenen. 34
Hinh 2.28: So sénh vt thé v6i s6 mit da gidc ting dan .........cocceveeveeveeveennnn, 36
Hinh 2.29: So sang t6 bong thuong va to bong Gouraud ...........cceeveviieeennnnn. 37
Hinh 2.30. M6 ta vector trung binh cOng cua cdc mat..........ccceervivvreiivneesnnn. 38
Hinh 3.1 : Ung dung ctia SilVerlight .........co.cccovveveveererieeereeesseseeeeeseresss s 40
Hinh 3.2: Thanh phan kién tric ctia SIVerlight .......c..coovveveverrersrsrenieeeeens 43
Hinh 3.3: Bang m6 ta hd tro trinh duyét va hé diéu hanh.........coccocevvevveeveenee, 47
Hinh 4.1 Giao dién chuong trinh ban GAu.........cco.oveeveiseeieeeeeeeee s 56
Hinh 4.2: Giao dién chuong trinh khi 1at trang...........cocevvcii i, 57
Hinh 4.3 : G120 di€n MOt trang..........cceeeiiiiieiiiiieiiiee e 58

65



