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Db an tét nghiép Truong DH Dan Lap Hai Phong

LOT CAM ON

Em xin giti loi cam on t6i cac thay ¢ khoa Cong nghé thong
tin truong Pai hoc Dan Lap Hdai Phong, nhitng nguwoi da dn can day
dé cho ching em nhéing kién thic bé ich va quy gia trong suét 4
nam hoc qua, nhizng nguwoi da trang bi cho ching em hanh trang
quy gid dé buéc vao doi.

Em xin gui 61 cdm on sdu sdc téi thay 6 Nang Toan, nguoi
da tan tinh chi bdo va hwéng dan ching em thyc hién tot do an tot
nghiép nay. Chang em xin gui loi cam on toi gia dinh va ban bg,
hdu phwong viing chac cho tién tuyén ching em trong suét nhéing
nam hoc gian kho, va gan ddy da cho chiing em nguén dong vién to
l6n vé tinh thdn va vdt chdt dé chiing em c6 thé hoan thanh tot do
an tot nghiép nay.
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PHAN MO PAU

Trong thuc té, con ngudi cam nhan thé gidi bang cac giac quan cua
minh. Mot vat thé co thé duge cam nhan bang cac xUc giac qua sy s mé hay
duoc cam nhan bang mui qua khtu giac , tuy nhién trong mot ching muc nao
d6 co thé n6i cam nhan vat thé d6 bang thi gidc qua mau sic, dic diém, hinh
dang,... s& cho con ngudi mot cam nhan day du, truc quan va rd rang nhat. Vi
vay néu c6 thé xay dung duoc cac chuong trinh trén may tinh moé phong duoc
cac vat thé, hién tuong trong thé gigi thuc thi s& cung cap cho nguoi dung mot
cach tiép can bang thi giac truc quan hon vé c4c van dé ma ho dang xem xét.

Db hoa may tinh 1a mét 1anh vuc phat trién nhanh nhét trong tin hoc.
N6 duoc ap dung rong rai trong nhiéu 1anh vue khac nhau thudc vé khoa hoc,
ki nghé, y khoa, kién triic va giai tri.

Nam 1966, Sutherland & Hoc vién Cong nghé Massachusetts 1a nguoi
dau tién dat nén bong cho d6 hoa 3D bang viéc phat minh ra thiét bi hién thi
trum dau (head-amounted display) duoc diéu khién béi may tinh dau tién. N6
cho phép nguoi nhin ¢ thé thay dugc hinh anh dudi dang lap thé 3D. Tur d6
dén nay dd hoa 3D trg thanh mot trong nhitng linh vuc phat trién ruc rd nhat
cua do hoa may tinh.

Véi cong nghé phan ciing may tinh hién nay, cac han ché co ban vé
phan ciing cua cac chuong trinh d6 hoa ba chiéu phan nao di duoc giai quyét,
chinh vi vay cac cong nghé vé d6 hoa ba chiéu dang rat dugc quan tam va
phat trién trén thé giéi. Cac nhom chwong trinh tng dung cta d6 hoa ba chiéu
c6 thé duoc ké ra nhu :

Hb tro thiét ké : Mot trong nhitng @ng dung cia dd hoa ba chiéu trén may
tinh 13 cac chuong trinh hd tro thiét ké nhu CAD, 3D Max, Maya, Poser, ...
Céc chuong trinh nay duoc sir dung cho cac c¢ong viéc nhu thiét ké nha cua,
quan 4o, phuong tién giao thdng, cac dung cy, ca&c md hinh va ca con

nguoi,...
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Giao duc va dao tao : Cac chuong trinh mé phong ( thuc tai ao) : mé phong
sinh hoc, hoa hoc, vat ly hoc, md phong phong tau vii try, l1ai xe, 1ai may bay,
cac ban db thong tin dia 1y GIS...

Giai tri va nghé thuit : Cac chuong trinh thiét ké my thuat, tao mé hinh cho
viéc quy hoach,... cho phép tao dung va hiéu chinh kién tric cua cac cong
trinh, cho phép quan séat & nhiéu goc do dé c6 mot cai nhin tong quan vé cong
trinh tir &6 dua ra cac chinh stra pht hop. Ngoai ra dd hoa ba chiéu con gitp
tao ra cac chuong trinh trd choi giai tri; hd tro cac ki xao dién anh...

Van dé quan trong cua d6 hoa ba chiéu hién nay la 1am thé nao thé hién dugc
cac hinh anh cua thé gigi 1én man hinh may tinh mot cach trung thyuc nhat.

Xuat phéat tir van dé nay dé an ciia em xay dung gom 3 chwong:

CHUONG 1:CAC KIEN THU'C CO BAN PO HQA 3D VA TAO BONG

Chuong nay néi vé cac kién thirc co ban vé hién thi 3D, b dém va céac
phép kiém tra, vé biéu dién diém va cac phép bién doi va khai quat cac k¥
thuat tao bong.

CHUONG 2: KY THUAT TAO BONG CUNG SHADOW MAPPING

Chuong nay di vao chi tiét vé k¥ thuat tao bong cting Shadow Mapping
va c4c dang ngudn sang.

CHUONG 3:CHUONG TRINH THUC NGHIEM
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Chwong 1: KHAI QUAT VE PO HQA 3 CHIEU VA BAI TOAN TAO
BONG.

1.1. Khai quéat vé do hea 3 chiéu.
1.1.1. Gidi thigu.

Hinh anh duoc xuat hién cd chiéu cao, chiéu rong va chiéu sau duoc
goi la 3 chiéu — 3D(three-dimensional).

Cac ddi twong trong md hinh 3D duoc xac dinh véi toa do thé gidi.
CUng V&i céc toa do cua ddi tugng, nguoi dung ciing phai xac dinh vi tri va
hudéng cua camera ao trong khong gian 3D va xac dinh vung nhin (la mot
ving khong gian duoc hién thi trén man hinh)

Viéc chuyén tir cac toa do thé giodi sang toa do man hinh dugc thuc hién theo
3 budc :

Budc thir 1: Thyc hién mot phép bién d6i dé dua camera 40 tré vé vi tri
va huéng tiéu chuan. Khi 6 diém nhin (eyepoint) s& duoc dit & gbc toa do,
huéng nhin tring véi huéng am caa truc Z. Truc X chi vé phia phai va truc Y
chi Ién phia trén trong man hinh. Hé toa do6 méi nay sé dugc goi la Hé toa do
Mt (Eye Coordinate System). Phép bién doi tir toa do thé gidi sang céc toa
d6 mat 1a mot phép bién doi affine, dugc goi la phép bién do6i hién thi
(Viewing Transformation). Ca toa d6 thé giéi va toa d6 mat déu duoc biéu
dién boi toa d6 ddng nhat (Homogeneous Coordinates) véi w=1.

Budc thtr 2: Toa do mét dugc chuyén qua toa do cua thiét bi chuan hoa
(Nomalized Device Coordinates) dé cho viing khéng gian ma ta muén nhin
duogc dat trong mot khdi 1ap phuong tiéu chuan:

Céc diém & gan diém nhin (diém dit camera) hon s& ¢ thanh phan z nho hon.
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Budc nay gom 3 budc con:

Mot phép chiéu chuyén tir viing nhin sang 1 khéi 1ap phuong tiéu chuan
Véi toa d6 dong nhat: —1<x<1-1<y<1-1<z<1. Trong truong hop st dung
phép chiéu truc giao, viing nhin nay s& c6 dang mot 6ng song song 3D Véi cac
mat song song Vai cac mat cua hé toa do mat. Trong trudng hop sir dung phép
chiéu ddi xang, ving nhin s& 1a mot hinh thap cut véi dau mat 1a géc toa do
cua hé toa d6 mat. Hé toa d6 ddéng nhit (4 thanh phéan) thu dugc sau phép
chiéu duogc goi 12 hé toa d6 cat (Clipping Coordinate System). Phép chiéu s&
1a mot phép bién dobi affine trong truong hop phép chiéu 1a phép chiéu truc
giao. Néu phép chiéu 1a phép chiéu phéi canh s& khdng phai 1a mot phép bién
doi affine (Vi w s& nhan mot gia tri khac 1)

Budc tiép theo, cac ving cua khong gian hién thi ma khéng nam trong
khoi tiéu chuan d6 (Khoi nay con duoc goi 1a khoi nhin tiéu chuan) sé bi cat
di. Cac da giac, cac duong thang dugc chaa trong hoac 1a c6 mot phan ¢ trong
s& duoc thay d6i dé chi phan nam trong khéi nhin tiéu chuan méi duogc gitr
lai. Phan con lai khdng can quan tm nhiéu nia.

Sau khi cat got, cac toa d6 ddng nhat s& dugc chuyén sang toa do cua
thiét bi bang céch chia x,y,z cho w. Néu w nhan 1 gia tri dung qua phép chiéu,
thi phép chia nay sé& cho cac dong phdi canh mong muén trén man hinh. Vi ly
do d6, phép chia nay con duoc goi la phép chia phéi canh (Perspective
Division)

Budc tha 3: Phép bién doi cong nhin (Viewport Transformation) 1a sy
két hop caa 1 phép co gidn tuyén tinh va 1 phép tinh tién. S& chuyén thanh
phan x va y cua toa do thiét bi chuan héa -1<x<1-1<y<1 sang toa do Pixel
cia man hinh. Thanh phan z (-1<z<1) dugc chuyén sang doan [0,1] va s&
duoc sir dung nhu 13 gia tri chiéu sdu (Depth-Value) trong thuat toan Z-Buffer
(bo dém Z) dugc sur dung cho viée xac dinh mat s& dugc hién thi.
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Hinh 1.1: Téng quan vé hién thj 3D va cac phép chiéu.
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1.1.2. Biéu dién diém va céc phép bién doi

Su chuyén ddi tir toa do thé gidi sang toa d6 cua thiét bi 1a mot chudi
cac phép bién doi affine va cac phép chiéu trong khdng gian Decarts 3 chiéu.

Cac phép bién ddi affine va cac phép chiéu trong khéng gian Decarts 3
chiéu cd thé duoc biéu dién tét nhat bai cac ma tran 4x4 twong (ng véi cac
toa do dong nhat (Homogeneous coordinates) (x,y,z,w). Diém 3D véi toa do
ddng nhat (x,y,z,w) s& cé toa do affine 1a (x/w,y/w,z/w).

MAéi quan hé giira toa do affine va toa do déng nhat khdng phai 1a quan
hé 1-1. Cach don gian nhat dé chuyén tir toa do affine (x,y,z) cua mot diém
sang toa do dong nhat 1a dat w=1: (x,y,z,1). Ching ta thira nhan rang tat ca
c4c toa do thé gisi dugc biéu dién bang cach nay.

Ta s& biéu dién cac phép bién do6i affine (nhu 1a co gidn (scaling
transformations), phép quay (rotations), va phép tinh tién (translations)) bang
c4c ma tran ma s& khong lam thay d6i thanh phan w (w=1).

Tinh tién bsi véc to T = (T,,T,,T,):

1 00 7, T z+T,
= |01 0 T, = |y y+ T,
M,(T) = 0 01T, M,(T) - z z+ T,
000 1 1 1
e Phép co gidn theo cdc nhan té S = (S,,S,.S,)
S, 0 0 0 P Sy
0 s, 00 y| | S -y
MS{S} - 0 0 Sz 0 MS{g) ' Z N Sz "z
0 0 01 1 1

e Phép quay quanh gdc toa do ma theo do tap cac véc to chuan tic la

{G,v,i }, truc giao tirng doi mot, s& duoc chuyén vé { X,Y,Z }.
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Uup Uy Uy 0
M, (@55 = | W U 0
ng ny n, 0
0 0 0 1

1.1.3. Phép bién dai hién thi (Viewing Transformation)

Phép bién ddi hién thi s& dua mot camera ao dugc cho tly ¥ vé mot
camera véi diém nhin tring véi gbc toa d6 va hudng nhin doc theo chiéu am
cua truc Z. Truc Y sau phép bién ddi twong ng s& chi 1&n phia trén caa man
hinh. Truc X s& chi vé phia phai.

Mot cach thuan tién dé xac dinh vi tri cia camera a0 1a cho san vi tri
cua diém nhin E, Mot diém trong khung nhin R (diém tham chiéu) va mot
hudng V sé chi I1én phia trén trong man hinh.

Phép bién doi hién thj s& gom 2 budc:
Mot phép tinh tién s& dua diém nhin E vé géc toa do. Ma tran bién doi

[ J
tuong tng & 14 M, (-E). Két qua s& nhu sau:

Hinh 1.2: Phép bién ddi tinh tién

Mot phép quay s& chuyén huéng nhin ngugc Vé truc Z, quay vecto V vé
mat phang YZ. Vector V s& chi duoc quay vé tring véi truc Y néu V vudng
g6c v6i hudng nhin. Trudce hét ta s& xay dung tap cac véc to chuan tic phu

hop trong toa do thé gidi.
bao buc Cuong- CT1301 10
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Nguoc véi huéng nhin > Z  (0z2)

Chi vé phia phai, vudng goc véi i = X

V=fixd  Chilén gidng V, nhung vudng géc véi ii va i > Y
Nhu vay ma tran caa phep quay sé la: M _ (@, v, )

Va do d6 ma tran caa phép bién doi s& la:

Uy Uy U 0 100 -E ﬂx’uyﬂz—ﬁ'ﬁ

AP . _ = _ ,U;' vy ,Uz 0 . 0 ]. 0 _Ey )Ux ﬂy ,Uz _ﬂ‘ E

Mr{’uqﬂqﬂ) Mt{ E)_ N My N 0 001 -E n ny m —i E‘
0 0 01 000 1 0 0 0 1

Trong d6 G,v va v dugctinhtr E, R vaVv
1.1.4. Phép chiéu truc giao (Orthographic Projection)

Trong trudong hop phép chiéu truc giao, ving khong gian hién thi la
mot dng song song trong hé toa d6 mat. Cac mat cua dng song song nay song
song véi cac mat caa hé toa do mat. Kich thudc va vi tri caa ving khdng gian
hién thi dugc xac dinh boi toa d6 mat xleft, xright, ybottom, ytop, zfront va
zback . (xleft, ybottom) va (xright, ytop) xac dinh mot ctra s6 trong mat phang
chiéu (hozc 1a bat ky mat nao song song véi mat XY) ma ving khdng gian
hién thi s& duoc hién thi trén d6. Ctra s6 ndy phai dugc dua vé dang hinh
vubng [-1,+1]2. Zfront va zback dinh nghia 2 mat phang cit trudc va cit sau.
Toa do cua tat ca cac diém trong khong gian (hoic it nhat 1a nhimg diém ta
mudn nhin) phai thoa man zback< z < zfront . Khoang gié tri cua z phai
dugc dua vé cac gia tri chiéu sau (depth value) nam trong doan [-1,+1]. Cac
diém gan mat hon s& 6 gia tri chiéu sau nho hon.
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Z EYE COORDINATES

Hinh 1.3:Vung khdng gian hién th; cia phép chiéu tryc giao

Phép chiéu truc giao thu duoc bang cach thuc hién cac phép bién doi sau
theo thu tu:
e Phép tinh tién M, (-M) s& dua tdm ctia ving khong gian hién thi vé gbc toa

do cua hé toa d6 mét.

W= Zright + Tt Ytop + Ybottom  Zfront + Zback
- ? 7
2 2 2

e Mot phép co gidn dé dua kich thuéc cta ving hién thi vé 2 don vi mdi
chiéu.
e Mot phép d6i xang qua mit XY dé cac diém nam gan hon s& nhan gia tri z
nho hon.

Phép co gidn va phép ddi xang & trén cd thé thu dugc chi bang mot
phép bién dbi don: M (S) Voi:

5,_( 2 2 -2 )
Tright — Tleft Ytop — Ybottor  Zfront — Zback

Nhu vay ma tran caa phép chiéu truc giao sé la:
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2 0 0 __ TuighttTien
Tright—F1=A Tright = Flefi
= - 0 2 0 __ YoptYiotton
Ma(S) - My(=M) = | = e ) el
Zron — bk Zfront —Fhexck
0 0

Thanh phan z khéng thay d6i, boi vi phép chiéu truc giao 1a mot phép
bién d6i affine. Phép chiéu nay duoc sir dung trong cac tng dung can dén cac
quan hé hinh hoc (cac ti s6 khoang cach) nhu 1a trong CAD.

1.1.5. Phép chiéu phéi canh (Perspective Projection)

Phép chiéu phdi canh phl hop va gan hon véi quan séat cia con nguoi
(bang mot mat) trong thé gisi 3D. Tat ca cac diém trén mot duong thang di
qua diém nhin s& duoc anh xa 1én cing mot diém trong man hinh 2D. Biém
anh nay duoc xac dinh bai toa do thiét bi chuan hda x va y. Néu 2 diém duoc
anh xa vao clng mot diém trén man hinh, ta can phai xac dinh diém nao sé&
duoc hién thi bang thuat todn Z-buffer, nghia 14 so sanh chiéu sau caa chdng.
Vi ly do nay chiing ta can dinh nghia mét thanh phan toa do khac cua thiét bi
chuan hda la z sao cho n6 1a mot ham ting don diéu cua khoang cach tir diém
d6 dén mat phang mat XY. Khoang céch tir mot diém trong khong gian dén
mat phang XY khdng bang véi khoang cach tir diém d6 dén diém nhin (duoc
dat 6 géc toa do), nhung no6 s€ dugc tinh toan don gian hon va cling du dé xac
dinh duoc cac mit s& duoc hién thi.

Nhu vay, phép chiéu truc giao s& dua mot diém (véi toa 6 dong nhat)
trong hé toa d6 mat (x,y,z,1) vé mot diém (toa do ddng nhat) trong hé toa do
cat (x’,y’,z’,w’). Sau d6 cac toa do cua thiét bi chuan hoa (affine) (x”,y”,z”)
s& thu duoc bang cach chia x*,y’,z’ cho w’ (Phép chia phdi canh):

{'T”'J ,y.#? ZH} = 2 ¥ 2 }

w' ? w? w

Véi phép chiéu phéi canh, ving khdng gian hién thi 1a mot hinh thap
cut véi dau mat 1 géc toa do.
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Wiz)

Hiz)

z EYE COORDINATES
Hinh 1.4: Ving khdng gian hién th; ciza phép chiéu phei canh can
xwng (Symmetrical Perspective Projection)
1.1.6. Phép bién dai cang nhin (Viewport Transformation)

Phép bién ddi céng nhin chi gdm maot phép tinh tién va mot phép thay
doi ti l¢ de:

e Toa d¢ thiét bi chuan hda (x, y) voi —1<X<1-1<y<1 dugc chuyén
qua toa do pixel.

left <z, < left + width

bottom < y, < bottom + height

e Thanh phan z véi —1<2 <1 duoc co lai trong doan 0<z, <1,

Gia tri Z,, nay s& duoc sir dung dé loai bo nhirng bé mit bi an. Nhimg diém c6
gia tri Z,, nho s& nam trudc nhimg diém c6 gia tri Z, 16n hon.

Xay dung ma tran bién d6i 1a céng viéc don gian. Tuy nhién s& hiéu qua hon
néu ta thuc hién phép bién d6i mot cach truc tiép:
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1
n = left+width T
; y+1
y, = bottom+hezght-T
z+1
Zw = 2

1.2. B§ dém va cac phép kiém tra.

Mot muc dich quan trong cia hau hét cac chuong trinh do hoa l1a vé
duogc cac buc tranh ra man hinh. Man hinh la mét mang hinh vudng cua cac
pixel. Mdi pixel d6 c6 thé hién thi duoc 1 mau nhét dinh. Sau cac qué trinh
quét (bao gom Texturing va fog...), dit liéu chua tré thanh pixel, né van chi 1a
cac “manh” (Fragments). M&i manh nay chia dit liéu chung cho mdi pixel
bén trong né nhu 1a mau sac | gia tri chiéu sau. Cac manh nay sau dé sé qua
mot loat cac phép kiém tra va cac thao tac khac trudc khi duoc vé ra man
hinh.

Néu manh d6 qua dugc céc phép kiém tra (test pass) thi n6 sé tro thanh
cac pixel. Dé vé& cac pixel ndy, ta can phai biét duoc mau sic caa ching 1 gi,
va thdng tin vé mau sic cia mdi pixel duoc luu trong bd dém mau (Color
Buffer).

Noi luu trit dit liéu cho ting pixel xuat hién trén man hinh duogc goi la
bo dém (Buffer). Cac bd dém khac nhau sé chua moét loai dir liéu khac nhau
cho pixel va bd nhg cho mdi pixel ¢ thé s& khac nhau giita cac bo dém.

Nhung trong mot bo dém thi 2 pixel bat ky s& duoc cap ciing mot luong
bo nhé gidng nhau. Mot bo dém ma luu trir mot bit thdng tin cho mdi pixel
dugcgoi 1a mot bitplane. Co cac bd dém phd bién nhu Color Buffer, Depth
Buffer, Stencil Buffer, Accumulation Buffer.
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1.2.1. Bg dém chiéu sau (Z-Buffer).

Khai niém: La bo dém luu trir gia tri chidu sau cho timg Pixel. N6
dugc dung trong viéce loai bo cac bé mat an. Gia sir 2 diém sau céc phép chiéu
dugc anh xa vao ciing mot pixel trén man hinh. Nhu vay diém nao c6 gié tri
chiéu sau (z) nho hon s& duoc viét dé 1én diém co gia tri chiéu sau 16n hon.
Chinh vi vay nén ta goi bo dém nay la Z-buffer.

Depth test: VV&i mdi pixel trén man hinh, boé dém chiéu sau leu khoang
cach vudng goc tir diém nhin dén pixel do. Nén néu gia tri chiéu sdu cua mot
diém duoc anh xa vao pixel d6 nho hon gia tri dugc luu trong bd dém chiéu
sau thi diém nay duoc coi la qua Depth test (depth test pass) va gia tri chiéu
sau cua né dugc thay thé cho gié tri luu trong bo dém. Néu gié tri chiéu sau
cta diém dé 16n hon gia trj luu trong Depth Buffer thi diém dé “truot” phép
kiém tra chiéu sau. (Depth test Fail).

1.2.2. Bg dém khuon (Stencil Buffer).

Khai niém: Bo dém khuon dung dé giéi han mot ving nhat dinh nao
d6 trong khung canh. Hay néi cach khac né danh dau mot ving nao dé trén
man hinh. B dém nay duoc st dung dé tao ra bong hodc dé tao ra anh phan
xa ciia mot vat thé qua guong. ..

Stencil Test: Phép kiém tra Stencil chi duoc thuc hién khi c6 bo dém
khuén. (Néu khong c6 bd dém khubn thi phép kiém tra Stencil duoc coi la
lubn pass). Phép kiém tra Stencil s& so sanh gid trj luu trong Stencil Buffer tai
mot Pixel voi mot gia tri tham chiéu theo mot ham so sanh cho trude nao do.
OpenGL cung cap cac ham nhu 12 GL_NEVER, GL_ALWAYS, GL_LESS,
GL_LEQUAL, GL _EQUAL, GL_GEQUAL, GL GREATER hay la
GL_NOTEQUAL. Gia st ham so sanh la GL_LESS, mét “manh”
(Fragments) duoc coi 1a qua phép kiém tra (pass) néu nhu gié tri tham chiéu
nhé hon gia tri luu trong Stencil Buffer.

Ngoai ra OpenGL con hd tro mot ham la:

glStencilOp(GLenum fail, GLenum zfail, GLenum zpass);
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Ham nay xac dinh di liéu trong stencil Buffer sé& thay doi thé nao néu
nhu mot “manh” pass hay fail phép kiém tra stencil. 3 ham fail, zfail va zpass
c6 thé la GL_KEEP, GL ZERO, GL REPLACE, GL INCR, GL DECR
...Chung twong tng véi gitr nguyén gia tri hién tai, thay thé né véi 0, thay thé
né boi mot gia tri tham chiéu, tang va giam gid tri luu trong stencil buffer.
Ham fail s& duogc str dung néu nhu “manh” do fail stencil test. Néu né pass thi
ham zfail s& dugc ding néu Depth test fail va twong tu, zpass dugc ding néu
nhu Depth test pass hodc néu khong co phép kiém tra 6 sau nao dugc thuc
hién. Mic dinh ca 3 tham sé nay 1a GL_KEEP.

1.3. Tao bdng va phan loai bong.
1.3.1. Khai niém.

“Béng (Shadow) 1a mot ving tdi nam giira mot ving duoc chiéu sang,
xuat hién khi mot vat thé dugc chiéu sang toan b hoac mot phan”

Bong 1a mot trong nhiing yéu té quan trong nhat cua tri giac con nguoi
vé viéc nhan biét cac vat thé trong thé gidi 3 chiéu. Bong gitp cho ta nhan
biét duoc vi tri twong d6i cua vat d¢6 bong (occluder) véi mit nhan bong
(receiver), nhan biét dugc kich thudc va dang hinh hoc cua ca vat d6 bong va
mat nhan bong.
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Hinh 1.5: Bong cung cap thong tin vé vi tri twong ddi cua vdt thé. VJi
anh ¢ bén trai ta khong thé biét duoc vi tri cia con réi. Nhung véi lan liot 3
anh ¢ bén phdi ta thdy vi khodng cach cua ching so véi mat dat xa dan

Hinh 1.6:B6ng cung cdp thong tin vé dang hinh hoc cia mdt tiép nhdn.
Hinh bén trai ta khdng thé biér dwoc dang hinh hoc cia mdt tiép nhdn,
con mat bén phdi thi dé dang thdy duoc.
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Hinh 1.7:Béng cung cdp thong tin vé dang hinh hoc cia con réi. Hinh
bén trai con réi cam do choi, ¢ giFa nd cam céi vong, va bén phdi né
cam cai am tra

1.2.2. Phéan logi bong

Hau hét c4c thuat toan va cac phuong phap tao bong déu co thé duoc
chia 1am 2 loai chinh 1a bong cing (Hard shadow) va bong mém (Soft
shadow), phu thudc vao loai bong ma no tao ra.

Ving bong dugc hién thi dugc chia 1am 2 phan phan biét: Phan chinh
ma nam hoan toan trong béng duoc goi 13 ving thuin béng, ving bao bén
ngoai nd va c6 mot phan nam trong bong dugc goi la ving nira bong. Cac
thuat toan tao bong cang 1a nhi phan vi moi thir déu chi ¢ 2 trang thai 1a
bong(1) va duoc chiéu sang (0) — Ching chi hién thi duy nhat phan bong cua
bong. Cac thuat toan tao bong mém hién thi ving nira bong bén ngoai bao
trum ving thudn bong trung tdm va phai xt Iy tinh toan phan mo duc cho
vung nira bong.(Két qua tir su phan bd cudng do anh sang bat quy tic trong
vung nua bong)
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Hinh 1.8:Hinh bén trdi I mét vi du vé béng ciing, hinh bén phdi 1 vi du

vé béng mém.
1.2.3. Cac ky thugt tao bong cerng
Tao bong gia (Fakes Shadow)

Céc thuat toan tao bong gia bao gom cac trudng hop dic biét tao bong
khong dung din bang cac phuong phéap toan hoc . Nhd nhitng k§ thuat nay chi
duogc stir dung trong nhiing truong hop déc biét (Vi du nhu bong chi dugc vé
cho nhimg d6i tuong dic biét , hodc bong chi duge v& 1én mot mit phing .
Tuy nhién cac phuong phap nay cling tao ra bong lam cho ta c6 cam giac kha
that.

Béng khoi (Shadow Volume)

Bong khéi 1a mot k§ thuat tao bong can dén cau tric hinh hoc cua vat
d6 bong. Vat do bong phai dugc tao boi cac khdi da giac . Theo dé ta sétim
nhitng dinh va canh vién , 14 nhitng canh déng vai trd tao nén bé ng khdi. Mot
tia sang chiéu t6i vat thé s& tiép x0c voi vat thé tai diém hodc canh vién d6 va
di cit mat phing nhén béng . Nhimg canh vién , va dinh vién nay s tao ra cac
mit bén da giac cua bong khdi . Tir d6 dua vao cac phép kiém tra ta s& kiém
tra dugc mot diém trong khung canh c¢é thudc bong khéi hay khong .
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Dung ban dd béng (Shadow Mapping)

Pay 1a thuat toan dung dén bo dém chiéu sau (Depth Buffer). Y tudng
chu yéu 1a str dung ban do chiéu sau (hay con goi 1a ban d6 béng) dé luu trit
cac gia tri chiéu sau khi tao anh tir vi tri ctia anh sang roi sau do st dung céc

gia tri nay dé xac dinh pixel ndo duogc chiéu sang hay 1a ndm trong bong.
Lan theo tia sang (Ray Tracing)

Thuat toan nay st dung k¥ thuat Ray Tracing:

Véi mbi tia sang di ra tir mat ta vao mot khong gian 1a mot duong thang
s& cat vao ctra s6 (man hinh) va cham vao vt thé trong khdng gian (gan nhat
tir mat). Tai diém cham vao vat thé d6 thi tuy & mdi diém cham cua vat thé 46
c6 tinh chat nhu thé ndo ma ta chia ra cac tia sang tiép theo

Néu diém cham d6 c6 tinh khtc xa, phan xa thi ta lan theo tia sang d6
theo turng tia phan xa, khac xa...

Néu tai diém cham d6 vat thé c6 tinh xuyén thau, phan xa tac 1a 1 phan
cua tia sang di qua vat thé d6, mot phan tia sang d6 dugc phan xa ta lai xét
ting tia....tiép tuc mdi tia lai cham vao vat thé khac lai chia ra tung tia khic
xa phan Xa riéng & mdi diém cham .

Sau khi cat moi vat thé c6 thé trong khdng gian ta tinh mau tai tia tur
mat cat ¢ cira SO va dat ¢ do 1 gia tri mau. Tuong (ng quét tat ca cac tia tir
mat dén man hinh...

Bong tao boi ki thuat nay trong rat that. Nhung chi phi dé thuc hién n6
qua dat vi phai thuc hién qua nhiéu phép tinh. Chinh vi vay k¥ thuét nay it

duoc st dung trong cac ing dung thoi gian thuec.
1.2.4. Céc ky thudt tgo bong mém.

Céc k¥ thuat tao bong mém s& cho béng sinh ra trong that hon rat nhiéu
so vO1 bong duogc sinh ra boi cac thuat toan tao bong cung. Tinh that cua no
duoc biéu hién boi ca ving nira béng va ving thuan béng. Hinh dang cua
bong sinh ra bdi cac thuat toan tao bong mém sé phu thudc vao hinh dang,
kich thudc ctia vat thé tao bong , ngudn sang va ca vi tri twong ddi gitta ngudn

sang va vat thé.
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Céc k¥ thuat tao bong mém phd bién c6 thé ké dén 1a:
Thuat toan by dém khung (Frame Buffer Algorithms)

Pugc dé xuit bai Brotman va Badler dua trén viéc sinh ra cac da gidc
thuan bong trong sudt qua trinh tién xt ly. B dém chiéu sdu 2D ma duogc st
dung dé xac dinh mat duoc hién thi s& dugc mo rong dé luu bo dém nam gilr
cac thong tin dé xac dinh xem mot pixel bat ky 1a nam trong ving nira bong

hay ving thuan bong.

Doi quang tia 2 chiéu va phan b6 (Distributed and Bidirectional Ray
Tracing)

R4t nhiéu mé rong cua thuat todn Ray-Tracing dugc st dung dé tao
béng mém. D3i quang tia phan bd cung cip mot ky thuit tao bong lang, mo
va chuyén doéng mo trong khi D&i quang tia 2 chiéu cung cip mot phuong

phap tao béng mém rat nhanh.
Anh sing ning cao (Radiosity)

Radiosity 1a mot k§ thuat tao béng mém bing cach tinh toan tat ca cac
phan xa, khuéch tan anh sang giita cac mit khac nhau cua tit ca cac vat thé
trong khung canh. N6 hau nhu chi duoc st dung cho cac mat da giac bdi vi

chi phi tinh toan ctia phuong phap nay rat 16n.
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CHUONG 2: KY THUAT TAO BONG CUNG SHADOW MAPPING
VA CAC LOAI NGUON SANG.

2.1. Céc loai nguon sang.
2.1.1. Nguén sang xung quanh.

Anh séng xung quanh 14 mac séang trung binh, tn tai trong mot ving
khéng gian. Mot khong gian 1y twong la khdng gian ma tai d6 moi vat déu
duogc cung cap mot luong anh sang 1én bé mat 13 nhu nhau, tir moi phia & moi
noi. Thong thuong anh sang xung quanh dugc xac dinh véi mot mac cu thé
goi la mirc sang xung quanh caa ving khong gian ma vat thé d6 cu ngu, sau
d6 ta cong voi cuong do sang co dugc tir cAc nguodn sang khac dé co duogc
cuong do sang cudi cung 18n mot diém hay mot mat caa vat thé

Véc to phap tuyén ctia mat Anh sang phan xa

Anh sang pha Anh sang toi

A

M

Hinh 2.1: Sy phadn xa &nh sang

2.1.2. Nguén sdang dinh hweng.

Nguon sang dinh huéng gidng nhu nhitng gi ma mat troi cung cap cho
ching ta. N6 bao gom mét tap cac tia sang song song, bat ké cuong do cua
ching c6 giéng nhau hay khong. C6 hai loai két qua ctia anh sang dinh huéng
khi ching chiéu dén bé mat 1a: khuyéch tan va phan chiéu. Néu bé mat phan
Xa toan bo (giéng nhu mat guong) thi cac tia phan xa s& c6 hudng nguoc Vi
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huéng caa goc t6i. Trong trudng hop nguoc lai, néu bé mat 1a khoéng phan xa
toan phan (c6 d6 nham, xu xi) thi mot phan cac tia sang s& bj toa di cac hudng
khac hay bi hap thy, phan con lai thi phan xa lai, va lugng anh sang phan xa
lai nay ty Ié voi goc téi. O day chung ta s& quan tim dén hién tuong phan xa
khong toan phan vi day 1a hién tugng phd bién (vi chi ¢ nhimg dbi tuong
dugc ciu tao tir nhitng mit nhu mit gwong méi xay ra hién twong phan xa
toan phan), va dong thoi tim cach tinh cudng d6 cua anh sang phan xa trén bé

-

mat.

Véc to phap tuyén cuia mat Anh‘séng phan xa Anh sang toi
A

Hinh 2.2: Sw phdn xa khong toan phdan cia anh sang

Trong hinh 2.2 thé hién sy phan xa anh sang khdng toan phan. o dam
nét cua céc tia anh sang tai thé hién cuong do sang cao, dd manh cua cac tia
phan xa thé hién cuong do sang thap. N6i chung, khi bé mat 1a khdng phan xa
toan phan thi cuong do cua anh sang phan xa (hay tam goi 1a tia phan xa) luén
bé hon so vdi cuong do cua anh sang taoi (hay goi la tia téi), va cuong do cua
tia phan xa con ty 18 vai goc giita tia toi voi vector phap tuyén cua bé mit,
néu géc ndy cang nho thi cuong do phan xa cang cao, néu goc nay 1én thi
cuong do phan xa rat thip. O day ta chi quan tdm dén thanh phan anh séng
khuyéch tan va tam bo qua hién twong phan xa toan phan. Bé cho tién trong
viéc tinh toan ta tam d6i huéng cua tia téi thuc sy, vay bay gio huéng cua tia
to1 dugc xem la hudng nguoc lai cua tia sang toi.
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Néu goi 0 1a goc giira tia toi véi vector phap tuyén cua bé mit thi
Cos(0) phu thudc vao tia téi a va vector phap tuyén ciia mat n theo cong thuc:

Cos(0)=2" (2.1
&l
Trong cong thirc trén Cos(0) bang tich vo hudng cia a va n chia cho
tich @ 16n caa ching. Néu ta da chuan hoa do 1on cua cac vector avan vé 1

tir trude thi ta ¢ thé tinh gia tri trén mot cach nhanh chong nhu sau:
Cos(0)= Tich vé hwéng cia & va i = a.x*n.x+a.y*n.y+a.z*n.z
Vi Cos(0) co gia tri tir +1 dén -1 nén ta c6 thé suy ra cong thic tinh

cuong do cua anh sang phan xa la:

Cuwong do &nh sang phan xa =Cwong d¢ cua anh sang dinh hwéng *
[(Cos(0)+1)/2]

Trong d6 [(Cos(0)+1)/2] c6 gi4 tri trong khoang tir 0 d&én 1. Vay qua
cong ching ta cd thé tinh duoc cuong do cua anh sang phan xa trén bé mat
khi biét duoc cudong do cua anh sang dinh huéng ciing nhu cac vector phap
tuyén ciia mat va tia tai.

2.1.3. Nguén sdng diém.

Ngudn sang dinh hudng 1a twong dwong véi ngudn sang diém dit o vo
tan. Nhung khi ngudn sang diém dugc mang dén gan dbi tuong thi cac tia
sang tir nd phat ra khéng con song song nira ma duoc toa ra theo moi hudng
theo dang hinh cau. Vi thé, cAc tia sang sé& roi xudng cac diém trén bé mat
dudi cac goc khac nhau. Gia sir vector phap tuyén cua mat 1a n=(xn, yn, zn),
diém dang xét c6 toa do 1a (x0, y0, z0) va ngudn sang diém cd toa do 1a (plx,
ply, plz) thi anh sang s& roi dén diém dang sét theo vector (x0- plx, yo-ply,
z0-plz), hay tia t6i: a = (plx - x0, ply - yO,plz - z0).

Tur d6 cuong do sang tai diém dang xét s& phu thudc vao Cos(6) gitra n

va a nhu di trinh bay trong phan ngudn sang dinh huéng.
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Vay vai ngudn sang dinh hudng, ching ta can tinh tia téi cho moi diém
trén mat, tir d6 két hop voi vector phép tuyén cua mat dé tinh dugc cuong do
séng tai diém d6, néu tinh toan tryuc tiép thi cd thé mat kha nhiéu thoi gian
do phai tinh vector a va tinh Cos(0) théng qua cong thic (2.1) véi tat ca cac
diém trén mat. Nén nhd rang trong tinh hudng ngudn sang diém thi ching ta
budc 1ong phai tinh Cos(0) thdng qua cong thic (2.1) vi vector a s& thay doi
khi mat hay ngudn sang thay d6i (trir khi mat tinh, song néu mat tinh va
ngudn sang c¢b dinh thi suy ra ching ta chi can tinh cuong do sang mot
lan).

2.2. Y twéng chinh.

Shadow Mapping duoc gidi thiéu dau tién bsi Lance Williams nim
1978. Tur d6 né duoc sir dung rat rong réi ca trong tao anh offline 1an trong
cac ung dung thoi gian thyc. Shadow mapping dugc s dung béi Pixar’s
RenderMan va la k¥ thuat tao bong chinh thire str dung trong cac bo phim lon
nhu “Toy Story”.

Shadow mapping la k¥ thuat tao bong trén khong gian anh (imagespace
algorithm) nén ta nhiing thdng tin vé hinh dang cua vat thé hay nhiing kién
thire hinh hoc 1a khong can thiét. Thuat toan nay cling gidng nhu thuat toan
bong khéi, thuc hién phép kiém tra “trong bong” (in shadow) trén tung pixel.
Mot pixel duoc chiéu sang néu khong co vat nao chan giira duong ndi né va
ngudn sang. Chia khéa dé hiéu duogc thuat toan Shadow Mapping (ban d6
bong) 1a nhitng diém nam trén ban d6 béng chinh 13 nhitng diém s& dugc hién
thi ra man hinh néu nhu diém nhin dat & vi tri cta anh sang.

Chiing ta c6 mot thuat toan dé xét xem diém nao s& duoc hién thi voi
nguoi quan sat. P 1a sir dung Z-buffer. Vi thé nhitng diém c6 depth test pass
néu chlng ta v& toan bo khung canh tir vi tri cua nguon sang thi d6 chinh 1a
nhitng diém khéng nam trong béng.
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Hinh 2.3: Chiéu Shadow Map

2.3. Thuat toan.
Thuat toan s& gém 2 budc chinh:

e Pau tién ta s& v& toan bo khung canh (chua co béng) tir vi tri cia anh
sang ra man hinh.

Luu gia tri do sau trong Z-buffer vao trong ban d6 d6 sau. Cac gia tri
d6 sau nay thuc chét 1a gi4 tri z cua nhitng diém co depth test pass va dugc
hién thi trén man hinh.

Ban do do sau nay sé& duoc ding trong budc 2.
+ Code: Tinh toan chiéu sau cua diém anh.
struct PixellnputType
{

float4 position : SV_POSITION;

float4 depthPosition : TEXTUREDO;

|
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U T T T T

Il Vertex Shader
T T T T T T
PixellnputType DepthVertexShader(VertexInputType input)

{

PixellnputType output;

Il Thay déi vector Vi tri la 4 don vi d@é tinh ton ma trdn thich hop.

input.position.w = 1.0f;

/] Tinh todn v; tri ciia cde dinh so Véi toa do thé gidi, xem va chiéu
output.position = mul(input.position, worldMatrix);

output.position = mul(output.position, viewMatrix);
output.position = mul(output.position, projectionMatrix);

// Lwu tri¥ CAC gi& tri vi tri trong mét gia tri dau vao thit hai d@é tinh
toan gia tri chiéu sau.

output.depthPosition = output.position;

return output;
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o
Il Filename: depth.ps
T T T T T T
Il TYPEDEFS //
struct PixellnputType
{
float4 position : SV_POSITION;
float4 depthPosition : TEXTUREQO;
1
T T
Il Pixel Shader
e
float4 DepthPixelShader(PixellnputType input) : SV_TARGET
{
float depthValue;
float4 color;
Il Ldy gié tri chiéu sau cua diém anh.

depthValue = input.depthPosition.z / input.depthPosition.w;

e Sau d6 ching ta lai v& toan bo khung canh tir vi tri cua diém
nhin(camera).

Véi mbi diém ta s& chuyén toa d6 cua ching sang hé toa o cua anh sang.
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Toa d6 nay chinh 1a toa d6 dé xac dinh gié tri d6 sau khi thuc hién
depth test. Gia sir diém nay khi chuyén sang s& c6 toa d6 12 (x,y,z’).
Sau d6 cong viéc con lai la so sanh gia tri d6 sau z cua diém co toa do

(X,y) trong ban db do sau véi gia tri z> caa diém (x,y,z’) do.

= Néu z < z’ thi diém nay nam trong béng va s& khéng duoc vé ra
man hinh khi thuc hién v& khung canh tir vi tri caa diém nhin.

=  Néu z >=2’ thi diém dé dugc chiéu sang va s& dugc vé ra man hinh
tir vi tri cua diém nhin.

N Mat phang Depth Map
L
/', / DepthmapZ =A
Nguon

@

N Mat
/ 7 Mat phang hién thi ciia mat

Piém v&i hé toa do
clla nguon sang c6 Z = B

Hinh 2.4: 4 < B d@iém nam trong bong

bao buc Cuong- CT1301 30



Db an tét nghiép Truong DH Dan Lap Hai Phong

. Mat phang Depth map
/ depthmap 2 =A

; / Mat phang hidn thi ciia mat
' Con goi la Frame Buffer

Piém voi hé toa do
Ngudn sang véi Z =B

Hinh 2.5: A >= B diém dwoc chiéu sang
+Code: chuyén toa do sang hé toa do cua anh sang.

// Tinh toan v; tri ciia cac dinh xem bdi nguon sang.
output.lightViewPosition = mul(input.position, worldMatrix);

output.lightViewPosition=mul(output.lightViewPosition,
lightViewMatrix);

output.lightViewPosition=mul(output.lightViewPosition,
lightProjectionMatrix);

// Luu trit Két cau toa dg cho céac pixel shader.
output.tex = input.tex;

// Tinh todn vector binh thirong so Véi toa dé thé gidi.
output.normal = mul(input.normal, (float3x3)worldMatrix);
Il Chudn héa cdc vector binh thuong.

output.normal = normalize(output.normal);
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/1 Tinh todn v; tri ciia cdc dinh theo toa dé thé gidi.
worldPosition = mul(input.position, worldMatrix);

// Xac dinh v tri anh sang dwa trén vi tri cua anh sang va vi tri cua
cdc dinh theo toa dg thé gidi.

output.lightPos = lightPosition.xyz - worldPosition.xyz;
/I Chudn hoa céac vector tho v; tri anh sang.
output.lightPos = normalize(output.lightPos);

return output;

}

+So sanh d6 sau cua bong va chiéu sau cua 4anh sang dé xac dinh xem
¢ bong hoic anh sang & diém anh.

/[INéu anh sang ¢ phia truée doi twong thi cdc diém danh dwoc chiéu
sang.Néu khéng diém anh nay dwoc dé bong boi mét doi twong dang tao bong

trén do.
if (lightDepthValue <depthValue)
{

I Néu &nh sang ¢ phia trude doi tiwong va khéng c6 dé bong thi ching
ta 1am chiéu sdang théng thwong.

I/ Tinh toan lwong dnh sang vao diém danh nay.
lightIntensity = saturate(dot(input.normal, input.lightPos));
if(lightIntensity > 0.0f)

{

// Xdc dinh mau khuéch tan cugi cung dya trén cac mau
khuéch tan va sé tién ciia cuwong dé anh sang.

Color + = (diffuseColor * lightIntensity);
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/ 1 Nhing mau sdc &nh sang.

color = saturate(color);

}

/ | Mdu mau sdc diém anh tir cac két cdu bang cach si dung mdu ¢
két cau phoi hop vi tri.

textureColor = shaderTexture.Sample (SampleTypeWrap, input.tex);
/ 1 Két hop anh sang va két cau mau sdc.
color = color * textureColor;

return color;
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Hinh 2.6: Hinh (a): Khung canh khéng cé béng dwoc vé tir vi tri cua
diém nhin . Hinh (b) : Khung cd nh dwoc nhin tir nguon séng. Hinh (c) :
Ban dé béng dwoC tao ra khi nhin tir vi tri cua nguon sang. Hinh (d):
Ban doé béng dwoc chiéu 18n trén khung canh dwoc nhin tir mat(gia triA).
Hinh (€): Chiéu khodang cdch phing ciia nguon sdng 1én khung canh
dwoe nhin tie mct (Gia tri B)). Hinh (f) : Béng dwoc vé ra sau phép kiém
tra chiéu sau giza (d) va (e).
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2.3. Chuyén toa do

Ta phai xac dinh chuyén toa d6 cia mot diém tir hé toa do cua mit vé toa
d6 hién thi anh sang.

Object Space

Camera's Light"s
Modelview Modelview
Matrix World Space Matrix

Camera's Light's
iew Matrix View Matrix

Camera's
Eye Space

Camera's
Projection Matrix Projection Matrix

Camera's Light's
Clip Space Clip Space

Hinh 2.7: Cac hé toa dé va cac ma trdn bién doi

Light's
Eye Space

Light's

o Dau tién ta phai chuyén tir hé toa do mat (Camera’s Eye Space) vé
hé toa do thé giéi bang ma tran nghich dao cua ma tran bién doi
hién thi. (Camera’s View Matrix = Viewing matrix). Ta ky hiéu
ma tran nay la VEV

e Sau d6 ta s& phai dua tir hé toa d6 thé gigi vé hé toa d6 cua anh
sang bang ma tran hién thi caa anh sang (Light’s Viewing Matrix).
Ki hiéu ma tran nay la VLV

e Tiép theo thuc hién phép chiéu thich hop (Phép chiéu truc giao)
dé dua vé hé toa do thiét bj tiéu chuan. PS

Cudi cung thuc hién phép bién doi cong nhin dua doan [-1,1] vé doan
[0,1] véi matran S la:
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05 0 0 05]
0 05 0 05
0 0 05 05
0 0 0 1|

Truong DH Dan Lap Hai Phong

Nhu vay ma tran T dwa mot diém tir hé toa do caa mat vé toa do hién
thi cua anh sang sé c6 dang:

T =S PsVLv Vev

2.4. Nhan xét.

Pay 1a thuat toan thuong duoc ap dung trong céc thé gidi co cac vat
dung thuay tinh va cac bé mat don gian, vi mac du cé thé dé bong duoc trén
cac vat thé phuc tap tuy nhung tén kém chi phi, hon nita béng phu thugc vao
kich thudc shadow map nén néu muén béng chat lugng cao phai ton bo nhé
dé ting kich thudc texture.

Uu diém: D6 bong dugc trén cac mit cong, cac mat hinh hoc phuc tap.
Do qué trinh tao shadow map 13 qua trinh render binh thuong nén c6 thé
render vat chan sang véi do trong sudt hay doé mo duc.

Nhwoce diém: Ton thém thoi gian cho qué trinh render shadow map.
= Thoi gian xoa frame buffer

= Thoi gian sao chép dix liéu tr frame buffer sang bo nhé chinh (ca CPU
va GPU phai dong thoi xtr 1y).

Chat luong bong phu thudc vao kich thudc texture 1am shadow map, qué
trinh render vat chin sang tao shadow map, d6 xa gan cua bé mit do bong,
kich thuéc cua vat chan sang.

Thoi gian render bong phu thudc vao vat hirng béng.
Khong c6 kha niang ty d6 bong lén chinh vat thé chan sang.

C6 hién tuwong d6 bong nguoc.
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CHUONG 3: CHUONG TRINH THU NGIEM
3.1. Bai toan.

Thuat toan tao béng dua trén ban dd bong la k¥ thuat tao béng trén
khéng gian anh (image-space algorithm) nén nhiing thong tin vé hinh dang
ctia vét thé hay nhitng kién thtrc hinh hoc 14 khéng can thiét. Thuat toan nay
cling giéng nhu thuat toan bong khdi, thuc hién phép kiém tra “trong béng”
(in shadow) trén timng pixel. Mot pixel duoc chiéu sang néu khong c6 vat nao
chén gitta duong nbi ndé va ngudn sang. Chia khoa dé hiéu dugc thuat toan
Shadow Mapping (ban do béng) 1a nhitng diém nam trén ban dod béng chinh Ia
nhing diém s& dugc hién thi ra man hinh néu nhu diém nhin dat & vi tri cua

anh sang.
3.2. Phan tich va thiét ké.
3.2.1. Gidi thiéu vé ngén ngiv lgp trinh.

Microsoft Visual Studio 1a mot méi truong phét trién tich hop (IDE)
tir Microsoft. N6 duoc st dung dé phat trién giao dién diéu khién va giao dién
nguoi dung dd hoa tng dung cling véi Windows Forms, c4c trang web , cac
tng dung web , va céc dich vu web trong ca ma ngudn géc cling véi ma sé
quan lycho tit ca cac nén tang dugc hd tro  bgi Microsoft
Windows , Windows Mobile ,\Windows CE,NET Framework.,. NET
Compact Framework va Microsoft Silverlight .

Visual Studio bao gom mét trinh bién tap ma hd tro IntelliSense ciing
nhu refactoring code. La cdng cu cho phép ban viét ma, g& réi va bién dich
chuong trinh trong nhiéu ngén ngit 1ap trinh .NET khac nhau.

Puoc xay dung bang cac ngdn ngit bao gdm C /C + + (théng qua Visual
C + +), VB.NET (thdng qua Visual Basic.NET.), C # (thong qua Visual C
#), vaF #. HJ tro cho cac ngdn ngit khac nhu M , Python , va cia Ruby s
nhimg ngudi khac c6 sin théng qua dich vy ngbn ngit cai dat riéng rs. NO
cling hd tro XML / XSLT , HTML / XHTML , JavaScript va CSS.
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Microsoft Visual C++ (con dugc goi 1a MSVC) 1a mot san pham Mai
truong phét trién tich hop (IDE) cho cac ngdbn ngit 1ap trinh C, C++,
va C++/CLI caaMicrosoft. N6 c¢6 cac cdng cu cho phat trién va g& 16i ma
ngubn C++, dic biet 1A cac ma ngudn viét cho Microsoft
Windows API, DirectX API, vaMicrosoft. NET Framework.

Céac chiic nang cua Visual C++ nhu td sdng cu phap, IntelliSense (chc
ning vé tu dong hoan thanh viéc viét ma) va cac chirc ning g& 13i tién tién.

Pic trung bién dich va xay dung hé théng, tinh ning tién bién dich céc
tap tin dau dé (header files) va lién két tinh tién (incremental link) - chi lién
két nhitng phan bi thay doi trong qua trinh xay dung phan mém ma khong lam
lai tir ddu: Nhitng dic trung vé tinh ning nay thuyén giam tong thoi gian bién
tap, bién dich va lién két chuong trinh phan mém, dic biét d6i véi nhilng dé
4n phan mém lon.

3.2.2. Chikc ning mét s6 ham trong chwong trinh.
/Mot s6 thu vién lién két.
#pragma comment(lib, "opengl32.lib")
#pragma comment(lib, "glu32.lib™)
#pragma comment(lib, "winmm.lib")
//Thiét Idp camera.
camera.lnit(VECTOR3D(-2.5f, 3.5f,-2.5f));
//Thiét Igp anh sdng.
light.Init(VECTOR3D(2.0f, 3.0f, -2.0f), VECTOR3D(0.0f,-0.5f, 0.0f));
light.SetClipDistances(2.0f, 8.0f);
light.UpdateMatrices();
//thiét Idp khung nhin
int height;
if (window.height==0)
height=1;
else
height=window.height;
glViewport(0, 0, window.width, height);

bao buc Cuong- CT1301 38


http://vi.wikipedia.org/wiki/C_(ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh)

Db an tét nghiép Truong DH Dan Lap Hai Phong

//thiét ldp ma tran chiéu
gIMatrixMode(GL_PROJECTION); //chon ma trdn chiéu
glLoadldentity();

gluPerspective(45.0f, (GLfloat)window.width/(GLfloat)height, 1.0f, 500.0f);
//tdi ban sdc modelview

glMatrixMode(GL_MODELVIEW);
glLoadldentity();
//cdp nhdt khung
window.Update();
currentinteractor->Update();
l/chuyén déi camera hodc dnh sang
if(window.isKeyPressed('C"))

currentinteractor=&camera;

if(window.isKeyPressed('L"))
currentinteractor=&»Iight;
//chuyén doi hinh
if(window.isKeyPressed('T"))
objectType=TORI,;
if(window.isKeyPressed('B"))
objectType=SPHERES;

3.3. Thue nghiém chwong trinh va danh gia két qua.

3.3.1. Thwc nghiém chwong trinh.
Mot s6 hudng dan:
Nhén C: Chuyén ché d6 sang dich chuyén Camera.
Nhén L: Chuyén ché do sang dich chuyén ngudn sang.
Click chuét trai va di chuyén dé dich chuyén (ngudn sang hodc

camera tiry thudc dang & ché do nao)
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An Space: Pé v& ving quan sat (Frustum)
Nhéan T: Dé chuyén vat thé sang hinh chiéc vong .
Nhén B: Dé chuyén va t thé thanh hinh cau .
Nhén (1) hoi ¢ (|): Pé ting hodc giam kich thude cua Ban do
bong.
- Mo ta:
Pau tién ta thiét 1ap mot phép chiéu phéi canh véi tam 1a nguon
sang.
Phép chiéu nay chiéu vat chan sang 1&n trén mot mat phang 4o &
gitra ngudn sang va vat thé tao ra shadow map cua vt thé do.

Shadow map

....
-
----
w0

Mait hing bong

Hinh 3.1: Chiéu Shadow Map
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Dé thuc hién phép chiéu trén, trudc tién ta dinh nghia mot hé toa
d6 6 gbc 1a ngudn sang va truc Z huéng vé phia vat chan sang. Truc Z
cua hétoa d6 nay sé xac dinh dudng tdm cua phép chiéu trong khi do
mit phang tao bai 2 truc X-Y xéc dinh céc truc cia mat phang 40 ma
ching ta chiéu shadow map 1én d6. Néu chuyén vat chin sang sang hé
toa do ngudn sang ta c6 thé chiéu n6 18n mat phang a0 mot cach dé
dang.

Pé render mot hé toa do bat ky, chiing ta can phai biét duoc géc
va Céc truc cua no. Trong hé toa do nguodn sang, chung ta da biét duoc
g6c la nguon sang , cac truc con lai duoc goi lan luot 1a Xlight, Ylight,
Zlight, tat ca cac vector con lai déu thudc vé hé toa do thé gisi thuc.

Hinh 3.2: Hé toa dg nguon sang
Pé render mot hé toa do bat ky, chiing ta can phai biét dugc goc
va cac truc caa no. Trong hé toa do ngudn sang, chung ta da biét duoc
g6c 1a nguon sang , cac truc con lai duoc goi lan luot 1a Xlight, Ylight,
Zlight, tat ca cac vector con lai déu thudc vé hé toa do thé gidi thuc.
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3.3.2. Két qua thuee hién.

_ Shadow Mapping @

S6 Frames duogc render mdi gidy

e ¢
e

Vat duoc tao béng
Mt phang nhan bong ‘

Kich thudc caa ban db bong

Shadow Map Size: 512

Hinh 3.3: Bdng durgt ta0 V6i kich thudc ban do bong 12 512. S6 frames duoc
render moi gidy khd thap do kich thude ban do bong tang , phdi tinh toan
nhiéu.
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—_ Shadow Mapping @

Shadow Map Size: 256

Hinh 3.4: Béng duwoc tao Véi kich thudéc bdan do bong 1a 256. S6 Frames dwoc

render méi gidy ting lén khd cao do sé lwong tinh todn giam.
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—_ Shadow Mapping @

Shadow Map Size: 128

Hinh 3.5: Béng duoc tao Véi kich thudéc bdan dé bong 12 128. S6 Frames dwot
render moi gidy lén dén 101.
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PHAN KET LUAN

M3i dd &n 1a mot qué trinh tim hiéu, nghién ctru thuc té, qua trinh 1am
d6 an ciing 14 qua trinh dtc két kinh nghiém caa mdi nguoi.

Qua qua trinh lam d6 an, sau khi phan tich, tim hiéu chung vé céc tng
dung cta db hoa 3D, em d3 bo sung thém cho minh nhiéu kién thirc quy gia.
Em d3 tim hiéu sau hon, day da hon vé céc k¥ thuat tao bong. Em di c6 thém
nhitng kién thirc méi vé cac ung dung cta dd hoa mdy tinh trong viéc tao ra
cac loai bong, ung dung cua cac k¥ thudt tao bong trong cac linh vuc nhu
Pién anh, Hoat hinh, Kién trac va cac tmg dung xay dung cac md hinh thuec tai
40. Em da tim hiéu duoc 4 k§ thuit tao bong cting va 3 ky thuit tao bong
mém. Tuy nhién trong db an em c6 di sau gidi thiéu vé k¥ thuat tao bong
ding ban d6 béng.

Sau mot qué trinh nghién ctru 1am d6 &n véi sy chi dan nhiét tinh cua
thay giao huéng dan em da hoc dugc cach tim hiéu, phan tich va nghién ctu
mot van dé khoa hoc méi. Trong thoi gian 1am do &n tét nghiép, mac du ban
than da rat nd lyc, ¢ gang, dau tu nhiéu thoi gian, cong stre cho viéc tim hiéu
nghién ctru dé tai va da nhan duoc su chi bao, dinh hudng tan tinh cua thay
gido hudéng dan cuing cac anh, chi di truéc nhung do han ché vé mat thoi gian
va kho khian trong viéc tim kiém tai liéu, han ché vé mat kién thire cua ban
than, nén chua c6 duoc két qua thuc su hoan hao. Kinh mong cac thay co giao

cling nhu cac ban chi bao va giap do.
Hwéng phat trién:

Po an tuy da di sau nghién cuu vé mot sb k¥ thuat tao bong, dua ra
dugc md phong ky thuat tao bong cimg 1a dung ban do bong. Nhung hién nay
Véi téc do phat trién nhanh chéng ciia nganh cong nghé thong tin néi chung
va cua cac k¥ thuat do hoa ndi riéng thi doi hoi can phai di sau hon nita dé
nghién ctru thém céc k§y thudt tao bong méi, md phong thém mot sb k§ thuat

tao bong khac nira.
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