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TONG QUAN



Xoa bé mat an

» Tai sao can phai x6a bé mat an (Hidden surface
removal)
— Cac ky thuat render doi hoi su tinh toan chinh
xac cla kha nang nhin thay cta doi tuong
— Khi nhiéu da giac cung hién thj trén khong
gian hién thi, chi c6 da giac gan nhat la co thé
nhin thay dugc (x6a cac bé mat khac bi an)



e Vidu

—Hién thj sai —Hién thi dung




X0a bé mat an
» Tai sao can phai x6a bé mat an
— Chung ta khong mudn lang phi cac tai nguyén cua

may tinh dé hién thi cac thuc thé co sd ma khong
duoc hién thi trén anh két qua cudi cung

« Vi du: D6 bong



Xoa bé mat an

e Cac thuat toan xoa bé mat an
— Painter’'s algorithm
— Z-buffer
— BSP tree
— Portal culling

— MOt soO cac thuat toan khac
« Back face culling



THUAT TOAN NGUU1 HOA SY



Painter algorithm

e Vé cac bé mat lan lugt tir sau ra trugce. Nhitng da
giac gan hon sé duoc vé de Ién cac da giac o xa
» Can phai xac dinh thir tu xa gan cua cac doi

tuong.

A%,




Painter algorithm
MOt sO van dé gap phai
— Can xac dinh thu tv

cua cac doi tuong
trudce khi ve

— Khong phai ldc nao
cling co6 thé vé dugc




Painter algorithm
MOt sO van dé gap phai
— Mot vi du khac vé
truong hop khong ap
dung dugc thuat toan
— Trong ca hai truong
hop, ching ta can
phai chia nho cac
tam giac ra dé co thé
sap xép thur ty




BO DEM CHIEU SAU Z-BUFFER



/-buffer

Z-buffer 1a phuong phap dua trén xur ly anh ap dung
trong budc roi rac hoa (rasterization)

La phuong phap tiéu chuan dugc ap dung trong hau
hét cac thu vién do hoa

De dang thuc thi doi vai cac phan cing d6 hoa

Phat minh bai Wolfgang Straer nam 1974



/-buffer

Y tudng chinh

*D0i voi moi da giac dau vao:

-D0i VO tung pixel bén trong da giac, tinh gia tri z
tuong ing bang phuong phap noi suy

-So sanh gia tri do sau (depth value) véi gia tri gan
nhat cua da giac khac (z 16n nhat) da tinh duoc
-VVé pixel d6 véi mau ctia da giac néu pixel dé gan
hon



/-buffer

Z buffer example
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/-buffer

d Budc 1: Khai tao depth buffer
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/-buffer
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- Budc 2: Vé da giac mau xanh (Thirtu vé

eye

khong anh hudng dén két qua cudi cling)



/-buffer
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- Buarc 3: Ve da giac mau vang
» Néu gia tri d6 sau I6n hon gid tri tuong (ng cua z-

buffer, pixel d6 dugc t6 mau va gia tri cla pixel do
trong z-buffer dugc cap nhat la



/-buffer
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- Budc 4: Vé da giac mau do
 Tuong tw, néu gia tr1 do sau lon hon gia tri tuong

Ung cua z-buffer, pixel dé dugc t6 mau va gia tri cua
pixel do trong z-buffer dugc cap nhat lai




/-buffer

 Advantages

- Dé dang duogc thuc thi bdi cac phan cing d6 hoa (Bo
nhé& stir dung cho z-buffer khong con qua ton kém)

- Co thé str dung véi da dang cac doi tuong do hoa,
khong chi la cac da giac

- Khong can phai sap xép cac doi tuong

- Khong can phai tinh toan giao diém gitra d6i tugng
vGi doi tuong



/-buffer

 Disadvantages
- Ton thai gian vé cac doi tuong an
- Loi d6 chinh xac (z-precision) trong khirrang cua

Cé qua nhiéu da giac phia sau birc twong

- Xet vi du sau
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CAY PHAN VUNG KHONG GIAN

NHI PHAN BSP




BSP Tree

3]

- BSP BANG 2

(Binary Space Partitioning) 7&
n 4]
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e Y tudng

hon moOt da giac tuy y

hia scene ra lam 2 ntra: Phia trudc va phia sau (theo
ormal vector)

hia doi bat ky da gidc nao nam trén ca hai ntra

hon mot da giac & moi bén, thuc hién lai viéc chia
hue hién dé quy viéc chia moi nira cho dén khi moi
node chi chira 1°da giac

| View of scene from above |
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Hién thi cay BSP

» Cay BSP co thé dugc duyét dé tao ra mot danh
sach uu tién cho mot géc nhin bat ky

 Tursau ra trudc (Back-to-front): Tuong tu thuat
toan painter

o Tirtrudc dén sau (Front-to-back): Cé hiéu qua
hon



Hién thi cay BSP

Tur sau ra truoc
*Bat dau & da giac goc

- Néu nguol xem la ¢ phia truéc nira khong gian, vé hinh
da giac dang sau da giac goc trudc, sau dé dén da giac
goc, sau do la cac da giac & phia trudec.

» Néu ngudi xem |a ¢ phia sau nira khéng gian, vé hinh
da giac dang sau da giac goc trudc, sau do dén da giac
goc, sau do la cac da giac & phia sau

- Néu da giac la trén canh, c6 thé vé thé nao ciing duoc

« Dé quy xudng cac node & dudi cay.

«Luon luon vé & phia doi nghich ctia ngudi nhin trudc



Hién thi cay BSP

traverse tree(bsp tree* tree, point eye)

location = tree->find location(e=ye=):; "

display(tree->polygon list);
traverse tree(tree->Ifront, eye):

tree->empty |
rMELUurnm,
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traverse tree(tree—->front, eve):;
display(tree->polygon list);
Craversse tTres (tres-skback, eys):
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Traverse tree(tree->Ifront, eve).;
traverse tree(tree->back, eye):




Hién thi cay BSP

Tirtrudc dén sau
Render theo thuat toan tir sau ra trudc khién may
tinh phai vé lai rat nhiéu
Thuat toan ve tir trudc dén sau cho hiéu qua cao
hon nhiéu

« Xac dinh vung nao da duogc ve

B0 qua tat ca cac vung ma da duoc veé trén
man hinh



Hién thi cay BSP

Tir truoc dén sau
D& |uu trir cac dir liéu da duoc ve, ta str dung mot
Active Edge Table (AET)

eLuu trir cac pixel da duoc hién thi theo moi duong
scan line




BSP Tree

« Doi hoi rat nhiéu tinh toan trudc khi vé
- Can xay dung mot cay can bang
- Tinh toan cac da giac giao nhau c¢6 thé rat ton kém tai
nguyen
» De dang tinh kha nang hién thi mot khi cay BSP da duoc tao
> Hiéu qua doi vai cac khung canh tinh ma cac doi tugng khong
thay doi1 thuong xuyén




BSP Tree

» Thuong dugc két hop voi z-buffer

» Render cac doi tugng tinh trudc (trudc dén sau)
V4l z-buffer

» Sau dé vé cac doi tugng dong (nhan vat, clra...)




PORTAL CULLING




Portal Culling

« Xay dung khung canh du6i dang d6 thi (scene
graph)

« Node: Cells (hoac rooms)
« Edge: Portal (hoac doors)

ofore




Portal Culling

1. Render the room

2. Néu co thé thay dugc portal dén room tiép theo
thi render room tiép theo trong viing cua portal

3. Lap lai cac budc tren scene graph
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BACKFACE CULLING




Back Face Culling

- Khong ve cac da giac quay
mat hién hién thj theo
hudng khac goc nhin

» Kiém tra thanh phan z cla
normal vector cuia bé mat,
néu am thi bo qua (normal
vector quay theo hugng
ngugc lai vdi goc nhin)

» Hodac néu N.V > 0 thi nghia
la chung ta dang nhin mat
sau cua da giac do do da
7 giac sé khong nhin thay
dugc




Phan loal

 Object space technique
« Puoc ap dung trudce khi cac dinh dugc map vao pixel
* Vi du: Thuat toan painter, Cay BSP, Portal culling
 |mage space technique
« Puoc ap dung khi cac dinh dugc roi rac hoa
* Vidu: Z-buffering



Phan loal

» Z-buffer la ky thuat rat de dang dé thuc thi doi
vGi cac phan cimg do6 hoa, do do day la ky thuat
co ban dé xoa cac bé mat an

» Thong thuong ching ta can két hop vai cac ky
thuat object-based, dac biét khi cé qua nhiéu da
giac. Vi du cay BSP hoac Portal culling



