Po6 hoa may tinh

mat hién
determination)



Sw hiru hinh cta cac doi twong co’ ban
.

e Chung ta khdng mudn phi thoi gian dé hién thi
nhirng doi twong khdng dong gop vao birc anh cudi
cung.

e Mot dbi twong co thé khéng hivu hinh vi 3 ly do:

— Nam ngoai vung hién thi

- Quay vao trong (back-facing)

— Bi che bdi cac dbi twong khac gan ngwdi quan sat hon
e Lam thé nao dé loai bd chiing mét cach hiéu qua?
e Lam thé nao dé xac dinh chung mot cach hiéu qua?
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Van dé hiru hinh

Hai van dé con lai:
(Chung ta da lam quen v&i clipping)

» Loai bo cac bé mit hudng ra phia khac so voi ngudi quan sat.

» Loai bd cac bé mit che bai cac doi tuong gan hon.
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Xac dinh mat hién vs. Loai bé mat khuat
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Cac thuat toan mat hién
.

3 dang cua cac thuat toan xac dinh mat hién
Chinh xac theo ddi twong (object precision)
Chinh xac theo anh (image precision)
Wu tién theo danh sach (list priority) 4

] et
nhn--ﬁ__ec_zl'_n,-rhedron f -

/ _bia ckfaces

\
T
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Cac thuat toan mat hién
.

Loai bd/Xac dinh Mat/doan An/hién
e Yé&ucau
~  Cbthé xr ly cac tap dbi twong khac nhau
—-  Co6thé xr ly mét lwong Ion cac dai lwong hinh hoc /
Phan loai: Sutherland, Sproull, Schumacher (1974). A
e Khodng gian vat thé
— Tinh toén hinh hoc lién quan dén da giac

_ P06 chinh xac sbé thuc
— Thuwong x ly cdnh vat theo thir tw cac vat thé © © O/

e Khong gian anh 2&
— Visibility at pixel samples 00 0O

— D6 chinh xéac s nguyén
— Thuwdng x&r ly canh vat theo thir tw anh
2/17/17



Loai bo mat quay vao trong

e \/&isw phat trién cla cac thiét bi hién thi dan dén nhu cau thé
hién cé‘ac vat thé mét cach thue té hon, doi hdi cac mé hinh co
rat nhiéu da giac.

e T do dan dén nhu cau phat trién cac thuat toan dé loai bé mat
an (hidden surface removal).

ﬁ\K /@ normal
’ n

N=[A,B.C] -

eye

view
direction
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Loai bo mat quay vao trong

e 3 kha nang
V.N>0: Mat sau
V.N<O0: Mat truoc
V.N=0: Song song v&i hudng nhin
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Loai bo mat quay vao trong

Mat sau: A, B, D, F
Mat trwéde: C, E, G, H
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Thuat toan wu tién theo danh sach
Schumacker

e Y twdng: gan thr tw wu tién cho cac mat

(a) (b)
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Thuat toan ngwo'i tho son
S

e V& céc bé mat theo thir tw
tw sau‘dén trwdc — cac da ‘
giac gan hon sé dwgc vé dé
|én da giac xa hon.

e Hb tro tinh trong subt.

e Van dé mau chdt la xac dinh
tho tw.

e Khong phai luc nao ciling
thwe hién duoc.

2117117



Thuat toan ngwoi tho son




Gan thir tw wu tién?

> 4

e Sap xép cac ddi twong theo chiéu sau
- Thuat toan Newell-Newell-Sancha
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Sap xép theo chieu sau Newell-Newell-Sancha

e Sap xép cac dbi twong theo chiéu sau dwa trén gia tri z
Xét P — da giac xa nhat so v&i diém nhin va da giac tiép theo Q
P&Q tach biét nhau vé do sau
- Bung: P khéng bao gi¢ che khuat mat nao - vé P
- Sai: Xét cac tap da giac {QS} giao P theo chiéu sau

b A
A P

\

n

N

S X
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Sap xép theo chieu sau Newell-Newell-Sancha

e {QS} giao P? - Cac phép thu:

1. C6 thé phan tach P va {QS} theo x dwoc
kKhong?

2. C6 thé phan tach P va {QS} theo y dwoc
Khong?
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Sap xép theo chieu sau Newell-Newell-Sancha

e {QS} giao P? - Cac phép thu:

3. P c6 nam & phan xa cua {QS} khdng?

(all vertices of P lie deeper than the plane of Q)

4. {QS} c6 nam & phan gan clta P khéng?
(all vertices of Q lie closer to the viewpoint than the plane of P)

Q\/ Q/\
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Sap xép theo chieu sau Newell-Newell-Sancha

e {QS} giao P? - Cac phép thu:

5. Hinh chiéu cta P va {QS} c6 r&i rac khéng?
néu tat ca cac cau tra 1oi 1a khéng

> Hoan déi P v&i mdt mat trong {QS): 1ap lai
cac phép thw

2117117



Sap xép theo chieu sau Newell-Newell-Sancha

e \Vong lap vo han

%j
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Cay BSP (Binary Space Partitioning)
o]

*2 budc:
_Chuyé,n danh sach da giac sang \L
dang cau truc cay nhi phan (cay

BSP) 2\<

-Duyét cay BSP va vé& cac da giac 7/

ra b dém khung theo thir tu tir sau 1 ’ A

ra trugc /{ /r

View of scene from above
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Cay BSP
c- |

Mit phing phan tach: sao cho
khong c6 da giac ndo nam & nira \L
khong gian chira diém nhin bi mot
da gidc nam ¢ nira khong gian con 2\<

lai che khuat 74
I

5 da giac
cac miii tén chi vé phia c6 diém nhin
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Cay BSP

Chon da giac bat ky

Chia canh vat ra 2 nira khong gian: trudc va
sau.

Chia nhirng da giac nim & ca hai nira
khong gian.

Chon mdt da giac & moi ntra — chia doi canh
vat tiep.

Ti€p tuc chia cho dén khi moi phan chi con
mot da giac.

2117117

2\< /- sb
/i
/l( 4
Trudc sau
1 4
9 5b

5a




2\< /. 5b frude s
- 4
N Truoc 5h
) & O
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N /,,/ Sb 4
i Truoc sau
74 T e °

] GO s
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Cay BSP

Cay khéc

RS 5
\ sau

2\< s Trudc
/ sau
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Hien thi cay BSP

e Duyét cay InOrder(BSP)
5a,2,1,3,4,5b > Th tw vé 5b, 4, 3, 1, 2, 5a

Trudce e sau

Trudc / \(

54,1,3,2>Thrtwvé 2,3,1,4,5 @

OF

Trudc

Sau

@
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Chon da giac de phan chia
S

e Quy tac tham lam:
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Cay BSP cai tién
S

e Kaplan chon mat phang tach song song v&i cac mat phang toa
dé (Thuat toan BSP trwc giao — orthogonal BSP algorithm)

- DPon gian hda cac tinh toan
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Thuat toan Warnock
S

e Thuéat toan chinh xac theo anh

e Tim manh nhé HCN coé cung mau
sac/cwong do

e Thw nghiém sau trén da giac P bat ky
P c6 tach biét véi clra s6 khéng?

P c6 bao ctra s6 khdng?

P c6 giao v&i mét phan ctra s6 khédng?

P c6 nam trong ctra s6 khong?

P c6 nam trwdc cac da giac khac khdong?

o k~ 0 Dd =
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Thuat toan Warnock
S

e Khd&i tao danh sach clra s6 L (ban dau: toan bd man
hinh)
e Mbi ctra sd W trong L tim clra sb théa man:
— T4t ca da giac tach biét véi W: vé W véi mau nén
- Chi co P giao v&i W: vé phan giao véi mau cua P con lai 13
mau nén.
- Tim da giac bao phu W va da glac do nam trwde tat ca cac
da giac khac giao v&i W: vé cira sO voi mau cua da giac

e Trwdng hop khac: chia clra s6 thanh 4 roi chovao L.
L&p lai cho dén khi kich thwéc cira sé 1a 1 diém anh.

2117117



Vi du ve thuat toan Warnock
]
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Thuat toan Warnock
/0

Thtr nghiém trén da giac P bat ky

1. P cé tach biét voi ctra s6 khdng?
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Thuat toan Warnock
/0

Thtr nghiém trén da giac P bat ky
2. P c6 nam trong clra s6 khdng?

Thay toa dé cac dinh cla clra sb va céng thirc
canh da giac
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Thuat toan Warnock
S

Th& nghiém trén da giac P bat ky
3. P co6 giao v&i mét phan clra s6 khdng?
canh cua da giac c6 giao v&i canh clra sO
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Thuat toan Warnock
S

Th& nghiém trén da giac P bat ky
4. P c6 bao ctra s6 khédng?
Ké tia ttr mot dinh clra sb tinh diém giao v&i da
giac dang xet:
S6 diém giao chan: 2 hinh tach biét nhau
Con lai: da giac bao ctra sb
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Thuat toan Warnock

Thtr nghiém trén da giac P bat ky

5. P co nam trwdc cac da giac khac khéng?

EDQ SuZ
=
=

(a) (b) (c)
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Thuat toan Weiler — Atherton

& o

inside 1 outside list
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Thuat toan Warnock

’
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Thuat toan Warnock

’
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Thuat toan Warnock




Thuat toan Warnock




Thuat toan Warnock




Thuat toan bo dem Z

Lwu lai thOng tin vé dod sau hién thdi cia moi diém
NOi suy z trong qua trinh tinh toan.

Lwu trd» mot ma tran dé sau twong rng v&i dnh dau ra.
Moi khi xtr ly mét da giac, so sanh voi cac gia tri z
dang lwu trir.

Lwu lai gia tri mau cha nhirng diém gan nhat.

o
.
-
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Cai dat thuat toan bo dem Z
.

B6 ddm Z: Mang 2 chiéu chira céac sb thuc
Kich thwdc giong bo dém khung

e Khd&itao bd dém anh véi mau nén.

o th’yi tao b6 dém Z v&i z = gia tri max. cua mat
phang clipping.

e Can tinh gia tri z cho mdi diém
- Bang cach ndi suy tr cac dinh da giac.

e Cap nhat ca b6 dém anh va bd dém doé Z.
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Két hop v&i thuat toan dong quét
S

Poan (segment): giao cua mat v&i dong quét
Nhip (span)

=z

segmnent
—
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Két hop v&i thuat toan dong quét
S

Mang twong rng v&i mét dong quét

Vi du: dé phan giai man hinh 1024x768
-Z buffer: 786000 bit (5.25Mb)
-Scanline Z buffer: 1024 bit (16kb)
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Vi du
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Thuat toan dong quet Watkins
.

- Thuat toan dong quét trong khéng gian anh
- Nhip hién tai:

+ dau mut phai “bién doi”

+ dau mat trai co dinh

2117117



Thuat toan dong quet Watkins

Cad

b4 E »
a b c d
(bl Cc2
Label polyCount spanleft spanRight ABC.active DEF.active
LA 0 0 a F F
LB 0 a F T
LA 1 a b F T
LB 2 a b T T
LA 2 b c T T
LB 1 b c F T
LA 1 c d F T
LB 0 c d F F
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Thuat toan dong quet Watkins

Label polyCount spanlLeft spanRight ABC.active DEF.active spanStack
LA 0 0 a F F nil
LB 1 0 a F T nil
LA 1 a b F T nil
LB 2 a b T T nil
LA 2 b c T T nil
LC 2 b X| T T c
LD 2 X| [ T T nil
LB 1 X| c F T nil
LA 1 c d F T nil
LB 0 c d F F nil
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Cay BSP.
-

e Can mot lwong Ién tinh toan khi bat dau
- Chia da giac

e Nhanh chong dé xac dinh tinh hiru hinh khi
cay dwoc tao ra.

e C6 thé dwoc st dung dé tinh toan sw hiru
hinh chinh xac cho bat ky canh vat nao.

— Hiéu qua khi cac vat thé khéng thay doi
trong canh vat.
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Hiéu nang cua thuat toan Warnock

e Chia khong gian man hinh (d6 phan giai man
hinh, r = w*h), thuat toan lai gitra khong gian
vat thé va khong gian anh, t6t véi mot s6
lwong nhd ddi twong, chinh xac.

e BO nh& lam viéc: O(n)

e BO nh¢ lwu trir: O(n Ig r)

e Thoi gian dé xac dinh tinh htru hinh : O(n*r)
e Vé thra: khOng
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Hiéu nang cua thuat toan BSP

Xay dwng cay va guyé,t cay (thuat toan thu tw trong
kh(‘)ng gian vat theé — t6t véi mét s6 lwong nho cac
doi twong, chinh xac)

BO nhd lam viéc: O(1), O(lg n)

B6 nhé lwu trir: O(n?)

Thoi gian dé xac dinh tinh hivru hinh: O(n2)

Vé thwa: khong
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Hiéu suat cua Z-buffer
c ...

e TOt khi v& nhirng canh phurc tap, khédng hoan
toan chinh xac nhwng dé cai dat

e BO nho lam viéc: O(1)

e BO nho lwu triv: O(1)

e Thdi gian dé xac dinh tinh hiru hinh: O(n)
e V& thira: toi da
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Tai sao thuat toan b6 dem z lai thong dung?

Loi diém
e Dé dang cai dat trén phan cing.
~ Két hop vé&i thuat toan duwdrng quét.
— B® nh& cho z-buffer khéng quéa dat
e XU ly dwoc nhiéu loai d6i twong hinh hoc — khéng chi da giac.
e Co thé xr ly canh vat phirc tap dén bat ctr mirc ndo
e Khong can tinh toan phan giao gitra cac dbi twong.
Nhuwoc diém
e ToOn thém bd nhé va bang théng
e Tbn thdi gian tinh toan nhirng déi twong an

2117117



Vi du. Canh kién tric
S

Mot luong 16n ddi twone bi che khuét
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Sw che khuat & cac mirc dd khac nhau

11t
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Tong két
S

e Xac dinh mat quay vao trong
e Thuat toan z-buffer
e Thuat toan BSP

e Thuat toan Warnock

e Thuat toan Watkins
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