Po6 hoa may tinh

at xén (Clipping)
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Khung nhin trong 2D
S

e Trong 2D, thé gi&i dwoc dinh nghia 1a mot mat
phang vo han trong mot hé toa dd nhat dinh.

e Chung ta can lay ra mét vung trong mat phang 2D
nay dé xem, thwo’ng dwoc goi la cua sO’.

e Trong thiét bi hién thi ctia chung ta, can phai xac
dinh mot vung de hién thi, thuwong dwo’c - goi la
VIeWport’ va st dung hé toa do cua thiét bi.

— Cat bd tat ca nhirng vat thé nam ngoai ctra so.
— Tinh tién cho khép véi viewport.
~ Co gian theo hé toa dé cla thiét bi.
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Khung nhin trong 2D

250°

T hwe,

. "ii "!!uHh S

Cira s6 trong toa do thé gidi.

P
<

A 4

250 x 250
Viewport trong tga do biém.
thiét bi

2117117 Ma Thi Chau - B6 mén KHMT

45°



Clipping trong 2D.

e Can phai cat nhirng dbi twong co ban theo cac canh
cua cuia so.
~ v.d. cac doan thang

//// P
—
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Chap nhan don gian

Hai dau muat nam trong cura s6 — chap nhan.

—
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Loai bo don gian

Hai dau mut nam ngoai va cung phia — loai bo.
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Thuat toan Cohen-Sutherland

e Phwong phap hiéu qua dé chap nhan hoac loai bo

nhirng doan thang khdng cat cac canh cua ctra sb.
e Gan ma 4 bit cho méi dau mut: c(P) = x3x2x1x0

— Bit 1: & trén dinh cda ctra s, y > ymax

- Bit 2: & phia dwéi day, y < ymin

- Bit 3 : bén phai cua canh phai, x > xmax

— Bit4 : bén trai cua canh trai, x < xmin

- Ma 4-bit dwoc goi la: Outcode
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Ma Cohen-Sutherland 2D

0001 0000 0010

0101 | 0100 0110
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Thuat toan Cohen-Sutherland

0001 0000 0010

____________________ e

0101 | 0100

Néu ca hai dau c¢6 ma la 0000, chap nhan, néu khong:
Thuc hien phép AND logic 2 ma
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Thuat toan Cohen-Sutherland

0001
0001 0000 0010

0000

Thuc hién AND logic ma cua 2 dau mat,
Loai bo doan thang néu khac khong.
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Thuat toan Cohen-Sutherland

P
c(P) =x3x2x1x0
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Giao doan thang
...

e Can xac dinh giao diém cla cac doan thang
v&i cac canh cla clra sb dé tién hanh cat cac
doan thang.

e Chon mdt canh ctra so bat ky, cat cac doan
thang, thwe hién lai thuat toan Cohen-
Sutherland

2117117 Ma Thi Chau - B6 mén KHMT



Thuat toan Cyrus & Beck

e SUr dung phuwong trinh tham s6

e Dudng thang chira doan can xi ly sé cat cac
dwong thang chira bién cua ctra s6 ¢ dau do:

Oz
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Thuat toan Cyrus & Beck
S

e S dung phwong trinh tham so
e Duwong thang chra doan can x& ly sé cat
cac duwdng thang chira bién cla clra s6 &
dau do:
- Tim tat ca cac giao diém, kiém tra xem né co
nam trén ctra s6 hay khéng.
~ Xem xét vécto phap tuyén tai moét diém.
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Thuat toan Cyrus & Beck
S

Pt)=F+(R-R)t

PEJ
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Thuat toan Cyrus & Beck

Déu ctia mau s6 13 quan trong.
Phai # 0 (b6 qua nhiing doan song song).

Phuong trinh tham s6 giup thé hién
hudng.

Mau s6 < 0 — diém vao khu vuc ctra so.

Mau s6 > 0 — diém ra khoi khu vuc cua
sO.
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Thuat toan Cyrus & Beck

Edge E;

Mau s6 < 0 — di€ém vao khu vuc ctra so, xép vao loai PE.
Mau s6 > 0 — di€m ra khoi khu vuc ctra s6, xép vao loai PL.
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Thuat toan Cyrus & Beck

Sap xép cac diém PE va PL theo t.
: PL < PE — khong
cO giao di€ém
t

t

-
/PL

A

Ve tu PE - PL
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Thuat toan Cyrus & Beck

PL

P

P,

PE
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Thuat toan Cyrus & Beck

H; ={Q|N,;*(Q-0)=0;. X=| H,
L, L L ™ <L songsong L;:
o g? ff ¢14n§an0ngI{;1;=(4n,+aﬂ
/f“4ﬂ3 /P v'L nam ngoai H;: I, =
! ~/ o L khong song song L.:
2 -/ & v'Divao: i = [ti, +
/*vg:%______&i vDira: [i= (-,
Ny /N '3 Ly ‘bat 1=[0,1]
Py N\

R N k
/x \tl \\/" 3 7 — ﬂ],
i=0
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Thuat toan Liang - Barsky
-

Phwong trinh tham s6 ctia dwdng thang ndi (x1,y1) va (x2,y2)
x=xl+t*Ax

y=yl+t*Ay
Véi Ax =x2—x1

Ay =y2—yl
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Thuat toan Liang - Barsky

Piém P thudc vé cira s6 W khi va chi khi:
X, <x +Axt<x__

min

ymmSyI+AytSymaX xmin xmax

LIMax B

—Axt <x, —Xx_. By /\
Axt <x_. —X, | Hx’”/ﬂz -
—Avt<y, —y . N *

y —yl ymm Py (xq q)
AVES Yoy = V)
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Thuat toan Liang - Barsky

—_ Axt' S xl — xmm umax xmin XMax
Axt <x__ —X,

~AVES Y = Vi / &

Aytgymax_yl / B3

Pyixq,49)

Dit cac bién phu ci, qi
l <q, Cit=q,
CIsq, ct=q,
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Thuat toan Liang - Barsky

tk — qk / Ck umas xmin . XKMax
4 PE (12 JHZ )
By
Plx,u) B, L
ymin
/ B3
P1 (:-:1 .1_-11)

(1) ck> 0, dt L di tr phia trong ra phia ngoai cua duwdng bién Bk khi t tang,
va chung ta goi tk 1a diém ra.

(2) ck < 0, dt L di tr phia ngoai vao phia trong cua dwdng bién Bk khi t tang
va ta goi tk 1a diém vao.

(3) ck = 0, dt L song song v&i Bk, va ngoai ctva s6 néu gk < 0

2117117 Ma Thi Chau - B6 mén KHMT



Thuat toan Liang - Barsky
S

Loai bé doan thang néu:

- Mot gia tri vao (t ng véi diém vao) >1

- Hoac gié trj ra (t ng v&i diém ra) <0

- Hoac mot gia tri vao > hon gia tri ra
Néu khéng doan thang sé giao v&i cira so.
Boan giao chi khi t0>0 va t1<1

- t0=max(0,max(cac gia tri vao tk)

- t1=min(1,min(cac gia tri ra tk))
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Thuat toan Liang - Barsky
-

Cai dat cac thuat toan cat xén doan thang
- Cohen Sutherland

- Cyrus - Beck

- Liang — Barsky
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Clipping da giac
S

e Cat da giac bang cach lan lwot st dung cac
canh cua ctra so dé cat da giac.
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Thuat toan Sutherland-Hodgman

Bon truong hop cat da giac:

Trong | Ngoai Trong | Ngoai Trong | Ngoai Trong | Ngoai
j E :l E bigm két qua
- / thir 1
Keét qua Két qua Piém két qua
thir 2

Truong hop 1 Truong hop 2. Truong Truong hop 4
hop 3
Khong
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Thuat toan Sutherland-Hodgman
o]

e Di vong quanh céac diém cla da giac, kiém tra
v&i canh dang dung dé cat cua ctra so.

e Chay thuat toan lai v&i da giac moi viva dwoc
tao ra v&i canh tiép theo cua ctra sb

e Khong can Iwu tri¥ nhiéu
~ Dé dang cai dat.
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Clipping 3D
S

e Sr dung thuat toan Cohen-Sutherland
- Ma 6-bit.
— Chap nhan don gian khi ca ma cla ca hai dau
mut la 0.
— Thwe hién phép AND logic, loai bd néu khac 0.

~ Tim phan giao v&i mot mat phang cda khdi nhin
va thém hai doan thang méi vao dé xu ly lai.
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Clipping da giac 3D

e M& rong ’Ehuét toan Sutherland-Hodgman
cho 3 chiéu.

e Cat6 lan thay vi 4 lan
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