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NOi dung
Gidi thiéu.
Mot s hé toa do
Cac thuat giai cat xén
Bai tap
Giai dap thac mac
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Gidl thiéu
» Hién thi doi twong & thé gi¢i thuc (hé toa

dé thuwe trén thiét bi.

» Tang toc do hién thi bang céach loai bot
phan dang khong nhin thay trén thiét bi
hién thi (co vé ciing khdong thay).

Db hoa may tinh-Ngd Québc Viét 3



Cat xén khi hién thi

- Tai sao can cat xén trwde khi hién thi.

e Tranh céac tac vu khéng can thiét.

» Vi doi twong vector co thé xap xi da giac >thuét giai
dwa vé la cat xen twng doan thang.
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Cat xén khi hién thi
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Cat xén khi hién thi

Clipping window
(mein, meaX) \ /

(xwmax, ywmax)

(Xxwmin, ywmin) /
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Thuéat giai Cohen-Sutherland

1. Xac dinh xem can xén doan thang dang xét
Xét diéu kién bé hét hay gitr nguyén khdng bd phan
nao
2. Tim giao diém cla doan thang v&i viang nhin

Co thé dung y = mx + b dé thwe hién

 Can xac dinh canh ndo cla vung nhin cé giao nham
loai b&t cac tinh toan khong can thiét.

 Thuat giai tgét dau bang cach phan loai cac khu vuc
lien quan dén vung nhin.
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Thuéat giai Cohen-Sutherland

Top-Left

L eft

Bottom-L eft

Top

Inside
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Thuéat giai Cohen-Sutherland

TBRL

Bit|1] 2 311
1001 1000 1010
0001 0000 0010
0101 0100 0110
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Thuéat giai Cohen-Sutherland

. Kiém tra quan hé gitra diém dau mat va ving.

point.region = ((point.x < viewport.minX) ? 0x01 :
(point.x > viewport.maxX) ? 0x02 : 0) |
((point.y < viewport.minY) ? 0x04 :
(point.y > viewport.maxY) ? 0x08 : 0);

. Xét cac trwdng hop hién nhién (nam trong hodc nam
ngoai vung nhin)

accept = ! (pl.region | p2.region);

reject = pl.region & p2.region;
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Thuéat giai Cohen-Sutherland

\ //
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Thuéat giai Cohen-Sutherland

1. Assign a region code for each endpoints.

2. If both endpoints have a region code 0000 - trivially accept these line.
3. Else, perform the logical AND operation for both region codes.
3.1 if the result is not 0000 - trivially reject the line.
3.2 else — (result = 0000, need clipping)
3.2.1. Choose an endpoint of the line that is outside the window.
3.2.2. Find the intersection point at the window boundary (base on
region code).
3.2.3. Replace endpoint with the intersection point and update the
region code.

3.2.4. Repeat step 2 until we find a clipped line either trivially accepted
or trivially rejected.

4. Repeat step 1 for other lines.
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Thuéat giai Cohen-Sutherland

How to check for intersection?
if bit 1 = 1 - there is intersection on TOP boundary.

ifbit2=1-> .. . .. .. BOTTOM ..
ifbit3=1-> .. . .. .. RIGHT
Ifbit4=1-> .. . .. .. LEFT

How to find intersection point?
use line equation
intersection with LEFT or RIGHT boundary.
X = xwmin (LEFT) X = xwmax (RIGHT)

y =yl + m(Xx —x1)

intersection with BOTTOM or TOP boundary.
y =ywmin (BOTTOM) y =ywmax (TOP)
Xx=Xx1+ (y-yl)/m
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Thuéat giai Cohen-Sutherland

D2
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Thuéat giai Cohen-Sutherland

A2

-
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1.
A1=0000,A2=0000
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Thuéat giai Cohen-Sutherland

/2
Al 3.1 (not 0000) — Yes

- reject
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Thuat giai Cohen-Sutherland

algorithm

1001 1000 1010
2. (both 0000) — Yes
-> accept &

draw

/2

0001 Al 0000 0010
C1’
\CZ

0101 0100 0110
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Thuat giai Cohen-Sutherland
13)11\ oo

1000 1010

0001 0010
\Cz
0101 0110
D2
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Thuat giai Cohen-Sutherland

(150, 100)

(10, 10)

Thwc hién thuat giai Cohen-Sutherland véi P1 (0, 120) ; P2(130, 5) ,
va vung nhin nhw trén hinh
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Thuat giai Cohen-Sutherland

2. (both 0000) = }es > ACCEPT & DRAW
3. AND Operation
EndBaists@i0dr clipping
P1”B423, 100D P2’ = 124, 10)
Result 0000
3.1 (not 0000) — no
3.2 (0000) yes
3.2.1choose P2’
3.2.2 intersection with BERTbiodinoicayydary
m = (5-120)/(130-0) = -0.8846

’ ¥ =XAL+Hyyd)ni) whiersg = 1000;
. X = 180 ARSI BBBG4S 1223541 22

. P27 =((1224.1113))
3.2.3 update region code P2”=00ND(TOP)

3.2.4 repeat step 2 ,
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Nhan xét thuat giai Cohen-Sutherland

« S0 lan cat t6i da la bao nhiéu cho mdi doan dwoc chap
nhan?

« SO lan cat tdi da la bao nhiéu cho méi doan bi ttr chdi?

Uu diém:
Dé cai dat
Dé kiém tra trwdng hop hién nhién.
Nhwoc diém:
Toc dd khdng cao néu co qua nhiéu doan cat.
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Thuat giai Liang-Biarsky

 Dua trén phwong trinh tham so:
X =X; + U.AX
O<u<l
y =y, tuAy
« Ctlra sO xén duwoc biéu dién bai:
XWoin < X1+ ULAX < XW oy
YWpin S Y1 T UAY < YW,
... hoac,
u.p.<qgk=1,23,4

e V\VOi:
plz'AX’ qlle_XWmin
p2 = AX ) q2 3 XWmax' Xl
p;=- Ay, s = Y1 = YWnin
p,= Ay, s = YWpax - Y1
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Thuat giai Liang-Biarsky

Clipped line will be:

X, =X + Uy AX; u, >0
Y1 =Yt U Ay,
X, =X + Uy AX; u,<1
Y2 = Y1+ Uy AY;

Reject line with p, = 0 and g, < 0.
Calculate u,

Uy = 0i/Py
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Thuat giai Liang-Biarsky

u; : maximum value between 0 and u (for p, < 0), where
starting value for u; is O (u; =0)

U, : minimum value between u and 1 (for p, > 0), where
starting value for u,is 1 (u,=1)

Consider our previous example where:

XWhin = 0, XWax = 100

mein = O’ meax =50

And the line we want to clip connects P,(10, 10) and P,(110, 40)
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Thuat giai Liang-Biarsky

Py Ay Uy
-AX Xy = XW i
— _(]_]_O_]_O) =10-0=10
=-100
AX XW max™ X1
=110-10=100 =100-10=90
'Ay Y1 = YWnin
= -(4()-]_()) =10-0=10
=-30
Ay YWmax = Y1
= 40-10=30 =50-10=40
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Thuat giai Liang-Biarsky

Since
>>pk<0

Py Ay Uy
-AX Xy = XW i
— _(]_]_O_]_O) =10-0=10
=-100
AX XW max™ X1
=110-10=100 =100-10=90
'Ay Y1 = YWnin
= -(4()-]_()) =10-0=10
=-30
Ay YWmax = Y1
= 40-10=30 =50-10=40
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® ul

Thuat giai Liang-Biarsky

. maximum value between 0 and u (for p, < 0)!
k Pk % Uy
1 =-(110-10) =10-0 =10 =-1/10
=-100
2 AX XW mnax™ X1
=110-10=100 =100-10=90
-Ay Y1 —YWqin u=10/(-30)
3 |=-(40-10) =10-0=10  |=-1/3
=-30
4 Ay YWmax ™ Y1
= 40-10=30 =50-10=40
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® u2

Thuat giai Liang-Biarsky

. minimum value between u (forp, > 0) and 1
k Pk % Uy
1 =-(110-10) =10-0=10 =-1/10
=-100
2 AX XWnax™ X1 D
=110-10=100 =100-10=90
-Ay Y1 —YWqin u=10/(-30)
3 =-(40-10) =10-0=10 =-1/3
=-30
4 Ay YWmax ™ Y1
= 40-10=30 =50-10=40
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* U,

Thuat giai Liang-Biarsky

minimum value between u (forp, > 0) and 1
k Pk % Uy
-AX X1 = XW i u=10/(-100)
1 |=-(110-10) =10-0 = 10 =-1/10
=-100
AX XW ax= X1 u=90/100
> |=110-10=100 |=100-10=90 |=9/10
_Ay Y1 = YWnin u=10/(-30)
3 | =-(40-10) = 10-0 = 10 =-1/3
=-30
Ay YW o - Y1 u=40/30)
* |=40-10=30 =50-10=40 |=4/3
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Thuat giai Liang-Biarsky

* If u; > u, then reject line (completely outside clipping
window!)

* Clipped line will be:

X, = X; + Uy AX (u; = 0)
=10 + 0.(100) = 10
Y, =Y1t U Ay

=10 + 0.(30) = 10

X, = X; *+ Uy AX (u, = 9/10)
=10 + 0.9(100) = 100
Yo' =Y1t Uy Ay

= 10 + 0.9(30) = 37
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Bal tap

« Lam thém: thwc hién bang tay v&i cac tham so
cho vung nhin va cac doan khac nhau.

« Thwc hanh: cai dat hai thuat giai Cohen-
Sutherland va Liang-Biarsky.
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