Liang-Barsky Line Clipping
Algorithm
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Liang-Barsky Line Clipping

= Line clipping approach is given by the Liang and Barsky is faster then cohen-

sutherland line clipping.
= Which is based on analysis of the parametric equation of the line which are,

X =xq+ thx (x2, y2)
! (mein, Ywmax) (meax, ywmax)
y =y1 ttly
Where0 <t <1, Ax=x, —x7and Ay =y, — y;. Clippifig
if t=0 then x=x1,y=y1(starting point) Windbw
If t=1 then x=x2,y=y2(ending point)
(mein. Ywmin) (meax, ywmin)

= From point clipping we already know;

= To find weather given point is inside or outside the clipping window we use o yD)
following inequality:
Xwmin S Xwmax Ywmin = y = Ywmax

Xwmin < X1 + tAx < Xwmax: Ywmin < V1 + tAy < Ywmax
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Liang-Barsky Line Clipping

" Xwmin < X1 + tAx < Xwmax: Ywmin < Y1 + tAy < Ywmax
Can be written as:

tAX = Xymin —X1
tAX < Xyomax — X1,
tAY = Ywmin —Y1,
tAy < Ywmax —Y1,

left
right
bottom
top

Represent all equations in < form

" —tAX = X1 — Xymin

tAX < Xwmax — X1

-tAy <¥y1 — Ywmin

tAy = Ywmax —YV1
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(mein, ywmax) (meax, ywmax)
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Liang-Barsky Line Clipping

tAX < Xymax

- tAy <Y1 — Ywmin
tAy < Ywmax —V1
General form for equatlons IS. t*pk = Ak, where k=1,2,3,4(left, right, bottom & top edge)

p,= —Ax,
p,= Ax,
P3=

P4=

q1: X1 — Xwmin

q2: Xwmax — X1

=AY, 0= Y1 — Ywmin:

Ay,

Us= Ywmax — V1.

t=0y/p,
t = q2/p2 (Xwmin, Ywmax)
t=0s/ps
t=0q,/p,

(mein, ywmin)
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Liang-Barsky Line Clipping Algorithm

Parametric definition of line
X2, Y2
Xmin < X1 + t AX < Xmax AX=X2-X1 /

ymin <y1 +tAy < ymax Ay=y2-y1
0<t<l1

X1, y1

Initializations

 Set viewport points as Xmin, Xmax, Ymin and ymax

 Set the line with 2 points A(x1,y1) and B (x2,y2)

 Set line intersection parameters tentry (t1) = 0.0 and tieaving (t2) = 1.0

Calculations
« Find dx=x2—x1 and dy=y2-y1
« Update t1 or t2 depending upon dx or dy
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Liang-Barsky Line Clipping Algorithm

Step 1 :
Set line intersection parameters tentry (t1) = 0.0 and tleaving
(t2) =1.0 /
Step 2. /
Obtain pk and gk fork =1: 4 /
Edge & K value P q t
Left k=1 pl = -dx gl = x0 - xwmin t=qgl/pl
Right k=2 p2 = dx g2 = xwmax - x0 | t=0q2/p2
Bottom k=3 p3 = -dy g3 = y0 - ywmin t=g3/p3
Top k=4 p4 = dy g4= ywmax - y0 t = q4/p4
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Liang-Barsky Line Clipping Algorithm

Step 3:

If pk =0, the line is parallel to the corresponding clipping
boundary.

a) If pk =0 and gk<O0, the line is completely outside the
boundary.

b) If pk =0 and gk>=0, the line is inside the parallel
clipping boundary.

(@) (b)
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Liang-Barsky Line Clipping Algorithm

Step 4 :
Using pk and gk (k =1 :4), find if the line can be rejected or intersection
parameters (t1 and t2) must be adjusted.
« if pk <0, update t1 as max[0, gk/pk] where k =1:4
« if pk >0, update t2 as min[1, gk/pk] where k =1:4
After the update,
o [ft1>1t2, reject the line
« [ft1 >0, calculate new values of x1, y1

« [ft2 <1, calculate new values of x2, y2
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Liang-Barsky Line Clipping - Example

dx = P1x - Pox // Horizontal diff between Po and Pz

dx = X1 - X0 = 280-30 = 250

dy = Piy - Poy  // Vertical diff between Po and P1 280, 160
Pix1,y1)
dy = y1-yo=160-20 = 140 150 /
/
70 230

dx =250, dy =140
60

Initially /
tentry (tl) =0.0 Po(x0,y0)
30, 20

tleaving(t2) = 1.0
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dx =250 Liang-Barsky Line Clipping - Example

dy =140

Left edge check:

p=-dx =-250

g = X0 - Xmin = 30-70 = -40
t=q/p=0.16

o |If p< O // update tentry (t1)
If t>t1 settl=t

-250<0 TRUE

checkift>tl --> 0.16 >0.0 TRUE
tl=t

t1=0.16

t1=016 t2=1.0 Khushbu Maurya
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280, 160

70
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/
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Clipped

New
t1=0.16
t2=1.0
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dx =250 Liang-Barsky Line Clipping - Example

dy =140

Right edge check:

p=dx =250

q = Xmax — X0 = 230-30 = 200 t
=g/p=0.8

. If p<0 FALSE
o |If p > 0 // update tieaving (t2)
ft<t2 sett2=t

250 >0 TRUE
checkift<t2 ---> 0.8<1.0 TRUE

t2=t=0.8

tl1=016 t2=0.8
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280,160
Py
150 -
70 230
o’ . New
P /— Clipped 32(1136
30,20
280, 160
P1
150 /
70 230 Clipped
60
/ New
t1=0.16
Po t2=0.8
30, 20
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dx = 250
dy =140

Bottom edge check:
p=-dy =-140

g =Yo0 - Ymin = 20-60 = -40 t
= g/p = 0.2857

o |If p< O // update tentry (t1) If t

>tl set tl=t

-140< 0 TRUE
check ift>tl
0.2857 > 0.16 TRUE
tl=t---> t1=0.2857 1l =
0.2857 t2=0.8

Liang-Barsky Line Clipping - Example

280,160
Py
150
70 230 Clipped
60 New
. t1=0.16
. ¥ 280, 160 ©=08

30, 20

P1
150 /
70 230
60
New
, t1=0.29
Po Clipped 2=0.8
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dx = 250
dy = 140

Liang-Barsky Line Clipping - Example

Top edge check:

p=dy =140

g=Ymax —yo=150-20=130t

70

1

t1=0.29

= g/p = 0.928 31 c..,,pe;a 2
P1
. If p<0FALSE
« Ifp>0 /I update tisaving (t2) if t 150 /
<t2 sett2=t /
140 >0 TRUE 70 230
checkift<t2 ----- > 60
0.928 < 0.8 FALSE
/ No more
t1=0.2857 t2=0.8 o clippings
Khushbu Maurya 30, 20 13




Liang-Barsky Line Clipping - Example

t1=02857 t2=0.8dx=
250 dy = 140

If( tentry > 0.0 ) calculate new x0, y0 0.2857 >
0.0 TRUE

XOnew = X0 + tentry *dX

XOnew =30+ 0.2857 * 250

yOnew = 101.425 =y0 + tentry *dy
yOnew =20+ 0.2857 * 140 = 60.0
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Liang-Barsky Line Clipping - Example

t1=0.2857 t2=0.8
dx = 250 dy =140

If( tieaving < 1.0 ) calculate new x1, y1
0.8>0.0 TRUE

X1lnew = X0 + tleaving *dX
Xlnew =30+ 0.8*250 =230
Ylnew = YO + tleaving *dy
ylnew =20+0.8%*140=132

Draw clipped line with the points A(XOnew,
yOnew) and B(Xlnew, ylnew)

150 New k

U

280, 160
P1

New R

"

0

60

230

Po
30, 20
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Advantages of Liang-Barsky Line Clipping

1. More efficient.
2. Only requires one division to update t; and t,.
3. Window Intersections of line are calculated just once.
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