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Novel Algorithm for Line Clipping Based on Continuous
Zoning and Series Coding Technique

ZHU Ya-chen, TAN Jian-rong, LU Guo-dong, FENG Yi-xiong
(State Key Laboratory of CAD&CG, Zhejiang University, Hangzhou 310027)

Abstract Continuous zoning, a novel clipping thought, is put forward in this paper. The plane is divided into many
different areas in different way continuously, which can abandon the lines outside the window easily and quickly, and aveid
unnecessary computing the point of intersection. After secondary zoning, we implemented the series coding technique to
save time and to establish connection between both codes. Then the point symmetry technique which is applied to multiple
zoning is carried out in cubic zoning. The slope of the area boundary in cubic zoning is 0°, +45° or infinity, which is
suitable for the procedure realization. Comparing to secondary coding technique, point symmetry technique can avoid

redundant operation of computing the point of intersection. The procedure realization clearly expresses that the algorithm in

this paper can improve the line clipping efficiency.
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Fig.1 Once zoning( Coding clipping algorithm)
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Fig.2 Secondary zoning( Secondary coding)
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#define LEFT_BOTTOM 1
N Q 18 24/ / #define RIGHT_TOP 2
y #define RIGHT_BOTTOM 4
N bl/ s Y #define LEFT_TOP 8
N\ N s /o /\/\ s | 1 y / #define LEFT 16
i IGHT 32
2 \ /2 0\ \ /25 #define  RIG
#define BOTTOM 64
6 9 ¢
/ N/ #define TOP 128
17 1 0 3 19
AN B AN
S 10 code =0;
1
n S AN 26 if(x< =XL) code = code | LEFT;
/ N/ N else if(x > = XR) code = code | RIGHT;
16 12 1 15 5
/ N N if(y < = YB) code = code | BOTTOM
s /s \ N
/ else if(y > =¥T) code = code | TOP;
/ N if(x+y~YB< =XL) code = code | LEFT_BOTTOM ;
72 » 2 else if(x +y = ¥T'> = XR) code = code | RIGHT_TOP;
B3 BEAH if(y—x+XR< =YB)  code = code | RIGHT_BOTTOM ;
Fig.3 Series coding else if(y ~x + XL > = YT) code = code | LEFT_TOP;
reture code;
%1 IRHRERR
Tab.1 Information of cubic zoning
R 1K 2K B
2(X L B EFEK
B BB A - &AEHE 2(MB B SFTTERHE)
0 0000 0000 00000000 —
1 0001 0000 00010000 code(B) =64132116168136134 1181100150138 1102154 (2,3,4,8,9,10,11,14,15,19,25 26)
2 1000 0000 10000000 code(B) =12813211611291341181171501145119 1511147 (1,3,4,5,10,11,12,15,16,20,27,28)
30010 0000 00100000 code(B) =1281641161129113617211712001145113711531201  (1,2,4,5,6,7,12,13,16,17,21,22)
4 0100 0000 01000000 code(B) =12816413211361721681361200110017612041108 (1,2,3,6,7,8,9,13,14,18,23,24)
5 0001 0001 00010001 code(B) =6413216813613411001381102 (2,3,8,9,10,14,19,25)
6 0001 1000 00011000 code(B) =32116136134118150138154 (3,4,9,10,11,15,19,26)
7 1000 1000 10001000 code(B) =32116134118117150119151 (3,4,10,11,12,15,20,27)
8 1000 0010 10000010 code(B) =1281161129118 1171145119 1147 (1,4,5,11,12,16,20,28)
9 0010 0010 00100010 code(B) =12811611291136117114511371153 (1,4,5,6,12,16,17,21)
10 0010 0100 00100100 code(B) =128164 11291136 1721200137 1201 (1,2,5,6,7,13,17,22)
11 0100 0100 01000100 code(B) =12816411361721681200176 1204 (1,2,6,7,8,13,18,23)
12 0100 0001 01000001 code(B) =6413217216813611001761108 (2,3,7,8,9,14,18,24)
13 1001 1000 10011000 code(B) =32116134118150 (3,4,10,11,15)
14 1010 0010 10100010 code(B) =1281161129117 1145 (1,4,5,12,16)
15 0110 0100 01100100 code(B) =128164 11361721200 (1,2,6,7,13)
16 0101 0001 01010001 code(B) =641321681361100 (2,3,8,9,14)
17 0001 1001 00011001 code(B) =32136134138 (3,9,10,19)
18 1000 1010 10001010 code(B) =16118117119 (4,11,12,20)
19 0010 0110 00100110 code(B) =128112911361137 (1,5,6,17)
20 0100 0101 01000101 code(B) =64172168176 (2,7,8,18)
21 0101 1001 01011001 code(B) =32136 (3,9)
22 1001 1001 10011001 code(B) =32134 (3,10)
23 1001 1010 10011010 code(B) =16118 (4,11)
24 1010 1010 10101010  code(B) =16117 (4,12)
25 1010 0110 10100110 code( B) =1281129 (1,5)
26 0110 0110 01100110 code(B) =1281136 (1,6)
27 0110 0101 01100101 code(B) =64172 (2,7)
28 0101 0101 01010101 code(B) =64168 (2,8)

R code(B) =34132 REFEBFFIXR code(B) = =34|| code(B) = =32 KM,
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Fig.4 Analysis of areas left after being abandoned
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Fig.5 Cubic zoning( Point symmetry technique)
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Fig. 7 Flow chart of novel algorithm for line clipping
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Tab.2 Comparision one of clipping time
Bafy:s
. AWAR
a b ¢ d e f g h

2 REE 1.071 2,534 1.122 3.435 2.874 4.156 2.033 2.854
FHE 1.291 2.704 1.272 2.984 2.283 3.475 1.322 1.593
QWRMIE-HEE ~-0.220 -0.170 -0. 150 0. 451 0. 591 0. 681 0.711 1.261
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.
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RBWRE XY A FRE B H AR E 8D,

(4) 52 RGEAL, HAEERWLE f
HHBRTRITEE d.e HFER, XRERT HE
A2 FTRIMEM.
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T44.2% -
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Tab.3 Comparision two of clipping time Bff.s
RIWH(F) ‘
%3
20 50 100 150 200 250 v 300
2 KHH 0.851 2.133 4.256 6.379 8.502 10.625 12.789
FE® 0.741 1.853 3.686 5.528 7.370 9.203 11.036
2 Kme-HE % 0.110 0.280 0.570 0.851 1.132 1.422 1.753




ATES ETEESRXSBREBHEERWHEL 739

EME,2 RGBT BRI KA, K
FHARKFEBEREE ERMT. AXAH -4
AEHE UESES XA EHAESIRBENTER
BLOEEEH TN BREGEA R b X
RETHORAMBEEAR, BRT I EFEH—
BR,ASEAR"HEBERWEE B TREFHK
Ro BHETERBHEBERR S FR, SHAT
B—WmBIT M T, FERREFITEL 2 KRB
EEEFNEIINRE, R, 032 A LR
REHHEEL, AB RN B # R, Ak
REBEFHT AMNEZBERWERAT TR#E. L
BRI FRELRERBRBNRINEE,

AEEWATY RENA - RETEAREHTT
2 AT DURSE 359 X & 5 7, 48 R o B8 o5 42 o 78
F RAURBREENRGBER, FXRHEE
S X B BB S RFRECR AT LA 2 B
RATHRMKELRY, MEBERKE O E ORI %,

$ % 3Lk ( References)

1 Sproull R F, Sutherland I E. A Clipping Divide[ M]. Washington,
DC, USA ;Thompson Books, 1998 765 ~775.

2 Liang Y D, Barsky B A. A new concept and method for the line
clipping[ J]. ACM Transactions on Grsphics, 1984, 3(1): 1 ~22.

3

Lu Guo-dong, Wu Xuan-hui, Peng Qun-sheng. An efficient line
clipping algorithm based on adaptive line rejection[J]. Computers
and Graphics, 2002, 26 (3) . 409 ~415. [BEE#, R EE, £ #
4. An efficient line clipping algorithm based on adaptive line
rejection[ J]. Computers and Graphics, 2002, 26(3) :409 ~415. ]
Wang Jun, Liang You-dong, Peng Qun-sheng. A 2-D line clipping
algorithm with the least arithmetic operations[ J]. Chinese Journal
Computer, 1991, 7(7): 495 ~504. [ ¥18 , B Ktk B R4E. BH
BOERGHEBM _SKXRWHER[I]. HENER, 1991,
7(7): 495 ~504. ]

Wang Hao-hong, Wu Rui-xun, Cai Shi-jie. A new efficient line
clipping algorithm based on geometric transformation[J]. Journal of
Software, 1998, 9(10) : 728 ~733. [ YE¥BA , RYI R B A, —
METLAZENRBEOERNFHERI]. KH%4MR,1998,
9(10): 728 ~733. ]

Lu Guo-dong, Zhang Shu-you. Engineering computer graphics[M].
Beijing: Science Press, 2004 :141. [ Bii E#k, kM A. TRt EH
BB IM]. et A2 MR, 2004:141. ]

He Dong-qi, Lu Guo-dong, Tan Jian-rong. A high efficient polygon
clipping algorithm against rectangular window based on encoding and
classification technique [ J]. Computer Engineering & Application,
2003, 39(21) ; 56 ~58,89. [ {APRHL, B EH, HRR. £THD
H5ARERNEBRZALRWHFEKR(I]. HENTRENA,
2003, 39(21) ; 56 ~58,89. ]

Shang Ming-qing, Lu Guo-dong, Tan Jian-rong. A new line clipping
algorithm based on window and line geometry transformation{J].
Computer Engineering & Application, 2003, 39(20) ; 71 ~73,121.
[FI B E, HEE. ETHOSKRBRNE/LNERHKE
RYFEE[J]. HEWNIRBE5NA, 2003, 39(20):
71 ~73,121. ]



