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Abstract This paper proposes a Smple and eficient algorithm to detect line edge of objectsin a binary
image. Based on the criteria and characterigtic of digita line suggested by Freeman, we derived that digital
lineis composed of sets of line segment cell. Derived from this property of line cel, in the agorithm
proposed, line cells are used for connection to form line segment. It makes the agorithm very eficient and
precise. Thisagorithm can d< be used to detect corner of objectsin binary images.

Key words line detection; edge tracking; chain code

Hough (21

Hough Yuan

Hough

:2003- 07-22; :2003-11- 12


https://core.ac.uk/display/323929966?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

50 2005
, , b,c d) , a d 5
o(n), n , b ¢ 9 10
2.
45°, Freeman
3!
1] 2 (112
. Freeman 3, 2 b ¢
(41 Freeman ) (1)
;(2)
1(mod 8) ; (3)
Freeman ,Chan |
[5]
H H 2
o(n),n 2
Yuan , a 1.
) ) Is ( )|
Yuan . , Freeman , Is
Freeman , , 0
, ( ) 1. ,
Freeman ) Is ( )| , Is
, ( )|
Freeman , 2
2 ’
Line-Sub-Cell Line-Cell L i ne- Segment
1 8 Freeman
( 1 ) .
g - | Sml P,i= 0.
' P Line-Sub-Cell
. Sep2. i=i+1, [6]
’ ( ) P,
; , 1 P;
' ' Line- Sub- Cell. P Line- Sub-
2 L Ccdl Sep2; L i ne-Sub- Cell
4 (a, 18 Sep3.



1 Freeman 51
Sep3. Line- Cdll Line- , ,
Sub-Cell Line-Cdl Line-Cdl; .
, 2 Line-Sub-Cdl
Line-Cel . Line-Sub-Cell Line-Cdl , ,
Line- Sub- Cdl P Line- Sub- Cdl
Sep2;  ,Line-Cdl Step4. ' (
Stepd. L ine- Segment X
Line-Cdl Line- Segment Line- !
Segment; Line- Cel !
L ine-Segment . L ine- Segment
, L ine- Segment . Line- !
Cdl Line- Segment Line- Cdl Line-
Segment , Line- Sub- Cdll P ,
Line-Cell Line- Sub- Cell , e
Sep2. ,
Line- Cell Line-
Segment ,
Line- Cell ’
(Xies, Yics) , (XLce, Yice) , ,
Line-Cell M ; L i ne- Segment ,
(Xiss, Yiss) , ,
( XLse, Yise) , Line-Segment
N,
B¢ = arctan_YL_QE'_YLliS’ ,
Xice - Xiss
BLszarctan—Y"s‘d"ss. o(n),n
Xise - Xiss
a Step2 ,Sep3
|9Lc-9Ls|SM+N (1) , ,
Line-Cell L i ne-Segment ; Sep4,
a .
0(/( M+ N)
B.c B.s
: 3
ol (1) , a 1, Data Matrix
. a , Line- “ "
Segment Line-Cell , 3a CMOS 400
coa o x 388 Data Matrix ,
o , Line- Segment Line- 5%
Cell , , 3b
, a ( 3 ),
T/ 4 <0 <. , Data
Matrix “ K ( 3d



2005

52

4a

Data Matrix

8x8

Data Matrix

3a

0O 00 O0OO0OODO
3 33 0000
0O 00 4000
0O 00 4000
0O 00 4000
1

0
0
2
2

[5]

2
0
1
0
0
0

0
11 0 0 0 6 0 0 O

050000

,MC9328M X1

0 005000
0 000500
0O 00 O0OS5DO
0O 00 O0OS5DO
0O 00 O0OG6 0O

CPU , CPU

ARM9

0 12 0

12

0 0

0 0 O
0 0 11

0 9007 00

0

10 10 10 0 8 8 7 0 O

0 0

0O 00 O0OODO

0
ba =1

0O 00O0OOOOOO
0 03 33 O00O00O0
0 20004000
0 20004000
0 2 000400O00O0
0O 01 0400O00O0

0

0
0
0
0
0
0
0
0

1
0 10 0 000 0O0OOOM4O

0
0

b =i P

o AR T S R

0
0
0
0

1 0004000

1 00 0O0OM4OCO00
0O 00O0OOOOZM4O0

0O 0 10 0 0 0O OOS5 00O

LR TEE o 41

i‘_?'
Bl

dF

3
-

S

[8

0 90005000

0
0O 0 11 0 07 00 6 0O

0

2.5)

Data Matrix

8 8 8 07 76 00
0O 00O0OOOOOO

0
0

0
0

ca=25

2230 13815000

[8]

Hough

5320

70

[5]

4c

4b

1660

40

:Redhat Linux 9.0,CPU:P 800,RAM :128MB

:eLinux BSFO. 3. 4 ,CPU :MC9328M X1 ,RAM :64MB

* -



1 : Freeman 53

, 12 , 4b i o [4] Freeman H. Boundary encoding and processing [A]. In:
Ficture Processng and Psychopictorics [C]. New York:
Academic, 1970. 241 266

[5] Chan T S, Yip R K K. Line detection agorithm [A]. In:

a=25 ! 10 ' 4c ! Proceedings of the 13th Internationd Conference on Pattern

4 . a Recognition, Vienna, 1996. 126 130
[6] Shi Ce. A discusson of afast dgorithm for boundary tracing
[J]. Min-Micro Sysems, 2000, 21 (6): 641 645 (in
Chinese)
' ) ( : [31.
, 2000, 21(6) : 641 645)

4 [7] Venkateswar V, Chdlgppa R. Extraction of straight lines in
aerid images [J]. |EEE Transactions on Patten Andyss and
Machine Inteligence, 1992, 14(11) : 1111 1114

[8] Kadvianen H, Hirvonen P, Oja E. Houghtool —A oftware

Freeman ,

package for use of Hough tranform [J]. Pattern Recognition
! ' \ Letters, 1996, 17(8) : 889 897

,1975 , ,

,1934 , ,

[1] Hough P V C. Methods and means for recognizing complex
patterns[ P]. USA, United Sates Patent , 3069654 , 1962

[2] Kassm A A, Tan T, Tan K H. A comparative study of eficient
generdized Hough tranform techniques [J]. Image and Vison
Computing, 1999, 17(10) : 737 748

[3] Yuan Jianxing, Suen Ching Y. An optimd dgorithm for
detecting straight linesin chain codes [A]. In: Proceedings of
the 11th IAPR Internationad Conference on Pattern Recognition,
Hague, 1992. 692 695

ASIC EDA




