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WIS AR WHENE, AW, £ . B Beamlet 5 Canny AZ5 G HE U 2L R AHELT]. o EEREDES4M ,2012,17(7) :775-782.

i B Beamlet 5 Canny tH45 S5 IRENE ZxE G & 451k

G, AER,

LB BE, A 330063 2. A BUILA KA TR, AR 330063

B E. (L5 Beamlet JUAGHY A AR U R ERHIE I AN (U7 75 T BB B9 R B , 1T L7 382 MU 2% PRI R R A IS
ANBEA MG It FL AR AR S, A1 R S e X L 22 1 B X 3k 4 [, 88 K e R ) Beamlet JE45 #9557k 15 Canny
T RSS G Wk MU Z IR IR AFAE . 8 e, X 1EMEGHEAT Beamlet 2 46t , 3 13 i3t Beamlet JEEEFYFVE , K HIHT
MR RE ST AN S B R S R, DLORUE TS — 7 e 24— ZR e U2 5 A% Jm X BB Canny BT A I 2%,
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Complex image line feature extraction based on improved
Beamlet transform and the Canny operator

Zeng Jiexian' , Zhou Lili? , Fu Xiamg1
1. School of Sofiware, Nanchang Hangkong University, Nanchang 330063, China;
2. School of Information Engineering, Nanchang Hangkong University, Nanchang 33006, China

Abstract: Traditional line feature detection methods based on structureless algorithms of the Beamlet transform not only
suffer from overlapping and ambiguities, they also can not detect the target information effectively. Moreover, they can not
describe the detail information when extracting the line features of a complex image. Therefore, we propose a new line fea-
ture extraction algorithm based on an improved Beamlet transform and the Canny operator. First, the Beamlet transform is
performed. There is at most one optimal Beamlet in a dyadic square after improving the Beamlet structureless algorithm and
using the new drawing rule and the new energy function. Second, the Canny operator for edge detection is used with a larger
Sigma in order to detect only obvious edges. Finally, line feature are detected by a combination of both. The algorithm is
evaluated under several aspects, such as the continuity of the line feature extraction, the false detection rate and the miss
detection rate. Moreover, this method is compared to existing methods. The experimental results show that our proposed
method not only overcomes their weakness such as fractureing, overlapping, sambiguities, false edges and so on, but also
effectively improves the accuracy and continuity when extracting line feature of complex image.

Key words: Beamlet transform; Canny operator; complex image; line feature extraction
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Fig. 5 Line feature extraction results of Lena
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Fig. 6 Line feature extraction results of Baboon
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Table 1 Comparison of computering time

/s
Ak
Donoho  SCHR[7] SCHR[8] SCHR[9] B&C
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Baboon  1.974 2.419 2.628 2.614 2. 540

M1 Al LU i, Donoho 5335 3530 i ] 5 i, AR 3L
VLRI SCHRL 7 ] 500k B 3155 ) 1E] I Donoho 5332,
B BA W
4.3 HiEMEEXLLS

N T BIEAS SO W PRI SR 20 i R IR i
PEARSE BRI AL R 3 A5 Canny 53¢
BRL7 =9 JAIAR SCHY B&C B3k 1 A 2R (B3R B
B 5(b) (d) (e) (F) (h) BiR) #EAT LIPS &
LR TR S O L AR O N T R
IR F 5 AT R M, N

M, =aL, +B(1 -N) +y(1 -F) (6)

A, a By APEBT AR B, s iz i
PRAS AN o R M R R, M, BT T 1, Rk
REBLS

PEREL St Lena EUSAEAPRHT RIS, 73 51 %)
Canny B35 3CHK[ 7 -9 JAIARSCHY B&C SETA R A
SHFIE AT VRN VE I R AL @ = 0.3, B =

© I B R BT AR ST A



782 PEE S EIE2ER www. ¢jig. cn

17 %

0.4,y = 0.3, 5 FINEMPERES RN 2 PR,
R2 EHERMEESER

Table 2 Parameters of algorithms’ performance

Bk L. 1-N 1-F M,
Canny &7 0.962 0. 987 0.876 0. 941
k[ 7] 0.979 1. 000 0. 988 0. 990
8] 0. 980 1. 000 0.992 0.992
CHEL9] 0. 964 0.993 0. 983 0.982
ARSC 0. 981 0. 994 0. 995 0.992
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