5536 4% H6 M
2014 4 12 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 36 No.6
Dec. 2014

doi;10. 11887/j. cn. 201406005

http://journal. nudt. edu. cn

EERMERMAMAIRNELRLER X"

KR B2 , A

BRI, R, W

(BEHBEKRF MRAFE TRFE, Hd Ky 410073)

A E A SO HBRICRC RN, B T — Rl T R AR b A R A R A H 5 R LR PTG
B XTI E AR 22 LA IR AT EA T ok P T 90 4 DC I 5 1) EL 2K IR] A 2 Jm 3 DA AL B BR 2 DT e A1) 251X
A E U TR 2 RV, IR0 51 42 o) B2 29 RAR m SR R I ik — 2P DR BR R IT G . SE903RW], 7E06 I
NG VRN S NN e O IR S o N D A P R 1B R E L YR S e I Ry @ R

JE EART B R ECBSRAT B 5 o

KRR AN A s HEAVLIC; iR
SMBRARSED: A

hE 43S :TP394. 1;TH691. 9

NEHS 1001 —2486(2014)06 - 025 - 06

A line matching algorithm combining local description

with topological constraint

ZHANG Yueqiang, SU Ang, ZHU Zunshang, LIU Haibo, SHANG Yang
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; In view of the matching problem of low texture objects, a line matching algorithm based on local neighboring gradient information

and global structural information was proposed. The mean standard deviation line descriptor was redesigned to get the initial matching; the global

topological structure between lines was used to get rid of wrong matches; more matches were achieved by utilizing the iterative topological filter.

Moreover, global angle constrains were implemented to make the algorithm more efficient and to further remove wrong matches. Experiments show

that the proposed algorithm is highly robust under various image changes including heavy illumination change, image rotation, image blur, scale

change as well as viewpoint change and is much better than the other two popular methods in terms of matching accuracy and efficiency.
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Fig. 1 Line descriptor of MSLD
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Fig.4 Experimental result 1 of images transformation
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Fig.5 Experimental result 2 of images transformation
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Tab.1 Experimental results of images changes
Btk 1(1 4) Bt 2(18S)

KGN | HEBH SIS/ ERSE  ERTERE | HZE8H SPCEO R IER X IERRITER
(a) (27,43) 20/20 100% (33,33) 24/23 95.8%
(b) | (54,69) 38/37 97.4% (41,38) 27/25 92.6%
(¢) | (41,35) 29/29 100% (37,38) 28/26 92.3%
(d) | (25,42) 18/17 94.49% (40,32) 29/29 100%
(e) (53,61) 34/31 91.2% (35,38) 31/30 96.8%
(f) (70,55) 41/39 95.1% (39,38) 30/30 100%
(g) | (58,72) 44/39 88.6% (35,38) 26/25 96.2%
(h) (13,42) 9/9 100% (35,42) 38/35 92.1%
(i) (36,54) 32/32 100% (43 ,42) 27/24 88.9%
(i) (71,75) 50/49 98.0% (42,39) 32/31 96.9%
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Tab.2 Experimental matching results 1 of three methods
Wang J5 i E S @RFS Bay J5 %

FIxF | BLEH

M/MR T/ME MP M/MR T/ME MP M/MR T/ME MP
(a) (27,43) | 20/100% 1.64/12.20 12.20| 0/0% 0.33/0 0 8/100% 1.50/5.33 5.33
(b) | (54,69) [38/97.4% 2.75/13.82 13.46| 6/0% 1.46/4.11 0 8/50.0% 2.17/3.69 1.85
(e¢) | (41,35) |29/100% 1.80/16.11 16.11| 5/0% 0.69/7.25 0 16/68.8% 1.61/9.94 6.84
(d) | (25,42) |18/94.4% 1.48/12.16 11.48| 17/100% 0.88/19.32 19.32| 5/20.0% 1.39/3.60 0.72
(e) (53,61) |34/91.2% 2.56/13.28 12.11| 9/100% 1.58/5.70 5.7 6/50.0% 2.0073.0 1.50
(f) (70,55) |41/95.1% 3.56/11.52 10.96|42/81.0% 5.20/8.08 6.54 | 18/22.2% 2.91/6.19 1.37
(g) (58,72) |44/88.6% 5.91/7.45 6.60 |46/87.0% 3.66/12.57 10.94| 12/91.7% 3.23/3.72 3.41
(h) | (13,42) | 9/100% 1.04/8.65 8.65 | 5/80%  0.32/15.63 12.50 0/0% 1.05/0 0
(i) (36,54) | 32/100%  3.00/10.67 10.67|18/94.4% 1.19/15.13 14.28| 11/72.7% 1.91/5.76 4.19
(j) (71,75) |50/98.0% 4.59/10.89 10.67|47/97.9% 6.05/7.77 7.61 | 13/92.3% 3.42/3.80 3.51
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Tab.3 Experimental matching results 2 of three methods
Wang 75 % ARSI Bay J7i%

FIxs | HEH

M/MR T/ME Mmp M/MR T/ME MP M/MR T/ME Mmp
(a) | (33,33) |24/95.8% 1.29/18.60 17.82| 0/0% 0.53/0 0 9/33.3% 2.25/4.0 1.22
(b) | (41,38) [27/92.6% 1.40/19.29 17.86|9/88.9% 0.67/13.43 11.94| 12/58.3% 2.39/5.02 2.93
(e) | (37,38) [28/92.3% 1.19/23.53 21.72{12/91.7% 0.94/12.77 11.71| 14/57.1% 2.27/6.17 3.52
(d) | (40,32) |29/100% 1.81/16.02 16.02| 0/0% 0.48/0 0 10/60.0%  2.50/4.0 2.4
(e) | (35,38) |31/96.8% 1.44/21.53 20.84| 10/80% 0.56/17.86 14.29| 20/100%  2.27/8.81 8.8l
() (39,38) | 30/100%  1.40/21.43 21.43|22/100% 1.09/20.18 20.18| 15/66.7% 2.31/6.49 4.33
(g) | (35,38) [26/96.2% 1.39/18.71 18.0 |16/68.8% 1.14/14.04 9.66 | 7/28.6% 2.19/3.20 0.92
(h) | (35,42) [38/92.1% 1.24/30.65 28.23(28/92.1% 1.25/22.4 20.63| 7/14.3% 2.16/3.24 0.46
(i) | (43,42) (27/88.9% 1.41/19.15 17.02|18/83.3% 1.17/15.38 12.81| 2/0% 2.39/0.84 0
(j) | (42,39) |32/96.9% 1.39/23.02 22.31(13/23.1% 1.70/7.65 1.77 | 15/53.3% 2.31/6.49 3.46
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