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UAV image matching method based on improved SIFT and multiple constraints

HE Minglei, WANG Zhongyuan, QI Mingxin, YANG Zhenyu, YUAN Fang

(School of Environment and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China)

Abstract : Aiming at the problems of instability of feature points and many mismatches in the process of
unmanned aerial vehicle(UAV) image matching with scale invariant feature transform (SIFT) algo-
rithm, a UAV image matching method based on improved SIFT and multiple constraints is proposed.
Firstly, after the image downsampling, SIFT algorithm and Scharr-ORB algorithm are employed to
detect and describe the feature points. Then, a rough matching of the feature points is established
through multi-constraint methods of nearest neighbor distance ratio(NNDR), bidirectional constraint
matching, and cosine similarity constraint matching. Finally, a multi-constraint method using least
median of squares(I.MedS) algorithm for fundamental matrix computation and random sample consen-
sus(RANSAC) algorithm for homography matrix computation is adopted for the fine matching of fea-
ture points to further improve the matching accuracy. Experimental results show that this method can
get more feature points and matching pairs while eliminating more mismatches, which makes the algo-
rithm have higher correct matching rate(CMR) and matching accuracy.
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%6 TREEHLAE RMSE 3t

EMhe AEs SIFT ORB AT
1 0.724 1. 176 0. 657
2 1.311 1.351 1.181
3 1. 366 1. 831 1. 165
4 1. 646 2.073 1. 306
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FTLAE 1 AR S ik 132 St () g STFT 559k 3
T2y 15% 3 i FA SO ik & 7E SIFT Hk
FISLAE I, 8 T Scharr-ORB % 3 5% 3K HUHE £
FRAE S LA N T 22 2 A UG L G 7 ok 5 I o
ZARVCHL, P 530 T 38 S (a1 A — o AR 1
T AR A T R SR TR f S W5 T AR Ak 2L
X} ia B A TRk

R7 AEAEXCTHERBETE Hifii:s
S G s SIFT ORB AT
1 1.38 1.08 1. 64
2 1.52 1.15 1.75
3 1.56 1.13 1.72
4 1.39 1.06 1.59
4 & i

i T4 SIFT Sk URFE £ AR UE PRI
VCTCAS B A SCHRE HE — B JE T etk SIFT fi£ 4
W TCNHLEARICHL 7 . SEIREs R R, AR 3
JriAE SIFT Bk 3Ltk . BE 96 76 FRAF 55 $2 B
B B ) Pl % o £ . R i 4t B o B 22 1 AR A1
S JF HAEDCHL By BoE o 2 29 &Rl & 1 0 vk
SIS B Z2 (PR D DT B2 85 T 59 19 DS i 1E
SFNUCECORS FE 68 08 4 47 HdE FH T TE AMLAR 1
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