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Abstract : To solve the poor real-time performance problem of the visual odometry based on embedded system with limited
computing resources, an image matching method based on Harris and SIFT is proposed, namely the Harris-SIFT algorithm.
On the basis of the review of SIFT algorithm, the principle of Harris-SIFT algorithm is provided. First, Harris algorithm is
used to extract the corners of the image as candidate feature points, and scale invariant feature transform (SIFT) features are
extracted from those candidate feature points. At last, through an example, the algorithm is simulated by Matlab, then the
complexity and other performance of the algorithm are analyzed. The experimental results show that the proposed method
reduces the computational complexity and improves the speed of feature extraction. Harris-SIFT algorithm can be used in the

real-time vision odometer system, and will bring about a wide application of visual odometry in embedded navigation system.
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Fig. 3 Flow chart of the algorithm
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Fig.4 Images to be matched

T S, M AT S X Eb St B8 UE AR S v AR R AE AR U B ) R AR T R . 4 AR A Harris
KB B (SIFT B 3 . PCA-SIFT % % .SURF & 3 Pl & Harris-SIFT B X & 4 H 89 3 A B GR#k4T
FRAE AT BRI, SRR AE AR M B (R SR 1 frn . B3R 1 AT AT, i F Harris B3R5 20 8 RUE 25 8] fl %
I, R A Harris B 358 0 RRAE 5 275 B B 09 B3 18] 01 % SIFT 583 /9 32 47 B 7] 5 K s PCA-SIFT 58 35 19
FRAE IR BV e 5 SIFT B — ¢, B DAL B A R AE o A5 I BT 1 Bf ) PR 75 B0 A9 RRAE s 9 B E 5 SIFT B A
[ 1 #£ SURF B3k o, @ i B4 8 SIFT 83k i 3 4 1158, Wi T 8836 19 3158 & 5 Harris-SIFT 8 3%
RFAE A 0 B ] AE P SIFT S vA A B B AW 4> . X2 B Harris-SIFT 8 3 A % 27 2 08 BHE o $E4T RRAE
ORI, T N R B Harrds f s AP P ST, IR ETENBRESHBEERRBAD, TE T -8t
BEE

A1 FEAK AR E AR B )

Tab.1 A single feature point detection time
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Tab. 2 Numbers of feature points of five algorithms
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