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Image matching algorithm combining FAST-SURF and improved

k-d tree nearest neighbor search

CHEN Jianhong., HAN Xiaozhen
(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology,Xi’an 710048, China)
Abstract: An algorithm combining FAST-SURF and improved k-d tree nearest neighbor search is
proposed to solve the matching problem of translation and rotation changes between two images.
Feature points are first extracted using FAST (Features from Accelerated Segment Test) corner
detector, and then SURF (Speeded Up Robust Feature) descriptors are generated based on the
feature points around the neighborhood information. And an improved k-d tree nearest neighbor
search algorithm BBF (Best Bin First) is adopted to find out the feature highlights of two nearest
neighbor points. The preliminary match point is obtained by bidirectional matching, and finally
RANSAC (Random Sample Consensus) algorithm is adopted to eliminate false matching points,
with findHomography function used to find transformation matrix to calculate the relative amount
of translation and rotation of the two images. Experimental results are superior to traditional
SURF image matching algorithm with the maximum error of the algorithmic translation parame-
ter being 0. 022 pixels, and the maximum error of rotation parameters is 0. 045 degree, thus a-
chieving a fast and accurate precision of the image registration.
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Fig. 1 Algorithm flowchart
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Fig. 3 Response of Haar wavelet
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Fig.4 Representation of a descriptor
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Fig. 6 Results of feature point detection

F 1 RFAE ARSI ] LA

Tab.1 Comparison of feature point detection time

FEAIE$R T FEAIE R R Bk ]/ ms
SURF 666 192
FAST 1390 10

2) K 5 R B EHRAE 275 R 2 3] H
PEAT A% R % A2 AL 45 B 15 1 i 45 L SR )5 R A
SCHR AL AT R AE SV IC L AN 8T 7 A 8 BT
THA AP A2 A M 5% 1 L O 5 B (A Al b A, 25 2R A
x 2 PR,

(b) RANSACH 1% J& i) UL Bt 45 53
[ 5 2E 1 QUN RS

Fig. 7 Translational transformation matching results
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