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Function: Search

Input: query point Q, K search indexes{I, I, =+, Ix}

Output: KNN features for Q

Search time=0

Form =1 to K

Find the right set S, where Q should be placed according to the L key values in I,,.
Execute exhaustive search in the set S,, and record the calculated times.
If Search time=>300
Break;
End if
Ends For
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TR SR HAT AR 04 R PR AURRAE L AR SCHR Y Y S 0 TR [ B R AR ARG R TR A5 R . L E SRR R
AN i S AR FOR B M R AR L AR, O DR IE SRk Y 2 S P AR SO DR TIE 2% A 530 3 — 5 W RS JE 19 iy 2



108 ERFEAZZRCAEARFHR  hup://www. cqnuj. cn %31 %

T (R I H A Bk i 48 ARG B R R A ) S8 b Bk 8 B 4 43 5 - Intel (R) Core (TMD 2 Duo CPU E6550@
2.33 GHz,2.0 GB NAf. SE5FH 4 : Matlab 2010b,
3.2 KNN(K=2)#%

F 4 3 F SIET H#AF (0 IS DT e 53 B A 1) dre 3l 48 DA K UG 218 18 R AiE o 9y LA S 56 v 6 FH 45 AN B3k 10 2 340
AR PEREHEAT IO UE . R FH A An o B R AR A SCHRC 14 e A 11 0%k (HE a4 102 IRIE, &4 25 4 000 000 SURT
FRAE) 78 K /INAS [R] RN AR B AN [R] 19 25 10 T CIE % F- B8 L 4 il ' IR S5 1 TR A R S 560 55030, S 56 vp RS 2 0 8
AR SRR S B EE 1R P Image_num FoR BURIE b EAZE8CH L BIE E TR 51 B RAE 4K
JIN IR B KN B RAFAE 5 BB /N AR 2 KNy W Index Size Aver Size Max_Size Min_Size TN,
2NN R WS 50 45 5 2 03 2, A0 Fb b 58 3% o A SO s 1) B30 6 R ) G /N 1y PRI KR AIE 4 2804 AR 3 11 48 220K B
(6) FIZLA (ms)

X1 BEEREFTIHERR
My ke WA ORI METEAGR WA FES A ZidAk &k A W

Image_num 10 8 7 10 10 9 10 10 10 10 7

Index_Size 9 210 9 846 3 554 4 642 4 432 2731 4 699 1345 3563 1123 12386
Aver_Size 6005 12459 2 389 3 645 3 642 3329 2 388 1511 28521 1343 93 335
Max_Size 7451 14 741 3 456 5 760 5 854 4 567 3535 2346 3452 1453 15334
Min_Size 3278 10501 1 404 2125 3124 3431 1565 911 1634 1343 3975

R2 MEEFW NN HEEREMEENZRLR
My REHY RE Ryl EIEAKR R FERS5asib s EidA ki WH W

Acel  50.52 45.14 66.28  58.53 47.00 56.78 75.53 69.76 72.39 46.20 37.17

LSH Ace2  26.92 16.33 34.67  38.50 28. 34 38.25 60. 14 36.62 56.66 10.26 18.76
Time 1031 2181 274 753 677 492 786 93 522 41 2084

Accl 48.15 45.66 62.56  54.06 49. 52 56. 67 63.07 81.66 68.04 78.57 43.89

BBF Acc2  21.99 17.47 31.72  27.97 24. 44 32.24 38. 40 54.99 44.64 52.58 18.78
Time 795 2631 318 487 531 464 321 149 276 123 2 367

Accl 59.17 58.62 68.25  55.54 55.12 56. 26 61.10 75.26 59.92 73.58 52.90

iDistance Acc2  33.90 31.57 40.71 30.52 32.59 33. 24 38.55 46.65 36.78 46.05 28.88
Time 1432 4012 390 562 1 664 466 309 128 224 99 3687

Accl  62.53 60.14 79.58  64.89 66. 78 67.11 71. 65 88.97 72.31 70.11 50.0

Our algorithm Acc2 33.09 27.02 56.21  41.34 38. 24 43.16 46. 64 77.31 47.55 32.32 25.51
Time 712 1725 315 553 578 447 340 173 300 66 1494
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A Spatial Constraint Image Matching Algorithm Based on SURF and Extended Hash

WU Mingxin
(Higher Education Research Institute, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Image matching is an important research in computer vision, which also is a fundamental task for image stitching, image
retrieval and other computer vision application areas. The main work of this paper is to find image matching technology with speedi-
ness and high efficiency. The paper presents a spatial constraint image matching algorithm based on SURF and extended hash. The
local invariant feature SURF descriptors are extracted from images, which greatly improves speed of feature detection. Then a high
dimensional search algorithm is improved inspired by local sensitive hash algorithm (LSH) ., which enhances the local sensitivities of
local sensitive hash by changing the projection space. At last, the mismatching points are wiped out by the RANSAC algorithm in
order to enhance the robustness of the algorithm. The experiment results express that the algorithm obtains higher search accuracy
and efficiency comparing to those classical high dimensional search methods such as BBF, LSH, iDistance and so on, and obviously
improves the performance of image matching.

Key words: image matching; SURF algorithm; LLSH; feature search; projection space
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