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Improved Feature Detection and Matching Algorithm for
PCA-SIFT Image Based on Histogram Equalization

HE Chengwei, MAO Jian

(School of Mechanical and Automotive Engineering, Shanghai University of
Engineering and Science, Shanghai 201620, China)

Abstract ; The SIFT feature extraction algorithm has large computation ,the operation takes a long time ,and the real-time
performance is not strong. In order to enhance the contrast of gray images,increase the success rate of matching,improve
the way of descriptor generation, and reduce the dimension of feature detection by using principal component analysis
(PCA) ,the research group proposed a PCA-SIFT ( principal components analysis-SIFT) algorithm based on histogram
equalization. The simulation results show that the algorithm effectively reduces the operation time and to some extent

reduces the number of unnecessary feature points matching. The new algorithm can effectively reduce the computational

complexity.
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" Diagonal" pixel area division
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Figure 2 Improved SIFT projection matrix

pre-structuring flow

R IEARE] T m DRIERHAE S, IR A A
m A YA R YA 17 5 S R m A4 R Y ]
A (m o HERE) BHRE A vh T8 MO [ P Jy 26 0
cov A, P cov A B R R AR (15 21 FLRRAE 7] &,
PRI EERE 28 2 2, iy DA BE T 2 AR 0] it 47 A 4%
AR

Kl 3 Firs Ry S8 B B ek SRk i T RR I o Sk Ao T
UG AT B 7 B4, STFT $ AR A6 75 3300 bh 45
TIE A BURFAE 41 x 41 B8R X8, PR X Mk =X
O3] R AE— 51 X AR AR R K, A R b )
FALRFHERGAR ST, 25 1 722 4k, ] PCA L4545 W56t
T BB AR R — B X LR R 3 2 2, [
J& Bk 162 4k, A2 i PCA-SIFT #5587
3 IO

DRAIZE X5 AN [R] 1) DT e B (B R 2R 1 7 5285 . DR
(B — R GHE 25 B i, R Pl DT B X 4k, PERCAY
S I i B AR A AR U ] 1 DR LR 5 A R R T
I EG I 12 K T D e 5 {1 D0 oA R DA DG JE /) A, O



(B - w2l

akfE, & : ETEHHBEIIELEY PCA-SIFT BHSRRHEIEEN S LR SUHESS

.75 .

(CHAER IS AL Bl )
e yiaa

DURFAE 524 Hh 0
4141 R R X8
v
W 2o ) P
VBB HE B 5 15 B 4 S P AR IR
'

B,y 77 541
TSR A FFAE 7]
1S E)—AN1 72248 ) ) B AR T

'
A B S AT IR Y
A ) AR
'
W HISIFTH IR T3¢ 1624 4k fE
I 1) R AR AT KM
S 3] 5 R AE A5 19 3 77 1)

U
B UL AR BB 5
A3 ke &Rt

Figure 3 Complete process of improved algorithm
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Figure 4 Matching effect of improved algorithm and
original SIFT algorithm at threshold of 0. 34
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Table 1
algorithm matching results and original SIFT algorithm

Comparison of correct rate of improved

BEIXER/R J SIFT 553k

Uy
W VLEC RTh B LY. TEH

HE O WE R% W St %
0.15 0 - - 0 - -
0.20 0 - - 0 - -
0.23 1 1 100. 00 2 2 100. 00
0.24 2 2 100. 00 3 3 100. 00
0.25 6 6 100. 00 3 3 100. 00
0.26 7 7 100. 00 4 4 100. 00
0.27 8 8 100. 00 5 5 100. 00
0.28 9 9 100. 00 6 5 83.33
0.30 10 10 100.00 11 9 81.81
0.32 11 10 90.90 13 11 84.61
0.34 17 15 88.24 18 15 83.33
0.37 20 17 85.00 24 20 83.33
0.40 3l 26 83.87 38 33 83.01
0.42 37 32 86.48 46 39 84.78
0.45 49 41 82.67 63 52 82.53
0.48 64 52 81.25 81 64 79.01
0.50 72 58 80.55 91 70 76.92
0.52 83 65 78.31 99 74 74.74
0.54 99 78 77.77 108 80 74.08
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Figure 5 Accurate rate plot of improved algorithm and

original SIFT at different thresholds
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Table 2 Time-consuming of feature detection and
maltching duration of original SIFT algorithm and

improved algorithm

VTR EieliAzR7 J§U SIFT 57
B A AERIEEI /s PURCIHS /s RIERCTUFENT/s PRI/ s
0.15 4.509 0 5.672 9 11.8352 24.299 2
0.20 3.960 5 5.189 2 11.947 3 24.267 8
0.23 3.9590 5.280 8 11.925 4 24.363 2
0.25 4.116 4 5.2587 11.8415 24.205 5
0.27 4.163 5 4.917 3 12.168 7 24.326 4
0.28 4.170 7 4.682 8 11.922 3 24.308 6
0.30 3.929 3 5.204 7 11.886 9 24.670 7
0.32 3.912 3 5.119 8 11.867 3 25.434 2
0.34 4.066 1 5.480 4 11.909 0 24.312 9
0.37 3.943 1 5.176 3 11.956 6 24.306 7
0.40 4.0357 5.122 9 11.829 4 24.454°5
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