Computer Science and Application HEP R % 5MH, 2019, 9(11), 2084-2097 Hans X
Published Online November 2019 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2019.911234

Application Research of Feature Extraction
Method of Power Equipment Nameplate

Yanzhi Wu?, Zhi Li2, Yong Wang3*, Zhilang Huang3, Zhiyao Zheng?

1Hangzhou Xuejun High School of Zhejiang Province, Hangzhou Zhejiang
2Zhejiang Huadian Equipment Detection Institute Co. Ltd., Hangzhou Zhejiang
>China University of Geosciences (Wuhan), Wuhan Hubei

Email: *Yongwang@cug.edu.cn

Received: Nov. 1%, 2019; accepted: Nov. 14", 2019; published: Nov. 21%, 2019

Abstract

In the feature extraction problem of power equipment nameplate image, because of its similar
underlying features, traditional feature extraction methods often fail to obtain better feature re-
presentation. On the other hand, with the development of invariant feature extraction methods in
recent years, the feature algorithm based on multi-scale space represented by SIFT algorithm has
a good performance in feature representation. In this paper, the SIFT method and its improved
SURF and ORB algorithms are applied to the extraction of power equipment nameplate features.
The experimental results show that SURF is the most suitable feature extraction algorithm for
power equipment nameplate images.
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ML W SRR G A E N — P sk O EMG, g BEAEg a5 B AR B —, i1 B & 4% M BUG R S i R
2 BDEHR SR, L EUR BRSO A — AN B AR 1]

FER T WA I RE SR BT ¥ 32 B2 A0 BRI AE () R IFBIEFT, 23 AT XS R AR SR BT 72
AT A s BRI BRI T VE IRl o (R 3 R RS AE 4 H 7 32508 BT A B e o T 1tk T o U, 2 RFEAIDG
FRARAL S, TovA e IR I BURRHIEAS 2, B AN IE & ) 25 50 I R R B L

K Lowe $eH! T 52 810 N ARG E AL #2 (Scale-Invariant Feature Transform, SIFT)&yE[1], %1%
TGRFAE R IR I FC T AR IR % 7] ] SRR E Rk B [2], M ELFAR R A2 T N A RESE IO 7%, SIFT RRIERE
RS EA R AR e . REASA BUR B3R BURS R FRRAE A, [R] I 6T BEHG R 38 DX SR AR A BA A A 82
GFHIUCECRE /1[3] [4]. DRIML, XTHAERSHEHMEBRT S, SEANRERDUNEME, SIFT FHiEHR I
e I IRHE SR B 5 o 78 SIFT Sk sEah e b, Xt —B et r=4: 7 SURF 5L ORB #3%[5] [6].

ASCEARGHT T UL b =PRI AR, R TN AS [R) AR A A B S 15 R AR B B X = b e
ATRAESR I L S VERE S5 . SRERZE AR W], X T i ) & S BRI 5, SURF Sl did & RHE SR I
RV
2. REFNEFHETHREE

David G. Lowe BURLIL ZF MBI ST, 1E 2004 452 H 5T R AR HFAE AL H(Scale Invariant Feature
Transform, SIFT)53%, ZA R SRIDURFE KRR 50 DU IR (B RBE 5 () BRI B A 55 . A 5 AL %
BEOOALE . TPEOCEE ST THERHE SR T . SIFT SA/E SRR b, BBt o w2 e &
s 2 REEZSE], RIS & 78 T3 REE . 68, T S A BUR I RHIE i, A3 SR IR AE
REA BRI EEM1].
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Figure 1. Gaussian scale-space
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D(x,y,0)=[G(x,7,k0)~G(x,7,0)]*1(x)
= L(x,y,kO')—L(x,y,O')
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2.2. BHENMBHER

R TR S 6] A BRE R AL B RRIE 5, SIFT $38) H 1% 4 {7 (Sub-pixel Interpolation)’F
BA R B IR HATIN S, 13 BRI AU B A7 B AT REE A B (9],

£ DoG JRUBEZS B B, EIG R Hi R AR OK B FE BT AR 55320 5 th R 3 it 23R 280K HL R a0 % 3 it 3R 80/ (1Y)
50t A TIHBR BRI G R, NI — A e R L AL E, SIFT SFEFHRZEIEK DoG B ¥ KA
14 3 b 20 EURTA RS2 [10] 0 RRAE 5500 32 il 28 R AR 48 FL P72 EMBUR B B 1Y) Hessian FEFF 115045 21,
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Figure 2. Extreme point detection in Gaussian dif-

ferential scale-space
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Figure 3. Sketch map of selecting direction of feature points
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Figure 4. Rotation of coordinate system to main direction of feature point
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Figure 5. Expression process of SIFT descriptor
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3.1. SURF 3k

Herbert Bay Z{#Z1E 2006 =4 H i & #2453 1E (Speeded-Up Robust Features, SURF)5yk, %5k eIt
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Figure 6. Computation of S area in the image
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SURF SEA I 1 A7) B & s g s 15 3 BUER tP AR S X R A . LR 6 Jefil, FIHIA 7 IR
23 AT AP AS 3 X35 S IR B 1, Hoot R R s .
I,S=A4+D-B-C

3.1.2. FH&EBEE
SURF SykAemb i RS A fE g, KA T A ED 8 ok B X Gaussian JEU 28, K 7 F1E 8 XtHb T
1E 4P L, PR R B AN

(a) X [ (®)Y J51A (c) XY J5

Figure 7. Second order Gaussian filter L(.X,o)
B 7. K milnEsd L(X, o)

(a) X J7 1) (b) Y7 () XY J7 I

Figure 8. Second order grid filter
Bl 8. iUtk

AR, TESEIL FAHECT SIFT SR R Sl vk 2%, J7 b DB ik 25 SO R FR ] 1, AR B AR,
RS T SURF SHE A 2% 12] [13].

3.1.3. Haar /N5

Haar /N2 —Fhgb a7 5, HREWS ARSI /K P A3 B 7 M) I BR AR AL IR 83 4% . SURF R K 9(a)i
Haar JEJ #8851 B BB ALK 7 I BIB6 RS, (b) U2 BT 1R U BR AL .

SURF 5ERIFH Haar /N U SRFAE 55 A0 38000 Haar M 5 45 SR R FRRAE 77 1), 53 AMETH SRR IER IR T
A2, SURF BVEGUHFE s 8 Bl 1Y So x So X3 1) Haar /N RE 152 —1 64 4ERRHIE M & .
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Figure 9. Haar wavelet with different direction
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Figure 10. Detecting feature points
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Figure 11. Selecting point pairs based on BRIEF
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Figure 12. Nameplate of electrical equipment
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Figrue 13. Change processing on nameplate of electrical equipment; (a) Original; (b) Zoom; (c¢) Slur; (d) Affine; (e) Cut; (f)
Adding noise; (g) Rotate
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Figure 14. Extracting feature points based on SIFT
B 14. SIFT 5% S BURFAE 57

Figure 15. Extracting feature points based on SURF
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Figure 16. Extracting feature points based on ORB
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Figure 17. Efficiency of extracting features with different algorithms; (a) Number of extracted features; (b) Time of extract-
ing; (c) Number of extracted features in unit time
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Figure 18. Features matching experiments based on SIFT, SURF, and ORB; (a) Number of matched pairs of points; (b) Ac-
curacy; (c) Recall rate
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