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Abstract

In order to effectively improve the accuracy of traffic sign classification, a traffic sign classification
method based on feature fusion and PSO optimized support vector machine classifier parameters
is proposed. First extract the local HOG feature information of the logo image shape and the global
Gist feature information describing the rough outline of the image, and merge these two features
in a parallel manner; then optimize the SVM classifier parameters through the PSO algorithm to
improve the SVM classifier classification performance; finally the SVM classifier performs traffic
sign training and classification. The experimental results show that the accuracy of the parallel
feature fusion and PSO-optimized SVM parameter classification method is 9.048% and 0.952%
higher than the traffic sign classification method of the single PHOG and Gist features, respectively,
and 8.095% higher than the serial feature fusion method.
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AR A AR H B R A RRTE B A B A B G R R [1] [2], T EANEAR S EEAR B A 1)
AE . B S BB AR N, i bR & BT AR B E AN 2 0. BET, MR
AR ES IR OEIG LR, EERA W EA LUF JUR % BOARIUCELE, BRI M4 52
J5iK[3] [4] [5], 4FHEFREHURIMLAS 2 ST 454 1043 2805 1L 655 . BRAR LHC Y 3 2 1 B AR VT AL 54X A0 A
FEHAT 2, R, (HZEETR BN ARGRZ, HEER, HARECRIE S 2R
SCHR[A1R I T RB MBS 2 K057, R R HER K. 18300, Ja s B S5 A A 264 T
MEME, B, EREREMNSGHEAR, FREMKEE BB, BGRB8 A%
K, WABRIRIUESERE . 5T BURAFE LS & 2 FE A8 I MLER 25 STV AE SERT R 3 52 [ 7] H BOR — P s o vl 4
f771%. SCHR[6]R A Gabor FFEFREUFI SVM A8 AR E R 7%, R BIHER 28 0r, (2R3 [l 3 7+
K . HOG FISCRE A B4 F 5% [8] [O]REAE— & FEJE L a] LA & 70 R PE R, (R RRAR I i
JEEESINE R . YA SCHR 3 T R AE R A [10] 5 PSO 4k 32 1A B ML (support vector machine,
SVM) 7 KRS HUN A 7 £ H 71

2. ZBIRESERE

SRR (R AE SRR SL 2 2 F PHOG A1 Gist [ IFATHFAE R &7 o P HEAFHEAT M5 JEAT PSO
EERAL R SVM 32K,
2.1. PHOG 4$E2E

PHOG HHIE[5]/E HOG RIFEAl FANA 2 [A) 4 FIE R M Sl N AME B, BRI 42 R 45 10 F
TEBEATHEIA . FRAESRBOIFE QIR : 1) XASEAR IR T IR,  Canny 248 I nf LAFE BUAS 3@ AR iR
B, FHABRZRER, REULEL: 2) BRGHITEFESZL ZE), 5 N MRETH, JF
TERRBEA ZE R IIFHE R & 3) &5 ™2 HOG FHIEIA I3 5] PHOG H#E. XFF PHOG HHIEKE & Z 41
W, Ay KB R R, A2 bR R BRI R A R . ZRE IR, EH L =1, JFH N=30, %F
HE4EHCR 30 % (1 + 4) = 150,

2.2. Gist $FfiEt2EX
BRI Gist RS BUR A R S AR 77 17« R I Gabor S8 AT IER, I IS BdiE 7
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PR, BUAEAN AR IO IME B E I R IR Gist 4. fltn, — MR EIMG A n AN UEE st Bk 17 4%
FRES, A, n STUE 8 EADT EUGRA, nTAR R n IR M EIR . KRIRE S BRI
N4 x A [ES, TTCARE] 4 x 4 BERFE. S n @8 E R S ERE RN EIE K 4 x 4 x n
4k Gist M. ARSCHERH 20 NMIEBERS, 4 x 4 PSR/, SR 2@ EEB AR Gist RIE4EECH
4 x4 x20=320.
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Horb, DNEECAAL. Y o A1 B IRFIE ELEBOR — SN, (R4ERHSAE B T AN 0, PIANRFIE B A fE I F 1T R

EIHRFEE y N max(m, n)4E. ACiEPE PHOG. Gist #E TRl &7, HER A BB R AEE 1y 85 5

[0, 112 18],
3. PSO L X ¥R EH 533K
PSO ik 2 B Kennedy 5 AFEHIK,  HREARR R H BEAR b AMARE 210 3 52 AT SR AN BEAR 1 i2
I, ] LA A i AR . PSO Sk ok 7 B S A Bl kAR AT S, B RA N
Vi = Vi§+clll(F)i§_xiZ)+CZr2(Pgl:1 _X'lfi) 3
Xiléﬂ = Xiﬁ +Vicli(+l 4)

Hrlt, o NBVERGE; ¢ M o OV 7, AR REBCER TR R r Al Zom AL X RO, 1] EAIBENLEL
PSO %} SVM KTtk 2N 113 31— iR 72 i N A 31T R 80 (0) S % e i (a),  fEASILAL im0 2R 2R RE
A A 5 SRR

4. SEERERR R S3Hh

SEIG3 FH Matlab 2016b 1.8, FrHBIH5AL CPU N 2.50 GHz, WA N 4 GB. %¥E A idfr &
FEARHUE GTSRB EUREMI—#85r, Rl e mtrd. 22 ibn S meEging, 2 &R EANE, WE 1
Fiose

Table 1. Number of samples

T BAMHEYE

FEAZSH YIFEA TREEA
2 AR 280 70
TN 200 50
bR 360 90
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N T BAEASCHE ) Gist + PHOG (JF)FRFERE & vk A 2, 7R 56, 4 A S % 5 [Gist, PHOG]
() SEVEEAT R L o 1 S0 Hidie e R 10 br S R A — 460 100 x 100. A5 42 HK 320 4E(1 gist FFAEAN 150 4k
1) PHOG H#iE, fx/milid SVM JIZR45 B SR 70 368 . g R A LIBSVM LHPE, JIZSHAH
A, BERHLMZERE. 06— N, & 2 ST R AR RART 7T Al A R e T3t
IThRED IR IR, B3 2 ATLAE Y, ABFFRA Gist + PHOG (F)fl & R IEH T 7E 7 FuEmfi % b
FrtE, tLE—1) PHOG Al Gist 5143 5 1 9.048%. 0.952%, LL[Gist, PHOG] ()54 7 T 8.095%.

Table 2. Classification performance of 4 feature extraction algorithms in SVM classifier

2. NMHFEREVEATE SVM Sy a8 th R ae

LSRR RAEAESL P13 RE AT 3 5[]
Gist 320 81.905% 3451s
PHOG 150 73.809% 22.70s
[Gist, PHOG] () 470 74.762% 57.18 s
Gist + PHOG (3f) 320 82.857% 55.90's

N T I RIBIIRE, ACRH T PSO Hikfifh SVM 73 2K288 240, 1 tiBid PCA 54, HFHIE
YK 320 PRIKF 60; RJ5 7> BliEiT PSO. GAS Al GA fALSEIEAAL SYM 7302K8% . a0 B4 o (s
TEF B ARAGLF I SVM 23 2838 2RI, 8Pk 3 s, mTLUEH, AUt PSO flifb Bk
Lt GAS. GA MRALF VA4 4 = T 1.904%-. 3.809%, H 7 SRl ff 4 it =1 LR &AL Gist + PHOG (3F)
R A IE SRR = T 8.005%, LLARZLARALI B —1 PHOG 1 Gist 512 B2 T 17.143%. 9.047%, Lt
[Gist, PHOG] (#F) 5Lk 1 16.19%, oy RAEm A HRHIHR =

Table 3. Classification performance of three algorithms after optimizing SVM classifier parameters

3. ZMEEEMAL SYM S EBRSHUEH A M RE

oAt SVM JjiE RPN RS PN ZRANR R 7] c g
GSA i1t Gist + PHOG (3F) 89.048% 0.150s 0.414 0.022
GA ittt Gist + PHOG (3F) 87.143% 0.150's 3.813 0.104
PSO {4k Gist + PHOG (3F) 90.952% 0.136s 2.216 0.010

5. &g

ARSCHRH T IEATHHERL S 1 PSO AL SVM 432K 88 158 B AR 40 3, %I RATRES Gist A1
PHOG PAFE [ 5, SHIT e ST PSO AL SVM SEH45 2K, S2itt B 26 B A SOk v B e i
7, FLEAT B ) S
H&mHE
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