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Abstract: In order to accurately extract the color, pattern, and contour information of ancient architectural
paintings, this article uses network search to optimize SLIC super-pixel segmentation. The Multi-strategy
Improved Sparrow Search Algorithm has been used to optimize the hyperparameter selection process of
SVM classification, and the accurate classification results of ancient architecture painting were obtained in
this study. Finally, the ArcGIS software has been used for vectorization of segmentation results. Experi-
mental results show that the proposed algorithm has higher accuracy and efficiency than the original SSA-
SVM. and the final color painting vectorization results are excellent.
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T SR TE O AR SEE SR AR R A DIT Mini, HAARHLAERE 24 mm, (£ RCF 1/2. 3 3-F, fafrh.o e
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libsvm 3. 25, Context Capture 10. 17, ArcGIS 10. 5.
2.2 HBERTAEILELERITE
N B UE 2 (AR 25 18] B H AR AE A [R) 2045 5 300 7 70 BORE BE B 52 00, AR SRS 2% B — (882 25 [ 1 (08 S 0
HE I BRAEAL PRIEATARE BE XS L. Jl g N T BBk S8 c 1, MRS ¢ 0.1, PCA MK
TUBRR KT 0. 100 1Y F2 M FRAE 1] it 04T e 4. B — 7 vk SR Al 415 7 16 9 3 2R PERE XS L 3R 1 B,
F1 AEABMTEEAEHRBEL

ik FEAE $ B [1] /s GrAEFH] /s AL 4 JiE LA
Mean RGB 2.36 0.013 3 94.873 9
Mean Lab 2.36 0.013 3 93.409 3
Mean YCbCr 2.33 0.012 3 95.958 8
Mean Color 2. 34 0.014 10 96. 772 4
All 2.39 0.022 30 97.776 0
All+PCA 4.04 0.013 5 97.776 0

MR T Haf ORI, R B — @ s M SR T 40 26, 40 OKT BE - WA 3] 94. 706, JE i 45 5 K [F)
25 AVRIE , A KA EE B — RGB 42 TF20 1. 9%, T & 2 6 B 1E G . B IE4E 50653 30 4, ot
GG BE ey, 35 97,996 %6, (AR B N . Ot R o BT E AT R BE A S . RRAEAER R R E S
Ak, G REILTCH . HAr ST i BEAR. SE0 3R W), JEak fl A 2 O 25 VRRIE . BGE T 5 — R 25 [H]
PRI BE A DR 3R o Y R PR S O ELZE 0 IR B 10 €8 56 SR 1T R AR JF 6 17 PCA FR4ENS . 425K B 5RE A W
.

2.3 BUHRREMML SVM 47

AR SCE 1 22 MU SR R A 5 gk — 2D A2 SSA Rk 2R R 5REIT A RE S, FE AR Z R,
PRI E SRR, S Rl SO R AR PR RE . B A SCHGHE R 5 PSO F . WOA Hk . SOA Bk &
J SSA VA AT R . @A 3 YA SCHUE B B RS A Al R, R ROEh 831 + 217 R R, 3k 3687 4>
FAR R /N RST R 1 B 5 AT 10 RS2, BURAR 5 1 B85 BE KT 34 P AT X6 L. Ay WA O 1 8 3 1%
(B RAS , SIA T RS B IER BALH] , ORS B0 B K nem UG RPBK H 2 4R, SCE0 MG ILH 8 SR 201,
BRI A REE 15 DEEA, BEABHRE N num =20, Ty, =100, Popsize=20, ¢ €[0.1, 1007,
g€[0.01, 10]; PSO BIEBHREN ¢, =2, ¢,=2; WOA BILBHIRE N 6=0.8; SOA BHILS ML E
N fe=2, u=1, v=1; SSABESHIEEN S+=0.6, P,=0.7, S=0.2; ALFEEESHKEN a=
0.7, n=2,7r1,0=0.8, r,0=0.1, w€[0.4, 0.9], p€[0.2,0.5], St =0.6, P,=0.7, SE€[0.05, 0.2].
H LA EREXT L AN R 2 .

®2 BRUEEMEXIL

Sk AT/ % WY1/ %6 i 2%/ % e A o8 O (o T EIRERE /s
PSO 96.962 3 96. 289 7 0. 600 8 31 1.79
WOA 97.165 2 96.809 0 0.3910 39 3.18
SOA 98.021 8 97.698 9 0.246 6 38 2.75
SSA 98.020 1 97.740 7 0.249 2 33 1.84
Ours 98.047 2 97.8329 0.113 5 35 1. 67

AL AMHT AT 1 SSA FEREE 5 SR E LT B 00T PSO 2005125 (EFHIRERT | RERE R 57 % 1 AE T
WOA SHIRAAL S0k (BB SSA S0k 1518 FMEIE 5 0 th R HE L IO PL35. LA . A5 SCSEOR 1B R I L
HIBEF IR SSA SEUEHETHEY 0.03% RIS JT2HETH20 0. 1494, FLAIBE L0200 17 s. 9650 71 S0 50 B
SSA S HE— 5 MO T SRR ACPERE SRk MR T 5 0 1 W O FE T T 58 0 4 i 5
ST 1R ) 5 55
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2.4 HEBEGSEERITLL

A SC KRR B T T T A () AL 0 PR AT S RS B R 3 TR AR U 5 PSO-
SVM'Y [ GA-PSO-SVM'™ | JiL SSA-SVMUY L) & PSO-RF #E4T %t H 525, Hip 5 F SVM B 1 %%
BURIERHA] 2. 3 /NI IR # . PSO-RF B2 PSO 2445 PSO-SVM — 2, RF 19 2 FURAE Ky P SRR ER
BAEELS. 500, JRPERFESE R/NEELS . 200, BB A5 R BORT B2 A R B8R 73 805 5 Kappa R
HEATIEAY . & FE S AR LB 2 53k 4, 3K 5 PR,

®3 XBREER

EPES BRI IR R EL (RSPl FEA 1 (35 200 12D
1 1 215X 545 20 947 15 50
2 1217291 9 695 11 50

x4 1 EHESEMREXT L

Bk KB/ % Kappa EACH B/ FEI /s
PSO-SVM 79. 65 0.775 5 54 7.54
GA-PSO-SVM 82. 37 0.806 5 51 8. 10
PSO-RF 82. 86 0.811 9 46 45. 41
SSA-SVM 81. 05 0.752 4 47 8. 69
MISSA-SVM 84.18 0.826 2 44 6.61

x5 E2E&EESEMEXL

Bk KiBE/ %% Kappa R/ FERT /s
PSO-SVM 80. 54 0.780 8 51 5.29
GA-PSO-SVM 83. 86 0.818 0 59 7.02
PSO-RF 84.29 0.822 6 41 21.28
SSA-SVM 82.97 0.808 0 44 6. 06
MISSA-SVM 86. 41 0. 846 6 46 4.65

™
%|

1 Ground Truth

2 PSO-RF 2 MISSA-SVM

B2 BHoxyiaR
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Sy BT R RO PR B, PSO-RFE SEH0RG BE AR F A4S SCEE 1, H H 1 D SRR X 73 R 0R 52 i, 3
FOLE B RBORWHALT . L35 LB E AL G B R, Rt TR EE, Bk
Iy NG 30 TR SSA ik 3. 130045 5. 870, Kappa B T B4 1% 0. 073 8 55 0. 065 8, A RE S
JRE AL RO R . KR T 2.08 s 5 1. 41 s, 5RE\FHL 27%.
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