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Abstract: The groove of ultra-narrow gap welding is narrow and deep, so it is difficult to evaluate the welding quality directly through
vision. To solve the above problems, this paper proposed an ultra-narrow gap welding quality evaluation model based on chaotic multi-
strategy disturbed sparrow search algorithm ( CMDSSA) to optimize support vector machine ( SVM ). Firstly, the sparrow search
algorithm (SSA) is improved, and the Logistic-Tent chaotic mapping and multi-disturbance strategy are introduced to improve the
optimization performance of the sparrow search algorithm. Then, the superiority of CMDSSA algorithm is verified by comparing with
SSA, CSSOA, PSO, GA and WOA algorithms. Finally, CMDSSA was used to optimize the penalty factor C and the kernel parameter g
of SVM, and a CMDSSA-SVM quality evaluation model was constructed to evaluate the welding quality. The results show that the
evaluation accuracy of CMDSSA-SVM is 97.541%, which verifies the high accuracy and feasibility of the proposed method for ultra-
narrow gap welding quality evaluation.
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Table 2 Partial data
; . RO, ka2 SR/
9 BIREE/V RERE/A IR R EZE /Y BAREZ /A BH A /mm BUE ARV (m ) ( - f)
S mm-s
1 21.85 177.93 5.36 54.82 4.50 22.00 38.71 8. 00
2 21.69 187.53 5. 60 75.28 4.60 22.00 41. 06 8. 00
3 21. 86 188. 46 5. 47 71. 46 4.70 22.00 43.36 8. 00
4 22.49 259.37 5.26 62.32 5.00 23.00 55. 46 8.00
5 20.97 229.73 7.02 43.49 5.00 23.00 50. 30 8. 00
6 22.61 236. 04 5.48 45.01 4.90 23.00 53.15 8. 00
7 22.15 209.22 5.56 67. 11 4.50 22.50 38. 80 8.50
8 20.77 248. 84 7.29 50. 67 5.00 23.00 50. 30 8.00
305 22.38 275.24 6.91 78. 84 5.40 23.00 64. 96 7.80
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Table 3 Test functions
75 EpA N Yk pg BLEn A
F1 Sphere 30 [-100,100] 0
F2 Schwefel’ s Problem 2. 22 30 [-10,10] 0
F3 Schwefel’ s Problem 1. 2 30 [-100,100] 0
F4 Schwefel” s Problem 2. 21 30 [-100,100] 0
F5 Quartic 30 [-1.28,1.28] 0
F6 Generalized Schwefel’ s Problem 2. 26 30 [-500,500] -12 569.5
¥7 Generalized Rastrigin’ s 30 [-5.12,5.12] 0
F8 Ackley’ s 30 [-32,32] 0
F9 Generalized Griewank’ s 30 [ 600,600 ] 0
F10 Shekel” s Foxholes 2 [ -65.536,65.536] 1
F11 Kowalik’ s 4 [-5,5] 0.000 307 5
F12 Branin 2 [-5,10] =[0,15] 0. 398
F13 Goldstein-Price 2 [-2,2] 3
F14 Hartman’ s Family 6 [0,1] -3.32
F15 Shekel” s Family 4 [0,10] -10
F4 MK ERBGERITLE
Table 4 Comparison of test function results
W . R :
CMDSSA SSA CSSOA PSO GA WOA
F1 0.00x10° 9.88x107'%7 2.48x1076 2.89%10? 4.00x10° 6.19x107%
F2 0.00x10° 9.40x10™ 2.30x107 1. 42x10" 3. 88x10" 3.88x107™2
F3 0.00x10" 1.28x107% 6.61x107'"! 8. 68x10° 4.28x10* 5.20x10*
F4 0.00x10" 6.95x10™% 7.16x107"% 1.22x10" 7.04x10" 5.50%10"
F5 8.60x107° 9.49x10™ 2.84x107* 1.63x107"! 8.41x107! 3.51x107°
F6 -1.25x10* -6.96x10° -9. 15x10° -6.38%10° -3.19%10° -8.12x10°
F7 0.00x10" 0.00x10° 0.00x10° 1. 94x10? 3. 14x10? 0.00x10°
F8 8.88x107' 8.88x107' 8.88x107' 5.64x10° 1.97x10" 7.99x107"
F9 0.00x10° 0.00x10° 0.00x10° 1.44x10° 5.72x10" 0.00x10°
F10 9.98x10™! 1.27x10" 1.12x10° 9.98x107" 9.98x10™" 9.98x10™"
F11 3.12x107* 3.27x107* 3.15x107* 2.04x1072 2.11x1072 1.50x1073
F12 3.98x107! 3.98x107" 3.98x10™" 3.98x107" 6.52x10" 3.98x107"
F13 3.00x10° 3.00x10° 3.00x10° 3.00x10° 3.00x10° 3.00x10°
F14 -3.32x10" -3.32x10" -3.32x10° -3.32x10" -2.22x10° -3.13x10°
F15 -1.05x10" -1.05x10" -1.05x10" -1.05x10" 2.79x10° -1.05x10"
s.loy(@'x, +b) =1 -£, 6, =20,i=1,-,n
3 CMDSSA-SVM B#ZRE T MHER (11)
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