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Abstract: In view of correct quantization of geometrical characteristic parameters on barrel's inner sur-
face has always been one of difficult points for barrel defect detection and life forecast, and height
difference of barrel rifling is one of the most important geometric parameters, this paper performed
quantitative determination to height difference of barrel rifling by relying on the structured light three-
dimensional detection means and adopting laser triangulation method. Firstly, certain structured ras-
ter was projected on inner wall of calibration cylinder of simulated barrel bore, and deformed struc-
tured light image scattering by internal surface of cylinder was collected. Secondly, structured light
image on inner wall of calibration cylinder was segmented by utilizing numerous operators in image
edge segmentation algorithm (IESA),the gray-scale co-occurrence matrix concept was introduced sim-

ultaneously to evaluate optimal segmentation operator objectively and edge segmentation of structured
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light in image was optimized. Finally, image conversion ratio backward inference algorithm (ICRBIA)

was used to derive transformation relation between height difference of inner wall image and that of

actual groove. Height difference measurement experiment on actual barrel rifling indicates that the ab-

solute deviation is controlled within 0. 04 mm., which meets accuracy requirement of measurement sys-

tem, and at the same time, the detection means of the method are convenient and fast. It can be con-

clusion that the proposed algorithm may lay solid foundation for precise quantization of geometrical pa-

rameter of barrel bore defect.
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Fig. 2 Diagram of calibration cylinder size
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Fig. 3 Calculation process of height difference for

groove in cylinder inner surface
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Fig. 4 Segmentation results of image edge for calibration cylinder inner surface
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Tab. 2 Related calculation data of height deviation for inner surface groove

ETRS VA& S

de/BF  de/1B#E

faxi i 2 E/MRER 5 da/BE ds/BER

de/BER AXmE E/MER

[ A v

10
11
12
13
14
15
16

29.996
30.375
29.688
29.874
29. 849
29.523
29.418
29.689
30.156
29.674
29.605
29. 881
29.532
29. 646
29.453
29.669

29. 389
29.828
29.074
29.225
29.227
28.964
28.79
28.966
29.526
29.051
28.861
29.306
28.791
29.073
28.629
28.88

29.693
30.102
29. 381
29.55

29.538
29. 243
29.104
29.328
29. 841
29. 362
29.233
29.594
29.162
29. 36

29.041
29. 275

0.474
0. 883
0.163
0. 331
0.32
0.025
—0.114
0.109
0.623
0.144
0.015
0.375
—0.057
0. 141
—0.177
0.056

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

29.582
29.607
29.415
29.521
29.727
29.579
29. 864
29.605
29.591
29. 084
28.958
28.89
29.015
28.719
28.442

28. 874
28.923
28.823
28.693
29.015
28. 856
29. 224
28. 837
28.932
28. 467
28.302
28.297
28.608
28. 277
28.193

29.228
29. 265
29.119
29.107
29.371
29.218
29. 544
29.221
29. 261
28.776
28.63
28.594
28.812
28.498
28.318

0.01
0.047
—0.099
—0.111
0.153
—0.001
0.326
0. 003
0.043
—0.443
—0.588
—0.625
—0.407
—0.72
—0.901
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Gis  da/BER d/BFE de/BFE HXME E/MER HYT d/BER L/BE O d/BE ANmE E/MBER

1 30.563 27.447  29.005 —0.216
2 31074 28.223  29.649 0.427
3 30.667 27.338  29.003 —0.219
4 31,153 27.367  29.26 0.039
5 31.285 27.443  29.364 0.143
6 31,015 27.395  29.205 —0.016
; 7 31346 26.897  29.121 —0.1
gg 8 31.842  26.902  29.372 0.151
g 9 82176 21557 29,867 0. 645
w10 31801  27.028 29.414 0.193
11 32.109  26.425  29.267 0. 046
12 31.644  27.625  29.635 0.413
13 31.763 26.63  29.197 —0.025
14 31.746  27.041  29.394 0.172
15 32072 26.1 29. 086 —0.135
16 32.212  26.427 29,32 0.098

17 32.18 26.342  29.261 0. 04

18 31.838 26.78 29. 309 0.088
19 31.606  26.699  29.153 —0.069
20 32.024  26.258  29.141 —0.08

21 32.229 26.602  29.416 0. 194
22 31.926  26.555  29.24 0.019
23 32.023 27.013  29.518 0. 297
24 32.27 26.235  29.253 0.031
25 31.922  26.689  29.306 0.084
26 31.198  26.459  28.829 —0.393
27 31.194  26.438  28.816 —0. 405
28 30.918  26.867  28.893 —0.329
29 30.438 27.779  29.109 —0.113
30 30.138 27.649  28.894 —0.328
31 29.198 27.943  28.571 —0.651
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Fig. 6 Structured light image of artillery barrel inner

surface
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Tab. 3 Related scalar characteristics of image

after segmentation
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E /N AR R B 0 B (A A1 R AN . I 2
13 d,.=71.726 pixel . &5 3 He LGl p, Fe 215 5
TR REZE 4, X 8 iR, (h TR SLbrm
JEE 22 W5 AR A TR
dr=d,./p="71.726/29. 21822, 455 mm. (8)

*4 BEEZKSEZTEBEXHE

Tab. 4 Related calculation data of height difference in barrel rifling

WS da/BE de/BER de/BER O AKRE/MBRE BT d/BRE d/BE d/BER dHmE/RFE

1 67.658  80.192  73.925 2.231 9 65.353  76.255  70.804 —0.89

2 67.155  79.309  73.232 1.538 10 67.681  77.014  72.348 0.653

3 68.132  78.114  73.123 1. 429 11 65.95 75. 45 70.7 —0.994

1 67.318  77.78 72.549 0. 855 12 64.96 75.678  70.319 —1.375

5 66.093  77.914  72.004 0. 309 13 64.964  74.774  69.869 —1.825

6 67.31 77.719 72,515 0. 82 14 67.414  75.541  71.477 —0.217

7 65.443  77.669  71.556 —0.138 15 64.51 74.817  69.664 —2.031

8 66.146  76.521  71.334 —0.361
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(a) Extraction of structured light stripe

of image after segmentation
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Fig. 7 Structured light image process of artillery barrel inner surface
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