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Simulation research on instantaneous position measurement of
explosion point of general industrial camera

HUANG Zhanhua', ZHANG Guang', CAO Yusheng', ZHANG Hanxiao', SHEN Muhong'
(1. Key Laboratory of Opto-electronics Information Technology (Ministry of Education), School of Precision

Instruments and Opto-electronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to solve the problems that the structure of existing explosion point spatial location detection
system was complex and the cost was expensive, a simulation research was carried out which was on
instantaneous position measurement of explosion point based on the general industrial camera. The LED
transient flash unit was designed, and the photoelectric sensor detected the light signal generated by the LED
and converted it into an electrical signal. After signal processing, the two general industrial cameras were
controlled to expose and capture at the same time according to the signal amplitude. The collected images were
digitally processed to obtain the position coordinates of center of explosion spot in two images, and then
combined with the relative position relationship between two cameras, the spatial location coordinates of
explosion point were finally calculated. The experimental results show that at 24 m, 32 m, and 48 m from the
measuring system, the absolute maximum error in the horizontal direction X is 127 mm, in the vertical
direction Y is 68 mm, and in the depth direction Z is 279 mm. The system has the advantages of fast response
speed, high precision, low cost, and etc, which meet the requirements of system detection.

Key words: spatial location of explosion point; photoelectric sensor; general industrial camera; signal

processing; digital image processing
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Fig. 10 Image after corrosion
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Fig. 11 Image after expansion
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Fig. 12 Spot mask image
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Table 1 Measurement results at 24 m mm

Ledf{Vi  *R YR XL YL X Y z

—8000 4.3129 —0.2159 3.7192 —0.214 3 —811 7 434 24 255
—6000 3.3121 -02175 2.7181 —0.2194 —609 1 441 24 242
—4000 23157 -0.2152 1.7201 —0.218 6 —406 6 437 24 177
—2000 1.3353 -0.2117 0.7387 —0.214 3 —208 6 428 24 137
0 03144 -0.2168 —0.284 5 -0.218 1 ~ —30 436 24 044
2000 —0.7285 —0.2214 —1.3241 —0.2232 206 8 448 24 177
4000 —1.7294 -0.2252 —2.3241 —0.226 3 409 0 456 24 214
6000 —2.7055 —0.228 5 —3.298 6 —0.2195 607 4 453 24 279
8000 —3.6959 —0.227 8 —4.289 7 —0.2274 8069 460 24 251

T2 R2mAMELER

Table 2 Measurement results at 32 m mm

Ledfif  *R YR XL YL X Y Zz

—8000 3.2424 -0.1698 2.7958 —0.1679 —8 112 454 32 244
—6000 24926 -0.1673 2.0455 —0.1652 —6 090 446 32 208
—4000 1.7469 —0.1656 1.2992 —0.1649 —4 082 443 32 164
—2000 0.9955-0.1662 0.5477 —0.167 8 =2 068 448 32 157
—31 426 32 042
2000 —0.5431 -0.1621 —-0.9908 —0.164 1 2056 437 32 164
4000 —1.3031 —0.1653 —1.7505 —0.166 1 4 095 444 32 186
6000 —2.0480 —0.1668 —2.4951 —0.1671 6097 448 32208

0 0.2362 —0.158 8 —0.213 2 —0.160 2

8000 —2.7993 —0.168 1 —3.2458 —0.1692 8123 453 32251

RIEAZ(12) (13) . (14), K H T H5 th Fow
PHISAA, ac Fon D EAA, 76 3 MR BEFE B, 4
AXE Xy, Z SRR ZE LA

X = Xy — Xl (12)
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Table 3 Measurement results at 48 m mm

Ledf  Xr YR XL YL X Y Z
-8000 2.1681—0.1075 1.8696 —0.108 8 —8 116 435 48 241

—6000 1.6672 —-0.1048 1.3686 —0.1069 —6 100 425 48 225

4000 1.1659 —0.1102 0.8672 —0.109 8 —4 084 442 48 209

—2000 0.6628 —0.1112 0.3637 —0.1121 —2 059 448 48 144

0 0.1551-0.1072 —0.1442 —0.1098  —22 435 48 112

2000 —0.3544 —0.1094 —0.653 4 —0.1092 2022 439 48 161
4000 —0.8634 —0.1129 —1.1622 —0.1145 4067 457 48 193
6000 —1.3673 —-0.1161 -1.6657 —0.116 6 6098 468 48 257
8000 —1.8712 —0.1154 —2.1695 —0.1152 8127 464 48 274
AY =Y, — Y| (13)
AZ =|Zy~Z,| (14)

ZE LA, S RIR2Z 4N E: fEIRE I 24 m
Ak, xT7T12R 117 mm, Y J5TE24 59 mm, Z 771924 279 mm;
1632 m Ak, xJ5 16 K 123 mm, Y716~ 54 mm, ZJ7
1] & 251 mm; 7€ 48 m &b, X775 17>~ 127 mm, Y J5 [4]
>k 68 mm, ZJ5 [1] "~ 274 mm,
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