2025 4F 45 46 45 55 2 ) ik K #F = R(BARFR) Vol.46 No.2 2025

GRS 220 8D JOURNAL OF NORTH UNIVERSITY OF CHINA (NATURAL SCIENCE EDITION) (Sum No. 220)
XEHS: 1673-3193(2025)02-0148-09 J. North Univ. China, Nat. Sci. Ed., 2025, 46 (2): 148-156.

==\ A —_ N = £ N sl —
BEAESRERNZEMNINERERINRXES
HENE, A E,E E, TR
CrRAE R AR 5 B SN A S s s, 1 RJEL 030051

W OE FOO SRR il N A A R RS LR K, BT T — MR T AR LR RS (GNSS) [
FR 5 52 S A (RTKO 2270 RE A BOR B mok BE I 25 B A A AR S8 . RGELL FPGA RO, S55 47
AHE IR F AR ITHRE v b 05 51 A Shic Sk, Fid i GNSS F RTK B ARSI 50 s B 23 15 L
VA SE BBl i i ARG BRI 25 A0 A it o RIZCRGEEAT T I ) [ 204 B2 S Fn B K i o Ao TR B2 46 E
o, AR SR 2B IR 22 TE 100 ns LN o TEBLZ B KEIE b, AL 1 8NN AR [ 7 & JEA T 2 dha
RAE , BT RUE I RTKAE R A ok 2 1025 )5 A5 R ()R, ST 99 s (9 S I 7 75 B R ][]
Ao WERASR TR, WTRKEYZ S 77 [l BT RO R ARy , JA % 122. 15 kPa, 2 B AR 1] J7 1] B 50 7 4k
FE o I, AR A I SR A e BT BRI, ek A A R A B [ HAT BRSO . A RGeS
LT S ERPRE T b R B R E I 3 A A, LA JE K 2 3 (1) GE L BE A 100 ns B IS ] [/ 256 B
LA AU IR RTK R At e
FESES: TN709 XHEFRIRED: A doi: 10. 62756/jnuc. issn. 1673-3193. 2024. 07. 0023
SRR RN, e, £X, 5. HA RNz st il RZ g [T]. b RF#i AR
BHERD , 2025, 46(2): 148-156.
XU Zehui, QIN Jian, WANG Yu, et al. Highly accurate spatio-temporal localization shockwave test system for

dynamic explosive environments[J]. Journal of North University of China(Natural Science Edition), 2025, 46(2) :
148-156.

Highly Accurate Spatio-Temporal Localization Shockwave Test
System for Dynamic Explosive Environments
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Abstract: Aiming at the need of high precision measurement of shock wave spatio-temporal distribution in
dynamic explosion environment, a high precision spatio-temporal positioning distributed test system based on
Global Navigation Satellite System (GNSS) synchronous timing and Real-Time Kinematic (RTK) differential
positioning technology was designed. The system used FPGA as the control core, and combined with memory
test technology to realize the automatic recording of blast wave signal, and obtained the high-precision spatio-
temporal information of each test node through GNSS and RTK technology to realize the accurate spatio-
temporal distribution measurement of dynamic explosion wave. Time synchronization accuracy verification and
field explosion test were carried out. In time accuracy verification, the synchronization errors of different test
nodes were all within 100 ns. In the field explosion test, eight test nodes were set up at different locations

for data acquisition. Each node collected high-precision spatial position information and time data through RTK
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module, which realized real-time position tracking and time synchronization of nodes. The test results show

that the peak value of node overpressure along the direction of explosive movement is the highest, reaching

122. 15 kPa, and the node pressure in the vertical and reverse directions is significantly weakened. At the same

time, according to the arrival time of the shock wave front recorded by each node, the shock wave propagation

velocity has an enhanced effect in the direction of motion. The system realizes high precision spatio-temporal

distribution measurement of the shock wave in the dynamic explosion environment, with centimeter-level spatial

positioning accuracy and 100 ns time synchronization accuracy.

Key words: shock wave testing; spatio-temporal information acquisition; RTK positioning; distributed sensor

network
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Fig.2 Overall design of dynamic explosion shock wave pressure field distribution test system
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Fig. 5 Schematic diagram of absolute time acquisition of shock wave
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