529 % D= S SO SR — e AR
2009 4F 6 f1 ACTA OPTICA SINICA L

NEHE: 0253-2239(2009) Supplement 1-0266-04

N T AL 5 RIS ok 22 6 1% i TR
SHH %K AKA REA

I S =7 0 8 2R I et T DR 2% 904 1 55 1% T A S 3 A e Lt ROBR 240 T B SRR L BT 100048)

TEE O T UG RE W0 8 K 2% b B 0 06 335 e M E T O6) S 0 A AT AR 0 R IR  R K R 2% B O B R 4
(THz-TDS) ., %} RDX., HMX.,DNT, PETN., TNPG 10 fl 4fi /i 4 2 L Jz L) RDX Sy 3 58 19 18 & 4E 25 (8701, PWO,
R791,R852, ML HE 25 (SU-1)) AL HMX S B (98 4 4E 24 (8702) 119 K 22 OG5 28 L 28 J (4 R b AT T & .
SR G PR N b 25 19 45 CANNs) — H 2 2L (SOMD #1281 28 Tl 22 J22 SR 4 (ML) Bit 28 0 28— % 4% 4 0 0 50O 3%
HEAT TR 2 AN Wt~ 2T AN G RS TR I S A5 R B R T 9500, SEUG 45 R IR, W R b I 4%
AT LA S B 4 A 2 FTR G K 2 R s S OB 2% D16 S AR T T A A I AR SR A T — A O O
KR OGLIEY KOG BIEWIRN; BARMENE, £2 BN

mESES 0433.4; 0235 XEFRIRAS A doi: 10.3788/A0S200929s1.0266

Identification of Terahertz Absorption Spectra of Explosives by
Artificial Neural Networks

Li Weiwel

( Department of Physics., Capital Normal University, Beijing Key Laboratory for Terahertz Spectroscopy )

Feng Ruishu Zhou Qingli Zhang Cunlin

and Imaging , Key Laboratory of Terahertz Optoelectronics, Ministry of Education , Beijing 10048, China

Abstract
identification of explosives. the terahertz absorption spectra of explosives have been measured by using terahertz

In order to study the spectroscopic characters of explosives in the terahertz region and realize the

time-domain spectroscopy (THz-TDS) system. These samples which include pure explosives RDX, HMX, DNT,
PETN, TNPG and mixed explosives 8701,PW0,R791,R852,SU-1,8702 were then identified by two types of artificial
neural networks ( ANNs)—self-organized mapping ( SOM) and muti-layer perceptron ( MLP)—through repetitive
modeling and adequate training. High positive identification rate (above 95%) and low false alarm rates have been
gained. The results indicate that it is feasible to apply these two ANNs on the identification of different types of
explosives, and it also provides an effective method in the inspection and identification for explosives using THz-TDS.
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Fig. 1 Absorption spectra of pure explosives
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Fig. 2 Absorption spectra of 8701, PW0, R791., R852,
plastic explosive (SU-1) and pure RDX respectively
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Fig. 3 Absorption spectra of 8702 and HMX respectively
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Fig. 4 The cluster results of the 5 types of explosives

based on the SOM model
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Fig. 5 The identification result of HMX
based on SOM model
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Table 1 The identification results of 9 types of explosives

based on SOM

Class Coordinate Accuracy

(1,1),(2,1).(3,1),

HMX(20) 100%
(1,2),(2,2),(3,2)

RDX(20) (4,1).(5,2) 100%

PETN(20)  (1,4),(2,5),(3,4),(3,3) 100%

8701(8) (8,3),(6,1) 100%

R791(8) (7,1),(7,2),(8,1) 100%

R852(8) (6,1),(8,1),(7,2) 100%

PWO0(8) (6,1),(7,2),(8,2),(7,3) 100%

SU-1(8) (6.1).,(7,2) 100%

8702(8) (5,1),(4,2),(5,3) 100%
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Table 2 Training result of 5 types of explosives based on classification model

Class Accuracy RDX DNT HMX Pent TNPG Total
RDX 1. 000 50 0 0 0 0 50
DNT 1. 000 0 50 0 0 0 50
HMX 1. 000 0 50 0 0 50
Petn 1. 000 0 0 50 0 50
TNPG 1. 000 0 0 0 40 40
Total 1. 000 50 50 50 50 50 240
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Table 3 Identification results of 9 types of explosives

based on classification model
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RDX RDX 20 20 100 %
HMX HMX 20 19 95%
PETN PETN 20 20 100 %
8701 RDX 8 8 100%
R791 RDX 8 8 100%
R852 RDX 8 8 100%
PWO RDX 8 8 100%
SU-1 RDX 8 8 100%
8702 HMX 8 8 100%
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