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Identification of Terahertz Absorption Spectra of Illicit Drugs
Using Back Propagation Neural Networks

JIA Yan, CHEN Si-jia, LI Ning, LU Mei-hong,

JIANG De-jun, WANG Guang-qin, SHEN Jing-ling
(Department of Physics, Capital Normal University, Beijing 100037, China)

Abstract On the base of absorption spectra in the range from 0. 2 to 2. 6 THz of nine illicit drugs using terahertz
time-domain spectroscopy (THz-TDS) technique, the THz absorption spectra of the nine different illicit drugs were
identified successfully by back propagation (BP) neural networks. Firstly, absorption spectra of the nine illicit
drugs, which were pretreated by second derivation, were used to train the BP neural network. Secondly, absorption
spectra of the nine illicit drugs which were measured in different time, pretreated by second derivative too, were
identified by BP neural network and the identification rate of 89% was achieved. The model of BP neural network
was processed in Matlab. The results indicated that it is feasible to apply BP neural network model on the
identification of illicit drugs, and providing an effective method in the secure inspection and identification for illicit
drugs using THz-TDS technique.
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Table 1 Identifying results of nine illicit drugs

Object vector (T)

1 2 3 4 6 7 8 9 Expected output Actual output
Sample vector (P)
1 Caffeine 1 1 1
2 Heroin 1 2 9
3 Ketamine 1 3 3
4 MA 1 4 4
5 MDA 5] 5)
6 MDMA 1 6 6
7 O*-monoacetylomorphine 1 7 7
8 O°-monoacetylomrphine 1 8 8
9 Acetylocdeine 1 9 9
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