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Research on the method of extracting spectral information
based on continuous Terahertz waves
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Abstract: FM continuous terahertz wave system is limited by the excitation device, resulting in a generally narrow
bandwidth, in the detection of samples due to the limited amount of data at a single point, there is not easy to extract
the feature signal, to address this problem, this paper proposes a chirp-z transform algorithm based on the Kaiser
window. First of all, the original signal is processed by adding windows, and the linear frequency modulated z-
transform is used to extract the feature signals of the depth defects in different samples, and different signal processing
methods are introduced for comparative analysis, and the results show that the method proposed in this paper reduces
the computational complexity while retaining the feature information of the samples in the limited amount of data,

comparing with different kinds of composite material detection data processing, which proves the validity and

universality of the method.
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Fig. 1 Diagram of a continuous terahertz detection system
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Fig. 2 Continuous wave schematic
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Fig. 4 Results of using different window functions with the CZT algorithm
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Table 2 Methodological steps in this article
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Table 3 Results of different ways of processing Table 4 Results of different ways of processing ceramic-

3D printing sample data based thermal protection composite data
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10. 00 9.48 5.2 C(19.5) 19. 63 0. 66

" — i o
| - g
sl
-
e Pi#/Hz *10*
(a) B =4R B H
(a) Three-dimensional diagram (0) BERAESFFTA RS R
¢ (b) FFT transform of raw data
of the sample
oE i} B A
\ 4=
o R\/fﬁ?ﬁ:ié
1.0F | I A
Bt C BB ga o 0sl | 1N |ﬁk\\c
= | [ R Z N
e S o6 | IR
& 04l IRNETEAN
. I\ I&&:tl S
02 71 < I \
NZ NAAIIANY
8.0 85 9.0 9.5
(0) BT FRE PEL 5 - <108
(c) Sample inspection greyscale image (d) 15 B Kaiser B 454 CZTAM R 5 45 B

and point selection (d) Signal processed by Kaiser window

combined with CZT results
B8 B & BB 17 & 4 b A 45

Fig. 8 Ceramic-based thermal protection composites test results
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