44 a4 Hb 2024 4 9 H

XEHS. 1672-8785(2024)09-0044-09

SE T 4 UG HER PCA-SVM
SEHE R B BT

E%?L%].Z.S i%%% 1,2,3% —g{ﬁﬁﬁilliy
(L ER B LRSS H B ORI T, L 2000505
2. N A R e H G SR . B 2000505
3. R E BB AR S E ST L, BT 100049)

W OE. LI MEARAHRZ(THO RN S AN EEANEEFE, XA2
4 R, THz i 3 ¢ i (THz Time-Domain Spectroscopy, THz-TDS) % % il & 7 F
FaEH#HEZEFRNFZLFELE, RAHEZNHFAERKEMLEAE 1.4 THz fo
1.7 THz fi; KA ERD LGS L Fm 2N (PCA-SVM) By 77 i # L 7 # %
ZLEHAEA, RAERETNLEREREHEE WK DZF(GAPLOEA
AT AT LB, FE BN E R (R M FN 3 7 R 1% = (RMSE) X 3F #r 2 4 %
R, U 1004 EHEREN S EHRTRN., FREREXW, XA PCA-
SVM. SVM #1 GA-PLS 7 i # 51 89 il 4 & 89 RMSE 25| 7 1. 885% . 1.926%
F12.432%, H i, PCA-SVM 7 i oy T 2% F i A, EL B #0485 5 br $ 35 34
FAHBHFHHAE, RETXREEFN S EEH TR ER, FHELZLEN
Bl BRET -HAERFE,

X AHZHBNIE; TR0 XHFREN; ¢ EBAFTNER
RESEE. 0433 XEirEG. A DOI. 10.3969/].issn.1672-8785.2024.09.006

Analysis of Saccharin Content Based on Terahertz Time-Domain
Spectroscopy and PCA-SVM Algorithm

WANG Rui-xuan'#*, TAN Zhi-yong'?*" , CAO Jun-cheng'?*"
(1. Shanghai Institute of Microsystem and Information Technology , Chinese
Academy of Sciences . Shanghai 200050 . China;
2. State Key Laboratory of Materials for Integrated Circuits, Shanghai 200050 . China;
3. Center of Materials Science and Optoelectronics Engineering , University of

Chinese Academy of Sciences , Beijing 100049 , China)

R BEHI: 2024-03-04

EE&WHE: ERaAFFELTHE 619278135 61991432)

fEER®N: EE#H#A999), &, THEZA, A+HARTE, TEARFTEAIAMRZ L ENESIEF
S HE .

“@IF4EE . E-mail: zytan@mail. sim.ac.cn ((E & 8 ) ; jccao@mail. sim.ac.cn (& 12 )

INFRARED (MONTHLY)/VOL.45, NO.9, SEP 2024 http: //journal.sitp.ac.cn/hw



5454, oW

. A

45

Abstract: Spectral analysis is an important means of studying the interaction between THz radiation and mat-
ter. The transmittance spectra of samples with different levels of saccharin are tested using an all-fiber THz-
TDS system, and it is found that the characteristic absorption peaks of saccharin are located around 1. 4 THz
and 1. 7 THz. PCA-SVM method is used to establish the regression model of saccharin content, and the pre-
diction results are analyzed and compared with the GA-PLS model. Correlation coefficients and RMSE are in-
troduced to evaluate the modeling effect, and the sample set made with a 10% content gradient is tested. The
research results show that the RMSE of the prediction models established using PCA-SVM, SVM and GA-
PLS methods are 1.885% ., 1.926% and 2.432%, respectively. Therefore, the PCA-SVM method has the
best prediction performance, and the predicted data show a good correlation with the actual data. A content
regression prediction model with good performance is obtained, which provides an effective means for the de-

tection and analysis of saccharin content.

Key words: THz TDS; principal component analysis; support vector machine; content regression prediction
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