PS4 1 AN
7 VRS T

GUANGPUXUE YU GUANGPU FENXI

1000 0593




S 1 2 5 3 i 5 #F
F43E 3 (HHD 2023 4 3 H

H /N
i, KA S S e R AR B R B IRGE I AT «eevveeeeeeeeemmmmmmme e, W T M &k AR (665)
Al FHHE AT AR 2R KA A WL =50 GE IR

........................................................................... iﬁPE%@, g%i{. é%i]_‘g;]ﬁg Zf}if]ﬁ;g‘ B I,’EC, 5916‘,“&(674)
IELLAMCREBARTE B FHB DR F AR FTHESE - ZR¥E E—H W M I i@ (685)
BT IR LIBS HORZE G USRS 0 A KRBk e nEM KAZT FRF BTAR FmR £ B(692)
BT TE A AR IR SR AE T IR 2 s 2 K VR I £ v (4 g

................................................... ¥ 4B AR MRIME AL kA BRE OB M FEETF(698)
T Z TR 2R M T T e, Roome SR M KR # 2 (705)
FETFHTRRE S b VR AR S G s RS

................................................... AL MNREH ERR OFEBR FEL B AL KON BHEF(T12)
E TN E SRR E O M «ooverreerrrereeene a7 ox F OKHHE R EF EARETIS)
TR S AR RGN EAE T BRI oo eeererererremmmemm e w & K H BHA(T24)
BRI Z 45 10 50 ] DG K B A 207 ik

....................................... M R A R OARASE B48E% hTFle BREkR GHE RWE A4FEH(731)
T SG-CARS-IBP Y22 L SR nT s A ) L 3k 21 A0 s Totbie: il

........................................................................... koK EEMe EEL EIHA =R KREM(737)
[64% A [ Mg A T S 3 3 R g P 5 I T ST L SRR S (I AN oo eemmmmmm e et WO Ik H(744)
FETF G  RIVE L AL 2 HEGEAR BN ITIRTIFFT oeeeeeeeemmmnnnnennieenns BXA MR a9 BIRE XEM(753)
PABEAE 5 R 5 30 V15 YL ) () 3 B A3 AT R AE S e IR

--------------------------- XEF MRS TR kg RAME RO KR WEK % 4 2 R760)
TOEW SO RS AN b (0 T8 R 2 a3 B AR BEAS T J7 i F5E

............................................................... KR EWTHE MBI K A E b B R REE(TET)
JRIEIART ZHERICECHIINEE CT BIRIIGIR oovereemsmmeresmsmssnenenees LR EEF AR K P FRO)
B SR T2 BITCHI I IITET coooverermereermmerrermmmneetir ettt R L LK EHT A& H(781)
FF A2 IS A IR B B L 012 Wi B R AT 5T

........................... I oM FEx FEWMEA BEMZ KBS B £ F R OREHE GER B4 (788)
A SRR DB 1 3R 1 45 B TR LR A% SRS A 5T

............................................................... kOB K K Emwm F % BMAXFI fTEx KEHCTS)
5T POM , SAXS il Raman BF5EFEIRE X [Crz mim J[BF: WEARZE Fd B K =M i sl

--------- Kk B ORMEF FRB L M2 FET OZHBE A A A W OB EBERm H W(801)
PECHTETEMF I =Fh &2 Jm bk 55 A I 18R 945 & SO

............................................................... LA BEX IME RARML B A& IUH FZRT(806)
HLLAMEIELS G CA-SDP-DenseNet AR FHSETRGIBFIY - veeeveeermveernnennneeens X @ BEL B E st (814)
LIBS £54 VDPSO-CMW 5k i Na Hil Fe & it 5 IA 5T

................................................... IENHE KM AN BYgR T £ O R E O#(823)
FET AW-OPS (5 il P K 356438 T 123 9 2 PR 6 AGr ]

............................................................... ﬂ{,‘;‘.{% lﬁ,fﬁ\ 577]()& T _ﬁ {q;f)gé}_‘- e }@ g{";&}ﬁ(gg)o)
Tﬁ’%¢ﬁm§h¥_ ATR-FTIRj{Eﬁﬁ%*ﬁ ................................................................................. o 5 gﬁﬁi(gp)g)
ZLAMEIE R A FREL B AR AN R 1R 1 25 R A PR e i

............................................................... R BES% F X MHEZ LKA RRB R (842)
I R L AR LT A G 3 AT R TR PR B AR BE SE G FEMR] wovvveeeessemmmnnnnnnnnnneeenininns % 3L & B ORFH(848)



T EINR G HREANERER SERS 55 P HRILRAIT S ooveeeeenees F M T & KEAE ERRX BHRROHM
T ML-PCA-BP BBV ZIRFF IR E LR BT ooovveerermereeneens FHE oAl ERE A LR (861
FEART5 AR R RE PETAN S AT i o A Al B PR R T R A ]

....................................................................................... HER FHEE IR FEE FIME(867
B FE O R TRZL K A8 A S T T2 LI weveeeeneeee e, *oB I O OMES IHH(’TT
Rt Al SRR oo RS S SR FrA FRT HBIR FH4EH(883
LI . S T RHERAUAAE YR O R 5/ANEE A -1 A EAER FfkE EEE ORZE FHL(89
T W2 AR W 508 B RIEXS LEITFGE oeeeveeeemmemsnenii kWA xARA HEA B R(897
FTULLAM- AT WG RS BBz (RS A MU - oeeeeeereeeeee RKAE4 FEfh AR REX ZEE03
IR F FRFEF ZICREB AR ORI AT oeeeeeeee KoH EER N O RaF AEE F H & RO
LR TR TRIBEAG BRI oo evvvmne e FIRI AT RRE vHrE (917
FeMCTE R ARAE S TACHR =R P AR -oeeeeeeemenneeees e v ARSAL Bk F 8§ fef (927
NEDIK OGRS 8 SRR RS B AP A B SO R PRI ST +oeeee e FTRE cta® ABH ¥ & I K933
Landsat Fi RFALL MR B f5 MODIS MR EE =l S ERTLE oovevereeeeemeeneeees FARZR BAR REK (940

e e e S5 DRT KKK # £ £ M FFMR HEN

IR SRR SIS LURFSE oeveeeereeremnennenees WAM R M B B uEE K B B A (949
FIH Sentinel-1A SLC FAFIGIERFEM ST FOAREEYP I -oveeeeeeeeereeme ¥ A Axdm  RBLH (955
WIEHGERY AR S PR W) 0TG5 OCHRPERIE S - B2 R ARW BARE FHWA GAHHF KEE(962
10 T B R 3 R D o 00 2 A R i B AR T v REYF & TEA EFE EZER969
—7l CEEMDAN H.5 XUR S /N R 7K B 58 5h- 1] DI 26 MR B F 5

................................................... ElA OB M K O wm R Ok W % O® AT M % R (976
FH/NE DOAS RGEFKBUEIHIX K TTFY IR TTIEDITE -ooovevememmrmereeseeenes Karsh ke FEAL FEE (984
BHEGERE-2RGT X SRS PR E R AR TOR v eoeeeereerere e % & FAE HAHKN
Oz 5 63% 50 H ) AR PEE R ScholarOne Manuscripts FEERIRR B RZRGE  ovoererrremmmerseere e, (691
KT OETE 54T ) P B BT o BRI BRI D o eveeeeeen e (723
T2 G YT AT ) X S R SR B IR +eeeeeee e e (766
e e e (a2l by Y sVl L IR R R P P PP PP P P PP PP PP PEPEPEPS (876
T G Y T A T ) B R TRT ]« e e e et (910
(T GG 2023 AEAETT L E v everrerrrer e e (926
/G ] == P R T TR P PP P P PP PR PEPEPEPEPEPRPRPRPE (939

AHEZHEWIEER LFEZD
HF ;P ER S RBHET
2 # E R 4MCJCR ,CNKI ,CSCD ,
WJCI, SCI, Ei, CA, AA, PX,
MEDLINE ,ScopusZ% 32 i #/l #U
XoHERBISXSEITIESRT
REFEARPRCHES TIERET

M4k : http ://www .gpxygpfx .com
AH) e-mail ; chngpxygpfx@ vip .sina .com

k% FHIEAE . gp20089 vip .sina .com

~

wONA W RN NI N AN N N NG

~

~

G AT N N A N N R N N



Spectroscopy and Spectral Analysis
( Guangpuxue Yu Guangpu Fenxi)

Vol. 43 No. 3 (Monthly) March 2023
Contents
Development and Application of Spark-Induced Breakdown Spectroscopy +rseereeseeeserererereaeceees ZHENG Li-na, et al (665 )
Three-Dimensional Fluorescence Spectra of Dissolved Organic Matter in Fluvo -Aquic Soil Profile Under Long-Term
COMPOSHNG TTEAMENL  #+++++sssssessssssstesst ettt ittt ettt LIU Xia-yan, et al (674 )
Research Progress of Near-Infrared Spectroscopy in the Detection of Edible Oil Adulteration
.................................................................................................................. WU Cheng-zhao , et al (685 )
Ore Classification and Recognition Based on Confocal LIBS Combined With Machine Learning -+ SU Yun-peng , et al (692 )
Detection of Water Vapor Concentration in Sealed M edicine Bottles Based on Digital Quadrature Phase -Locked
Demodulation Algorithm and TDLAS Technology +++sssssseeesseessssnimmniiiniiiiiiiiieen PENG Wei. et al (698 )
M ulti-Spectral Temperature M easurement Method Based on Multivariate Extreme Value Optimization
..................................................................................................................... ZHANG Xuan . et al (705 )
Raman Signal Enhancement for Liquid Detection Using a New Sample Cell ~ +reveeereerereeeeeenenss SI Gan-shang , et al (712 )
Optical Observation Window Analysis of Penetration Process Based on Flash Spectrum «-ccseeeeeeeececeeeees SIYu, etal (718 )
Recognition of Drought Stress in Tomato Based on Hyperspectral Imaging — =+eeeeeerererereeeeneeneneeens HE Lu, etal (724 )
Water Quality Classification Using Convolution Neural Network Based on UV -Vis Spectroscopy
........................................................................................................................ CHEN Qing , et al (731 )
Non-Destructive Detection of Soluble Solids in Cherry Tomatoes by Visible /Near Infrared Spectroscopy Based on
e N i | T T T ZHANG Fu, et al (737 )
Effect of Dimensionality Reduction and Noise Reduction on Hyperspectral Recognition During Incubation Period of
Tomato Early BIght «+««ssseessereststmtatitiiiiiit it HU Zheng , et al (744 )
Research on Raman Spectrum Recognition Method Based on Improved Reverse Matching +-+--+- XUE Wen-dong s et al (753 )
Taking Juehua Island as a Typical Example to Explore the Vertical Distribution Characteristics and Potential Sources of
AL POLTULAINLS  #+veeresrrrrsenssenessneeneeteeeeesetteeeteeteetiesteesteestesteesteesteeseereesteesneees LIU Han-yang , et al ( 760 )
Analysis of Interference Factors and Study of Temperature Correction Method in Gas Detection by Laser Absorption
SPECLIOSCOPY  *++##+ + st s s s e ss s ettt sttt ZHANG Le-wen » et al (767 )
M ulti-Component Decomposition of 3D Block-Matched Dual-Energy CT With Interlayer Constraint
........................................................................................................................ KONG Xia, et al (774 )
The Study of Non-Destructive Analysis of Tang Sancai Firing Technology =~ =+reoreeereeereeeeeeeees SHAO Jin-fa, etal (781 )
Terahertz Spectroscopic Early Diagnosis of Cerebral Ischemia in Rats «+eceeereererererreeererereaeenee. WANG Yu-ye , et al (788 )
Rapid Modification of Surface Plasmon Resonance Sensor Chip by Graphene Oxide — «-+e-eveeeeeee ZHANG Liang , et al (795 )
Study on the Effect of Cooling Rate on Crystallization Process and Product of [Cizmim J[BF: ] Melt Based on POM ,
A1 2L ST INEST  feioeios:elaiolosfaos1: oot oiesfaflsffe i oottt ot sttt sttt ZHU Xiang , et al (801 )
Fluorescence Spectroscopy for Studies on the Interaction Between Three Metalloporphyrins With Human Serum Albumin
........................................................................................................................ REN Li-lei. et al ( 806 )
Research on Identification of Wood Species by Mid-Infrared Spectroscopy Based on CA-SDP-DenseNet
........................................................................................................................... LIU Si~gi » et al (814 )

Quantitative Determination of Na and Fe in Sorghum by LIBS Combined With VDPSO -CMW Algorithm
............................................................................................................... WANG Hai-ping » et al ( 823

~



Freshness Detection of Lamb Based on AW -OPS Hyperspectral Wavelength Selection M ethod

.................................................................................................................. ZHAO Ting-ting , et al (830
Rapid ATR-FTIR Principal Component Analysis of Commercial Milk — cecerereeeeeeereceraracaeariieeene. FENG Yu, et al (838
Rapid Determination of Oxytetracycline Hydrochloride Illegally Added in Cattle Premix by ATR-FTIR

........................................................................................................................ XU Wei-xin. et al ( 842
Influence of Thermal Modification on Poplar Strength Class by Fourier Infrared Spectroscopy Analysis

........................................................................................................................ YUE Kong , et al ( 848
Remove Background Peak of Substrate From SERS Signals of Hair Based on Gaussian Mixture Model

.............................................................................................................................. LI Wei. et al (854
Quantitative Analysis of Polycyclic Aromatic Hydrocarbons by Raman Spectroscopy Based on ML -PCA-BP Model

..................................................................................................................... YIN Xiong-yi, et al (861
Evaluation of Long-Term Stability for Non-Standard Method and Application in Trace Element Analysis of Pure Nickel

by Glow Discharge Mass SPectromelry ««++sss+ssssssssessssssttnsttinitiiitinitnit et YANG Guo-wu . et al (867
Identification and Influence of Color Components in Red Lime From the Roof of Yangxin Hall in the Palace M useum

..................................................................................................................... ZHANG Dian . et al ( 877
Study on the Fluorescence Spectral Characteristics of Waxing Jadeite —cororereeerseseeesemeeeeeeaeneeen. L1 Hao-dong , et al (883

A Study of the Mechanism of Binding Between Quercetin and CAV -1 Based on Molecular Simulation , Bio-Layer

Interferometry and Multi-Spectroscopy Methods «+«+«+sssesseesserenemmimmniiiit HOU Qian-yi, et al (890
Comparative Study on Mineralogical Identification and Spectral Characteristics of Halloysitum A lbum , a Commercial
NiiTiaral MGHiaine o eesse s s sass St Sy s, s 28 e S e s S s v S a e e ZHANG Li-gian , et al (897
VIS-NIR Hyperspectral Prediction of Soil Organic Matter Based on Stacking Generalization Model
............................................................................................................... ZHANG Xiu-quan , et al (903
Spectral Analysis of Liquefaction Residue From Corn Stalk Polyhydric Alcohols Liquefaction at Ambient Pressure
..................................................................................................................... ZHANG Yan, et al (911
Research on Forest Fire Monitoring Based on Multi-Source Satellite Remote Sensing Images — ++++-+ YIN Jun-yue, et al (917
Decomposition Products Detection of Sulfur Hexafluoride Based on Frequency Comb Spectroscopy
..................................................................................................................... LIU Ting-ting , et al (927
Characteristics of the Plasma Plume and Micro-Impulse Generated by Irradiating the Aluminum Target With a
Nanosecond Laser Pulse at Oblique Incidence ««=+«==+sssssssssesesranisiniiiiiii i YU Cheng-hao , et al (933
Cross Comparison Between Landsat New Land Surface Temperature Product and the Corresponding MODIS Product
..................................................................................................................... LI Chun-giang , et al ( 940
Comparative Study on Hyperspectral Inversion Models of Water Quality Parameters «++eeereeeeereeeeees Z0U Yu-bo , et al (949
Estimation of Grassland Green Biomass Using Sentinel-1A SLC Image Spectral Characteristics -=+--+-++ LUO Sen , et al (955
Study on the Correlation Between Pyrolysis Characteristics and Molecular Structure of Lignite Thermal Extract
..................................................................................................................... YAN Li-dong , et al ( 962
Hyperspectral Imaging Combined With Feature Wavelength Screening for Monitoring the Quality Change of Tomato
DUTING SLOTAZE  ##++sssssnsessssesstettt ettt ettt JIA Meng-meng , et al ( 969
A Denoising Algorithm for Ultraviolet-Visible Spectrum Based on CEEMDAN and Dual-Tree Complex Wavelet
T PATIS O TR, 505 s s Sl ST GRS s Sl o8 S5 SR SR SR e SR S SRS WA NG Ren-jie , et al (976
Study on the Methods of Collecting Atmospheric Pollution Gases in Huaibei Region by Mobile Mini-DOAS
.................................................................................................................. ZHANG Qi-jin , et al (984

Rapid Determination of Trace Elements in Water by Total Reflection X -Ray Fluorescence Spectrometry Using Direct

SAMIPLIIE +++++ v+ v v ereeeeees s sttt WU Lei, et al (990

N A

~

~

~

~

~

o N

~

~

~

~ O~

~

~

~

~

~

~

~

~

~

~



(EEZSREDITIRES

7] | sRAEE RAUE XIMiEE PREH RIEN BER B RIS KA
JERA= T
Ramon M. Barnes (USA) J. A. C. Broekaert (Germany)
R. Van Grieken (Belgium) James A. Holcombe (USA)
Gary M. Hieftje (USA) B. V. L’vov (Russia)
Kay Niemax (Germany) Isao Noda (Japan)
Yukihiro Ozaki (Japan) J. P. Reid (UK)
R. E. Sturgeon (Canada)
it K
2B X & WAL
* I VN
BEHEEER ZEU
B £ % X HPEE o FMEND SBEE fEAE TEWR RRE ARF
Wl wErs bt BT XIS FE B P kR
B S & T BMEX Hhazn T FlKk B R HE N BFEL OKERE AN
2 B vk WkEAk SKReELE AREASR R)E R IR Wl EER
% £ OoR O EEF O JUEMR BEEA M B X B XGEE SERSE S

£ 2/ # & ORGT M FORE HWIEE % O BB
Wro s PRBRSC PREEA BRSCF BREF SRR BE%E B R
Wi RIAL A BE O RUEHE W9 mrbE Rl KEE kool
BAERE TR BH AR T Hk ®WAha Bl TR
et ok o7 M OE X E N OMARIE BHEFE REE KK

FEEFERE TS RIRF XS X E O B B BEE KA
HEE Wa

Bl # K &M w R

WEHEE U OB RGE

W& EEME EHOS

Sz 2 b= ale 3dE E DIy Hh p = =
HiRF T H B BB OGS W R
1981 I1F], 2004 FEFBHS I JEHTHT R KB AR E B R K 76 5
( i SRR BRI EBE . HBECTS : 100081
F 435 % 3 H HLiE: (01062181070

e-mail: chngpxygpf{x@vip. sina. com

4k : http: //www. gpxygpfx. com
G S | A U N S R G &

b RN, BB . 100871)

o R db RUH R ED R A R A A
b | A | R S S

o R ES S B O B S /N

bt 399 {54

c TR 4 EH & MW W R

2023 £ 3 AHhR

@’3&@’
®

EANEATARS . M905 P& ACHD . 82-68 |G E VR RO I %5 20170260 5 [EAEM: 115. 00 JC

ISSN 1000-0593
CN 11-2200/04




