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Abstract

At present, UV absorption spectroscopy is widely used in multi-parameter monitoring of water
quality, but its UV absorption spectrum is affected by suspended solids in water and the detection
range is limited. Compared with single-spectrum water quality analysis method, multi-source
spectroscopy has the characteristics of high speed and high accuracy in water quality analysis, and
has become a research hotspot in water quality testing in recent years. Based on the review and
combing of the research status of water quality testing at home and abroad, this paper introduces
the principle of multi-source spectral water quality analysis method, discusses the research status
of water quality analysis methods based on multi-source spectroscopy, and the new trend of fu-
ture development. It can provide inspiration and help for further research by relevant scholars.
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1. 5|

TK T 28 e U R M A 1 e /K PR (1735 e 158 VO DA S /K A I 2 R A8 Ak, 2 STt /K R S8 OR AP AT K B 5
EHET, T B AKBRIT i EAG AYEL]. EALAIR[2] [B1F G Rk 4] [51%%. EMik
I 7K A2 A= 52 7K 35 G 5 WL T 7= A 10 8% P TLAAS s I SR W 7 A [y YRR RE,  Be A R M K AR 55 1
BAEBEGE) . Sk s, (AR ZER RN SEEI. AT HEE M8, G54
WA AR SRS I o P R FH 8RN o A 220 AR ) R X0 2 v, 3 P S PR P AR I A B AL
KEEF AN, BAN SRR, WEIER s, (AR, TaEs 2 ol &= 1)
e R 75 LA v VO B A, X DUE N KTE . 2R B IN R 3AES . i I B R 5 /K s MLt
AN B P AR T ORISR, B GIE A TR AR KA & TS 2. G TR ZIE R K
JE IR — RN R TR, HArS) 2R TR M6]. A7) FEE[8] [915E Ak .

R A SRR i JE 1) B — W R AR A 1 2 R, 8 s 58 AN G W2 RHICIR B2 (1 7K R R B L2
ANREX /KA N RS IR AMERES 5 %2 A TP B E M LR SO EAAE R K
AR EATRE N R, BEERNEE Tk T, 5T 2 B IE T 0 K 5 78 26 W T 4 Ok BN A 78
B, KR TR AR AT 7T R B . 2R TEREAR R TR ik B RE S PiTiEE R, %
FERHEM LA K 2 ORI EAE LT b, A RBORNRZE s BREIE B N A KK R, & I YE
JZ e ZUVRGERELEKT AT R, AR HE T — Bl R v, TR ORORHR A B 1A
FE, ST T R AT K R S, RS KR AR LR I R R T R R

2. ZFHENATKRSITRIREE

ZVRCTEE I SR BRI A AN R AT SR I 25 A, R P s i AR 6 A R G P R A i dh
XK I COD HEAT AT o ZUDERHNER AL B IR RPN B TE 2L, TALH 52
JTE X ARE BRI e, AR5 SR KRR R A 22 R S KA S XA R B 7
AEAF BRI, S A FDERE g, R AT AR S R A AR SR, 2 B ORI T
—IHHNERRZ LR . ZUOCTERLE G A FEDCE B A TAME, R PR 1 R s PR B 16\ A
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2 UE G T ok e MR I H Dl i At 58 32 ) 8R4 - I 4L A0 2 DG HEVA 10 R 5E 4 - 2% 2 U 5% [33]
P75 2RO - AL LL AN 2RI I B R AL LD OO REUN . AT @t m IR, 4G KR
JFOGS 5R A0 I SR PR SRR G T A R 5 AR TN K SRS A, @B AR P 1 B, kAR
GG BALER 5, 0 e i e AT RAAE AR ], 5 SR P 0l i 5 R A0 0 Bl e i e o IR 2041
KA, BEAMRBERATAE, GO SRR Bt . ST AMRSOE R E S SR OE RS £E
KK ERSEM, B yRah 7R MRS R ) 2K AL SO oM SR . 2L AN R S A
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Figure 1. Data fusion modeling flow chart
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Figure 2. UV-fluorescence multi-source spectroscopy schematic
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TG B RN E T, G HrBoR B K RSO 2 R . A 2 HrioR ks
MK ZHL, 5 ZE L N RCARER, R A I 55 thod v RS M B 2 AR . 208
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T T AR SRR R B/ — IS R LA . AR 508 [ 42 iR (non-negative matrix factorization, NMF)
HA PR . fRREPELF (4R A, 75 AL B R BOE A AR I AR A T 4% G BE o il B E A IR AR 35, B2
T N T EUG AR L B A AR [12] [13]. AE SRR R T LA B n AN SRR R R
s FEERE X =[x, x, ] e R RN EAEL[14], FHARGSEMERF U fV, A E T R
SE AR PRI A, HAERIE 0N

Hr, UMV ZIEFHERERT, X PR 7 IR I AME .

S FEm EAL(support vector machine, SVM) & Vapnik 4 48 27 L HEH H ) — Fhid F 2 > J77k[15],
FEMRRARLR I . e B0a) BB T A BRI, e/ IS A E ML (least squares support vector machine,
LSSV M) & £ 35 ] S AT R A F 4 tH 0 eSodE 77, 4 R Il 2 46 R 4 1 D7 2 2 1) R SR A [16]
KKFAR TSR, 2m Tis5EE . 2T NMF_LSSVM k@i ik h: o e AE 78R o
fRX TS B BT RAE SR, SR JE WG AN [F] (AR 4 A 36 N foe /> 3R SCRF ) LI 25t S R B S 4
I e LRI AR

BT R R I SRR AL VL o R B 59 (Particle Swarm optimization, PSO) L %5 5y B
5y T SRBLRRE AL )2 B TR B PR I 2 I RS . BT B R T SR B AT NI A,
s MEETRARRRACTH I, & T ERMEELR MR k7R R DRy £ D24
[ P AR R ST I A= Rt BL Y- BTin =0 5 01 ] KA P O I he AR EUPL Y R IE A= 7 DAF

Vi (t+1) =Vyy (1) + S5 [ Py = Xy (1) ]+ 6,0, [ Gy = Xig (1) ] 2)
Zia (1) = 734 (1) + Vg (1 +1) (3)

Are, ¢, RIMERL, r, r, 20, INEEAMHSBEIEL V()M g (1) 2R | 58 t Ik
RS d 4EREEAALE, P ARERRLT i 7R3 d 4EMAMANS AL E, G, IREREBATIESE d 4R
WRAB S

PSO_LSSVM SRR VE T LAFRAR . 81 3 i 40 A S e il B0s dh A7 Pl Ab 22, AR 5 R AR
TFRERI /N SRR M AL R BB HORAT AL, 5 18N B/ — IR SRR ) B AL 2R e A 2
S T NMF_LSSVM 573, PSO_LSSVM Syt Wi 5 dl AT T Be 4 b3, itk 78l b2, &
FIMPE IR AR, TR RS I RGBT B

4. BRSNS IR ERIAFTIR

HAT, ZT6H iR COD Rl HiAR 1 B 5 AMR Ok [18] [19], #xKAE[20]4 H 1 —Ff
BT R R D TSR RN, SIN T e th Bk B 4w RIS, (HER MR
SR B T PR A IIVE B A, ASGE T 1 AR AN K BRI KRE R s S 20 AN O e 19 [21] [22]
FEAR AN 5 T AT AT AT, (EER TR E MR LA 2 32 TR B e, AR AL 2L AN i i B b
FOECHNE[23] L BETE /K 5T COD AN, (HHOE il AR, P KA ANERE K 3R M 1A o, EAT L 2
AL FET I, SR T ZPOCHATIK S COD &S 4, Bl i vk 78— il KR S HAF LA 2 -

ZPICHE T Z BTN, E AN A ARIE . 2013 4, Alamprese <5 [241R FIIEZL A0 K4
- AL LA =R I AR A A R B KRG AT TR, AR R = OGO 1 SE IR 45
RELF. 2015 4, Martelo-Vidal 55 [25]1k A I ZLANIIEL SN AT WG I F M TN AR 22 I 25 I 52 1 7KV e
HIERE . FLIREN SR, 2016 4F, MBEAEE[26]H M A ZL /ML LA 6 BRAE B Bt S AR I 1 il v
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e B 2 B S LA RE T, 45 AR W P A 1 e & BOR AT R 25 SR R A TS . 2018 4, 1R
ANEF[27IM T 24N B S e 1 AL 8 BIUR G B A A I 1 K 2 R I R M i, &5 SRR DGRl &
SLH) T AR TR R B S Ry 2019 48, AR/INECAR[ 28138 HIE 2140 S FP 21 AR A H5 AR /N2 (7 s AT
TREEEAT ThEIN, S5 REE WD B Rl & R (/N 2R R R B P .

MEEER,  ZUCUE BT K B O IR FE A L, W2 22 AU T B IORT SRR . 2010 4E,
SHFAESE[29])18 FDEIEE SRS BRI T 2 ZHUKR T AT gl COD 454, 2011 4,
R EIR[30]554R 1 B G UL ZLAMTE SR GG X 7K B A 2 5 SR AT R, S 45 SRAIE WK 45 il & i AR T
HORBZE R TR —Jeilk . 2012 48, Hur SE[3L]IA =4E5 bl A S SMRIO L 1 73 1 i I 4
KA A RS, RIERCR RAF .

2007 4, WHTRZERZEHEFRIPA[32]52 T 5 AMRIOLRE-5 26 IR M S A KK B N 7 ik, KA
JeIEE R A EIG, A BB TR T B R  BAESR . HT AR SR R R AK BURE AR5
ARG T =45 el KT R HEAT 70 M 2 RHBACKE 58 AR SO 1S AN = 4E 5 6 6 A 45 5 10
JiiEs KDL T P IR S PE A I AN, A A I Kt SN R

2014 £, FL KA DL BIBA[10]52 T B A AN L0 1 X AR AR S RO AT R (K 7 iR T
T TAR R R 7 R AR MO IR AL 2L, R AL G, s E SRR R S AT 4L
PR RIS, SR G IR AREA SRR HF /s R SCRF IR B LS KPR RO 7 i S AT . 12
PLRIASRH T —FEE T NMF_LSSVM ZEDEIEAHEA & FIE /K5 COD Rl iR, 1EW] 1 Z P06
RPALE AL 0% ARG 8 R0 2 5 e B AG T K B 2 ) T AT

2018 4F, R TZLHBA[33]4RH 7 & T 5K - 5e 2 ik & KB A e A B T, JLR B
RAELINTI TR, IR)5 SRR IE R, e R 3 TR A foe /s — 3R SCHF [l AL SR LK
JrAR Y o B AT RASR S R SRR RN, SRk R 7 A 0 B/ 3RS RF 1A B LS (PSO_LSSVM)
BN AR, JRid S 5 AN TR RN 5 e A SR R A T b, S5 RAEW] TR e A
THE T B e

5. KREH K XEREAR B

FEIK TG G H 7 B AN AE 2 i ISR 2 T 7K 5t 70 A BB DD 75 SRR S 22 U506 1 76 7K 5T e 00 48 1y 82
B EILLLT S LA

1) fEHEA S5/ AL SO GIE K BRI R S EFOGE . FEAE . THENL R G EBE, IR,
BN, AEBRA R, HHT KBS . Oy 7RI ARG, DIFERHER, $E k&l
e, BT /NEME . PRI R AR I 2 o T bR . WA AR LA, A E S,
BEAS T 7K B AR 264 o DG SRR WS, SEE AT B M, B EACGR RS S iR &, KK
P 1.

2) SERALSECTA . AR TR R SE AL R AR I R R By, FERAE SR /M R4, KA ks
IS B RG PR mum NS, @i, REBHERE . R SRR ST
W, AR MR 45 2 AN U AT BRI AR o P PR 25 S 0 i Bt AT b B, ROk 1
BIFAIEESE, 5 RAMBRYCR . RS 25 B B 245 5 I0AE LK R AT R G0k 5 25 3 ke il
K LA EE, B0 EACES PRGN AL, AR BT AN RIS gy AR/ . BRI K BRI R s T AT
HE o

3) Sk A, BT, 2GR4T 3 BRI W MOGIE BAMMT, = R =R B TTEE
DUARTE o KA = A0 S BB RS A X K BT S HO AT 0 M, e SO AN i S 1 2R B, B LIS IR
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