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Fig. 1

Flow chart of second-order differential

fluctuation index calculation

(DGR Z ooy 8 . 63 — B ioor i+ B e E 25 4 3t
BRI PR T, SR DGR 22 20 SRR SGIE  ZBi L
4y, B G {# H Savitzky-Golay Smoothing 5 %t 5 4% — B %
T HEAT VAL T, T R M A A T

(2) Jry TR A AR /I8 B L. T % 07 B 06 0 0 4 T8 0
N J P AR B R ZINEL 5 T I8¢ U8 95 4 1) T LA 2 gk it 2% JR) AR
PR AR A3 L, A 30X 3 I B B 11 B R B IR ERAR AL, W 2
2D B2 1 B Ay oy AR B AR /I A A

R, >FR,, HR, >R, @})

R, <R,y AR, <R, (2)
LM 2 B, R, RRE L PO 8060 B i,
R R U7 v a5 K48 A5 1 3% — B 4

(3D TCRMAE i Fe Bk o il 26 1 U0 0 0 45 XoF o7 5 ) 408 A
o5 380 0T B i S — U B O sk i — A I
fE, H TR I 1 fi B o) sl A st TR A s e 0 A B 4
WL — BRI TC A A, XX e e b B A T4, ibn]
BOE — AP BME mo, R A 20 26 AR 0 2K 25 B T G AR B A
T DA AR A A B SE I AETR . O TR S BT A R OR

1B S5 K AE DA B Ry A K 5 @ 25 B S5 K (B ) B 5 /N
FEME m 0 FTH B RAH 0 O 3 I R A7 d5 (B A K A
B, BEOQOQ®. HRIIIA KT M RSB TR
AMER LR S FIRL BRI, H A5 IR W /N E AL R
",
(OB LA . 76 b — 25 40 31 )5 AT 45 306 3% — B %
S W 2R L0 25 i e AORINIBE A A ) = OB SR A M 1 A 3Ok
Bt BN R mas g, B 2 RO B i
B4 LR m Al
0.000 4

0.000 2 A

0_

-0.000 2 -

— Spectral second derivative

-0.00044 Upper envelope
------ Lower envelope

Second derivative of reflectivity

400 500 600 700 800 900
Wavelength/nm

2 REZHMBSHBKENEEKLE

Fig. 2 Second-order differential curve and double envelope
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Fig. 4 Average fluctuation index of each type of water body
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Table 1 Average fluctuation index from 720~740 nm

K KM ROME P Rl hRiEE
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Table 2 Average fluctuation index from 750 ~770 nm
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Table 3 Average fluctuation index from 820 ~840 nm
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Study on River Water Quality Type Identification Method Based on
Fluctuation Index of Second-Order Differential Spectra
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Abstract Urban river water resources are important ecological resources. In recent years, the continuous development of urban
industry has led to the increasingly prominent problem of river water pollution. The traditional sampling and testing methods
have high precision, but it is time-consuming and laborious. This study proposes a rapid identification of water quality types
based on the second-order differential fluctuation index of the spectrum. The method can realize rapid displacement of water qual-
ity types in urban rivers. The method first uses the spectral difference calculation to obtain the second-order differential curve of
the spectrum, and smoothes the curve to eliminate noise and other disturbances; then uses the sliding window to extract the local
maximum and minimum values on the curve, and sets the minimum distance threshold to gradually remove The extreme false
point is obtained by using the cubic spline interpolation method to obtain the double envelope of the second-order differential

curve of the spectrum. Finally, the fluctuation index curve of the second-order differential of the spectrum is calculated by using
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the upper and lower envelopes. After analyzing the fluctuation curves of various samples, it is found that the fluctuation indexes
of various water bodies are different at 720~740, 750~770 and 820~840 nm, and then the average fluctuations of various water
bodies in these three bands are counted. Statistical characteristics such as the mean value and standard deviation of the index
show that the average fluctuation index has a positive correlation with the water quality level. The higher the water quality level,
the worse the water quality condition and the larger the average fluctuation index. In order to verify the second-order differential
fluctuation index of the spectrum, it can be used for the rapid identification of urban river water quality. The water body spectral
samples are randomly divided into training sets and test sets, and LSSVM is used to construct the water quality type, identifica-
tion model. The average fluctuation index is used as the character input. After testing, the average recognition accuracy of each
type of sample is 80. 65% , and the recognition accuracy of no more than one type exceeds 95%. The high-spectral identification
method of river water quality based on spectral second-order differential fluctuation index proposed by this study has high recog-

nition accuracy and can be used as an auxiliary technical means for rapid detection of urban river water quality types.

Keywords River water quality identification; Hyperspectral; Second order differential of spectrum; Remote sensing recognition
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