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Abstract
Spectral imaging technology plays an irreplaceable role in agriculture, mineral identification,
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plant ecology, food safety, medical diagnosis, aerospace and other fields due to its high accuracy,
high resolution, continuity, remote sensing and other advantages, and has aroused the interest of
many researchers due to its wide application prospect. In this paper, the principle of spectral
camera and its application in water quality detection by remote sensing technology are described,
in order to study the feasibility of spectral camera in detecting water pollutants and the quality of
detection results, simulation experiments are designed and carried out. After image analysis, it is
found that the simulated sewage has the highest reflectance in the green light band, but not par-
ticularly high in the red and blue light bands. In contrast, the reflection in the red band is better
than that in the blue band. At the same time, the best observation point is found through the cal-
culation results of gray mean value. It can be used as a reference for monitoring water pollution by
spectral camera in practice.
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2GR G AR B TR 2 AN [R] BRI FE AT — R N BOR [1], 2 ik UG B v LA 2 H AR %
BE &R,

IKIR R R AR hr LR dE: B, Ak VEE. PH{E. COD (it 4% &), BOD (EfLTHEE)
(2] BB BT A K BRI AR A SR 7 ER . AR . SRR By
FrEiAR. i BH AR FICERARSE3] [4]. HTEIEE SR BN, BAS. HFaESEAsL,
H AR A F e 2 1 50202 0 OISR 5] H /KT M AR 4 75 12 K 22 J2 R AR IR A8 43 A /K Hh Bl B
FEJEHEATRIIN, X THAR R 7K IREEAT B, A TAEEECR MK A, IR 20, #ERf
M 0 7 e 7 L P KA QR o R B AR R TR I A RS R AR R S . RO, AR AT AL B A B
B BRL, AR RS A AT IR PRUI[6], IXFERE T USSR Bl i1 BIKISER BE ¥ o A5 0L, K
LR F 7K AR e R I T LUK FE LI R P v DRGSR, RIS AT R e RE AR ML 3R
BRI 7K UG a5 — Fh 48 K 20 A 772 BRDF - (BLa) SO 40 AT BRB0E)EAT 7007, B e SR PP KR 45
B L o 18 B AR ME AR FF AR B SRAT T AR S A OGTE B, ZEXT RO L 2 (BRI 77 TR AF 50 N 5% AR 2 [R] i 45
B H AR CIEE EARARE R, X TGRS BB AR S, ATATAE —Fh A8 2
ARBIS S G H A7) [8] [9]. ELE4F T RAMNMME S EIRIE, ZREHRMERERAS THT
TR RIE, IS MTEER 2 HEEAR . S sAR R T AN BT SR, QR AEY
W KT, A I AE 45 [10] [11] [12].
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Figure 1. Differential area projection
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Figure 2. Spherical coordinate system
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Figure 3. Schematic diagram of simulation experiment
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Figure 4. Two observations in the XOZ plane
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Figure 5. Two observations in the YOZ plane
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Figure 6. The projection of four observation points at O onto the
XQY plane
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Table 1. Fature picture taken at observation point 1 at point A
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Table 2. Fature picture taken at observation point 2 at point A
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Table 3. Fature picture taken at observation point 3 at point A
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Table 4. Fature picture taken at observation point 4 at point A
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Table 5. Fature picture taken at observation point 5 at point O
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Table 6. Fature picture taken at observation point 2 at point O
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Table 7. Fature picture taken at observation point 3 at point O
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Table 8. Fature picture taken at observation point 4 at point O
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Table 9. Fature picture taken at observation point 1 at point B
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Table 10. Fature picture taken at observation point 2 at point B
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Table 11. Fature picture taken at observation point 3 at point B
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Table 12. Fature picture taken at observation point 4 at point B
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J6) R, it LA G RS € 8 SRR R M KA K S L 2R A T YA AN R Syt — PR B I 5

DOI: 10.12677/app.2020.1012069 543 S A B


https://doi.org/10.12677/app.2020.1012069

Wil 2

Figure 7. An image taken without a filter
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Figure 8. Using MATLAB to extract the red image, through the red filter

image
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Figure 9. Using MATLAB to extract the green image, through the green
filter image
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Figure 10. Using MATLAB to extract the blue image, through the blue
filter image
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Table 13. Gray level and BRDF representation of A, O and B points
F* 13.A. O. B m&:HIRE K BRDF RRF37%

ML £ BRDF i~ IRIEYME
1 f(15°, 0%, 28.5°, 180°) 110
2 f(15°, 0%, 28.5°, 270°) 95
A
3 f(15°, 0%, 28.5°,0°) 87
4 (0, 0°, 28.5°,90) 86
1 (0", 0°, 26.5°, 180°) 177
2 (0, 0°, 26.5°, 270°) 182
(o=
3 (0, 0°,26.5°,0°) 181
4 (0, 0°, 26.5°,90°) 185
1 f(6.5°, 0°, 30.5°, 180°) 195
2 f(6.5°, 0%, 30.5°, 270°) 190
B s
3 f(6.5°, 0%, 30.5°, 0°) 192
4 f(6.5°,0°, 30.5°, 90°) 190
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SR, E B (30, 0, 0)abidid matlab T4 H A FEELAE MM il 1 BEAT IR IS, R B S 4 —
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IK B — 8 BEAT IR FEAB RS EE 34T, AR 8235 /K AEAS R BEG OL T I RSHH O, > AR5 7K &R 73 7
PRI X EIRATEE T A AR A L DY K B AR (B 11), YK E R TR R R
FINZAHR, B 93 #e5%5(194 x 153), $RJEFIH matlab xf UG HEAT T K BEAREE, $e5 INIE  BT A 1%
FAUPREALIRI T 20 MEE AL JFHXPUSKIE A AIIX 20 MEER SRR BT 1iH5R, IEIt A1
SRR XS FAt =5k B 7 A — AR B, DAMR R e = b i B AR LR FE
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Figure 11. Four captured sewage images
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Figure 12. The gray value of a 20-pixel image without filter
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Figure 13. Gray value of normalized blue filter image
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Figure 14. Gray value of normalized green filter image
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Figure 15. Gray value of normalized red filter
image
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Figure 16. Comparison of gray values of red and
blue filter images
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