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Detection and Analysis of Photovoltaic Panels Based on UAV and HSV Space

ZHAO Lingling, WANG Ye, LIU Jun
(School of Mechanical Engineering, Shanghai Dianji University, Shanghai 201306, China)

Abstract: To address the difficulty of image analysis in a complex environment, an image segmentation
and detection method of an HSV spatial model was studied. First, a UAV was used to collect images.
Second, Gaussian convolution was used to detect the gradient of the cracked image after the photovoltaic
(PV) panel area was extracted. Finally, morphological image processing and the HSV spatial model were
applied to extract the occlusion, and the ratio of the minimum external rectangle area to the PV panel area
was calculated. This method can effectively segment and detect PV images in complex backgrounds and
provides certain innovative and practical value.
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Table 1 Value range of each HSV component

Fig.2 HSV model

Components H S \%
Blue [0.56-0.71] [0.36-1] [0.36-1]
Green [0.19-0.50] [0.17-1] [0.18-1]
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Fig.3 Segmented photovoltaic solar panels in HSV

980

SEBUN S V8 0 PRSP NG R L FE ]
IR EL, W BRI SR S A% 7 00 e 7
IERRIEAR . 65 B il MBI IR B ORI T L -

4(b)~ () AIEMEIE X y J7 7] L ¥ o 407 Dp 4
R IBRIETFERT LA oy AT 1R 53 508 6
VAR T 3 A PRI AT Do A 2 22 Bk, 7 A L 3 3 2
UL G R R TR



Fak FEI10H
2020 4 10 A L

Vol.42 No.10

FT NN HSV 25 (8] (e AR B Aok I 23 A Oct. 2020

(a) HEEBH KL

(a) Partial gray scale of crack image

(b) x 5 ) L v i I

(b)Gaussian filtering in x direction

(c)y 77 1) L e s
(c) Gaussian filtering in y direction

K4 JEBEG

Fig.4 Filtered image
32 EHEYISR
JeR AR B 1A RGO R T W sk FE AL, 2%
PR 5 LA A R JE A — A R A B DR I ™ A2
ATERN . ASCAR TR LLANE A AL 5 Fs o

(a) LR (b) KAERMMIE () RLFABE
(a) Without dust  (b) Dust occlusion  (c¢) Crack

IR R NG T AR ST
Fig.5 Infrared image of photovoltaic panels
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Fig.6 Segmentation of green plant occlusion
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