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Fig. 5 Bimodal propertie of m-measure
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Tab.1 The average standard deviation of shadow and non-shadow regions of 18 sample images
FEAR A EiEL D CHkL2618 s k(27 B Somk(28]ae: Scik 4% AR SCH
A An i 2 0. 006 0. 140 0.079 0. 080 0.057
[H 52 4 1 22 0.272 0. 021 0. 109 0. 090 0. 069
B bn il 22 0. 007 0. 203 0. 130 0.105 0. 068
’ I 5 s o 22 0. 041 0.023 0.072 0. 085 0. 064
e B A o 22 0. 009 0. 247 0.129 0.113 0.073
’ [F 5 h 1 22 0.183 0.021 0. 087 0. 096 0. 060
e B A o 2 0. 002 0.178 0.083 0.072 0. 062
! [H 52 A 1 22 0. 105 0.018 0. 060 0. 064 0. 050
B b i 22 0. 004 0. 141 0. 066 0. 080 0. 055
’ I5H 5 o M 22 0.133 0.028 0. 147 0.118 0. 086
A 99 5% b o 22 0.012 0.121 0.117 0.161 0. 069
° F 52 1 22 0. 081 0. 043 0. 055 0. 070 0. 046
Ak 915 bn o 22 0. 007 0.231 0. 102 0.091 0. 056
! [F 52 A 1 22 0.193 0. 029 0. 082 0. 085 0. 056
AR B A i 22 0.013 0.216 0.142 0.119 0.076
° I 52 o M 22 0.130 0.179 0.073 0.088 0.053
A An 2 0.012 0.197 0. 085 0. 096 0. 065
’ F 52 s 1 22 0.134 0. 020 0. 141 0.113 0. 063
A 935 b i 22 0.012 0. 224 0. 156 0.123 0.076
v [F 5% A 1 22 0. 221 0. 022 0.071 0. 088 0. 060
B pn it 22 0. 006 0. 179 0.073 0. 080 0. 049
H 57 52 o M 22 0. 286 0.019 0.106 0.078 0. 055
A AR 2 0.013 0.203 0.116 0.104 0.074
. B 5% 5 o 22 0.133 0.018 0. 083 0. 088 0. 069
Ak 995 b 22 0. 007 0. 205 0.125 0.113 0. 080
o I 5 s M 22 0.163 0. 020 0. 090 0. 095 0. 066
u B hn i 22 0.011 0.192 0.111 0. 100 0.073
F 5 p 1 22 0.198 0.015 0.095 0. 094 0. 057
i B A 2 0.013 0. 157 0. 099 0. 094 0.079
10 [H 52 A 1 22 0. 141 0.015 0. 100 0. 090 0. 068
” AR 2 0.012 0. 146 0. 083 0.072 0. 050
I5H 52 s M 22 0.176 0.014 0. 064 0. 065 0. 039
B bn i 22 0.013 0.174 0. 092 0. 088 0. 052
H F 5 A 1 22 0.185 0. 017 0.077 0. 074 0. 052
B s i 2 0. 009 0.135 0. 070 0.063 0. 035
e [F 52 A 1 22 0.164 0.014 0. 055 0. 050 0. 031
Wl B An i 22 0. 009 0. 182 0. 103 0.097 0. 063
I 52 o M 22 0.163 0.029 0. 087 0. 085 0.058
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Tab. 2 Time cost of shadow detection for 18 groups of samples s
FEAH SCHk[26 )5 3k SCHk[27 )89k SCHk[ 28 )3 Bk SCHERC4 15k A CH
1 1.870%1. 130 0.0640.073 0.02340. 004 0.399+0.016 0.391+£0. 001
2 1.65541. 097 0.1140. 094 0.02640. 005 0.654=0. 029 0.345240. 003
3 0.861+0. 669 0.1040.078 0.02240. 004 0.480+0. 021 0.338+0.003
4 5.39142.421 0.0940. 101 0.024+0.003 0.396+0.017 0.302=0.001
5 5.19441. 402 0.0740.017 0.02240.002 0. 683+0. 030 0.357+0. 004
6 6.305+1.413 0.1840.023 0.02440.002 0.368+0.018 0. 387+0. 007
7 1.71440. 587 0.1340.068 0.02340.002 0.619+0. 029 0.346+0. 002
8 8.448+3.479 0.1140.021 0.02840.002 0.281+0.009 0.369+0.002
9 2.198+1.092 0.0940. 027 0.02240.002 0.692240. 036 0.38220. 001
10 2.85941.102 0.11=40.021 0.024=+0. 001 0.371+0.008 0.365+0.003
11 2.471+1.079 0. 0840. 056 0.025+0. 001 0.44440.013 0. 400=0. 005
12 12.280+1. 379 0.1140.079 0.02340.003 0.598+0.017 0.407+0.003
13 5.16941.135 0.1140.104 0.024=+0.001 0.433+0. 094 0.363+0.001
14 5.21841.104 0.1040. 096 0.02340.002 0.394+0. 004 0.378+0. 005
15 11.388+2. 271 0.0840.038 0.02340.003 0.401+0.076 0.328+0.003
16 5.46840. 626 0.1240.062 0.022+0.001 0.621+0.037 0.324+0. 004
17 1.50240. 362 0.1140. 004 0.02340. 001 0.64320.071 0.31240.003
18 2.47140. 629 0.1040.022 0.022=%0. 001 0.672+0.035 0.306+0. 001
W 4.810%1. 461 0.16=40. 064 0.02340.002 0.480+0. 024 0.355+0.010

R ST X e S 56 45 2R 3R W SCHIR [ 26-28 19034 2o 1) S 36 BE A, AR 91 52 A B 32 A o 22 B9 {6 2030 9 0. 009,
0.1635;0. 182,0. 029;0. 103,0. 087, [A . B AT I F) 5 B3 52 55 A B 52 DX B0y vfis 22 Bl 922 5= . 32 5 AR B3
O3 UK RE B 2% L TR A R . SCRR L4 DRI SCRTE oF 52 36 e A R A AR B2 0 B 52 20 350, A v 22 {EL 3 (6L 20 30l A
0.097,0.08530. 063,0. 058 , FFZ AL I FR A5 59 B 52 5 AF B 52 A o 22 22 S B B AR 85/, By s S 3 1 BT s A
(EAR SR AG W 3 1) B 52 5 A 9952 DX b o 22 S /0N B S 06 DOHS 0 88 B v . SCRR (4 1300k 5 A SRR X S 06 A
AP TRk 1] £ 5 23 31 2R 0. 480 1 0. 355 s AN SCIA Uk I 5 1 oty 5 B M2 (0 PR 4R B 2 G D00 0k vl e 1) 46 4 B /D
)« ELA S G ) ARG K 2 R IH A SR A Y

AIC 18 41 90 BRI HG b HE AR AEA L fie /s 89 B A B/ N B AR BT o5 LE 23 300 18. 720011 2. 8200 AR SCHR Ik
X T e B 52 A AR B 52 i Lo - 98 P 15 B 52 A6 00 114 3 17 P o 5 3 — 20 S5 6 36 % AR B 2 R AR BT 2 o e 3
BRI AT BE i 7 Bk — 2D BT
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Shadow Detection of Soil Color Image Based on Semi-Supervised Dispersion

HAN Puchu'?, ZENG Shaohua'?, ZHAO Bingyu'?, XU Yidan®*, WANG Shuai'
(1. College of Computer and Information Science. Chongqing Normal University;
2. Chongqging Center of Engineering Technology Research on Digital Agricultural Service, Chongqing 401331
3. Chongqing Beibei District Station of Plant Protection Plant Quarantine Station, Chongqing 4007153
4. Chongqing Master Station of Agricultural Technology Promotion, Chongqing 400121, China)

Abstract: [ Purposes |Due to the influence of light and natural fracture concavity of soil core soil, there are shadows in the soil image
acquired by machine vision acquisition terminal. In order to avoid the interference to the subsequent soil species identification, it is
necessary to detect the shadow of soil image. [ Methods|Through the analysis of shadow and non-shadow in HSI color space of soil
color image. it was found that shadow and non-shadow had certain separation characteristics in H and I components respectively.
Firstly, in order to increase the separation characteristic for soil image shadow detection, H is converted to H”, and then H” and
Iare used to introduce stretching factor to construct m-measure with significant bimodal and separation characteristic for shadow
detection. Then, the shadow detection threshold is roughly estimated by using the bimodal characteristic of m-measure histogram.
According to the roughly estimated detection threshold and two main peak points, some data are calibrated for shadow and non-
shadow, and the supervision information of shadow and non shadow area is obtained. Finally, the data subset to be detected is
constructed, and the discreteness of the data subset and the supervision information of shadow and non-shadow is defined. Semi-
supervised clustering of uncalibrated data is carried out step by step according to the dispersion. Semi-supervised clustering is used to
complete the shadow detection of soil color image. [Findings]The experimental results show that the average standard deviations of
non-shadow and shadow in soil image segmentation by comparison algorithms of reference[ 26-28] are 0. 009, 0. 163; 0. 182, 0.029;
0.103, 0.087, respectively. There are order of magnitude differences between the standard deviations of non-shadow and shadow of
soil image, and the shadow detection of soil color image is failed. The standard deviations of non-shadow and shadow detection
algorithms in reference [4] and here are 0. 097, 0. 085; 0. 063, 0.058, respectively. The results show that the both algorithms are
effective, but the standard deviation of non-shadow and shadow of soil image detected here is lower, so the accuracy of shadow
detection algorithm here is higher. At the same time,the average time cost of the algorithms in reference [4] and here are 0. 480s
and 0. 355s, so the time cost of shadow detection here is lower. [Conclusions]It improves the efficiency of shadow detection of soil
color image based on semi-supervised discrete degree clustering algorithm. and the algorithm is effective.

Keywords: semi-supervised; threshold clustering; shadow detection; dispersion
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Fig. 2 Histogram of H and / components in shadow and non-shadow regions
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Fig.6 Graph of angle ¢ and Fig. 7 Shadow detection results of the 12th group of samples with different algorithms
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Fig. 8 Shadow detection results of the 18th group of

Fig. 9 Example diagrams of algorithms in
samples with different algorithms

reference [27] and this paper
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Fig. 10 Example diagrams of algorithms in Fig. 11 Example diagrams of algorithms in reference [4] and this paper
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Fig. 2 The antibacterial effect of

Fig. 3 Acute eye irritation test of
the compound Chinese herbal film-forming spray

the compound Chinese herbal film-forming spray



