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Potato Coverage Extraction Method Based on Digital Image
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Abstract; Vegetation coverage is an indicator that reflects the basic situation of vegetation. Obtaining
digital images of the surface and further extracting vegetation coverage has become a measurement method
with the greatest potential for obtaining coverage. In order to use digital images to quickly extract potato
coverage, the vegetation coverage extraction algorithm ( VCEA) was firstly used to obtain the measured
potato coverage from ground digital images, and then the EXG index method and maximum likelihood
supervised classification were used to digitally measure the drone image processing to obtain potato
coverage in each study area. In addition, a new algorithm that used color conversion space HSI (H — A
method) was proposed to quickly extract potato coverage from digital images. Finally, the accuracy of
three different methods was used to evaluate and compare the calculation results. The results showed that
the accuracy of vegetation coverage estimated by H — A method was the highest, all of which were above
0.91, and the fitting degree of fitting function reached 0.97; the second was supervision classification
method, the lowest precision was 0.75, the fitting degree was 0.82, and the worst was EXG index
method, the lowest precision was 0.74, the fitting degree was 0.74. Therefore, the accuracy and
reliability of H — A method were high.

Key words: potato; vegetation coverage; extraction algorithm; Evergreen vegetation index; supervised

classification; color conversion space algorithm
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Fig. 1  Study area location and plot
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Tab.1 Partial parameters of UAV

S8 K fE
/g 1391
e KK RATHE/ (km-h ") 50
R IR /m 6 000
AL RV 15.2
KA A E/ (mA D) 5870
VLA BB R 2000 5

BRI/ (BHFE < BH) 4864 x3 648

x2 MEHBENBISH

Tab.2 Partial parameters of ground digital camera
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Fig.2 Treatment effects of measured value
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Tab.4 Accuracy of classification results

N i HfH  EXGiE¥E WEaXE  H-AR
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n07 1 0. 89 0.93 0.96
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nl3 1 0. 74 0.92 0.98
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nl6 1 0. 80 0.85 0.91
nl7 1 0. 89 0.75 0.91
nl8 1 0.90 0.83 0. 94
o=l 1 0.88 0.90 0.96

FY LS 0 S 22 B B /), e HE 0 T LS B 2R
KZ L EXG fe ke 2z . AR 3 Rl LI H,3 Bl A
[ Ak B ) 3 S 45 5 HOSE 22 5, AR TR R 3 BT
HERZHIHM A Z B, b H - A 3L 0 645
R S R =2 A R R 2 O DN, R 25 R 2 RUTE
1% 7efy , e ORI ER2E N 2. 28% , B o 2 V- P iR 22
0. 45% 5 Wi o3 81k 3 JE 5 R 55 L (LAY R 2 B
K5.13% U FEN 2. 65% s EXG 45 ik 7n R 45
55 S E BYBR 25 e RO 14.25% , K B R 22 0
3.63% o L LTIk H — A 3k REBCR I lir, W oy
RELERRZ EXG 50k % .



& ok Pl M

(a) nO1JEH

(b) nO1 W5 43253

() nOAYE 4327

(i) nOSJE

(m) nO7JEE

(n) nO7WAE Sp2ek:

(q) n105 &

(r) 0B 53250k

(w) nI8JEE (v) n18WE 435k

(¢) nO1EXGHE$ri: (d) nOIEXGH-A:

(h) nO4EXGH-Ap:

(g) nO4EXGHEEL:

(k) nOSEXGH5 %5k

(1) nOSEXGH-A¥:

(o) nOTEXGHEHE:

(p) nOTEXGH-A:

() n10EXGHEH:

(1) n10EXGH-A%:

(w) n18EXGHE%: (x) n18EXGH-A#:

K3 AR b BT B R ROCR 1#

Fig.3 Effects diagrams of different treatment methods

EXGHaEA

o2 =t
GHi S&?L.y:l.ll,\-.R-’:O_74
=1.01x,R*=0.97
Sk, y=1.07x,R?=0.82

P4 S fE 5 T R o A 2
Fig.4 Measured and predicted function models
HiZ 4 AT LA R H - A 3545 2100 4 Bl 25
KGR f i, KGR R ] 0.91 BB, o ik R

0. 99, MMk B2 BB 5 5] 0. 96, HLA 1R = i M o 7k 5 15
*1’\;*‘<{£E’J*‘£r“u\z.ﬂf€j70 75, H ik F] 0. 98,
K BE B A 0.90, H A 85 1Y o P, (B3 A FR
i, N LT AR EXG $8 505 B i 22, I kA
0.74, ik 3 0. 98 KGBE¥(E Hy 0. 88, HA 84 1Y
iR N SR N T B o = S R {E‘%
3 AN [R] 5 R JBC ) S0 AR S N7 ) pR O AR )

R LLE tH,H - ﬁ%ﬁmxuﬂﬁ\JOh
R*=0.97; 'Hx/\*ﬁtﬁﬁ KRR R v = 1. 07x,
R* =0.82; 7 EXG #5400k A5 M sk Eh v = 1. 11x,
R =0.74, 1 138 3 A BB Al 415, H — A 13545
1 bR P L R Bk R B R R T 1L R




%3 1

REH A T IR R R A % R R Uy

169

JE et BOR B o ZR BT £ SR HURE B B 1 1 1Y
WEFE T H — A 3k P d R RLR B 70 263 A EXG 4
WBOENG L, ol S R S0, 9 Hx 07 16 AR 0 i
L
3 &g

(1) MO 2RBOR R H — A K BT Al T B AE 4
B BE 4R (O RMERA BE) v T B 2 28k A EXG
FREAE , R T H S O

(2) NI MG BER U, H — A 3 119 73 KK JEE 39 38

F0.91 LA b, fe iy 53] 1 0.99, 2 {EHAF T 0.96;
T RAER Wi 70 JRTE 1 00 NG B2 foe i {EL 5 1) 0. 98,
R ARAEL D 0. 75, B {E X 5 0. 90, B A FasE s EXG
FERCE 1 73 NG JE foe i (EL 3k 2 0. 98, {H fe IR 4
0.74,3fE 2 0. 88, W AFRE . #k H — A IEAGEE oo
(3) AU R BCRIAH SE PR U6, H — A 3 B
IrRIE M EXG 45 Bk 19 ok KORE B B i) 2 Ko 0
101, 1.07 F1 1. 11, K % B #4005 BE 20331 Oy 097
0.82 F10. 74 ARHI . H — A 3589 Lo 4] R BRI 5 8
SO T 1, YW AR SR S T SRR S A

& % x Wt

RASEIy. TSN AT I B S JrA T ML bt B A R, 2003,

LR, 2011,5(9) ;1661 — 1665.

B ETT I SET]. Rk, 2013,30(4) 1223 -229.

Quickly extract vegetation coverage from digital photos using vegetation

[2] PUREVDORJ T, TATEISHI R, ISHIYAMA T, et al. Relationships between percent vegetation cover and vegetation indices
[J]. International Journal of Remote Sensing, 1998, 19(18) :3519 - 3535.

[3] 4w, 5K o, WhcdE, . BT Jo A M@ B8 5 0l Bl 48 B0m & /N 22 8 a6 BE 3R WOT7 ik [ J/0L ] Rk AL A 2 4z, 2018,

49(4) . 212 -221.
NIU Yaxiao, ZHANG Liyuan, HAN Wenting, et al. Winter wheat coverage extraction method based on UAV remote sensing and
vegetation index[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49 (4): 212 - 221. http: /
www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? flag = 1&file_no = 20180424 &journal _id = jesam. DOI. 10. 6041/j.
issn. 1000-1298.2018.04. 024. (in Chinese)

(4] dfdue, skB%, B0M6, 5. B T80 BT (Y R b i 9 B o B DL SR O ik L]

HU Jianbo, ZHANG Lu, HUANG Wei, et al. Rapid extraction method of grassland vegetation coverage based on digital photos
[J]. Pratacultural Science, 2011,5(9) :1661 —1665. (in Chinese)

[5] o0 MRE XETE. BRSO AT [T]. AEa0m A4 ( B 4AR#RR) , 2001,37(3) 402 —408.
ZHANG Wenbo, FU Suhua, LIU Baoyuan. Accuracy analysis of vegetation coverage measurement by visual estimation [ J].
Journal of Beijing Normal University ( Natural Science Edition), 2001, 37(3): 402 —-408. (in Chinese)

[6] CHAPMAN S B. ¥R m 05 (M. B ER, 6. dbnt: o iat, 1980.

[7] WHITE M A, ASNER G P, NEMANI R R, et al. Measuring fractional cover and leaf area index in arid ecosystem: digital
camera, radiation transmittance, and laser altimetry methods[ J]. Remote Sensing of Environment, 2000, 74(1) .45 - 57.

[8] GUIJARRO M, PAJARES G, RIOMOROS I, et al. Automatic segmentation of relevant textures in agricultural images[ J].
Computers and Electronics in Agriculture, 2011, 75(1) .75 - 83.

(9] KIEF, Bl BRER, 5. NFH WinCAM #/FFIR A PS5 B[ T]. Bl FH4E, 2010, 4(7) :13 - 17.

ZHANG Qingping, ZHANG Shanshan, CHEN Lu, et al. Using WinCAM software to judge and analyze lawn coverage [ J].
Pratacultural Science, 2010, 4(7): 13 —17. (in Chinese)

[10] b le, A M VP PRAT, 55, B MR B 2 5 0 O PR 0 B i [T ). Bk 2 41,2007 ,24(2) : 107 - 112.

CHI Hongkang, ZHOU Guangsheng, XU Zhenzhu, et al. A grassland vegetation coverage measurement based on remote
sensing[ J]. Acta Pratas Sinica, 2007,24(2): 107 = 112. (in Chinese)

[11] =ik, Zde, JKa, 5. B5T RGB LM —Fh R o5 B A 4

ZHANG Chaobin, LI Jianlong, ZHANG Ying, et al. Research on a rapid and quantitative method for grassland coverage based
on RGB mode [J]. Acta Pratata Sinica, 2013,30(4) : 223 —229. (in Chinese)
[12] A MUIEE, F4ush. MEHS HE R b Pk SR IBOR 93 25 B 0 i e [T] . @ IR S50, 2016, 25(5) 719 -724.
REN Jie, BAI Yanchen, WANG Jindi. Research on the method of quickly extracting vegetation coverage from digital photos
[J]. Remote Sensing Technology and Application, 2016, 25(5) :719 —724. (in Chinese)

[13] NORTH P R J. Estimation of fAPAR, LAI, and vegetation fractional cover from ATSR —2 imagery [ J]. Remote Sensing of
Environment, 2002, 80(1) :114 —121.

[14] PEEZ EREHR, SR, 5. IR WH) & Wi A I s AR I R v b SR RO i A a5 BE [T ] W b ARARR 4 R 22 2 4k
(HRF2EM) , 2012, 40(8) :200 -206.
BAN Aiqin, QIAN Yurong, MO Yuanqi, et al.
determination flowchart method [ J]. Journal of Northwest A&F University ( Natural Science Edition) , 2012, 40(8) . 200 —
206. (in Chinese)

[15] 2ok, XVERUR, XU ZRAL, 55 TR S To AALIE SR W 4 /N 22 B 5 BE /AR I [ 7). A olk T 72 2% 4% ,2012,28 (13) : 160 — 165.

LI Bing, LIU Rongyuan, LIU Suhong, et al. Monitoring of winter wheat coverage change based on low-altitude drone remote



170 o Bl cE 2020 4
sensing [ J]. Transactions of the CSAE, 2012, 28(13): 160 — 165. (in Chinese)

[16] BRIAZE, XIULES P52 AR, 55 BURH 16 45 G B R BOR THIR R 8 3 BE ARG B 92 [T ] /K LR Fp 3 4% ,2007,27 (1) .78
80,85.

LU Bingjun, LIU Honghu, FU Suhua, et al. Study on the accuracy of vegetation coverage calculated by photography method
combined with digital image technology [ J]. Bulletin of Soil and Water Conservation, 2007, 27 (1). 78 - 80, 85. (in
Chinese)

[17]  5R2%8E RUEHR, RARAME, 55 HOi UM A s s 55 1 [T ] demtblol 22240, 2008, 30(1) ;164 —169.

ZHANG Xuexia, ZHU Qingke, WU Genmei, et al. Estimation of vegetation coverage by digital photography [ J]. Journal of
Beijing Forestry University, 2008, 30(1): 164 - 169. (in Chinese)

[18] ZHOU Q, ROBSON M. Automated rang eland vegetation cover and density estimation using ground digital images and a
spectral-contextual classifier[ J]. International Journal of Remote Sensing, 2001, 22(17) :3457 - 3470.

[19] B, i, 2B, % FETIRANT W6 EE M 3 XK 32 4R IO % [J/70L ] Rk AL 4k, 2019,

50(5) :239 -247.
ZHAO Jing, YANG Huanbo, LAN Yubin, et al. Extraction method of summer maize vegetation coverage based on UAV visible
light image [ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2019, 50(5) ; 239 —247. http: // www.
j-csam. org/jcsam/ ch/reader/view_abstract. aspx? flag = 1 &file_no = 20190527 &journal _id = jesam. DOI; 10. 6041/j. issn.
1000-1298.2019.05.027. (in Chinese)

[20] TORRES-SANCHEZ J, PENA J M, CASTRO A I D, et al. Multi-temporal mapping of the vegetation fraction in early-season
wheat fields using images from UAV[J]. Computers & Electronics in Agriculture, 2014, 103(2) :104 - 113.

[21] BENDIG J, YU K, AASEN H, et al. Combining UAV-based plant height from crop surface models, visible, and near infrared
vegetation indices for biomass monitoring in barley[ J]. International Journal of Applied Earth Observation & Geoinformation
2015, 39.:79 -87.

[22]  XUMZ, HE¥§, SUSAN Ustin, 55, B[] 77 51 2 06 1% 08 G AR 1Y B ROBEA/RE 9 P s T [T ] D6l 2% 50635 40 #r
2016, 36(8) :2585 —2589.

LIU Huanjun, KANG Ran, SUSAN Ustin, et al. Field-scale crop yield prediction based on time series hyperspectral remote
sensing images [ J]. Spectroscopy and Spectral Analysis, 2016, 36(8) : 2585 —2589. (in Chinese)

(23] g, XUZLL, 1 BH. [l A o 3 5 B2 (¥ JC AL R 52 [ J/0L ] ROl LA 4R , 2014,45(11) ;250 - 257.

LIU Feng, LIU Suhong, XIANG Yang. Study on monitoring fractional vegetation cover of garden plots by unmanned aerial
vehicles[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery,2014,45(11) :250 - 257. http: // www. j-
csam. org/jesam/ch/reader/view _abstract. aspx? flag = 1&file _no = 20141139&journal _id = jesam. DOI; 10. 6041/j. issn.
1000-1298.2014.11.039. (in Chinese)

[24] PGk AT A, 2 EMW, 5. BT A WOGH B T ANEIRZS BRI RAL BT ], Aemadfll R2E24% , 2016, 37(6) :16 -22.
DENG Jizhong, REN Gaosheng, LAN Yubin, et al. UAV ultra-low altitude remote sensing image processing based on visible
light band [J]. Journal of South China Agricultural University, 2016, 37(6): 16 —22. (in Chinese)

[25] LI Xiaobing, CHEN Yunhao, YANG Hua,et al. Improvement, comparison, and application of field measurement methods for

grassland vegetation fractional coverage[ J]. Journal of Integrative Plant Biology ( Formerly Acta Botanica Sinica), 2005, 47
(9): 1074 - 1083.



