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Image Recognition Algorithm of Hlyphantria cunea Larva Net
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Abstract: According to color distribution characteristics of Hlyphaniria cunea larva nets, RGB color
space was selected and the data differences of each channel were analyzed for net curtains, leaves and
branches. Furthermore, R — B color model with the Otsu method and threshold algorithm were used to
segment images. The region labeling and Freeman coding methods were adopted to calculate the area of
each region. The double threshold value was determined and residual noise was removed by using the
mean and standard deviation of a plurality area. According to the differences between area sizes, fine
white and white regions were compensated by using improved expansion corrosion method. Experimental

results showed that the accuracy of net curtain image recognition was above 85% and single image

processing time was less than 40 ms.
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Tab.1 Mean statistics of object color difference
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Fig.3 Segmentation of example images

(a) 1 ~2 M RHE T (b) 1 ~2 R4 1

(c) 3 el HUHE 1

2.3 BEREEMEANDE
B {E 7 B A 1) —AE R AP AR 2 T X

(d) 3 % 1

#B4r B AR DX I A R R, T R T LM RME A M B
2.3.1 TP LpRAb

53 e i PG I e DX sl s TR 22 5 e 0 A i
PO : R X (P 3a) 5 BRERAR A 8] W7 X3
(Bl 3e), MMk TP Z ], 2 3 T AR
KB X I8 (E 3b) o AR X — 5 ?Eﬁﬁﬁ‘h@fﬁT
KB AL B 515 -

(1) X ZAHEME M ERBIT W22 #4744
R H AR RN TR C, 4 Freeman 2
7y 2Q0 S R G SR RE S I e A — i, SR
B X — ek, 28 R b B> T LA A
— A EAR AT DR IC (AR ) |, im 44 R IXI 1,
2, ,No N NEHR BT XRG40

(2) Wb B[R] e 72 N A T — A sh 2 5]
p ()0 R B — DT &R R 1B, 25 B R
(RIS B Ay A X6 g DX %) T AR 43 oilie S p (1),
p(2) (i) o p(N) o

(3) B T ARSI B 45 T AR e i e
I E A R, 3R LR T AR Y-S A FAR i Ty
%D,

Sy

- A -y

(3)

k 2\~



oM

AR A ST IR H o e PR AR B ik 201

s A ERERE R T, =A -D, T, =A + D,
(4) MRS SRS B, AR 53 % T AR I (BN T
A AR X S 5 2R SR B A T B A A 3
0 (T,=p,<T,)
flx,y) = 255 (Hfb) (4)
K fla,y) —18 RS (v, y) L BIKE
ARSI ZE R K 4 Fis, Bl d4a KA H
IR DR R | (&) 4b Fhi s i 1 A R 2 I 7 X
PR, B 4e 4d HOR R 168 DXCIBRT R] BT ) 22 26 1
PREE AR i/ NPeR DX 5 B

K4 ZBIEBIR T ers LRSS
Fig.4 Noise remove of example images
(a) 1~2 WML (b) 1 ~2 W4RFIR 1
(o) 3WAMMAET  (d) 3 BARME 1

2.3.2 SRR AK A ek

R 4 B 15 25 8 ARI Y R —ME =
SRR WZAR Rt B 1, i AR R AR
JEMUR R R AR R 8 PN R — MR R 2R
1R Wz A% 2l AR 2] oAt R 15 R AR
BAAL I I ok 2 A 0 22 3R AR A X
X — [ U T et ) R K Tk v

(1) FEFHRAER XA 50, BT X 2 ik
PR WA BR800 DI A i 2 TR T, ARk
9128, KB R A A X mEVNT T, B FR A
552 2RI/ A X, KR4 N R 22 2k,
BAANBIERS SAFAE, 2R R — S0 E
HLACEREH 8] R € DX, s I % L4

(2) X551 2R IK AT il b 3, 25 B X R
AR/ N SR T

(3) X5 2 28X A — A hRic K id s 2
E AL ET AT 4R (%8 BRI bR
ZEmf—IEHAT) A Xy KX Ko P Xy, EEHE A

BOK H R i X B ), 38 b, (P
LR AN E R T BT ) o X T/ T 4

AMG R X3, B 15 F A T3 4 o7 B iR %
LARPR, G ZKERHERPRE R 0, R — MR R
XIRATE, BT B2k B B OB AN T AR
{EGE T B %

(4) ¥ —90° ~90° XI5, 18 2543 | X A Ak 5 44
X A FE Y Rl 1) 18 AN XA 2 X AR 18 4
PG I S AR 2, S IR (3) , &SR
FE UERAEZE/NT 120 B AN RUR A 2248 BT
A /N € DX A S R e B, MR ifE 2 KT
120 i, 85 e o A %) X sl 197 1) 7 B 918 R Sy
I 22 B A B ), AR AL T3 — 43 1 DX R
B AR Bk

2 ik 3 L A S A RN 5 B, K
A IX TR, 8] Sa 8] Sh WA 40 /N
BB, & Sc &l 5d AR EE A4 /IN R 4k ) FE AR

F5 EUMREBRAN/ NGRS Ak BEE
Fig.5 Results of dilation and erosion process
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Tab.2 Accuracy of image segmentation

T NEWEE ARREE E Y
M M M /%
1 21169 18 886 2283 89.22
2 2489 2713 136 94. 54
3 38 683 34 041 4642 88. 01
4 81083 69 755 11 328 86. 03
5 21933 18 772 3161 85.59
6 40 924 43 052 2128 94. 80
7 39924 35895 4029 89.91
8 71310 64 991 6319 91. 14
9 1087 1162 75 93.10
10 26 426 25072 1354 94. 88

4 Hit

(1) & H A HT, 55 B ik 4l N 3 575 52 4)
E %25 A 0 E 0 RGB 55 [al, ffi F R — B il ,
P B KIS Ty 2205 45 A BE 5, 6 H 4
R e N ST v [ s e R = S

(2) Geit 4% X g AR, T F 58 O 4 {E ApR
Y7 250 XU, 2 B 1 AR F el i e T3
X3, B A% X R 43S P S . KR 8 DX sl R 40 /)N
F X, 6K A 8 Xl (5 oh vk 2R A7 b
2% F /N A DX AR — DO Rl SR I
WA 1| A N 7 W P 7 G e S 2 AP R A
A B A A M, B 29 31 H bR XK, RUIRG A
85% VA I,

(3) Bl T BAE R — B T8I, W fp T B 2s
V) B e, e X A /70 A 8 DX s 47 43 B HE S A& % b
i, R X IRAR 2 (H X S B i AR /DN, HA H
SR Z: I R B3R, RN B 5 i S e

& % x #t

FAHAR. KE A A AR A PR D] B, 2011, 13(20) : 181 ~183.
2 kD, RRAR. SGRE Y AU B IR EOR [T ] dEntAlk, 2011, 31(24) : 30 ~32.
Zhang Bo, Cheng Wei. Fall webworm and control technology[ J]. Beijing Agricultural, 2011, 31(24): 30 ~32. (in Chinese)

3 Pieter Johannes, Ende tes-Gravenzande, Anton le Lzak, et al. Method for spraying cultivations in greenhouse involves using at

least one fluid reinforced by gas to promote full coverage of growing plant; NL, 1018899 P]. 2003 —05 —01.

4 Sammons P J, Furukawa T, Bulgin A. Autonomous pesticide spraying robot for use in a greenhouse[ C] // Australian Conference on

Robotics and Automation, Sydney, Australian, 2005, 1 ~8.

5 Gillis K P, Giles D K, Slaughter D C, et al. Injection mixing system for boomless, target-activated herbicide spraying[ J].

Transactions of ASAE, 2003, 64(4) . 997 ~1 008.

6 Hong Y Jeon, Lei Tian, Loren Bode, et al. Plant specific direct chemical application field robot[ C] /2009 ASABE Annual

Meeting, ASABE Paper 095697 , 2009.

(THE% 208 TT)



208 P A R = 4 20134

Computer and Electronic in Agriculture, 2006, 51(2) . 1 ~16.

15 Baker B, Olszyk D M, Tingey D. Digital image analysis to estimate leaf area[ J]. Journal of Plant Physiology, 1996, 148(8) .
530 ~535.

16 FFE IEL, FHR,AF. FETEEN TR A it m A E ()], AL HLARA 41,2013 ,44(2) 200 ~204,199.
Guo Xiaoyu, Sun Yujun, Wang Yifu, et al. Improved artificial neural network for determination of plant leaf area [ J].
Transactions of the Chinese Society for Agricultural Machinery, 2013,44(2) :200 ~204,199. (in Chinese)

17 Nyakwende E, Paull C J, Atherton J G. Non-destructive determination of leaf area in tomato plants using image processing[ J].
The Journal of Horticultural Science and Biotechnology, 1997, 72(9) . 225 ~262.

18 Rouphael Y, Mouneimne A H, Ismail A, et al. Modeling individual leaf area of rose ( Rosa hybrid L. ) based on leaf length and
width measurement[ J]. Photosynthetica, 2010, 48(11);: 9 ~15.

19 Pal N R, Pal S K. A review on image segmentation techniques[ J]. Pattern Recognition, 1993, 26(9): 1277 ~1294.

(#5202 TT)

7SR, ARINER, FZF, 4. BT DSSA AR REXTIEMIZEALAE RGBT [T, Ml RHEF A, 2008, 22(2) : 68 ~70.
Hu Tianxiang, Zheng Jiagiang, Zhou Hongping, et al. Design method of software system for intelligent target oriented sprayer based
on DSSA[J]. China Forestry Science and Technology, 2008, 22(2) : 68 ~70. (in Chinese)

8 BRI, s, gD, IR A BUTUR EXEI LGS N BT [J]. R ER, 2011, 42(1) : 177 ~180.

Geng Changxing, Zhang Junxiong, Cao Zhengyong. Cucumber disease toward-target agrochemical application robot in greenhouse
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42(1); 177 ~180. (in Chinese)

9 FHRE RN, BEFE. ST ROMEH A T AZ EEXTEmE G R R RGBT )], AOWUEE, 2011, 42(4) : 179 ~183.
Yin Dongfu, Chen Shuren, Mao Hanping. Weed control system for variable target spraying based on fuzzy control[ J]. Transactions
of the Chinese Society for Agricultural Machinery, 2011, 42(4) . 179 ~183. (in Chinese)

10 FHRE, BB, 330, SETAbTr KR NS B2 RR A R gttt ()], R TR, 2011, 27(4) : 131 ~135.

Yin Dongfu, Chen Shuren, Pei Wenchao. Design of map-based indoor variable weed spraying system[ J]. Transactions of the
CSAE, 2011, 27(4) . 131 ~135. (in Chinese)

1 gREE, T, TSE SETHLabatng A AN T RGN T]. ARRHE 5%, 2010, 15(8) : 29 ~32.
Cheng Ying, Ding Wei, Ding Xiangmei. Research on the field path recognition of self-propelled spraying machine based on
machine vision [ J]. Agricultural Science & Technology and Equipment, 2010, 15(8): 29 ~32. (in Chinese)

12 F5, WU, WK ST EEDAPREIERBERET% )], R4, 2007, 38(11) : 77 ~80.

Wang Yong, Shen Mingxia, Ji Changying. Using color data and shape properties for cotton fruit recognition[ J]. Transactions of
the Chinese Society for Agricultural Machinery, 2007, 38(11) : 77 ~80. (in Chinese)

13 BRECHE, PMY]. SEAIACE RS RS A [ M. db5e. iEARRAE L AL | i Bl A7 it , 2008.



