AL R Ak K OF F R, 2020, 37(6): 1159-1166
Journal of Zhejiang A&F University
doi: 10.11833/].issn.2095-0756.20190752

F FA4FAE o 2 F0FR BT L 52 RV B B I BB = 1R A
bl K2 5 250, 65T 100083)

WE: [ 86y ] 45t Populus 22 Jw-T 4 IEFe A6 et AR 50 R B 0945 &, R dad st AR R AT A ey 7
EARB VARG T E, [ & ] ALEBRFEROYR, KAA TR Canny -T2 54005 F46FHEHIT
ot B AR AR BATRCRI ST B 2E N F T B 3 AL i AR B RO R OR 3 R e M ve SR IR R B A AR 1R R B R E
1845 OTSU %2 F ik R BUm s B, /G H AL AT 2] 69 )m s e A B i st B, o AldAd S AAERE.
3AAHEEE. 650 000 ANAbZ LA AL 6000 7 A3 T 5460 Alexnet 77 2 W & HHAT I 4H R, [#R] AR
KA A AT 93.56% F7 98.07% # BriE R AVME, BUR B 3620 88.77% 69 iR SAE B R E I . RBIRIT R
WM ST ERB T ERBRAR TR Tt 2HAEKR, AMELBATAOERTH; REASLEAEL AT BEY
BALSL ST B RFFRBE T HR S AN RN G RBABIF O LR R, ARBREELEFRE TR, (48] LnTRE
TRA AR H IR A A AR AR, RA A iR AT R 2 L6 RIS E BARIRA, B TIREMR TR EF 695 48251
A, B8E 1422
KR AMRPF; HHRE;, ERNENYL; BE5E,; Rits
FESHES: S763.1 XRARSRS: A NERE: 2095-0756(2020)06-1159-08

Image recognition of poplar leaf diseases with feature segmentation and
lesion enhancement

MING Hao, SU Xiyou
(School of Information Science & Technology, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] In view of the inconspicuous characteristics of poplar(Populus) scab and mosaic
disease, this paper is aimed to propose a method to improve the disease recognition accuracy by means of the
pre-treatment of the original image set. [Method] Firstly, the contour of the blade was extracted employing the
improved Canny operator edge detection method combined with Hoss Transformation so as to remove the
disturbance of the image background. After that, the contrast limited adaptive histogram equalization was
adopted to reduce the impact of local illumination unevenness. Thirdly, the OTSU segmentation algorithm with
adaptive threshold was used to extract leaf lesion images. At last, the binarized images with lesion and the leaf
lesion images were fed into the Alexnet which consists of 5 convolutional layers, 3 full-connection layers,
650 000 neurons and over 60 million learning parameters. [Result] Both groups came back with a significantly
higher recognition accuracy rate than that of the the original image experiment group (93.56% and 98.05% VS
88.77%). The hybrid method proposed in this paper could help completely extract the images of the main body
of the blade with different backgrounds and effectively avoid the background interference of the target blade.

And the adaptive histogram equalization algorithm with limited contrast helped in dealing with the uneven light
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produced by natural environment and reducing the interference of reflective factors like reflected light.
[Conclusion] The pre-treatment of the images of the above-mentioned diseases has significantly improved the
recognition accuracy, and is highly recommended in future tasks. [Ch, 8 fig. 1 tab. 22 ref.]

Key words: forest protection; poplar disease; convolutional neural network; image segmentation; lesion

recognition
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