? frontiers

Supplementary Material

1 SUPPLEMENTARY TABLES AND FIGURES

361.1379310344828,
1736.4827586206898

326.65517241379314,
1653.7241379310346

337.0,
1464.0689655172414

368.0344827586207,
1346.8275862068967

402.51724137931035,
1295.103448275862

419.75862068965523,
1184.7586206896553

i L-DPNet+D-UNet model i
i | Disease image collection | | ___ o ___ R T S R R e i
: i |
\——— ‘ L-DPNet : D-UNet |
i| Disease image annotation, : ]
i|  analysis, enhancement | | _________________ e A e i
: l Feature Extractioni A E Feature Extraction E Frog eye leaf spot i
i . \ pple leaf ! .- b i
; Disease dataset > ! Lo T . disease segmentation
- Reiljeish  jScgmentation maps | VGG16 ! image :
| : | : ! | i
: | I 1
! v |
) Pixel count statistics !
' Apple frog eye leaf spot l i
| disease dataset . T |
! Severity estimation !
i Estimation of severity for apple frog eye leaf spot disease i
R o o ot

Figure S2. Flow chart of L-DPNet+D-UNet model of the proposed method.
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Figure S3. Visualization of feature layers: (A) Standard convolution network; (B) Deformable convolution
network.




Table S1. Structure of the D-UNet network model.

Module  Contracting Kernel size&stride ~ Output size Module Decoding Kernel size &stride ~ Output size
Encoder 1 Convl 3x3,1 64x512x512  En-Decoder Convll 3x3,1 512x32x32
BN - 64x512x512 BN - 512x32x32
Relu - 64x512x512 Relu - 512x32x32
Conv2 3x3,1 64x512x512 Conv12 3x3,1 512x32x32
BN - 64x512x512 BN - 512x32x32
Relu - 64x512x512 Relu - 512x32x32
Maxpooling 2x2,2 64x256x256 Convl3 3x3,1 512x32x32
Encoder 2 Conv3 3x3,1 128x256x256 BN - 512x32x32
BN - 128x256x256 Relu - 512x32x32
Relu - 128x256x256  Decoder 1 ~ UpsamplingBilinear2d scale_factor=2 512x64x64
Conv4 3x3,1 128x256x256 Concat - 1024x64x64
BN - 128x256x256 Conv14 3x3,1 512x64x64
Relu - 128x256x256 Conv15 3x3,1 512x64x64
Maxpooling 2x2,2 128x128x128 Relu - 512x64x64
Encoder 3 Conv5 3x3,1 256x256x128  Decoder 2  UpsamplingBilinear2d scale_factor=2 256x128x128
BN - 256x256x128 Concat - 768x128x128
Relu - 256x256x128 Conv16 3x3,1 256x128x128
Conv6 3x3,1 256x256x128 Conv17 3x3,1 256x128x128
BN - 256x256x128 Relu - 256x128x128
Relu - 256x256x128  Decoder 3  UpsamplingBilinear2d scale_factor=2 128x256x256
Conv7 3x3,1 256x256x128 Concat - 384x256x256
BN - 256x256x128 Conv18 3x3,1 128x256x256
Relu - 256x256x128 Conv19 3x3,1 128x256x256
Maxpooling 2x2,2 256x64x64 Relu - 128x256x256
Encoder 4 Conv8 3x3,1 512x512x64  Decoder 4  UpsamplingBilinear2d scale_factor=2 64x512x512
BN - 512x512x64 Concat - 192x512x512
Relu - 512x512x64 Conv20 3x3,1 64x512x512
Conv9 3x3,1 512x512x64 Conv21 3x3,1 64x512x512
BN - 512x512x64 Relu - 64x512x512
Relu - 512x512x64  Classifying Conv22 1x1,1 3x512x512
Conv10 3x3,1 512x512x64
BN - 512x512x64
Relu - 512x512x64
Maxpooling 2x2,2 512x32x32
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