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Morphological recognition of rice seedlings based on
Googl.eNet and UAYV image

ZHU Wei', MA Lixin’, ZHANG Ping’, LIU Deying'
(1 College of Engineering, Nanjing Agricultural University, Nanjing 210031, China;
2 Jiangsu Agricultural Machinery Testing Station, Nanjing 210017, China)

Abstract: [Objective] In view of the current situation that the quality of transplanting is mainly based on
manual observation and random sampling in China, it is proposed to use the convolutional neural network
GoogLeNet to recognize the morphology of rice seedlings. [Method] Firstly, clear and intact images of rice
seedlings were obtained by UAV aerial photography at low altitude. Data sets of floating seedlings, damaged
seedlings and qualified seedlings were made by cutting and marking. Then, based on the GoogLeNet structure
training data, the optimal network recognition model was obtained. Finally, the image classification experiment
of seedlings per hole was carried out, and compared with traditional image classification algorithms (SVM, BP
neural network). [Result] Under the condition of using the same samples, the seedling morphology recognition
method based on GoogLeNet completed the judgment and classification was faster and more accurately. The
average accuracy of seedling morphology recognition was 91.17%, and the average detection time was 0.27 s.
Compared with SVM and BP neural network, the average classification accuracy increased by 21 and 13
percentage points respectively, and the detection time was shortened by 1.09 and 0.58 s respectively.

[ Conclusion] This study can provide the relevant support for evaluation of rice transplanting quality.
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Fig. 2 Pretreatment processs of rice seedling image
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Fig.3 The sample images of rice seedlings
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Table 3 The structural parameters of GoogLeNet

it BRSPS HRH Hm ez

Structure Patch size Stride Padding Chd #3333 #5565 P33 Data dimension
I\ Input 224x224%3
BRZE] 7x7 2 3 112x112x64
Convolutional layer 1
W4t 21 Pooling layer 1 3x3 2 1 56x56%x64
EZ2a 1x1 1 0 56x56x64
Convolutional layer 2a
ERE2b 3x3 1 1 56x56x192
Convolutional layer 2b
#iALJZ2 Pooling layer 2 3x3 2 1 28%28x192
Inception 3a 64 96 128 16 32 32 28%28%256
Inception 3b 128 128 192 32 96 64 28x28x480
4L JZ3 Pooling layer 3 3x3 2 1 14x14x480
Inception 4a 192 96 208 16 48 64 14x14x512
Inception 4b 160 112 224 24 64 64 14x14x512
Inception 4c 128 128 256 24 64 64 14x14x512
Inception 4d 112 144 288 32 64 64 14x14%528
Inception 4e 256 160 320 32 128 128 14x14%832
11k )24 Pooling layer 4 3x3 2 1 7x7x832
Inception 5a 256 160 320 32 128 128 Tx7x832
Inception 5b 384 192 384 48 128 128 7x7x1024
1462 Pooling layer 7x7 1 0 1x1x1024
Dropout 1x1x1024
FC layer 1x1x3
#itt Output 1x1x3

1) “Clx1” “C3x3” #= “C5x5” 4% fEInception moduless ¥ P AaT 2 64 B AR E, “#3x3”7 Fn “#5x5” kT fstp
BRZAT, AW Ix 18 BAZEE, “P33” AFZERKBNE, LR 118 B E

1) “Clx1” , “C3x3” and “C5x5” indicate the corresponding number of convolution kernels in the inception module
structure, and “#3x3” and “#5x5” indicate the number of 1x1 convolution kernels used before the corresponding convolution,

and “P3x3” indicates the number of 1x1 convolution kernels used after max pooling
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Fig. 6 Feature extraction of rice seedling image
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Table4 Parameter information of rice seedling outline
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Image M M,
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Table 5 The experimental results of three algorithms for recognition of seedling morphology

o 1R 51 IEH % /% Recognition accuracy S35 R SIS TR] /s
: LIS Ptk BAERRIE Average
Algorithm S
Floating seedling Damaged seedling Qualified seedling recognition time
GoogLeNet 91.6 85.5 96.4 0.27
SVM 69.6 64.2 76.3 1.36
BP#IZ2[ 4% BP neural network 76.9 72.7 86.9 0.85
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