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Abstract

Using the deep learning transfer method, the study selects the output of the bottleneck layer of the
basic model as the extracted features, and uses the later training layer as the classifier to realize
the automatic classification and recognition of the images of corn development stages. Under the
deep learning framework of TensorFlow, the transfer networks based on inception V3 and vggl6
are built respectively. By adjusting the model input size, we build four different models, which are
based on the original size of inception V3, the large size of inception V3, the original size of vgg16
and the large size of vggl6. The model was trained and tested on corn data set to compare the
training accuracy and detection accuracy of the four models. On the recognition of corn develop-
ment stages, the transfer network constructed by the same basic model and different size models
had little difference on training accuracy, and the large-scale model was significantly better than
the original size model on testing accuracy. Due to its features of deeper model, more parameters
and taking up less space, the large-scale transfer network based on inception V3 with higher test
accuracy is more suitable for the classification and recognition of corn pictures in this paper.
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Figure 1. Feature extraction of corn image by convolution neural network

B 1. EFRWE MR E K E FHHEE
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Table 1. Vgg16 basic network model
%= 1. Vgol6 EAtm 4R iERY

name type Input size
Conv blockl 2Conv + pool 224 x 224 x 3
Conv block2 2Conv + pool 112 x 112 x 128
Conv block3 3Conv + pool 56 x 56 x 256
Conv block4 3Conv + pool 28 x 28 x 512
Conv block5 3Conv + pool 14 x 14 x 512
Flatten Flatten 7 x7x512
linear linear 1x 1 x 4096
softmax softmax 1 x1 x 1000

Table 2. Network of corn development stage based on vgg16 original size migration
2 2. BT vgol6 RIARTIERA E KL BHIRAIM L%

Layer (type) Output Shape Param
vgg16 (Model) (None, 7,7, 512) 14714688
global_average_pooling2d (None, 512) 0
dense_1 (Dense) (None, 256) 131328
dense_2 (Dense) (None, 10) 2570

Total params: 14,848,586
Trainable params: 133,898
Non-trainable params: 14,714,688

Table 3. Network of corn development period based on vgg16 large scale migration

3. T vgole ARSHEBHIERE ERIRAI ML

Layer (type) Output Shape Param
vgg16 (Model) (None, 70, 70, 512) 14714688
global_average_pooling2d (None, 512) 0
dense_1 (Dense) (None, 256) 131328
dense_2 (Dense) (None, 10) 2570

Total params: 14,848,586
Trainable params: 133,898
Non-trainable params: 14,714,688

N T BRI S AR R RS, A SCEREFE T 3T inception V3 IERE ML, [ #4547 T inception
V3 55 R . inception V3 R RSFIER I TR K B IR MM % . % 4, %2 5, % 6 477l JE7n T inception
V3 HAH 2SR HET inception V3 JRIGRSFIER M KR B IR AIM L. T inception V3 KR~FiE
I T KK B IR A M 25 . inception V3 H:fitli o £ #5183 44 HH P 4™ Conv block #4511 3 4™ Inception Block
PR, BT MRS 299 x 299 x 3 F| 1 x 1 x 1000 . A CHET inception V3 HIER ML,

DOI: 10.12677/hjas.2021.114040 273 Al L2


https://doi.org/10.12677/hjas.2021.114040

(7P NG

a3 N2 EE, W — AL EFPE A dense 2, [AII 445 inception V3 FEREMIZ%, 5 —1 dense
JE B E Sy 10, RISEEL T ASCEOKE Y 51050 H AR 10 AN B BHRIMU . [H F vggl6, AR 55
Bt 7 TR R RN R R ST PR N X 25 A5 78, RS R 2002 4 HH 43 31l M 8 x 8 x 2048 il 92 x 92 x 2048,
MBS 23,911,210 4, YIZSHUHELZ 2,108,426 1, R4S H#H I 21,802,784 1,

Table 4. Basic network model of inception V3
5% 4. Inception V3 Z At IEEY

name type Input size
conv 299 x 299 x 3
Conv blockl conv 149 x 149 x 32
Conv padded 147 x 147 x 32
pool 147 x 147 x 64
conv 73 x 73 x 64
Conv block2 conv 71x71x80
conv 35 x 35 %192
Inception Block 1 3*Inception 35 x 35 x 288
Inception Block 2 5*Inception 17 x 17 x 768
Inception Block 3 2*Inception 8 x 8 x 1280
maxpool pool 8 x 8 x 2048
FC linear 1x1x2048
softmax softmax 1x1 x 1000

Table 5. Corn development stage recognition network based on original size migration of inception V3
& 5. £T inception V3 JRIERTIE M E KL BHAIR A M5

Layer (type) Output Shape Param
inception_v3 (Model) (None, 8, 8, 2048) 21802784
global_average_pooling2d (None,2048) 0
dense_1 (Dense) (None, 1024) 2098176
dense_2 (Dense) (Noneg, 10) 10250
Total params: 23,911,210
Trainable params: 2,108,426
Non-trainable params: 21,802,784
Table 6. Network of Corn development period based on large scale migration of inception V3
2 6. T inception V3 X R~ E#H M EHK L B HRIRBIMLE
Layer (type) Output Shape Param
inception_v3 (Model) (None, 92,92, 2048) 21802784
global_average_pooling2d (None,2048) 0
dense_1 (Dense) (None, 1024) 2098176
dense_2 (Dense) (None, 10) 10250

Total params: 23,911,210
Trainable params: 2,108,426
Non-trainable params: 21,802,784
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HKEME, B T FORM I BRI LA R B IR S R EG, PRIE IR 7 FREAR R TR,

HFREA S A RBREARLIM, AR LRFER T RS ST B, B ES S HFEA =D 1
FEA, HREIEREARIE B2 A, RIS RBRE A=
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Table 7. Corn data set table
7. BRBUBER

1EY) REM AR
g 118
= 154
Ry 487
W 469
i ik s
ViR 44
42 726
FLAA 263
JRF 637

3.2. BRI

3.2.1. Vgg16 RREMMA R HHER KR E RIS 5%

R 2.2 e @I T vggl6 JEte RTER I Tk & B RSN R T vggle KR HERBIE
KRG IIRBL, 5B 3.1 PR rO I ZaE, 4 AR/ b RIFIR, &5 50T £ 8 figk.
Soeb, TR 1 T T AR, 4 Ik E) 94.6%6H1 95.5%, ZERIAAC, [E IR 2 P RIR R 45
55 68961 80%, % FWIE. UHAET vogl6 MIERSMLG, KR BERIRII RS 5 B 00 T BUaG R~ RO

Table 8. Training and test results of different input dimension models of vgg16

% 8. Vggle AR RTHEEIIZG S MK 4R

F A I ZRIER 2 (%) I HER 22 (%)
JEhs R 7 94.6 68
KR HEAY 95.5 80

3.2.2. Inception V3 FEIHIN R~H R RUIRE E IS ST

FIH 2.2 i #8 H2ET inception V3 JE 4R RTIE R 1) B oK & & BATR 3 M 25 A1 2T inception V3 KR
SHEB R R KRR GRS, 2RlIZe 3.1 Bkl gede, A i Bre e b Rrmit, 458
TR 9 Fn. Hodr, BRI ZRER S IR S, 2 AR 97.3%F1 98.1%, ZETIAN K (H =M HE
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Table 9. Training and testing results of inception V3 models with different input sizes
# 9. Inception V3 REMIAR SHERIIZ 5K LER

A YR 2 (%) R AER 2 (%)
JRUE R~ 97.3 75
KR 98.1 85

3.2.3. Inception V3 1 Vgg16 T B E B4 BEXTEE

MGG IS RRTE, AR KR AR (K PE REAR AR T B RT3 19 ol X 28 K R
BRI 2 P MR R R B L AR K N, SRR, IIZEmR . AERE 25 T AT R L, VE4RE0E o
%10 fim. METXTLEEIE T LLE B, HET inception V3 KRN IITR ML, BRI, 5%, IFHH
5 R A R0, DR B 1 S A A SRR B R IR R & 140 SR

Table 10. Comparison of comprehensive performance of two migration networks

= 10. AIPEIHBMELEE HREXT LR

IR TR KN B YIZRAERH % (%) W 22 (%)
vggl6 23 528M 14,848,586 95.5 80
inception V3 159 92M 23,911,210 98.1 85
4, 4Eig
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