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history = model.fit_generatox(
train_data_gen,
steps_per_epoch = max(l, total_train//batch_size),
epochs=epochs,
validation_data=val_data_gen,
validation_steps=max(l, total_test//batch_size),
initial_epoch=0,
callbacks=[checkpoint_periodl]¥, reduce ir}

)

WARNING:tensorflow:From D:\ProgramData\Anaconda3\lib\site—packages\keras\backend\tensorflow_backend.py:422: The name tf.global_variables is
deprecated. Please use tf.compat.vl.global variables instead.

Epoch 1/300

93/93 [: ] - 111s 1s/step — loss: 2.2780 — accuracy: 0.1998 — val_loss: 28214.0547 — val_accuracy: 0.0968
Epoch 2/300

93/93 [ ] - 41s 438ms/step — loss: 1.9582 - accuracy: 0.2702 - val_loss: 37.1405 - val_accuracy: 0.1229
Epoch 3/300

93/93 [: ] - 39s 419ms/step — loss: 1. 7675 — accuracy: 0.3241 — val_loss: 9.0718 - val_accuracy: 0.1043
Epoch 4/300

93/93 [ ] - 40s 425ms/step — loss: 1.7462 - accuracy: 0.3491 — val_loss: 14.9649 - val_accuracy: 0.1787
Epoch 5/300

58/93 [———=......c..... ] - ETA: 13s - loss: 1.6392 - accuracy: 0. 4069
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Research on Intelligent Recognition of Silkworm Larvae

Races Based on Convolutional Neural Networks

SHI Hong-kang', TIAN Ya-ya's, YANG Chuang's, CHEN Yu',
SU Si-yuan®, ZHANG Zhi-yong”, ZHANG Jian-fei*, JIANG Meng'

1. School of Engineering and Technology , SouthwestUniversity , Chongqging 400715, China ;

2. Sericultural Research Institute , Sichuan Academy of Agricultural Sciences, Nanchong Sichuan 637000 s China

Abstract: Mixed silkworm larvae of different raceshas a negative effect on cross breeding. In order to solve
the problem of high subjectivity and low reliability in race recognition of silkworm larvae by human eyes, a
study on image recognition of silkworm larvae races by using convolutional neural networks is proposed.
To be specific, first, 10 silkworm races are selected as the research objects and reared under an actual silk-
worm rearing environment. Their larval images are collected at day 3 of the fourth and fifth instar growth,
and thus two datasets containing 10 thousands images are constructed. Then, the light weight convolu-
tional neural network (MobileNet) is used to recognize larvae races, with the accuracy being 98. 9% and
96 % , respectively, on the test set. Finally, in order to verify the trained weights suitable for race recogni-
tion of silkworm larvae, the transfer learning method is applied to identify the larval images of other five
races. The results show that when the number of images is small, the network loading pre-trained weights
has betterstability than the network not loading pre-trained weights. This study confirms that convolution-
al neural network is able to accurately and efficiently identify larval images of different silkworm races. Be-
cause all images are collected from the real silkworm rearing condition, the trained model has an excellent
applic ability, which can provide reference for the development of application software about race identifi-
cation of silkworm larvae.

Key words: silkworm larvae; species recognition; convolutional neural networks; MobileNet; deep learn-
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