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Integrated Convolutional Neural Network and Its Application in Fruits and Vegetables

Recognition of Intelligent Refrigerator

Li Siwen, Lii Jiancheng, Ni Shengqgiao
(College of Computer Science, Sichuan University, Chengdu, 610065, China)

Abstract: As an important part of the household appliances, the refrigerator becomes more intelligent.
Object recognition of the food in a refrigerator is a key technology of a smart refrigerator. However, the
foods in the refrigerator are diverse and disordered, which brings a lot of challenges to identify the varie-
ties of foods. A method using an integrated convolutional neural network is proposed to solve this prob-
lem. The basic idea is that two convolutional neural networks are firstly trained separately. One is used
to recognize the kinds of fruits and vegetables, the other is to recognize the color of them. Then, a multi-
layer perceptron is used to integrate the two independent networks to carry out classification. The two
separate convolutional neural networks can complement and improve each other in the integrated net-
work. In the method, color information, an important feature in the recognition, can be enhanced. The
proposed structure also improves the recognition rate which is influenced by object occlusion and view var-
iations. Finally, the effectiveness of the proposed method is validated on a dataset which contains a large
amount of images obtained from a real situation of a refrigerator.

Key words: convolutional neural network; intelligent refrigerator; object recognition; deep learning; inte-

grated network
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Fig. 3 Single convolutional neural network structure
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Fig. 8 Recognition rate of fruits and vegetables under two training situations
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