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Development of an automated pharmacy Chinese medicine decoction
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Abstract: When traditional pharmacies purchase traditional Chinese medicine decoction pieces for storage, they often need to go
through manual verification to ensure that the Chinese medicine decoction pieces enter the corresponding medicine box. Traditional
Chinese medicine decoction pieces also need to undergo manual intervention to ensure correct dispensing during dispensing and
delivery. In response to the problem of long review time for traditional Chinese medicine decoction pieces entering and leaving the
warehouse, the Ul display interface design of the automated pharmacy traditional Chinese medicine decoction piece recognition
system was completed using QT Designer software on the front—end, and a 14 layer convolutional neural network model was built
using the Keras framework in TensorFlow on the back—end. The model was trained on 14 000 datasets, and an accuracy of 95.07%
was obtained on the training set. The interaction between the front—end and back—end of the software was achieved through the
design of signal slot functions and the external deployment and invocation of training models. The self —developed automated
pharmacy Chinese medicine decoction piece recognition system software has three recognition functions: local image recognition,
photo recognition, and continuous recognition. The software can effectively assist pharmacy personnel in reviewing the entry and exit
of Chinese medicine decoction pieces, improving work efficiency.
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Fig. 1 Display interface of automated pharmacy traditional

Chinese medicine decoction recognition system
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Fig. 2 Identification process of traditional Chinese medicine

decoction pieces
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Table 1 Structure of self built convolutional neural network model

P2 2 ) B ity 280
Conv2D (None, 254, 254, 64) 1792
MaxPooling2D (None, 127, 127, 64) 0
Conv2D (None, 125, 125, 64) 36 928
MaxPooling2D (None, 62, 62, 64) 0
Conv2D (None, 60, 60, 64) 36 928
MaxPooling2D (None, 30, 30, 64) 0
Conv2D (None, 28, 28, 128) 73 856
MaxPooling2D (None, 14, 14, 128) 0
Conv2D (None, 12, 12, 256) 295 168
MaxPooling2D (None, 6, 6, 256) 0
Conv2D (None, 4, 4, 512) 1 180 160
Global AveragePooling2D (None, 512) 0
Flatten (None, 512) 0

Dense (None, 35) 17 955
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Fig. 3 Changes of accuracy rate and loss rate during training
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Fig. 4 Working mechanism of signal and slot functions
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Fig. 5 Flow chart of local picture recognition
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Fig. 6 Local image recognition test
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Fig. 8 Continuous recognition test
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