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Anterior Cruciate Ligament Deficiency Auxiliary Diagnosis
Based on Plantar Pressure Information during Walking
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Abstract To study the identification of dynamic anterior cruciate ligament deficiency based on plantar pressure
information, using convolutional neural network, raw plantar pressure data during walking were converted into
images to establish the connection between plantar pressure and anterior cruciate ligament deficiency. Given plenty
of input images and classification results, convolutional neural network could update its parameters for iterations to
fit the connection. Plantar pressure data collected by acquisition system (FootScan®) were divided into two parts,
training set and test set. The training set was used for training the deep learning model tune the parameters, which
helped the model analyze the data better, while the test set was used to generate diagnosis, compare the results to
the ground-truth to evaluate the model’s accuracy, and judge its performance as an auxiliary tool for clinical
diagnosis. The results show that trained deep learning model can correctly diagnose over 90% cases in the test set,
and only takes about 3 seconds to make a diagnosis. The proposed dynamic plantar pressure information based
deep learning model can provide auxiliary diagnosis in very short time, which provides references for the auxiliary
diagnosis and rehabilitation in clinical medicine.
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Fig. 2 Schematic of three preprocessing methods
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Fig. 3 Plantar pressure image data after preprocessing
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Fig. 4 Architecture of convolutional neural network
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Table 1  Accuracy of diagnosis using different models
on plantar pressure image data test set
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Table 2 Analysis of voting model’s classification result
on plantar pressure image data test set
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Table 3  Accuracy of classification using different models
on plantar pressure image data test set
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