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[ Abstract] At present, the rehabilitation treatment plan for patients with spinal cord injury is generally formulated manually by
doctors based on the results of the patient’s functional assessment. The decision—making of the rehabilitation treatment plan has
problems such as inefficiency, inconsistent standards, and unbalanced sample categories in the case dataset. Based on the UPE-SVM
inference model for the decision—making of the intelligent rehabilitation treatment plan for spinal cord injury, a case data set for
model training and validation is established based on 124 spinal cord injury cases, and the trained UPE-SVM model is used to infer
the corresponding patient’s disease characteristics. The initial treatment plan is used by the therapist to revise the final treatment plan
and update it to the case data set. Using the updated new case dataset, the UPE-SVM model get continuous online trained to
improve the learning ability and generalization ability of the UPE—SVM model. Verified by the test set, the AUC index of this
decision—making algorithm is 0.85, the F', — score is 0.80, the precision rate is 80%, and the recall rate is 85% , which effectively
overcomes the problem of unbalanced sample categories in the data set and improves the accuracy of the intelligent rehabilitation
treatment prescription decision.
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Fig. 1 Flow chart of rehabilitation program decision algorithm
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Tab. 1 Nine input characteristics of the sample patient
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Tab. 2 SVM hyper parameters and range
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Tab. 3 Symptoms and range of spinal injury
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Tab. 4 Selected rehabilitation techniques and their frequency
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Tab. 5 Results of the control experiment
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Tab. 6 Classification performance results of UPE-SVM without sampling back
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Tab. 7 UPE-SVM classification performance results with random sampling back
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