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The Adaptive Linear neural network (ADALINE) and Least Mean Squares (LMS) learning rule are
used to predict the target motion according to position information of body markers. The entire
procedure is consisted of two steps: network training and motion prediction. In the first step, the
neural network (ADALINE_1) is trained for predicting the Target position by the position of Body
Marker-A. The second neural network (ADALINE_2) is trained for predicting the position of Body
Marker-B by the position of Body Marker-A. In the second step, the Target position is initially
predicted by ADALINE_1. As the relationship between body marker and target motions could
vary slightly in clinical case, the predicted target position needs to be verified and corrected. This
process is accomplished by ADALINE_2. The prediction error of ADALINE_2 (the difference
between the predicted and actual positions of Body Marker-B) is used to correct the predicted
Target position by ADALINE_1. This prediction algorithm was tested by several clinical cases.
The prediction error is calculated by comparing the predicted and actual Target positions. It is
found that, with the position correction using ADALINE_2, the predicted Target position by
ADALINE_1 is apparently improved comparing with the predicted one without the correction. The
preliminary result indicates that the Target position could be predicted using the ADALINE

algorithm based on position information of body markers for gating therapy.



