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A Minimum Risk Recognition Method of Ballistic Targets with
Rejection Options

ZHAOQO Zhenchong, WANG Xiaodan
(School of Air and Missile Defense, Air Force Engineering University, Xi’an 710051, China)

Abstract: A new method to minimize the recognition risk of ballistic targets with rejection
options is proposed to focus on the unsymmetry problem of different misclassification costs in
ballistic targets recognition. The receiver operating characteristic (ROC) curve is applied to
analyze the relationship between the true positive rate and false alarm rate and the decision
threshold from the perspective of probability distribution. Loss functions of a cost-sensitive
model and a cost-sensitive model with rejection options are defined, and the condition to be met
for minimizing the loss function is derived. The optimal rejection thresholds are obtained via the
tangent of ROC curve. The proposed method is validated on high resolution range profile
(HRRP) datasets of two kinds of targets. The results show that the proposed method obtains the
unique optimal rejection threshold, and minimizes the classification risk as well. The weaknesses
of traditional methods are overcome and the reliability and stability are improved. It shows that
the method has good values in theoretical analysis and realistic applications.
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