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Covariance structure-assisted adaptive target detection for fully incremental
linearized models

TIAN Han' CUI Kexuan™ GAO Yongchan®
(1. Twenty-seventh Research Institute of China Electronics Technology Group Corporation, Zhengzhou 450047, China;
2. Laboratory of Collaborative Intelligent Systems of Ministry of Education, Xidian University, Xi’an 710068, China)

Abstract Aiming at the problem of limited training samples and target information inaccuracy and other
sensitive factors leading to a sharp decline in detection performance when detecting targets by multi-channel array
radar, this paper proposes a covariance structure-assisted adaptive target detection method with full incremental
linearization model. The method adopts the idea of joint processing, modeling the target inaccurate information as a full
incremental linearized model by array oriented vectors, and then designing the covariance structure-assisted detection
by using unitary matrix transformation, and transforming this detection problem into a fractional optimization problem,
and then deducing the final detection statistics by whitening and optimizing the solution. Numerical simulation results
show that by assisting the optimization of the full incremental linearization model using the covariance structure
information, the detection performance of the target in the complex and sensitive environments is effectively improved,
and compared with traditional detection methods, the detection performance remains optimal when the adaptive sample
size is reduced under specific parameter conditions.
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Fig.1 Multi-channel array radar geometry location
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Fig. 3 Detection curves of each detector for different mismatches with sufficient training data
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Fig. 4 Detection curves of each detector for different mismatches with insufficient training data
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Fig. 8 Detection curves of each detector for different mismatches
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