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Radar HRRP Target Recognition Method Based on Multi-task
Learning and Complex Factor Analysis
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Liu Hong-wei

Abstract: Most traditional recognition methods for High Resolution Range Profile (HRRP) only utilize the
amplitude information and need large number of training samples to obtain better estimation precision of model
parameters. To utilize the phase information contained in the complex echoes and obtain better recognition
performance with small training data and low sampling rate, a statistical model based on Multi-Task Leaning
(MTL) and Complex Factor Analysis (CFA), referred to as MTL-CFA, is proposed in this paper. The MTL-CFA
model directly describes the complex HRRP data. The statistical modeling of each training aspect-frame is
considered as a single task, and all tasks share a common loading matrix. The factor number of each task is
automatically determined via the Beta-Bernoulli sparse prior. Experimental results based on measured data show
that the proposed model MTL-CFA can not only describe the observed data with lower order of model complexity,
but also obtain satisfactory recognition accuracy with small training data, compared with the traditional Single-
Task Learning (STL) based on FA models.
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