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Abstract: To address the challenge of few-shot class-incremental learning (FSCIL) for specific emitter identification
(SEI) with scarce samples, and the issue that existing methods lacked explicit geometric constraints, leading to new class
embeddings being easily confused with those of old classes, a method for FSCIL based on orthogonal space constraints
was proposed. Firstly, a set of mutually orthogonal pseudo-target vectors was introduced as structured prior knowledge,
and the lower and upper bounds of their quantity were theoretically derived. Next, a collaborative optimization strategy
based on orthogonal pseudo-target vectors was proposed, so as to impose geometric constraints on new class representa-
tion directions and guide the feature extractor to reserve expandable representation directions in the embedding space. Fi-
nally, a classifier weight calibration strategy was designed to quantify the misclassification risk of new class samples dur-
ing the decision process, using high-risk samples to enhance the decision boundaries. Experimental results on the ADS-B
and Wi-Fi datasets show that, the proposed method outperforms other benchmark methods, especially in the extreme
case where only one incremental training sample is available.
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