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4 Support Vector Machines
5 Convolutional Neural Networks
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Abstract

Kinship recognition from facial images is a challenging problem in computer
vision due to variations in age, pose, illumination, and unconstrained acquisition
conditions. The strong reliance of existing methods on limited labeled kinship
data significantly restricts their generalization capability in real-world scenarios.
This paper proposes a multi-stage deep learning framework for learmning
hereditary facial similarities by integrating self-supervised representation
learning with transformer-based relational modeling. In the first stage, robust
and general facial representations are learned from a large collection of
unlabeled face images through self-supervised training, without using any
kinship annotations. In the second stage, these representations are refined in a
supervised manner using an inter-personal attention mechanism, which
explicitly enhances subtle genetic similarities between paired faces. The
proposed approach is evaluated on benchmark kinship datasets under both
controlled and unconstrained conditions. Experimental results demonstrate that
the proposed method achieves 94.2% accuracy on the controlled dataset
KinFaceW-1 and 87.6% accuracy on the unconstrained dataset KinFaceW-
II/FIW, corresponding to significant improvements of 4.8% and 6.4%
compared to the ViT without self-supervision, respectively. Furthermore, the
performance degradation of the proposed method when transferring from
controlled to unconstrained environments is only 6.6%, which is substantially
lower than that of comparative methods (ranging from 8.2% to 11.2%). The
findings indicate that combining self-supervised pretraining with attention-
based relational modeling provides an effective solution for reducing
dependency on labeled data while improving the reliability and practical
applicability of facial kinship recognition systems.
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