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Abstract

The tongue is a non-rigid structure with similar surface color and texture and spatially varying motion, making
dense optical-flow Ground Truth (GT) difficult to obtain. This study compared a two-frame baseline (2F), Direct 3F,
and confidence-based Adaptive 3F using pretrained RAFT and GMFlow models. Nine anatomical landmarks were
evaluated in four tongue image triplets. Under the Things condition, landmark errors for 2F, Direct 3F, and Adaptive
3F were 4.92, 6.24, and 4.91 pixels for RAFT and 8.30, 8.85, and 8.24 pixels for GMFlow, respectively. Under the
Sintel condition, Direct 3F increased landmark error, whereas Adaptive 3F maintained accuracy comparable to 2F.
These results show that improved temporal consistency does not necessarily improve anatomical tracking accuracy and
support confidence-based selective temporal correction for non-rigid tongue motion.
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