
Knowledge Distillation Training (KD-SSP)Our Approach

We introduce a lightweight propagation method that augments any image 

segmentation model with temporal consistency via linear interpolation, guided by 

learned semantic similarity and global registration — without sacrificing accuracy 

or efficiency.
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Introduction Training Results

• We compute the usual cross-entropy segmentation 

loss on the labeled current frame k.

• We add an optical flow-based temporal-consistency 

term between the prediction on k and the warped 

prediction from k − 1, down-weighted by a soft 

occlusion mask 𝑂𝑖,𝑗
𝑘−1→𝑘.

• A teacher produces logits for 

every frame. We warp each set 

of logits to the opposite frame 

with bidirectional optical flow 

and fuse them through an 

occlusion-mask 𝑀𝑜𝑐𝑐, yielding 

temporally consistent soft 

labels 𝑻𝒌−𝟏
𝒄  and 𝑻𝒌

𝒄

• We supervise the student with 

KL-divergence loss on both 

frames, and the optical flow-

based temporal-consistency 

loss ties the two predictions 

together. Model learn from the 

all frames while maintaining 

prediction stability across time.
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Motivation

Aerial autonomous systems rely on 

temporally consistent predictions, 

requiring efficient video segmentation 

tailored for real-time flight.

Challenge

Sparse labels and strict inference 

constraints make it difficult to achieve 

consistent, accurate segmentation 

across frames—posing a challenge for 

safety-critical onboard perception.

Base Training (SSP)

KD-SSP
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