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Goals
•  Reliable autonomous systems require temporally consistent predictions.
•  Aerial footage involves different motion dynamics than ground-level driving footage.

Cityscapes1 UAVid2

1M. Cordts, M. Omran, S. Ramos, T. Scharwächter, M. Enzweiler, R. Benenson, U. Franke, S. Roth, and B. Schiele, “The Cityscapes Dataset,” in CVPR Workshop on The Future of 
Datasets in Vision, 2015.
2Ye Lyu, George Vosselman, Gui-Song Xia, Alper Yilmaz, and Michael Ying Yang. Uavid: A semantic segmentation dataset for uav imagery. ISPRS Journal of Photogrammetry and 
Remote Sensing, 165:108 – 119, 2020

● Ground-level footage
● Many independently moving objects

● Aerial footage
● Viewpoint shifts due to UAV motion



Challenges
•  On-board processing: Limited computational power during inference

•  Limited label data, sparse annotation often not suitable for temporal consistent training

 DFF3 reuses last key-frame 
features aligned via optical flow for 
efficient prediction.

 Partial computation on non-key 
frames limits accuracy.

 TCB5 uses attention-based mixing for temporal 
feature enhancement.

 High computation hinders real-time deployment.

 NetWarp4 

Enhances 
features with 
temporal context 
via optical flow 
and linear 
interpolation.

 SSP focuses on real-time video segmentation 
tailored for UAVs, balancing accuracy, consistency, and 
efficiency.

 SSP efficiently augments any image semantic 
segmentation model

 KD-SSP leverages unlabeled frames to enhance 
performance.

3Xizhou Zhu, Yuwen Xiong, Jifeng Dai, Lu Yuan, and Yichen Wei. Deep feature flow for video recognition. In Proceedings of the IEEE conference on computer vision and pattern recognition, pages 2349–2358, 2017.
4Raghudeep Gadde, Varun Jampani, and Peter V. Gehler. Semantic video cnns through representation warping. In The IEEE International Conference on Computer Vision (ICCV), 2017.
5Jiaxu Miao, YunchaoWei, YuWu, Chen Liang, Guangrui Li, and Yi Yang. Vspw: A large-scale dataset for video scene parsing in the wild. In Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition, 2021.

 Slow optical flow computation 
limits real-time performance.
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Experiments

UAVid2 Dataset
UAVIDdata.mp4

2Ye Lyu, George Vosselman, Gui-Song Xia, Alper Yilmaz, and Michael Ying Yang. Uavid: A semantic segmentation dataset for uav imagery. ISPRS Journal of Photogrammetry and 
Remote Sensing, 165:108 – 119, 2020

http://drive.google.com/file/d/1A9PNmJOGfM8KYL2F7PyGkUHoF9F2Xyqk/view


Experiments

RuralScapes6 Dataset
RuralScapesdata.mp4

6Alina Marcu, Vlad Licaret, Dragos Costea, and Marius Leordeanu. Semantics through time: Semi-supervised segmentation of aerial videos with iterative label propagation. In 
Computer Vision – ACCV 2020, pages 537–552, Cham, 2021. Springer International Publishing

http://drive.google.com/file/d/1fCPfcw4yS8lTyGywoP3N1EUA8mfJ4Gve/view


Results
•  Base Image Model: Hiera-S + UPerNet
•  KD-SSP achieves superior accuracy-speed trade-off and higher consistency



Qualitative Results



Ablation study

•  Similarity layer design: 
o Learned convolutional layers > cosine similarity

• No global registration alignment: 
o No loss of accuracy, but lower consistency

• No propagation of predictions through 
interpolation: 

o Same accuracy, lower consistency

• Consistency loss is essential to higher TC

• Same results without training the base image 
model on the dataset



Qualitative Results - RuralScapes
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SSP: High Temporal Consistency through Semantic 
Similarity Propagation in Semi-Supervised Video 
Semantic Segmentation for Autonomous Flight

 SSP propagates semantic similarity to ensure temporal consistency.

 SSP aligns predictions using global transformations to handle UAV motion.

 KD-SSP applies consistency-aware distillation to leverage unlabeled frames and boost accuracy.

For additional code and videos, 
please visit our project page:
https://gomtae.github.io/publications/ssp

For more exciting projects, 
please visit our IVI homepage:
https://www.ivi.fraunhofer/en
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