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Introduction
•World of FMO
• Issues 

• Challenges

•Motivation
• Sport video analysis

• Camera tracking



Introduction
• Previous SOTA
• Combination of background subtraction and deconvolution cycles

• Relatively slow (4sec/frame mean time) 
• D. Rozumnyi, J. Kotera, F. Sroubek, L. Novotny, and J. Matas, “The world of fast moving objects,” in Proceedings of the IEEE 

Conference on Computer Vision and Pattern Recognition, 2017, pp. 5203–5211.

•Our approach based on segmentation network
• Superior inference speed

• But necessity of annotated dataset

• Consists of synthetic data generator, U-Net type network and Basic Tracker  



FMO Segmentation Network
• Architecture
• Modified inception based Enet segmentation net

• Input
• 5 frame sequences as 15-channel image

• Output
• Binary mask



FMO sequence generator
• Background generation
• YouTube sport video sequences

• filtered by median to remove ball motions

•Motion generation

• Frames composition



FMO sequence generator
• Background generation

•Motion generation
• Includes non-linear trajectories

• Iterative simulation of motion

• Bounces and sudden stops

• Frames composition



FMO sequence generator
• Background generation

•Motion generation

• Frames composition
• Shutter gap

𝐼𝑡 𝑥 = 𝑃𝑡 ∗ 𝑏𝑓 𝐹 (𝑥) + 1 − 𝑃𝑡 ∗ 𝑀 𝐵(𝑥)



FMO sequence generator
• Background generation

•Motion generation

• Frames composition



FMO Tracking
• Blob selection

• Simple tracker
• Kalman filter for prediction 

and interpolation
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Thank you
If you have any questions, please send an e-mail to 
zita@utia.cas.cz


