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Introduction: Method: Experiments: z

Definition: Fast Moving Objects (FMOs) — objects that move over a Step one (detection): the network detects all FMOs in the scene using Trajectory estimation, )

distance larger than their size within the camera exposure time. a truncated distance field (TDF) to object trajectory. compared to previous g

Inputs: _ methods such as [TbD] E

> image | with potentially several objects moving fast and appearing blurred, and [TbD-NC] and the
» background B without the object. ground truth from the

Task: detect all FMOs, estimate their trajectories (H), deblur their II III iﬁfﬁ??ﬁm FMO 1 T A\ - high-speed camera:
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appearance (FFM).Model: I = H «xF+(1—- H «M) B
- ‘J—’ Matting & fitting network

+ non-causal

Contribution: the first learned approach for FMO detection and deblurring.

Background

Detection examples:

Step two (matting): solve the matting problem that separates the
background from the input image.
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The proposed detection and trajectory estimation method IS much

Matting & fitting network

Fitting decoder
04| 104} - Parametric Curve

= Matting faster (runs in real-time) and outperforms the previous methods:
The problem of detecting and tracklng FMOs has been unnoticed by the m i S Causal procossing Non-causal processing
research community, and such objects are not present in standard tracking J . - Wmmm FMO  TbD  (2)FMODetect (b)+deblurring ()+NC  TbD-NC
b) j' S I:l I:l _’ JfFMO - o' o Recallt 056 096 0.97 0.97 0.99 0.99
datasets e N T , s | e TIoUt 0352 0.713 0.519 0.715 0.781 0.779
| LaSOT 1| 1 LaSOT | c) ‘J 128 o4 FC |—>FMO? (Yes/No) Runtime [1/s]7 1fps 0.2 fps 20 fps 0.4 fps N/A N/A
I lael TbD | - — = - ecision decoder
ool 22 180 5 t z \Z_%D_,_f__d_ﬂ - | In terms of deblurring quallty, the reconstructed object is sharper:

! I * Trained on a new synthetic dataset.
: | 1 - Generalizes well to unseen and more difficult real-world data.
T A R R S v Step three (deblurring): sharp appearance (F,M) estimation. We
(a) [oU(GT;,GTyy1) (b) Normalized speed propose a novel energy minimization-based deblurring.
1
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FMO retrleval on YouTube videos by FMODtect Ig real tlme F,M,H 2

FMODetect steps one and two:

Softball
. o80. Conclusion:
‘ VA 4 0 - The first learning-based, real-time, approach for FMO detection.
Hand [3:52] Ceing fan 307 Nty - Compared to the previous methods, FMODetect is simpler, does
) Al vl 2 not require extensive parameter tuning, and works with the same
N ings for a wide ran f narios.
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— 7 - Code is on GitHub: https://github.com/rozumden/FMODetect .
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