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Introduction

URL: http://hdl.handle.net/2268/201146

LaBGen-P is a stationary background generation method.

It is a simpler pixel-based version of LaBGen.

LaBGen should be introduced to understand LaBGen-P.
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LaBGen

URL: http://hdl.handle.net/2268/182893 URL: http://hdl.handle.net/2268/203572

It combines a pixel-wise median filter and a patch selection mechanism.

The selection mechanism is based on motion detection.

This mechanism selects the patches with the smallest amounts of motion.

The pipeline of the method comprises 5 steps.

Benjamin Laugraud (University of Liège) LaBGen-P: A Pixel-Level Stationary Background Generation Method Based on LaBGen 3 / 22

http://hdl.handle.net/2268/182893
http://hdl.handle.net/2268/203572
http://hdl.handle.net/2268/182893
http://hdl.handle.net/2268/203572


LaBGen: Step 1 - Augmentation

Increases the duration of the input video sequence.

In fact, we process the sequence in P passes.

An odd pass is performed forwards while an even pass is performed backwards.

forwards (odd passes)

backwards (even passes)
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LaBGen: Step 2 - Motion detection

We chose to work with background subtraction (bgs) algorithms.

The training of the considered algorithm A is helped by the augmentation step.

LaBGen does not use the model of A , only segmentation maps.

LaBGen can be used with any bgs algorithm “out-of-the-box”.

Background Subtraction
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LaBGen: Step 3 - Local estimation of the quantity of motion

The image plane is divided into N ×N spatial areas.

A quantity of motion q is estimated for each patch.

It represents the probability of observing pixels corresponding to moving objects.

h
N

w
N

q =
# pixels classified as foreground in the patch

# pixels in the patch
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LaBGen: Step 4 - Patch selection

In each spatial area, S patches are selected.

The S selected patches are associated to the smallest quantities of motion q.

S
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LaBGen: Step 5 - Background generation

A pixel-wise median filter is applied on the sets of S selected patches.

The background is then generated.

S

=⇒
pixel-wise median

generated background
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LaBGen-P: Motivation

Sometimes, with LaBGen, we have a "patch effect".

We wanted to make a pixel-based method to avoid this effect.

LaBGen-P(ixel).

LaBGen LaBGen-P Ground truth

Backgrounds estimated with the same parameters!
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LaBGen-P: What is new?

Augmentation Motion
detection

Quantity
of motion
(patch)

Patch
selection

Background
generation

segmentation map

LaBGen⇑ ⇓ LaBGen-P

Frame
difference

Quantity
of motion

(pixel)

Pixel
selection

Background
generation

motion map

LaBGen-P is now pixel-based!
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LaBGen-P: Frame difference

The frame difference has the most valuable contribution in average for LaBGen.

Only the frame difference is used in LaBGen-P (no A and P parameter).
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LaBGen-P: Motion maps

No threshold is applied on the resulting differences (motion scores) any more.

The motions scores are put in a motion map.

Such a map allows to capture some shades about motion.

For instance: 200 > 20→ fg, 30 > 20→ fg, but p(fg|200)> p(fg|30).

Motion map Segmentation map (τ = 20)
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LaBGen-P: Local estimation of the quantity of motion

Unlike in LaBGen, quantities of motion are estimated per pixel, but locally!

The motion scores available in the local neighbourhood are aggregated (sum).

The local neighbourhood is delimited by a window centered on the current pixel.

The size of the window depends on the parameter N .

85 22 5 71 50 86 39 3

59 11 82 87 51 26 57 2

60 53 84 31 17 35 63 25

91 36 56 14 61 66 65 13

7 42 24 99 77 38 45 30

75 92 1 9 20 4 19 96

48 83 18 73 74 29 98 88

33 47 23 94 52 68 97 8

Motion map (5×5 window)

quantity of motion of � = ∑
�

= 1120
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Visual results
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Drawbacks
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Quantitative evaluation

We have ground-truth (GT) for ' 1/6 of the sequences.

Metrics consider LaBGen-P better for half of the sequences with GT.

Is LaBGen-P better than LaBGen considering the overall dataset?
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Subjective evaluation - Web platform
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Subjective evaluation - Web platform
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Subjective evaluation

35 human experts participated.

We collected 2210 answers (' 28 answers in average per video sequence).

Unable to choose between LaBGen and LaBGen-P for 38 sequences.

LaBGen-P was prefered for 26 sequences and LaBGen for 15 sequences.

LaBGen-P
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SBMnet benchmarking platform (SBMC 2016)
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SBMnet benchmarking platform (November 19th 2016)
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Conclusion

LaBGen-P is a variant of the LaBGen method.

It combines a pixel-wise median filter and a pixel selection mechanism.

It uses the frame difference as a motion detection algorithm.

Quantities of motion are computed spatially by aggregating motion scores.

It performs well on the SBMnet dataset.

The metrics consider LaBGen-P less effective than LaBGen.

A subjective evaluation has shown the contrary.

Shall we find a metric even more correlated with the human eye?
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Thank you for your attention!

Do you have questions?

LaBGen website


