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utilizing the normalized luminance value

between the current and background frame, and
the background difference in Hue and
Saturation components. By analyzing the color
properties of the shadows and highlights, they
have similar chromaticity with the background
but lower brightness for shadows and higher
brightness for highlights, than those of the pixels
in the background model. A foreground pixel
(x.»)€0” can be considered as shadowed,
highlighted or object if the following conditions
hold:
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Whereyand ¢ are the thresholds for limiting
the shadow & highlights, and [ be the
confident level, used to avoid a foreground point
classified as shadow or highlight point. The
aforementioned parameters are set based on the
environment condition. The proposed method
utilizes the background parameters to
distinguish the shadows and highlights very
efficiently.

2.4 Post-Processing
In this section, we introduce an order-queue
based connected component analysis procedure
for detecting the moving object blob in a given
binary image as shown in Figure below.

255 are detected and labeled ﬁy
the input binary image. :
not yet visited, its
neighborhood g € N,(p), vﬂiﬁ&
or 4-connected neighbors of
Initialize the queue Q with p
value 0 or 255 and not yet visited
De-queued from the queue Q one at .
its label is assigned to the
neighboring pixel ¢ (¢ € N,(p)
value. Then, labeled pixel ¢ becor
and it is inserted in the queue. W
of candidates is emptied each pi
plateau get current label. Thus, ¢
scanned in a breadth-first order,
pixels are labeled with the cu
procedure requires only three r
entire computation.
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the foreground. The final object MO can be

obtained by performing the logical operation

between the filtered outputs.

2.5 Background Update

This section describes the modified method that
update the background model with the incoming
images. The modified update scheme is different

for pixel positions, are detected as belongs to

foreground, as ghosts and part of the
background:

8.5 ¥) 1A
Where B, be the updated background and

@ be the learning rate. This method tends to
track the dynamic changes in the background
and robust against the noise and illuminations

changes.

3 Experimental Results

The proposed hybrid background technique has
coded

been with OpenCV Library and

implemented in Pentium 1.7GHz, and tested in
real-time with the Sony CCD camera, 320X240,
30fps. Figures 3 and 4 illustrate the simulation

results from the proposed method [7]
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Figure 3 (a) the
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background learnt from 300 frames,

(©)
segmented object, (d) shadows and illumination
change, (e) highlights detection, and (f) final

object silhouette
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Figure 4 (a) the

background learnt from 300 frames, (¢)
segmented object, (d) shadows and illumination
change, (e) highhghts detection, and (f) final
object sitlhouette

I'he segmented moving object is evaluated
with the ground truth based on the pixel based
measuring scheme 'he performance of
proposed scheme depends on a set of parameters
are mainly the confident threshold [§ and
background learning rate o We set the
confident threshold |3 based on the Recerver
Operating Curve (ROC) as shown in hgure 5
I'he performance of the proposed scheme for
different threshold shown in Figure 6. From
the Table, it is identified that the proposed
method outperformed with the segmentation
quality 1s around 94 while compared to the

Normalized RGB-based bac “r._ﬁ,ltmn\l subtraction

method [6]
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Figure 5: Region of Convergence






