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Abstract

Moving object detection is to detect foreground object different from background scene in a new incoming image frame
and is an essential ingredient process in some image processing applications such as intelligent visual surveillance, HCI,
object-based video compression and etc. Most of previous object detection algorithms are still computationally heavy so
that it is difficult to develop real-time multi-channel moving object detection in a workstation or even one-channel
real-time moving object detection in an embedded system using them. Foreground mask correction necessary for a more
precise object detection is usually accomplished using morphological operations like opening and closing. Morphological
operations are not computationally cheap and moreover, they are difficult to be rendered to run simultaneously with the
subsequent connected component labeling routine since they need quite different type of processing from what the
connected component labeling does. In this paper, we first devise a fast and precise foreground mask correction algorithm,
“Neighbor Foreground Pixel Propagation (NFPP)” which utilizes neighbor pixel checking employed in the cormected
component labeling. Next, we propose a novel moving object detection method based on the devised foreground mask
correction algorithm, NFPP where the connected component labeling routine can be executed simultaneously with the
foreground mask correction. Through experiments, it is verified that the proposed moving object detection method shows
more precise object detection and more than 4 times faster processing speed for a image frame and videos in the given
the experiments than the previous moving object detection method using morphological operations.
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-ParentLabel: the label value should be assigned to
current pixel

-ChildLabel:
ParentLabel

-Image[]: binary image

the label which will be replaced by

-Labels[]: label map of Image[]
-LabelTree[]: PARENT array in Union-Find Structure
explained in 2.3

-NewLabel:=0; // the new value of label

With each Image[X]

Start
With each of 8 neighbors of a pixel Image[X]
Start

- Count Foreground Pixel

- Assign ParentLabel as the smallest label among
Image[X]’s left
neighbors' labels

- In case Image[X] has 2 different neighbor labels,
assign ChildLabel as the bigger label
End
If foreground neighborhood probability >=1/2
Then

-Image[X] = Foreground;
Else

-Image{X] = Background;
End
If Image[X] is foreground

or above foreground pixel

// Foreground = 1,

/I Background = 0;




14 FH M7 UM HMu gue|E Tl HAZH oS AN HE SHEY 2
Then }\:iE 7('17% ‘5 0] E‘ FUE EO% -'—E]'
If ParentLabel and ChildLabel are not assigned 29 10@dA e AR mAzE AL % 7H-A) ¢k
Then zag e gty PR, 28 1L1M ©
- Increase NewLabel by 1;
- Labels[X] = NewLabel; 9] Odﬂ 2 g7 nii}] A4 3x3 }\].O]ZQ] 78]/‘]'7—]'
Bise 3 72 248 4490, 9Y O 4% = 82
Recalculate new ParentLabel (parent of 2 e A - A
ChildLabel) rely on LabelTreef]; & gt = S o']\-id‘ o8 B9 NEPP 448
- LabelTree[ChildLabel] = ParentLabel; Aot 2ol F o ¥4 A4 vkaa AL LT
- Labels[X] = ParentLabel; itk gy o] A9 o Be A Aibsko] Ha ).
End
End
End 4.2 FHAZE A7t Bl
71E BEZA o4 oF AA AF dundF(ols}
(2) 2EHAH AZHOIAM Q] QAL BE 71& W, CONV)# Agt 0|5 AA HE ¢ndEA
-SizeBlobs]]: list of blob size ¢t uh, CLNF)& o83 #A7Z+e] 749 F3ANE
-BlobRectangles{]: list of blob rectangle regions H 23}7) Y3 2714 A& A8t
3| A& = 2 [} A P sl =
With oach Labels[X] A WA AN E 217 10@9 A% w232 =
Start e Q& 94 ZHA g olF AA AE: A
- Relabeling Labels[X] by its parent note in tree < AN, 2dA AP 94 v dis)
LabelTree[]; Ao = - = oz 0 A AL=] -
- Increase SizeBlobs[Labels[X]] by 1; = A ol ° ZHX‘" e —rﬁﬂ }\1{}2 7:“ JO}OE] H]EE}
- Calculate BlobRectangles[Labels[X]]; Ak
End 27tA Agel 7AL 3GHz WEY 4 3o} € 3GB
DDR2 W28 & zte =92 PColth &9, &+ 44
V. N8 Z7 ool Zele] SR 320x240018, H BITIe 1,
Zvz+ A6TVB(221 &)} 245MB(1117

4.1 NFPP 2} RE=ZX|
B m
WA, A7 shaz 44 59 e} & 2EEN
Qa3 ¥ =Rl Ak NFPP o wmahgich 19
10& o] v g 2o Fof
% 10& NFPP 7} ZE2A 1o wo] g

ool M nrad B

.

stel

{

1

{d)

a% 10, (a) MZA ola=z, (b ¥ REEX oM M
% (0 «¢7| EL B ZEEZX AN NHE F
(d) NFPP M 2%

Fig. 10. (@) Foreground mask, (b) Result after

morphology (Open), (c) after morphology (Open
+ Close), (d) after NFPP.

(14)

2,3 F 49 A7)
67TMB(2637

z=y), 7 =79, 4790MB4912 Za|Y)elrh

1. 32 1@el e g4 s =a ol st of
S A HE T Azt H|W
Table 1. Comparison of the processing time between the
conventional moving object detection algorithm
(CONV) and the proposed one (CLNF) for
original  frame of Fig. 11(a).
T3 AzE (sec)
71& ¥ (CONV) 0.01225
A<t W (CLNF) 0.002526
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Table 2. Comparison of the processing time between the
conventional blob detection algorithm(CONV) and
the proposed one(CLNF) for two movies.
Hgel | ¥ge2 | HYL3 | ¥|tje4
12 B | oes | 1201 | 2608 | s
(CONV) ’ ‘ ' ’
At B
(CLNF) 0519 2.2734 6.0848 | 11.43%
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