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A study on background updates of object recognition
system outdoors.

Kim, Hyun Jun

Department of Electrical and Electronics Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Recently, with the rapid advancement in information and computer vision
technology, CCTV system using object recognition and tracking has been
studied in a variety of fields such as crime prevention, disaster prevention
and industrial. However, it is difficult to recognize a precise object outdoors
due to varying pixel values by moving background elements such as
shadows, lighting changes, and moving elements of the scene.

In order to adapt the background outdoors, this paper presents to analyze
a variety of background models and propose background update algorithms
based on the score factors.

The proposed algorithm using score factors and the count the number of
pixel value’ s appearance. The pixel value’ s appearance determined by the
increase function or decrease function. If the score of the pixel value are
maximum, the background pixel value can estimated by score of pixel value.
However, the score of the pixel value are minimum, it can not regard the
background pixel value.

The experimental results show that the accuracy of object detection is

maintained, and the number of misrecognized objects are reduced compared
to previous study by using proposed algorithm.
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Table 1 A classification of BGS algorithms[10-11]

Background subtraction = A7) dk H A A A, A A
Median Background Model[13] <) A 7]k H) A 7 A
RGA[14] =1 7] PEE
AMF[15] =) A 7]k A A=A
EigBG[16] o3 o1 7] 4k n) A 7 A
GMM[17] ) A7) vk 27 A
Cooccurrence[18] g 7]t n) A 7 A
A I 2EIH[19-20] o3 o3 7]k H) A7 A
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2.2 Median Background Model
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2.3 RGA(Running Gaussian Average)
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24 AMF(Approximated Median Filtering)
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2.5 EigBG(Eigenbackgrounds)
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2.6 Mixture of Gaussian Model
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Matching phase

1 L L L
08F | —— gausszanl (ave 50, var 30, weight 0.2) 1
gaussian? (ave 200, var 40, weght 0.7)
E 08F | eeee- gaussiand (ave 100, var 10, weight 0.1) |
‘o 0Tk mixhere of gaussian ..
B
= 06} I
m - x
ha ifA INo Matching phase / -
;E:. 04} f T
‘@ 03 4
3 o2k ra— ;,f |
o1t b T
S Ny
0 50 T 150 20 250
Pixel values
1% 2.6.2 Mixture of gaussian model®] W3}
Fig. 2.6.2 The changes of Mixture of gaussian model
wy,, =1 —a)w,, (2.6 - 6)

287 9o AAE FAF olFo] 7 9 wde| AFA ] tate] g 40 22U #
e AW

- L i=12-K (26 - 7)

Bxo| $HEAE ARSIl Ak WA B¥o 2 AFAwel BF wool s WY
om AAH Fo 4 (26 - 92 BEeE Brlo] REE WiHe Rz FHAT

™M=



(© (d)

¥ 263 AAE HE B 7IHS o8F AA FH AL
Fig. 2.6.3 The figure of object tracking system using background updates

(@) 71 e 2RE FS5 Gi
(b) 7F¢At mdl= =
(© WAz RE HAS FE3 @ I

@ HE8 Gt AA Y oF PF YU\ Uehd B



2.7 Cooccurrence
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pixel value(x,y) = {pixel value is obtained by the aquired frame (0 to 255)}
background (x,y) = fis includes the pixel value, Frequency ., Frequency .. count, score and flag}

For all pixel values(x,y) such that pixel value(x,y) = [0,255] do

If pixel value(x,y) = pixel value(X, Y tgrouna then
Frequency ;,, — 1, Frequency ., < 0, count « score

score «— cotnt + (g Frequencyint+ _ 1)

If score > max then
score «— max, flag — 1

Else if pixel value(x,y) Z pixel Valle(X, Y packgrouns then
Frequency ,, < 0, Freguency ,,; < 1, count « score

SC0ve «— count - (g Frequencyoute+ 1)

If score <. min then
score «— min, flag — 0

[fﬁﬂg(xy,] background ==1 then
pixel value(x,y) - pixel value(X, Y iyround

a9 33 AU By gAR=
Fig. 3.3 The pseudo-code of the proposed method
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Fig. 3.4 The configuration of the proposed method
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Table 2 Performance evaluation of algorithms

Background subtraction - - Frgo 2 Qg A 14 E7F
HwA we o 48 £x
RGA 0.13% 57fps Ao o7 23 Axg L A
27t 8549
e i 4qe £
GMM 0.15% 56fps Feros gk dAAe 2 A
27t 8¢
=4 o 48 £
AMF 0.14% 123fps ssa= WA oF X%
A Fgre] WAy
e Hg &
Proposed algorithm 0.05% m]qt 44fps AikFol tha wou HAg
2 A7 =2
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