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On-Road Car Detection System Using VD-GMM 2.0
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ABSTRACT

This paper presents a vehicle detection system using the video as a input image what has moving of
vehicles.. Input image has constraints. it has to get fixed view and downward view obliquely from top of the
road. Road detection is required to use only the road area in the input image. In introduction, we suggest the
experiment result and the critical point of motion history image extraction method, SIFT(Scale_Invariant Feature
Transform) algorithm and histogram analysis to detect vehicles. To solve these problem, we propose using
applied Gaussian Mixture Model(GMM) that is the Vehicle Detection GMM(VDGMM). In addition, we optimize
VDGMM to detect vehicles more and named VDGMM 2.0. In result of experiment, each precision, recall and
F1 rate is 9%, 53%, 15% for GMM without road detection and 85%, 77%, 80% for VDGMM2.0 with road

detection.
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Fig. 8. (a)input image, (b)canny edge detection, (c)image
division, (d)Hough transform, (e)slope filter application,
(flimage merging and calculate average, (g)result of road
detection and (h)apply to input image
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Table 2. result of experiment
precision recall F1 rate
GMM without 0.09 053 0.15
road detection
GMM Wlth. 0.15 0.6 0.24
road detection
VPGMM . 0.75 0.6 0.67
with roaddetection
VPGMM 20 . 0.85 0.77 0.80
with road detection
09 |
T
|
Precision Recall F1Rate
0GMM GMM VDGMM VDGMM 2.0

without road detection with road detection with road detection with road detection

38 12, A4 gl W 7 24 A% vl
Fig. 12. measurement index each methods

A% £2)7] Slade S AheARk £
20 AL Agale] F FH) 542 2307 o)
golek, 22 o) Ae&E 227 Slalae shie) A
wpo] ofe] AAR BeHIoe wl shh AL W
5 Ao A%l iR A7k Gtk w1k 4
ol Aeke] 4 Wy 5 Al 4 whHE A7
AR ¥4 2] AREE ol A% APseleh

]k, ] dele] A4 A28l Sl A
o] 914, %, A Sl vt Ans w2 sle] 1
o FAAR ARE S TEE 5 gk

1~

References

[1] D. Park, I. Ryu, K. Byun, S. Lee, and J.
Kwon, “An analysis on short-range-radar
characteristic for developing object detecting
system,” J. KICS, vol. 39, no. 12, pp. 1267-
1279, Dec. 2014.

[2] J. W. Davis, “Hierarchical motion history
images for recognizing human motion,” in
Proc. IEEE  Workshop  Detection and
Recognition of Events in Video, 2001, pp.
39-46, Vancouver, BC, Canada, 2001.

[31 M. A. R. Ahad, J. K. Tan, H. Kim, and S.
Ishikawa, “Motion history image: its variants
and applications,” Machine Vision Appl., vol.
23, no. 6, pp. 255-281, Mar. 2012.

[4] G. R. Bradski and J. W. Davis, “Motion
segmentation and pose recognition with
motion history gradients,” Machine Vision
Appl., vol. 13, no. 3, pp. 174-184, Jul. 2002.

[51 M. Sonka, V. Hlavac, and R. Boyle, Image
processing, analysis, and machine vision, 3rd
Ed., Thomson, 2008.

[6] 1. Oh, Computer Vision, Hanbit Academy,
2014.

[71 H. Oh and J. Choi, “A recognition algorithm
of car license plate using edge projection and
directivity vector,” J. KICS, vol. 7, no. 1, pp.
83-92, Feb. 2009.

[8] P. Viola and M. J. Jones, “Robust real-time
face detection,” Int. J. Computer Vision, vol.
57, no. 2, pp. 137-154, May 2004.

[91 C. Lee and D. Ding, “An adaptive road ROI
determination algorithm for lane detection,” J.

www.dbpia.co.kr



LS
s

| AAE GMM 2.0S A48 2 919 ek A& Aad 73

IEIE, vol. 51, no. 1, pp. 116-125, Jan. 2014.

[10] Z. Zoran, “Improved adaptive Gaussian
mixture model for background subtraction,” in
Proc. Int. Conf. Pattern Recognition, vol. 2,
pp. 28-31, 2004.

[11] S. Narayan, “Vision-based vehicle detection
and tracking method for forward collision
warning in automobiles,” in Proc. IEEE Intell.
Veh. Symp., vol. 2, pp. 626-631, 2002.

[12] K. Lim and J. Lee, “Moving object detection
algorithm for surveillance system,” J. KICS,
vol. 30, no. 1C, pp. 44-53, Jan. 2005.

[13] J. M. Ban, B. Lee, and H. Kang, “Vehicle
recognition using NMF in urban scene,” J.
KICS, vol. 37, no. 7, pp. 554-564, 2012.

[14] A. F. Bobick and J. W. Davis, “The
recognition of human movement using
temporal templates,” Pattern Anal. Machine
Intell., vol. 23, no. 3, pp. 257-267, Aug. 2002.

0| = 2l (Okmin Lee)

2014 2 I3l A
el ugaat 24

20141 2Y4~3A) : Q1w
AT R} AAla

<iliel AFEMIA, HCL
71AIE g, Hold A&

Ju

2l 91 £ (Insu Won)

2006 29 : olsliEtw Axp
&t 3t &4

2009 24 : qlEidstn Az}
@ FElka Aaf

2015 244 qlsista Az}
57_%1-1]_ tﬂ—}\}_

2015 8Y~3A : <laloEa
AAAgekt das

<ol FarE] v, S| A, 71 s

0| & Bl (Sangmin Lee)

1987 24 : IslEtw Az}
T3t =4

19891 29 QlElustw Az}
st At

2000 24 : I3k E;
F3}3} Bt

2006 64~&AY : laleEtw

&
2
X

Azt
<3H4l#ol>  Brain-Machine interface, Bio-Signal

Processing, Psyco-Acoustic

A & 2 (Jangwoo Kwon)

1990+ 24 - qlajeh 3k
Tt =4

199213 24 : qlspfstar At
Ik Aa}

199611 84 : elalost
25tz upal

199613~1998\d : 514 ALt

19981~2009 : Erjvetw 7I5E]3ety) oS

200611~2012 : A B EAAFIAEY °1ZH°WDW

2012 3~3A) : olspf et A gt} o

<Al Eol HCI, Al3Ae], 53 A~

A4

El

k|
=
N
-

2297

www.dbpia.co.kr



	차량검출 GMM 2.0을 적용한 도로 위의 차량 검출 시스템 구축
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 제안한 시스템
	Ⅲ. 실험결과
	Ⅳ. 결론
	References


