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Alternative Tracing Method for Moving Object Using Reference
Template in Real-time Image - Focusing on Parking Management System
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Abstract

As the number of vehicles has been sharply increases, the significance of safety and effective operation issues
in the parking lot is being emphasized, which takes a part of the transportation system. Recently, there have
been several studies for the parking management by detecting moving object, however, recognizing numbers
of fast-moving vehicles simultaneously in the picture is still a challenging problem. The parking lot in public
area, or large-sized buildings has clear parking section, whereas the sensor system is configured to monitor a
plurality of parking spaces. Therefore, by considering those parking lots, we suggested to develop the real-time
parking availability information system by applying the real-time image processing techniques. with the help of
template matching. Following the study, we wanted to provide the alternative method for parking management
system through the reference template makers by recognizing movements of parked vehicles with the size
and shape, regardless of direct detecting of driving movements. In addition, we evaluated the applicability
and performances of the information system, presented in this study, and implemented a prototype system to
simulate the parking statuses of each floor. In fat, it was possible to manage and analyze statistics about the total
number of parking spaces and the number of vehicles parked through real-time video flames. We expected that
the result of the study will be advanced, following the user-friendliness and cost reduction in operating parking
management system and giving information by efficient analysis of parking situation.

Keywords : Parking Space Vacancy Detection Systems, Computer Vision, Template Matching, Moving Object

z B

AL WEALT] YR EO R, AT Ahpo] FEIRA FAL AT BEH £o] Fa| A 9]
o o} AL BAsto] T3 AR-S S| S choFet A7) 21l SARE G el WA ot
Tho] A2 Aol BAak 2 S of41s] =R BAlolek. ofol & Qo 3 FAgolL o FAb4
of 2} JLofo] Bryska 2} 0 ol 74| FPvller ML Aol Hetsfe], Fx HE /M HAZ
Ape] 78S ol 43 2ol 3 7§ AR AT 2 ol A2TE Askaal shgik 2 3 32k o] Hx B
A ubA R 2 5 3] LA AL A3kl AaF] 2], Fel 5 A B of el WA
3k A7} et eeba] WS AASkk R, PR gnet 3 2} Aake ARl st et 22
EF A2ge LEste] 2 ol A] AR HEL] UA) A E /5 HS AES A% B2 Sasigct 23t
202 UARE B4 HRE Hsto] FAG|  FR B S, TAE e 0} 22 FAA 5 Au0| A

B PSSt B, B A7 Askl A 4% B4 Fo 20 BelE AA R0l n /A0 R 2gstir
Qlo] ulg A3 A g4 WOl Wrk 24 A7 5 91 o2 JeEnt

o] : 224 B 7Hg A A2, B B, PE o)A, ofF A4

Received 2014. 10. 07, Revised 2014. 10. 20, Accepted 2014. 10. 29

1) Member, Dept. of Aerial Geoinformatics, Inha Technical College (E-mail: jyj@inhatc.ac.kr)

2) Dept. of Geoinformatic Engineering, Inha University (E-mail: dltmf 1012@naver.com)

3) Corresponding Author, Member, Dept. of Aerial Geoinformatics, Inha Technical College (E-mail: chhahm@inhatc.ac.kr)

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

495



Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography, Vol. 32, No. 5, 495-503, 2014

1LME

A WE A2 ARE Aol FEoHAA T
2] o g Ao % FsiA T ik & 1% 24 A
FRol A 72 7Hs TS 2] 919 224 A4 29 A
Zbo) Zolzle wek Akt Qigo] S Zfshs o]
SR Gl AuFA 0 2 A Ak ] Azt 4
of SJ3l Astel AT, 2 25 1712 Bl ek A
23 33 Sha vl sk 23S Wk A4St Qs
A 5 4 A Siick St o o] 271 409 bl

Wak= Fef7t olof|aL Qlek 4} 2pakol gk ok 4 i
A7} HIRSHA] 2ol whet A Zhekel HAd

F A 7eE =Ysto] ol2fgt ZAIE sfdste Ale =
QIthH(Bong et al., 2008).

2 Atolli= 3 FAPgolu tiE Aol A 41
o] Zg3laL T2} e Wofl A ZHHlf7t A o3l Ao
ZRorsto], AT G A2 7ol 719 & 79l At 7HE-
B A W kS AAEkaLAL gt o5 flsf 2 A
Toll= vlEa 7HEA SRollA] 71 FA; 9o AXE 7t
w2t QlZetE B-g-51al o] 5 AFeFe] A AQl gR| Hike 5
2} F7ke] A wiAE Q1S HIET iAol 7vhE & A
ARZE A A9 71 & Aeretsich Eet 7?“113}4 EH%%’: o]
12 glol8l & 7Hesto] & - AF F4l
7} 718 B4 AZEsIstol o) ATt o
89 4 Aol mese e Tl
AR A7 8 2

| Background and Purpose
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transportation system,
> overview of research process and method

| Related Work
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Design of Parking Vecicle Detetion | Experiments and Evauation

> Procedure of detection algorithm > Detection test captured image
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» Image binarization and ROl set > Result of evaluation index according to
> Coefficient map along template change of corelation coefficient
picture > Performance evaluation and simulation
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Fig. 1. Overview of study procedure
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Table 1. Performance evaluation of image detection in Fig. 8

Figure ch)rel}(;il?it:g? Template | Detection P(ﬂﬁil:is\?es Figure ((?:(:)rerfe;ilgitggil Template | Detection P(I:sziltlisvees
0.1 4 4 0 0.1 0 4 4
0.2 4 4 0 0.2 0 2 2
0.3 4 4 0 0.3 0 2 2
0.4 4 4 0 0.4 0 2 2
A 0.5 4 4 0 C 05 0 I 1
0.6 4 4 0 0.6 0 0 4
0.7 4 4 0 0.7 0 0 0
0.8 4 4 0 0.8 0 0 0
0.9 4 2 0 0.9 0 0 0
0.1 2 4 2 0.1 1 4 3
0.2 2 4 2 0.2 1 4 3
0.3 2 2 0 0.3 1 4 3
0.4 2 2 0 0.4 1 4 3
B 0.5 2 2 0 D 0.5 1 3 2
0.6 2 2 0 0.6 1 1 0
0.7 2 2 0 0.7 1 1 0
0.8 2 2 0 0.8 1 1 0
0.9 2 0 0 0.9 1 0 0

Table 2. The result of correct detection (in case of correlation threshold = (.7)

Correlation map
(the upper template)

Correlation map
(the lower template)

The result of detection
(with source image)
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Table 3. The example of false positive / missing image

Correlation

threshold False Positive / Missing Image
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