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[Abstract]

The development and demand for the system that provides users with traffic information and efficient road
use have continued. also, this system provides the basic technology of the Intelligent Transport System (ITS).

The most used traffic information collection tools are Vehicle detectors (VDS) and short-range
wireless communication (DSRC) on express way. In order to generate reliable traffic information, it is
necessary to efficiently manage and utilize the collected data as well as high-quality traffic data
collection and processing technology.

In this study, traffic information collection * processing * provision systems were investigated, and analyze
the current status and problems of traffic information collected through VDS. Based on this, we would like
to present an improved collection algorithm that utilizes the Kalman filter for vehicle information measurement
of VDS data. By using the algorithm of this study, it is possible to minimize the time delay of the estimated

value as well as the noise removal that inevitably occurs during measurement.
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Fig. 1. Data flow between controller and collection server
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Fig. 2. VDS information processing process
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% exponetial average (smoothing)
pos_ea = zeros(size(pos_noisy));
N = 5: % window size
K=0.3; % weighting value
previous_ea = 0;
current_ea = 0;
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current_ea = (1-K)*previous_ea + K*pos_noisy(idx);
pos_ealidx) = current_ea;
previous_ea = current_ea; % state update
endfor
vel_ea = [0, diff(pos_ea)]/delta_t;

Fig. 8. Exponential average
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Fig. 9. Velocity of Kalman filter

o Ao} ulasty YT ATRAS B
ol Qick. ofo] Visle] Zet Wejo] 4% F2i Wl
AL AABELY SABIANE AR AS A 1
olx] ¢l 9k ol2jdt S AARIOR Aakg Y

B3] slof sl AN oj9 984 S4lo|c),

IV. Conclusions

L2 O]8A] wEgHE tigt 2 57tet aaXQl
T2 0|82 9l A5d wWEAAITS, Intelligent
Transport Systems)?] 7|2 7|&=2 nEAEE 41519
Alsshe A28 tigh 7ida} @417 X &1 Qlot.

2 AN IS E2oA 7P Hol ARgShE 1E
HE 2P0 AAFEAZI(VDS)E o8t wa7gds 4
A AlAE] st AmEQitt ol2igh a4 FHIE H
SF WEEE A L9 wEHE AHEshe Hol
FEROIATE Hop et RS AES] YsiA=
VDS FEO| 2 AALt AARFol Q=i it}

VDSet o] §X] g8t uf &7t 201& 4 gl olAt

Fr oo o

3

(difference equation)S ©]&st0] £S AAbstoof
stog, 57 wo|xof QIZisH &1, ol sidsh7] ¢
sllA= ZBEE ZEalof gt

2 AoA = AT BHE Z8st0] SAlEE HlolE
o] 52 AlAsIL AZIR|A0] 7] WAESIA] Aes &
1252 7HAdsH

2 A9 guelE2 E85tH Bt A AR

AAtC g Aled o+ Qlod 1&Es A 7]
SHEE AlFslole AP 9lE Aos Hel
TjetA e DSRC % m&E= =3P
o] 8ot WwE/gHo| 4 U 7hy Fe)E o] Q)

O

El



140 Journal of The Korea Society of Computer and Information

ACKNOWLEDGEMENT

This research was supported by X-mind Corps
program of National Research Foundation of
Korea(NRF) funded by the Ministry of Science, ICT
(NRF-2017H1D8A1029391).

REFERENCES

[1] KyungPyo Kang, SangHyup Lee and 9 others, “A study on how
to collect and provide traffic information on urban arterial roads”,
Korea Transportation Research Institute, Korea Institute of
Construction Technology, 2010. 09.

[2] GyeHyung Ahn, EunJung Kim, YongGeol Ki, KwangSoo Bae,
JinWook Choi, YongJu Ahn “The Development and Utilization
Plan of Urban Traffic Information System (UTIS) Standard S/W
”, Transportation technical data 2010-2, Vol. 26, 2010. 11

[3] DongMin Kim, YongMoo Jung, SooYoung Min, “A study on
building the platform and development of algorithm for collecting
real-time traffic data”, The Spring Conference of the Korea
Information and Communication Society, 2012.

[4] G. F. Franklin, J. D. Powell, and M. L. Workman, “Digital Control
of Dynamic Systems,” Addison-Wesley Publishing Company, 1997.

[5] https://www.gnu.org/software/octave/index, July, 2021.

[6] Naklin Choi, Sunglin Kim, JaeYong Oh, SangMin Suh,
YongWan Ju, JacHong Choi, JunDong Lee, “A study on the
development of a traffic information app to provide highway
traffic information using VDS”, The Summer Conference of the
Korea Society of Computer and Information, 2021.

[7] Detailed Design of Expressway Traffic Management System
(exTMS) for ITS Processing System Reorganization, Korea
Expressway Corporation, 2020.12

[8] A study on the integrated traffic data quality monitoring system,
Korea Expressway Corporation, 2015.11

[9] NakJu Kim, Research on establishing a traffic detection system
to improve the accuracy of highway traffic information,
Dissertation, Ajou University, 2011. 8

[10] A study on ITS information reliability improvement and evaluation,
Ministry of Land, Infrastructure and Transport, 2008. 6.

[11] Kumar, Nishant. “Optimal Design of FIR and IIR Filters using
some Evolutionary Algorithms”. 2013.

Authors

NakJin Choi is
Expressway Corporation.
M.S. degree

Korea

leader at Korea

He

team

received as
Science from
2006

currently receiving Ph.D. in data science part

in Computer

University, Korea in and

in multimedia engineering at GangNeung-Wonju National
University. He has been in is information system engineer
and data analysis for 33 years with the IT department at
Korea Expressway Corporation. He is currently an team
leader and data analysis expert at Korea Expressway
Corporation. His research interests include Al, IoT, advanced

data analyst, and platform.

Sunglin Kim is a visiting professor with the

Department of Computer Science and
Engineering at Myongji College. He received
as B.S., M.S. degree in Computer Science

. from Halla University in Wonju, Korea

2013, 2015 and currently receiving Ph.D. in data science

part in multimedia engineering at GangNeung-Wonju

National University. He is currently a specialist in the
Bigdata Consulting and worked for 27 years in the IT
Business. His research interests include Al, IoT, BigData,

advanced data analyst, business process architecture.

YongWan Ju is a professor at

GangNeung-Wonju National University. He
B.S., MS. in

Adminstration from Hankook U.niversity of

received  as Business

Foreign Study respectively and as Ph.D. at

Soongshil University in Korea. His research interests include

platform business, convergence, big data, IoT etc.

Sangmin Suh received B.S., M.S., and Ph.D

degree in the electronics engineering in the
Hanyang university of Seoul Korea in 1991, 1994,
and 2003 respectively. From 1994 to 1999, he

has been with Daewoo telecommunication.

From 2003 to 2019, he was in Samsung electronics. He

currently holds assistant professor in the department of

information and telecommunication engineering at

Gangneung-Wonju national university. His current research

interests include artificial intelligence and robotics.



A Study on the Improvement of VDS Data Collection Algorithm Using Kalman Filter 141

JaeHong Choi is a  Professor at
Gangnung-Wonju National University. He
received a Ph. D from Hanyang University’s the
Dept. of Electronic Engineering. His research

interests in Amazon Business, Convergence, Al

JunDong Lee is a professor with the
Department of Multimedia Engineering at
GangNeung-Wonju National University. He
received as B.S., M.S., and Ph.D. degree in

Computer Science from Honglk Unversity,

Seoul, Korea in 1990, 1993, and 2001, respectively. His
research interests include programming language, IoT, and

platform.



