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Localization of Mobile Users with the Improved Kalman Filter Algorithm
using Smart Traffic Lights in Self-driving Environments
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Abstract

The self-driving cars identify appropriate navigation paths and obstacles to arrive at their
destinations without human control. The autonomous cars are capable of sensing driving environments
to improve driver and pedestrian safety by sharing with neighbor traffic infrastructure. In this paper,
we have focused on pedestrian protection and have designed an improved localization algorithm to
track mobile users on roads by interacting with smart traffic lights in vehicle environments. We
developed smart traffic lights with the RSSI sensor and built the proposed method by improving the
Kalman filter algorithm to localize mobile users accurately. We successfully evaluated the proposed

algorithm to improve the mobile user localization with deployed five smart traffic lights.

» Keyword: Self-driving, Localization, Rssi, Smart traffic lights, Kalman filter

[. Introduction

T 42 A At SeERA st 7)) s AE Tetstal A T Al Alte] 94 B AsE §
I ek aFol A%, g T 7]Ee] w3 A SAedR 3 2 AHLE N 4 RS sof Fh
s AL ok, 2 F8 7] WEd] A £ 7]t B ATMe 2ntE ASeS Z-8ste] At fAE 1t
o} Va(Vehicle to Infra) 7]&-S 823 doksl wE slA4oA et 2ulE 2852 719 wE 41859 Beacon ¥
AFERFel WE olza) 7ke] Al 7148 £ thoket qu]A~S  BLEMBluetooth Low Energy) B35S WAslal 942 wF Al

Fatol SbAEA o] &ahs AL LT oA A FE  Be Ao7Ieh ATHRES AANG. AvE ATl B
2}ge] H|AE F Algro] Abgsl= Abar[1]7) A elc). o] 5%, %% RSSl(Received Signal Strength Indicator) #t& €83}
A F8 7)E AR BEaks Zo] ohd V2I 7148 @ga o Hukd ARSAe] YA shetdt) sk RSSI k- 71
Algre] QA& 21&:5] Folslal A Fa) Agol|A] ARE At B AA M E A5 Be o] wAste] @b A
of A&t A AT = =S ljof gt g}, A Bk A2 mukd ARgAte] fxE mtetat
zotE Eo| B 9 ARgo] Hojua g Aotk n= 7] el 7P Tk AvE S50 RSSI ghE ARS-eliof
AofEFe] HaAM[2]e] w=m 201609 HaAF AbgES A 3t 2 Aol A FarglEs S RSSI gro] =&
d giH) 11% 271k APEE Z7ke] 991 antE Eo] 7] W A SENE F3 Ruld AREAe] 9xE deteitt
& Z7)7 o8 Algre] AZE S EAAIga B o) Al et dE ATES AL, dags Akt A
So] AlalE Zola owslazt VI 71%S S8d Al o @ % At ti3) vlesta A8E A g

* First Author: Ju-Ho Jung, Corresponding Author: Jun-Ho Ahn
*Ju-Ho Jung (jjs1005k@ut.ac.kr), Computer Information Technology, Korea National University of Transportation
*Jung-Eun Song (je_song@ut.ac.kr), Computer Information Technology, Korea National University of Transportation
*Jun-Ho Ahn (jhahn@ut.ac.kr), Computer Information Technology, Korea National University of Transportation

* Received: 2019. 03. 08, Revised: 2019. 04. 30, Accepted: 2019. 04. 30.

* This work was supported by the National Research Foundation of Korea (NRF), grant funded by the Korea government
(MSIP; Ministry of Science, ICT & Future Planning) (No. 2017R1C1B5017847). This work was supported by the Ministry
of SMEs and Startups(No. C0636589). This was also supported by Korea National University of Transportation in 2019.
Thank you for Chungcheong Information and Communication Co. and imobi Co. help in making th traffic lights.



68 Journal of The Korea Society of Computer and Information

[I. Related works

LED Module

A 78 AN A E A EE AEEs A3, 4] 2
RSSIE &-83le] $IXE g sh= A5, 6, 7, 8, 9, 10, 11]
5o Zus) 18 ok AFE 2 NEE AHEE ATES Tikner
st 1¥A s daeHe F8ste] YA 2 owxE Fal
AAE FA el RSSIE S83t AAE GARE 975 communication —
Al Abgel 9128 ek AT So] Shitsl/] Wlgs  Compenent Reguision
Atk RSSI gk 1 87 2 Ao of3) o7} ZA #As
o} 23} 3 =9 RSSI s &83F = Ju= 3= Zut I Fig. 2. Photo inside the Smart Traffic Lights Hardware
B 4aE|5S ARtk S-S B8l 3719 Beaconol

A WS RSSIRk] EAE A% AE 48 % AE A
stol =l ApgAe] JriHel AXE 78 5 ek

Power Baiver LED
Regulator Module
i
lll. Hardware Architecture Timer

Communication Component
Smart Traffic lights Beacon BLE

. Modul= k Module Module /

Fig. 3. Smart Traffic Lights Hardware Architecture

Smart Traffic lights
Timer Regulator

V. The Proposed algorithm
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V. Experiment and Result
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