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Report of Car Navigation System Hackathon:
An exercise to Utilize Traffic Risk Data

SADANORI ITO"!  KOJI ZETTSU™

Abstract: In recent years, nowcasting and forecasting of various traffic risk events is being performed by using diverse sensor
data. We have developed an environment that can quickly create car navigation prototypes using traffic risk data. This paper reports
on a hackathon that we held using this environment. The hackathon theme was “Develop a new car navigation system equipped
with a mechanism that makes the driver aware of traffic risks and helps them determine the most appropriate driving routes.”

Keywords: Traffic risk data, Car navigation system, Hackathon

1. [FLBHIC

R, WML ey 7 F—2 2 FNEA L,
B HTASEE DR L e D EHL A HIE 9, Smart
City[1]X°> Society 5.0 &MEEN D8 BIEFHIL T D
Terx DML N—7"Ch | BREE, 8@, @R Chkx 225y
FOF—2%INEL, SO TilEE LTl 2 8iE 3 %
BT — 2B R RO EANBR R D TV D, ARG T
X, @Y A7 BNCEb St v ST — 2 ORE R
BB Lo b Y v OBRICHOWTHET 5,

TTCAREY A7 L, BB O R B E IR

F“‘“@ﬁ%é%%f“&;of KT A R—I2 & D REIKEIR

OEBIREE AT DHELERT, V—F Clc@iTikg
%ﬁ % % Bl f§ 9 % VICS ( Vehicle Information and
Communication System) D% — " A 1%, BEIZHEA L 7= 4830
EERRERETLI6DOTHD, ZHICKHLT, K@Y A

ZIEMOBRMEIT, KBEL—F —ORBERIVEF, T r—
T I —. SNS 7 O REHWTREY A7 ZHEEL, &L
BRI HEE OISR N LI TBOBIRZ LT D
WEHITH 5[4,5],

LLens, ZoOX5 R 27 ERiEfto—
A% LD X HITEBLT RENITONW T, RIZAREE 225
SMREV, ZEZTHE, A—FEF—a rORSH
RMEFE RS, Rl TFOMRESELBML T, K@Y

1 (EWF) (s I T

National Institute of Information and Communications Technology

(© 2019 Information Processing Society of Japan

27 EREFIH LI LW —F B —ERZONTER,
BA%& 3" % Smart Sustainable Mobility (SSM) /~v 51 Y L [6]%
B L=, ARTIE. ~yh Y o OBREME, BRE0RE
MEEREE, MBI L DRI OWTRANT D, £z, A
R OFEELILE S NS, RiBY AZ7IZH &3 H—F
ICHEE L SNAEEEIC OV CO#EMETT O,

2. N\NYHYURHERE

A SSM /N 1Y i, NICT 3 EfE L, 2019 4F 2 A 23
H~24 Ho 2 B, HAEHEN TR Sz, S L
T AR F 22 HIFH BB P E E O SR BRI L 0 T3
WE=Z VT EURITTT— ] IZOWTOIRERPATD
Nz, Fle.7a hEAE TR AT~y Sl
Ny Y DORBEREEFIRAT 2By b
7 Fx —BTbhi,

BINEIL T —F EF— a VHBRELSEOENE, 2w
THEOWRFEHERED 20 4L, FRIMEENEEZEHGLE
ETFL—ZEDOUVUX THAFT—44ThHD, —HARED
RENMERH Y, 5~6 N&x 1L T4 7 —T %Mk L
Too ZN—THRAIZ. FTBADECT D X O FRNC HEE N
DT> 7,

N OBMNE TRBY AT — 2 AT 8L
WA—FEDBR] THYH., ZMBIZIZLLTO L ) 7efEi
AT o7,



TS B TE R
IPSJ SIG Technical Report

[MEE B2, BRNEK[BEFORN T oG
R BITRZARWERX R e £9, Hxlet s
T LR EREHNT, BREOTFAEE T — 21T 5
ROBED SN THWET, BECHBA SN ER1 S
FUTER, KB, =7 IA, O3FEHEHOLEY AT~
I EREMLE L, I—TEOFIAE (FTA3—)
I, EE. 2 BETHICRAT D AR R E MY
FHA, LVEE - RLRERYERTLZ0, BINE
LW —F vl ofEEL LT, RIAA=IZY
A7 BB ESE, YUKW ERTLS, V—T
DT RNFAE T HLTLIZE N, T LT, HiLnvg
—FEOMRETE—ALTELFVATT BT
— ar L TLEEN, ]

Smart e 2
Navigation — BEEIE TS 4 |
Design Tools Prototyping tool Iir navigation simulator
Dynamic map creation & Navigation
Event Data —
Warehouse Complex Event Analysis & Prediction
B

Event Data Collection

-

Data  Traffic flow Near-miss | Traffic Weather | Traffic

Sources. (DOMINGO location  congestion radar data accident
Tohoku U.) (Tokyo U)) (JARTIC)  (NICTDIAS)  (ITARDA)

-
" 3 —_— and
Sensors /./.fl;.' g-.‘ (,-%“ Q <o on.

Probe vehicle Drive recorder Traffic counter Weather radar

B 1 ok o BREOHE

Figure 1. System outline of the hackathon environment.

SO~y F1 Y o TiE, FERERITH L —F B 2RSS
T 57D, BT — 2RO APL #FHT 57 1 b
ATV —=)vb A—=FEOEEELTE A ML —Y
3 T E5A—FEVIa L —FERBL, SNFICRML
7= (K120, 2NEE, 1—F EolBEIT- 2%, {E
DT ELET LY T—varEiTHIZ L E LT,

INHDOT LB UL, 4 KLOIEFE AL, kb P
DEWF— AT ZEFES L Uiz, FHIiE 1L, 25
TEERSEE . By T — 2 iE, WREFR, Utk
T THD, FHIEREL, B (ZhEToI—FEI2iZ
R, HTLSRMBMER B D), EE RN (IR E 721X
BB 2 BB AR OB SR ENRTWD), Fifse al etk
(R -t - 8RB - B2 COME NS, FRBEHIICHI A
ENDAHREMEOE SIARENTWVD), UVUX D5k E
(UVUX 23R « ZRE T, MW ER R 6N D, &
BIEBA~DO T REERH D), T —vEEE (R@BY 27
T—H G LT, MR ERIRTRZITO . 2 AR

(© 2019 Information Processing Society of Japan

Vol.2019-UBI-63 No.14
Vol.2019-ASD-15 No.14
2019/8/27

WraRdboThHD) & LT,

3. N\NyhYUEKRE

wm Time and Location

[ 135.4150350846652 / 34.72754348418162 ]

[ von] o

,’ Simulator _.--= Car navig. behavior setting

-
" | Simulated alert trigger hjsfory
/.

¥ |
Alert trigger condit'(:)ns
v o o I‘

- A
- A
o [T 1 e | Set action of button
[T T8 -
Car navig. layout pattern = (1]

M2 7o hZAfEr 7Y —)
Figure 2. Prototyping tool on Web browser.
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Figure 3. Car navigation simulator.
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Figure 4. Driving simulator for evaluating user interface.
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Figure 5. Three risk maps.
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Table 1. Specification of risk maps

IName The risk map of heavy rainfall
Date September 29, 2016 Thu. 8:00 to 9:00
Place near Amagasaki, Hyogo

LLocal heavy rain (63 mm / h in the vicinity) due to the

Weather . .
influence of the autumn rain front

Traffic congestion (from JARTIC)

iginal
Original data Precipitation (from JMA)

1. Index of deterioration of driving environment due to
Risk value [rainfall [9]

([0,10]) 2. Index of traffic congestion length co-occurring with
rainfall [10]
IName The risk map of heavy snow
Date January 22, 2018 Mon. 20:00 to 21:00
Place near Setagaya, Tokyo
Heavy snow (23 cm snow depth at 24:00) due to the
'Weather . .
atmospheric pressure arrangement in winter
. Traffic flow by probe car (from DOMINGO) [11]
O 1 dat
riginal Cata Snow Depth (from JMA)
Risk value Index of an anomalous decrease in traveling speed due to
([0,10]) |fallen snow
IName The risk map of near miss
Date September 18, 2018 Tue. 18:00 to 19:00
Place near Bunkyo, Tokyo
Heavy rainfall due to unstable atmospheric conditions
Weather ., sund 90 mm/h)

Dangerous intersection map by drive recorder (from Tokyo
Original data |U.) [12]

Precipitation (from JMA)

Risk value

([0, 107)

Index of increase in intersection risk due to rainfall
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Figure 6. S-Know.
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Figure 7. CSupNAVI.
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Figure 8. IKUNAVI.
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Table 2. Characteristics of the outcomes.
Risk map Purpose of data User Service Personaliz  Variation How When External
use ation by of output data
S-Know Heavy Evaluation of Driver Risk Driving skill Traveling Display Before and during  Traffic
snow driving difficulty aversion route driving camera
CSupNAVI Heavy Assessment of Driver and  Mediation Display Before driving Traffic
rainfall risk and cost passenger camera
IKUNAVI Near Evaluation of Driver Safety Driving Information  Display During driving -
miss road safeness education experience  expression
Go-u de GO Heavy Evaluation of Driver Suitable Driving Traveling Voice During driving loT sensor
rainfall risk guidance purpose route
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