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Certification of conformity with railway international standards
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Sensibility analysis on the effect factors for measuring fuel
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Futures on Automated Drive Technologies for Safety
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Reduction of head injury by wearing a bicycle helmet
(First Report)
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Head injury risk of elderly cyclists on car-to-bicycle accidents
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Development of condition monitoring tool based on wheel-rail

contact forces collected by the PQ monitoring bogie
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The derailment coefficient is used to grasp the risk of the flange
climb derailment. The de-railment coefficient changes due to rail
and vehicle conditions. The PQ monitoring bogie that can collect
the derailment coefficient during commercial operation has
developed and a large-scale data is collected. However, there is no
efficient method for handling such a data. This paper shows an
analysis tool that can easily handle such a large-scale data and
detect place where the derailment coefficient increases. In addition
to development of the tool, a method to estimate the track
irregularity of twist that influence the derailment coef-ficient is
proposed based on a multi-body dynamics simulation using
SIMPACK. The analysis tool can assist analysis of the running
safety of the vehicle based on monitored data, such as the
derailment coefficient, the friction characteristics between wheel

and rail, and track irregularity of twist.
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Necessity of acoustic vehicle alerting system for electric

motorcycle to ensure pedestrian safety
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Since the traveling sound of an electric motorcycle is quieter than
that of a gasoline motorcycle, this has raised concerns about an
increase in collisions with pedestrians and cyclists unaware of
approaching vehicles. Therefore, we conducted an experiment on
a quiet test course to determine the distance needed for pedestrians
to recognize the sound of an approaching electric motorcycle
(EM) and an internal combustion engine motorcycle (ICEM)
typically sold in Japan. Participants were asked to press a button
when they noticed the sound of an approaching vehicle amid the
background noise that simulates typical traffic noise conditions
proposed by NHTSA. The distance of the motorcycle from the
participants when the button was pressed was analyzed as the
audible distance. The average audible distance was calculated and
the results revealed that the audible distances of EM at a speed of
10 and 20 km/h were 5.4 and 11.7 m, while the values of ICEM
were 33.6 and 57.9 m, respectively. EM traveling sound was
confirmed to be less noticeable than ICEM sound. In the second
step, the audible distance was investigated when the test sound
was presented from a speaker mounted on the front of the electric
motorcycle. The test sounds satisfied the sound pressure level in
the two low bands from among the sixteen bands specified in UN
Regulation No. 138. As a result, the average audible distances at a
speed of 10 and 20 km/h were improved to 8.0 and 19.8 m,
respectively. From the above results, we concluded that electric
motorcycles should be equipped with an acoustic vehicle alerting

system (AVAS) to ensure pedestrian safety.
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Development of the support system for collision prevention at
level crossing using image analysis technology and
communication technology
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Technical Challenges to Realize Energy-Efficient Linear Metros

in Japan
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The University of Tokyo Takafumi Koseki, Takeru Miura,
Takeshi Mizuma
NTSEL Shoichiro Watanabe

Japan Subway Association Eisuke Isobe

The 11th International Symposium on Linear Drives
for Industry Applications
(HA)
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Abstruct:Subway operators introduced linear metros in 1990s and
continued successful urban passenger transport service in many
large and dense cities in Japan for more than a quarter century. A
significant disadvantage of the linear metros is the relatively low
energy efficiency. Therefore, Japan Subway Association (JSA)
started a technical challenge to reduce the traction energy
consumption of linear metros in 2012. After engineering efforts
for three years, the improved automatic train operation (ATO)
achieved the energy-saving of more than 16%. This paper
technically explains the idea and the concrete methods in the

successful technical challenge.
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Activities of vehicle cyber security in UNECE/WP29
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pedestrian accidents

CIHTIERT FHEEU, IWARLR
HRRFHR MIEF
HENVENIIEED  AIFETs

H BB TS 2017 KRS HIRHS
(ER% 29410 A 13 H)

BAOABFEHICIIT 2 EEE 4,117 A (2016 4F) O
THATED D DEGIT, FI3T%ERbEV, B2, BH{TH
HFEOPTEIBEDHEDLEE LN EBREEHITWY
%, ST I D BT AR T OIS I 1 BT
FOBEME, AFEOMIHE, 7L —%, SITEOMR], &
BOFEEMEE I RET B SN C &, —0F, Kk
D2 RGO NTUT o R BFHIAT DI TV Ry, £ 2T,
ABFFETIL, B E AT FHUC I D i & O 2 KT
ZIZB T DIMGEDO T AT o 7o, MG E I EL KT
FER 2 FRA LR R, RS OB THE OB B
A RAZTRREME D H 5D 2 L AVHI LTz,



i (o)

BREIIST 4 — BV EEEOYH T ZRBRIED
A U 7o — R

A Study on Sophistication of Emission Test Method for
Heavy-duty Diesel Vehicle mounted Eco-friendly
HENVEAFZE BRI E
A B I 2 2017 SRR RS AR
(FRZ29 4710 H 13 H)

BREEHRT + — BNV EBEEOYEH T ARBIED & E A
BMETLTRY . AR TITLEREICER L, £2 T, %
B D ZE R 2 AL L RBRIE ISV DL D B S 7 —
(2, BUS Lo EEmOBERME2 BB S, =0 MR
P T A Retth 23 L 72, f5 DA c R 2 LUF ISR,

(1) FEHEMOLHEBEICIE, £ 1 B Thrr i) 3%
ETDENmhol,

(2) 1R ThvrHlr (727 BAEE=0%) ] 2R
Brik (JEOS E— R) (AT 2K, Lo sS4 T 5
TV AE MV R I BRICT R CTRns s b
T, EEMW & FESOPEH T AFFERSELND Z LRS-
7=

(3) #i-7ek ¥ A3 BkiE (WHDC) 1Z1%, [Tq=ONmJ T
BRESND MVT R OBENFET D08, L0 EHEF D3
ST I, (7 7 B ABE=0%] ORENZEE L,

i (fn30)

By I 2 b— g U EAWEEETEEOPEE T AT
BT AR (551 #)

Study on Emission Prediction under the Real Driving Condition

Using Vehicle Simulation (First Report)

FORTIERY  BPKRER, /INEDEH, ek e
PNITie SIS ON
HENRATZER  AKIBECC, (L A48

H BV BT S 2017 FKFE RS HIRHS
(ER% 29410 A 13 H)

JRFTE 72 PRt T AVE Y OB IZIE, U T LT — L RIZEB T
B EETHEROPEN T ABEZTNT 2 Z L BLETH DD,
SRELRRFRO L TEMNRIHT 5 2 LIZRETH 5,
FDEH, YIal—varEEALEFMAEETHD
N, FOREICHRELA L TWEONBIRTH D, AT
1. NOx B o0 S & & 3R O el & #i1E 92
THERE, BEL, ETAVOYRE VA ERBRE >
¥ —FATERRICEVRGE LTz, ZOFEER, LIFTOMA
Y
- WHTNEAT A AR LT E R E — 2 THh D JE0S E— RO
AR R OB EET N AT T2 2 & T NOx HEH
TP D ST & FHRAEOREN D L, FICARMISHE KT 5
WEX IV TIE, MEORRE+2ICHEER TE I,

- Ll AT RKEERRWE, 74 ) v 7 KEICE
W, BEEF FICHIETE TR O, Koot FiciiE
AT D, THHDXIyE Rl L NOx HEHIREE D[ 23
AR XECE LD LT &T, KVBEDOEWHEFENT
ERARY oY AW
*NOx HEHHEEOTRICE LT, $E VW AR EHHT 57
DI AT R LR RIS L Ch THIET V%
AnadzZ T, FUMEISGEWHENRETH o7z, £z, Z
DFIEZ R VBTV A 7 V2K TD NOx HEHVE &4 FIE
CIEE L, A VR E W L TRIGTRE O W E A R T
T,



i3 ($E30)

Estimation of Fuel Economy and Emissions for Heavy-duty Diesel

Plug-in Hybrid Vehicle with Electrical Heating Catalyst System
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We focused attention on the “Electrical Heating Catalyst (EHC)”
that is listed as one technology of countermeasures that is
considered against next generation exhaust-gas. In this report, the
property of this EHC is evaluated as a simple substance, the
evaluation of which is applied to the heavy-duty diesel plug-in
hybrid electric vehicle (PHEV). The environmental performance
such as performance of the fuel consumption and the
characteristics of the exhaust-gas when making the PHEV run in
the assumed freight distribution pattern is evaluated using an

extended-HILS technique. Findings obtained are noted as follows:

(1) A range of the temperature rise of the exhaust-gas in front of or
behind the EHC can be classified by an intake air flow, and an
effect of the temperature rise is obtained at the time of engine low
rpm and low load operation.

(2) A layout of the exhaust-gas aftertreatment system capable of
effectively reducing the exhaust-gas is in the order of “DPF-urea
solution injector-EHC-SCR” from the upstream side of the
exhaust-gas.

(3) The PHEV with superior environmental performance is of
parallel type and is under the condition of the hybrid running after
running by an electric motor for a long time.

(4) CO2 and the fuel consumption of the PHEV at the time of
running in the distribution pattern are improved as compared with
the heavy-duty diesel engine vehicle and the heavy-duty diesel
hybrid electric vehicle (HEV) and are superior in the distribution
pattern in which the PHEV is charged prior to departure of

outward and homeward routes.

(5) When the PHEV runs in the distribution pattern without being
charged prior to departure of outward and homeward routes, NOx
of the PHEV without an in-vehicle EHC is worse than that of the
HEV. However, it is found that, when the EHC is mounted on the
PHEV, NOx can be improved more than in the HEV under the

same running conditions.
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Performance survey for Ni-MH battery modules

in a hybrid vehicle with 180,000 km driving
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A global technical regulation including vehicle disabilities for
exhaust gases, fuel economy and range has appeared in the issue
of WP29 in the United Nations Economic Commission for Europe
(UN-ECE). One of major concerns is that battery degradation
may influence on the fuel economy deterioration of electrified
vehicles such as HEVs. However, numbers of report from
automakers about the relation between a fuel economy change and
battery performance change are limited. In this paper, we
demonstrate the battery performance change in a hybrid vehicle

with 180,000 km driving and its fuel economy change.

Fuel consumptions of the hybrid vehicle with 1.8L gasoline
engine and 180,000 km driving were compared before and after
battery pack replacement. The type of the battery was Ni-MH. The
fuel consumptions with the “state of charge correction” were
measured by a chassis dynamometer with Japanese driving test
cycle of “JCO8 mode”. Before replacing the battery pack, the
hybrid vehicle ran with a fuel consumption of 29.24 km/L. Then
after replacing the battery ran with a fuel consumption of 29.96
km/L.

After the fuel consumption test, the battery pack with 180,000 km
driving was disassembled to battery modules. Variation of the
battery modules’ voltage in the battery pack was surveyed. Then
capacity fade of the battery modules with 180,000 km driving. We
will discuss the battery performance change and its influence on

the fuel consumption rates of the vehicles.
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Association of Impact Velocity with Serious-injury and Fatality

Risks to Cyclists in Commercial Truck—Cyclist Accidents
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Preventive safety technologies intended for protection

against derailments and their possibilities
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Theoretical Design and Experimental Verification of
Energy-Saving Automatic Electric Train Operation by Maximal

Usage of Regenerating Brakes
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This paper summarizes the theoretical as well as experimental
challenges to schedule running profile for waving energy of a train
and to apply the technology of Automatic Train Operation in order
to realize the energy-saving train operation by keeping the
traveling time constant. The physical principle of the
energy-saving operation is that maximal usage of coasting in high
speed and power limiting regenerating brake. If the track profile is
complicated, there is no straightforward way to find the
energy-saving running profile. In such cases, mathematical
optimization is a powerful support: This paper also briefly explain
the applicability of two mathematical approaches: parametric
control-input optimization and Dynamic Programming. An
experimental case study at a linear metro line in Japan,
energy-saving effect of more than 16 % was achieved. This result
and experiences show technical feasibility of the proposed

approach and the problems for further improvement.
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Vehicle Test for Verifying Energy-Saving Train Control Based on

Automatic Train Operation System
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Experimental Study on Rail/Wheel Wear
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Estimation of the friction coefficient between outside flange and
rail in sharp curves
(1st report; Development of the estimator based on the vehicle

dynamics simulation)
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Verification of a support system for collision prevention at level
crossing using image analysis technology and communication

technology
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Analysis on the derailment coefficient affected by the difference of
friction coefficients of each wheel in a railway bogie
(Comparison between experiments and numerical simulations of
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Futures and issues on Automated Drive Technologies.
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Similarity of the measured NIC of a BioRID II dummy in

car-to-car rear end impact and sled experiments
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Relation between impact velocity and risks of serious
injuries/fatalities to pedestrians in commercial truck—pedestrian
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Verification of a Support System to Prevent Collisions at Level
Crossings Using Image Analysis Technology and Communication

Technology
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The number of railway accidents tends to decrease in the long
term, but measures to further enhance safety are required. In
particular, it is important to reduce the number of accidents at a
level crossing which accounts for 30% of all railway accidents.
Therefore, we developed a support system for the prevention of
accidents at a level crossing using image analysis technology and
communication technology, and conducted actual train tests. This

paper includes the functional verification results of the tests.
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Current status of automatic driving of railway in Europe
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Futures and issues on Automated Drive Technologies.
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Influence of Curtain Side Airbag Deployment to the Occupant
Seated in Child Restreaint System
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Application of GNSS to railway
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Study of Sensing Location of a Rolling Stock by
Using LiDAR Sensor
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Basic Study on Range Extension Autonomous Driving for Electric

Vehicles Considering Uncertainty of Signal Information
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In this paper, we showed the energy consumption in the various
cases of different assumed signal timing and actual signal timing.
As results of the simulation, it turned out that three traveling
patterns could be considered. When there is uncertainty in the
signal information, it is highly likely that traveling in the optimal
deceleration trajectory without signal information will have lowest
energy consumption. Therefore, even if there is a possibility of
decelerating and stopping in the middle of a possibility of
decelerating and stopping in the middle of a route due to other
factors as well as the traffic signal, there is a high possibility that
traveling in this trajectory will reduce the energy consumption

loss.
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