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Development of Effectiveness Evaluation Method

for Green Slow Mobility
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Analysis Methods of Real-world Emissions

Using Small Type On-board Emissions Measurement System
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Estimate and Replicate of Real Driving Wind Flows
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Regional railways, where equipment is aging, frequently experi-
ence derailment accidents due to gauge widening. This paper
shows a detection method of gauge widening by measuring the po-
sitional relationship between the rails and the wheels. The pro-
posed method uses a small, simple camera, which is easy to install
and allows inexpensive measurements. The points where the gauge
is widened, are identified by section images of rail and wheel ex-
tracted from moving image shot by the camera. An overview of the
measurement device and experimental results of a commercial

train are reported.
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Study on the Injection Control of Carbon-Free Fuels
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It is required for fuels for internal combustion engines to switch
from fossil fuels to next-generation alternative fuels to achieve a
sustainable or low-carbon society. Hydrogen produced by sustaina-
ble energy sources is considered one of the next-generation fuels.
However, hydrogen is a gas at normal temperature and atmospheric
pressure and does not have high energy density. Therefore, for trans-
portation and storage, it must be liquefied at a low temperature and
high ambient pressure. Ammonia contains three hydrogen atoms in
its molecule and is relatively easy to be liquefied. Owing to its phys-
ical characteristics, ammonia is well investigated as a hydrogen car-
rier recently.

Ammonia has been investigated as a carbon free fuel for internal
combustion engines. However, it is difficult to ignite and to realize
stable combustion. Therefore, a major part of the other studies seems
to be limited to large engines such as gas turbines or marine engines
because of the available space for several countermeasure mechan-
ical parts.

Several studies for small engines, such as automotive engines,
have been reviewed in a special report

[1]from the International Energy Agency (IEA) Advanced Motor
Fuels Technology Collaboration Programme. The report mentioned
that their reviewed experiments show that satisfactory combustion
is not achieved. One of the ways to solve the difficulty of ammonia
ignition is to use strong spark plugs. Mounaim-Rousselle C et al.

[2]summarize the principal studies and literature results on the
use of ammonia in Spark Ignition (SI) engines. They mentioned that
only a few studies have achieved NH: amount of 100%for combus-
tion. Although previous studies have shown that pure ammonia
combustion in small engines is a challenging topic, which could be
improved by controlling the fuel injection strategy because it affects
the air/fuel mixture formation significantly. Only a limited number
of studies focus on the fuel injection of ammonia. Therefore, in this
project, we will investigate the ammonia injection process to im-
prove the feasibility of ammonia-fueled engines by considering in-
jection simulation models to determine a suitable injection strategy
for delivering the energy required for the engine both temporally
and spatially.
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Proposal of Reliable Onboard Train Localization Method
by Smart Integration of RTK-GNSS, IMU,
and Multi One-dimensional LiDAR Sensors
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In railway systems, train localization is an important technologi-
cal factor; however, maintaining a substantial amount of ground
equipment for localization is costly. The objective of this research
is to propose and validate a reliable train localization method that
utilizes onboard sensors. The proposed method integrates RTK-
GNSS, IMU, and three 1D LiDAR sensors installed on the train.
The validity of the proposed method was verified through experi-

ments using real railway vehicles.
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Development and Field Experiment

of the Safety Assisting System for Passive Level Crossings
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This study develops a level crossing safety assisting system to
improve the safety of passive level crossings by assisting the safety-
oriented actions of both level crossing users and train drivers as a
provisional measure until full safety measures such as crossing gates
are implemented.

The system consists of bidirectional communication between the
level crossing and the train.

The ground device informs the level crossing users about the ap-
proaching train, and the onboard device informs the train driver
about the operating status of the ground device.

This paper reports the results of field experiments to verify the

communication and informing functions.
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Innovation in Interlocking and Field Signaling Device Control

Utilizing Information and Communication Technology

HENEEE | & OIS BRI 0
ICT ZI5H L 7= Bt s

POEFRGEE  [ERE B

IRSEASPECT2025YOKOHAMA
(BF7H12 H2H)

FEFIIPGEFEA T 30 FEICbiZh, E5Y AT AICHET
HIFFCBIRER 2R L, ZOEBICHE SO HEREE O
WFEF ORLIZ ST, BERSCOBRR ., K ORERKEN H
Sz, AFERIL, EICELERESFOHEMFHEMATHS IRSE ©
DEICRT T, ARICBTAEF AT AORBIZET 25
HOETRD I BDO 1WTH 5,

57

A (FNDD)

SZIE L EBRFTEATIC BT %
Y —&iEM LG R AT

Introduction of research examples using sensors

at the National Traffic Safety and Environment Laboratory

r

il

Y AT MRS AR
H AR K 24 o T
(Ff7412A438)

ML AEREIRETCIE, SRESICR T D4 i % &
HELTWD0N, FOHTE Y —IZ X DFHINIZEO T
— X BRI 2 EEREE Ao T 5,

FIE T, O A5 — ) B EGERE, I ROy
YA kY B oI OV TR T 5, SREICRBNT
%, GNSS Zi&H L7zt gz 2 B+ 5, £/, EEE
B 728 RIS B R L 72 & LT, $E OBAEIE IS W T
AT 5,



[EFRERFEREE)

Investigating the Alerting Effectiveness

of Direction Indicator Road Projection on Cyclists
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International Display Workshops
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Road projection technology has been developed to improve traf-
fic safety, in which symbols or patterns are projected onto the road
surface from a vehicle. The response times of cyclists when the di-
rection indicators of a vehicle light with and without road projec-
tion were obtained to verify alerting effects of road projection
linked to the direction indicators of the vehicle. When cyclists
could not see lighting of the direction indicators on the vehicle and
when they were moving by a bicycle, the response times with road
projection were shorter than those without it. Favorable responses
were received from participants through questionnaires used in this
study regarding the direction indicator projection. Even when cy-
clists were operating smartphones, the response times with road
projection were shorter than without it. However, this suggested
that delays caused by operating smartphones were longer than the

time saved by road projection.
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Visual Evaluation Experiment of Automated Driving System

Marker Lamps
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The international regulation of automated driving system marker
lamps, which indicate to surrounding road users that a vehicle is
operating in automated driving mode, is currently under discus-
sion. This study reports the results of an indoor visual evaluation
experiment in which a horizontal marker lamp was installed on the
front edge of a mock-up vehicle roof and illuminated with blue-
green light. The experiment investigated the lamp’s visibility, an-

noyance, and glare characteristics.
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Estimation of Battery Pack SOH
based on Non-Destructive Diagnostic technique
for Cell Capacity and Cell Balance
during Battery Pack Degradation
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