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Study on a method for evaluating the safety of the braking control

algorithm for automated driving system when following
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The purpose of this study is to propose a method for building
sample algorithms to control the braking of automated vehicles
assuming possible rear-end collisions based on the driving data of
drivers, as well as a method for evaluating the safety of the sample
braking control algorithms.

To build the sample algorithms for the braking control of
automated vehicles to be evaluated, we measured the braking
control of an actual vehicle driven by a human driver. After
statistically analyzing the experimental results, we designed the
distance between the automated vehicle and the following vehicle
at three levels: 28.3 m (average), 18.7 m (average —o), and 9.1 m
(average —206). Furthermore, we designed the average deceleration
at the time of the automated vehicle’s braking at six levels: 3.71
m/s2, 4.64 m/s2, 6.03 m/s2, 7.42 m/s2, 7.98 m/s2, and 9.28 m/s2.
By combining these following distances and average
decelerations, we built a sample algorithm to control the braking
of an automated vehicle at 18 levels.

On a DS, the automated vehicle with a built-in sample algorithm
for braking control (running ahead) was evaluated for its braking
control by the driver of the vehicle following the automated
vehicle. We examined the method for evaluating the safety of the
braking control of the automated vehicle by sorting the drivers’
subjective evaluation scores and the occurrence of rear-end
collisions. The results indicated that when the following distance
was 28.3 m and the average deceleration of the automated vehicle
was 7.42 m/s2 or less, the driver could follow the automated

vehicle and apply braking control without feeling a sense of

danger. When the following distance was 18.7 m, the driver started
feeling that there was a risk rear-ending after the average
deceleration of the automated vehicle exceeded 5.57 m/s2, and as
the average deceleration approached 9.28 m/s2, the risk of
rear-ending grew. Furthermore, when the following distance
approached 9.1 m, the driver could not comfortably follow the
automated vehicle and perform braking control, and when the
deceleration of the automated vehicle neared 7.42 m/s2, a collision
could not be avoided.

As shown above, the method used in this study clearly identified
which algorithms to use to control the braking of automated
vehicles based on the drivers' driving behavior and the appropriate
range of verification of the optimum design values. In other
words, the method can derive an algorithm to control braking
based on driving behavior that has already been optimized by the
driver's experience. Also, our method could evaluate the safety of
the braking control algorithm for automated driving system by

subjective evaluation.
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Validation of Test Procedure for Measuring the Fuel Consumption

of Production-Model FCVs
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Factors affecting the measurement of the fuel consumption of
FCVs were analyzed to reveal their sensitivity. The method for
measuring fuel consumption described in the Worldwide
harmonized Light vehicles Test Procedures (WLTP) is to measure
the hydrogen consumption by using an electric precision balance
and off-vehicle tanks (not on-vehicle tanks). This is unique
compared with conventional vehicles such as petrol-engine
vehicles and pure-electric vehicles. Therefore, we examined the
sensitivities of the effect of hydrogen consumption determination,
the effect of hydrogen supply pipe design, and the effect of
hydrogen supply pipe management. The experiments were
conducted with two production models of FCVs having different
FC management systems. The effects were quantitatively
evaluated by comparing the fuel consumption rate driving in the
Worldwide Light-duty Test Cycles (WLTC). First, the hydrogen
consumption amounts of the FCVs were measured with the
gravimetric method. Then, a quantitative sensitivity analysis of the
factors was conducted based on a hypothetical vehicle with a fuel
consumption rate of 0.67 kg/100 km in the Low phase. All factors
described in this paper were less than 0.5%, meaning that the
effects of factors unique to FCVs are minor compared with those
for conventional vehicles. As a result, the method for testing the
fuel consumption rate of FCVs described in WLTP is shown to be
practical. To the best of our knowledge, this is the first validation
of the test procedure for measuring the fuel consumption of

production-model FCVs by a national laboratory.
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Effect of Fuel Economy and Emissions of Heavy-duty Plug-in
Hybrid Vehicle by Operating Several Hybrid Controls
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Improvement of Transient Operation Controllability in Engine

Test Bench for Heavy-duty Vehicles (2nd report)
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Glare reduction and influence of behavioral characteristic for

pedestrian by glareless-ADB light distribution
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Experimental study of safe transition to manual driving during

using the automated driving system on the highway
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Method of Estimating the Change in Life Cycle CO2 Due to
Traffic System Development Incorporating Micro-Traftic

Flow Simulation
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In this research, a method of estimating the system overall life
cycle CO2 emissions including vehicle traveling, infrastructure
construction, and new manufacture of vehicles is constructed in
order to comprehensively evaluate the change in CO2 emissions
associated with transport system development. In particular,
congestion of automobiles due to traffic signals and turning left
and right, etc., and the detailed driving behavior of vehicles
including mixing of light rail transit (LRT) and automobiles on the
road can be analyzed by micro-traffic flow simulation. A
framework is presented for the introduction of LRT that enables
conversion from parallel fixed route buses and the increase in
congestion of automobiles due to the reduction in the number of
traffic lanes to be taken into consideration. As a result of
application of this estimation method to a case study, the effect of
automobile congestion brought about by the reduction in the
number of traffic lanes and the introduction of LRT priority

signals on CO2 emissions was quantitatively determined.
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Verification Test of Optimized Energy-Saving Train Scheduling

Utilizing Automatic Train Operation System
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Discussion at world regulations for Cyber cecurity for Automated

driving vehicle
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Safety issue for Automated Drive Vehicle
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To estimate the safety against flange-climb derailments the safety
measure based on Nadal’s formula has been used. This measure is
effective, but the actual friction condition between rail and wheel
flange is not considered. In this paper, the authors propose a new
safety measure, the “flange-climb index” (FCI) which considers
the actual wheel flange friction coefficient and quantitatively
estimates the margin for safety against flangeclimb occurrences.
As a new measure of safety against flange-climb derailments,
“flange-climb index” (FCI) was proposed. The FCI is the ratio of
the measured Q/P to the critical Q/P calculated by a modified
Nadal’s equation in the leading/outside wheel. To find the FCI, it
is necessary to determine the actual friction coefficient value
[J1out, between wheel flange and rail head.

In the proposed procedure, plout is estimated using look-up tables
calculated by MBD simulations. Using the FCI, the safety margin
against flange-climb derailment can be estimated quantitively.

For further study, the relationship between the FCI and the
probability of flange-climb occurrence will be examined using

roller rig tests and/or on-track tests with real vehicles, if possible.
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This paper reply reports the newest technical challenge of
energy-saving automatic train operation (ATO) in a Japanese
linear metro from 2016 through 2018. Based on the fundamental
energy-saving strategy established in the eco-rail project by Japan
Subway Association (JSA) from 2013 through 2016 in which
possibly long coasting and power-limiting regenerative braking
scheme, the authors proposed design of the energy-saving running
profile with longer coasting by enhancing powering acceleration
and evaluated the energy-saving performance through numerical
calculations as well as on-track vehicle tests on a commercial
linear metro line in Osaka-City. The reduction of the total
traction-energy of six percent in total was confirmed in spite of the
worse powering energy loss of linear induction motors according
to larger slip frequency for the powering acceleration

enhancement.
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Summary of Discussions on Vehicle Security and Software
Updates at the World Forum for Harmonization of Vehicle
Regulations  (WP.29)
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This paper describes the summary of discussions in the ongoing
work on cyber security and software update regulations in the

world forum for harmonization of vehicle regulations (WP29).
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Study of New HILS Test Method with Combination of the Virtual
Hybrid Electric Powertrain Systems and the Engine Test Bench
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A new HILS test method is required to evaluate the
next-generation heavy-duty electric vehicles to handle the
temperature information of engines and other factors in real time.
Therefore, we constructed a extended HILS by retaining the
control concept of the conventional HILS and by replacing the
engine model with an actual engine. Subsequently, we evaluated
the performance of the extended HILS by comparing various
performance parameters with those of the commercially available
heavy-duty hybrid vehicles.

We obtained the following conclusions:

(1) The evaluation equipment for the extended HILS, which
replaces the engine model of the conventional HILS with the real
engine, can be easily constructed without a large-scale remodeling

of hardware and software.

(2) To improve the vehicle-speed follow-up property of the virtual
vehicle in the extended HILS system, it is effective to improve the
driver model and to change the engine dynamometer control
during shift transmission. The logic is to be combined the
conventional "torque control" of the engine dynamometer with the

"engine speed control" function during the shift change.

(3) When the performance of virtual-vehicle driving in the
extended HILS system is compared with that of actual-vehicle
driving, almost the same performance history (time-series results)

and high correlation are observed.

(4) The performance of the next-generation heavy-duty electric

vehicles such as heavy-duty plug-in hybrid vehicles, which change
the engine temperature frequently driving running, can also be
precisely evaluated by using the extended HILS. Therefore, the
extended HILS can be considered as one of the most promising

test equipments.
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Stretching Experiment for Axonal Injury Reproducing Successive

Head Collisions in a Traffic Accident
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Outline of Activities on Cyber Security and Software Updates in

World Forum for Harmonization of Vehicle Regulations (WP.29)
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Environment Laboratory - Railawy Certification Center
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Development of new wheel tread for improving curving

performance and reducing contact pressure
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In order to measure the forces between wheel and rail every day
in the service line, the authors developed the special bogie. This
bogie is called PQ monitoring bogies (In Japan, P means vertical
force and Q means lateral force) that can measure the lateral force
and vertical force every day in the service line. In the results of the
researched data gathered by PQ monitoring bogie, the worn profile
wheels show a better performance such as reduction of derailment
coefficient and prevention of tread flaking than designed profile of
just after regrinding wheel tread. To investigate the cause of this
results mentioned above, M.B.D simulation and field test were
carried out. In the simulation results, the effects such as the
reduction of derailment coefficient by decreasing lateral force and
the reduction of contact surface pressure by increasing wheel/rail
contact area were confirmed. In the field test by using thermo
camera, the difference of temperature rising at tread surface
between brand new profile and worn profile was confirmed. At the
same time, the changes of tread and flange shapes from design
profile to worn profile were observed. Therefore, the authors
presumed that the difference in profile is one factor of improving
these performances. So, the authors developed the new profile
based on the worn profile and evaluated these developed profiles

by using some method such as bench test and field test.
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Pedestrian detection during vehicle backing maneuvers using

ultrasonic parking sensors
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Research and Technical Verification on Traffic Safety and

Environmental Impacts at a National Research Institute
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Crossing collision accidents between bicycles and vehicles at

nonsignalised intersections
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Study of New HILS Test Method with Combination of the Virtual
Hybrid Electric Powertrain Systems and the Engine Test Bench
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A new HILS test method is required to evaluate the
next-generation heavy-duty electric vehicles to handle the
temperature information of engines and other factors in real time.
Therefore, we constructed a extended HILS by retaining the
control concept of the conventional HILS and by replacing the
engine model with an actual engine. Subsequently, we evaluated
the performance of the extended HILS by comparing various
performance parameters with those of the commercially available
heavy-duty hybrid vehicles.

We obtained the following conclusions:

(1) The evaluation equipment for the extended HILS, which
replaces the engine model of the conventional HILS with the real
engine, can be easily constructed without a large-scale remodeling
of hardware and software.

(2) To improve the vehicle-speed follow-up property of the virtual
vehicle in the extended HILS system, it is effective to improve the
driver model and to change the engine dynamometer control
during shift transmission. The logic is to be combined the
conventional "torque control" of the engine dynamometer with the
"engine speed control" function during the shift change.

(3) When the performance of virtual-vehicle driving in the
extended HILS system is compared with that of actual-vehicle
driving, almost the same performance history (time-series results)
and high correlation are observed.

(4) The performance of the next-generation heavy-duty electric

vehicles such as heavy-duty plug-in hybrid vehicles, which change



the engine temperature frequently driving running, can also be Hi  (Funso)
precisely evaluated by using the extended HILS. Therefore, the
extended HILS can be considered as one of the most promising RiEEE R B L7 A O R xR
test equipments.
Safety countermeasures for automobile technology in terms of

vulnrable road user protection
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