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1 Software Defined Vehicle

Some people propose software defined vehicles. In
electric vehicles, batteries determine performance.
The performance of a battery changes depending on
the characteristics of the material. Some simulation
software can predict what kind of battery materials
will be good, how to control it, and how to main-
tain it For motors, there is a computer aided design
software. Some simulation software can define how
to mix the magnet materials. [24]. In addition, the
device of the surface material of the coil can be sim-
ulated using software. If the use of batteries and
motors are limited to a few, the design of the struc-
ture, interior, etc. may be defined by software. All of
the software are not open source. We would like to
make an open source attempt to provide from basic
design of materials for automobile parts to simulation
on public road examination in a 10-year plan.
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2 Open source

Changes on the technology in automobile industry
may take over 10 years from material design to mass
production trial . At each stage of design, the scope
and depth of safety analyses are expanded to compre-
hensively examine the situation so that there are no
unexpected events. In the open source business, since
the design contents are open to the public, there is
an advantage that safety analysis is also open to the
public, and we are considering safety analysis using
github or the like. Since 2007, it has been announced
at the Safety Engineering Symposium almost every
year, and recently, the following items should be tack-
led as items related to automobiles.
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e Fuel cell vehicle and hydrogen supply ¥Rl i
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e Electric vehicle with battery and motor
e Autonomous driving car using machine learning

e Providing a calculation platform using a quan-
tum computer

e Multi-core CPU and multi-OS



e Developing with open source software

Fuel cell vehicles and hydrogen supply will be ex-
cluded from this presentation at the stage of accu-
mulating research on individual events at the Safety
Engineering Symposium. In addition, detailed an-
nouncements and proposals have already been made
at the Society of Automotive Engineers of Japan re-
garding the latest specific accident countermeasures,
etc., and details will not be given.
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2.1 battery and motor

The basic performance of an electric vehicle is deter-
mined by the battery. The specifications of the motor
are restricted by how much voltage and current can
be provided from the battery. Therefore, batteries
and motors will be standardized in that order. The
key to the safety of electric vehicles is the voltage and
current of the battery and the electromagnetic noise
from the motor. However, due to the examination of
battery materials, in some cases, in automobiles that
emphasize safe driving rather than driving, there is
a possibility that even if the output of the electric
vehicle is a little small, it is cheap. The reduction in
the noise of electric vehicles is also a distant cause of
accidents in parking lots and alleys, and a mechanism
for making noise is being studied. We are considering
doing all of these designs in open source.
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2.2 machine learning

Physically, dedicated sensors and general-purpose
sensors are being applied for autonomous driving.
In software, studies such as collision avoidance us-
ing machine learning are in progress. In particular,
machine learning is based on probabilistic calcula-
tions of time-series events, not causal relationships.
It is known that the conventional ”why-why analy-
sis” cannot handle it. Therefore, we are considering
”Takataka analysis” based on the probability calcu-
lation of time series events.
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2.3 quantum computer

Masafumi Kadowaki, who contributed to the prac-
tical application of quantum annealing, has joined
DENSO, and the possibility that the principle of
quantum annealing can be applied to automobile-
related technologies is increasing. cite kadowaki.
For the time being, there is a possibility that quan-
tum computers will not be installed in automobiles,
but will be widely used in machine learning for au-
tomatic driving control and mock tests of material
research. Reproducibility is not required for finding
singular points, and the accuracy of the results should
be high.
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2.4 Multi-core CPU and multi-OS

t has been a long time since it has been said that the
speedup of CPU has almost reached the upper limit
at GHz. Higher performance CPUs are supported by
multi-core processing, and the use of multi-core CPUs
in electronic devices such as PCs is advancing. Even
in automobiles, it seems that the use of multi-core
CPUs is increasing when trying to realize high-speed
processing without increasing the number of CPUs.
CPU standardization has not progressed so as not
to hinder the development of CPU. Therefore, even
if you try to standardize for multi-core, you have to
standardize only for multi-core of a specific CPU. It
is the C language standard that secures the degree of
freedom of the CPU and specifications, and the OS
is trying to handle the CPU abstractly. We would
like to consider how to support the CPU capabilities
in C language and OS by sequentially installing two
AUTOSAR OSs in any multi-core CPU. It may be
good to propose various combinations by making use
of the experience of installing multiple OSs on OSs
other than AUTOSAR.
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2.5

It can be said that OSEK is an OS that helps the
CAN protocol to physically arbitrate so as not to in-

osek

terfere with the engine control of the car. Interrupts
are divided into Category 1 that does not use the
OS function and Category 2 that uses the OS func-
tion, and I am devoted to not disturbing the engine
control. [5] Since AUTOSAR'’s Classic Platform uses
OSEK, if you do not use the TaskTable specified in
SC1, it is better to exclude it from the compilation
target.
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2.6 posix

AUTOSAR @ Adaptive Platform is POSIX @
PSE51[6] 7 This profile is intended for embedded sys-
tems, with a single multi-threaded process, no file
system, no user and group support and only selected
options from IEEE Std 1003.1b-1993.” No files, no
users and groups. Just cite posixtest confirms that
Windows cygwin has no users or groups in NIST’s
public POSIX test [8]. AUTOSAR’s Adaptive Plat-
form is POSIX’s PSE51 file, user, and groupless spec-
ification. However, files are often useful if they are
compatible with the network. For example, it may
be a good idea to read and write to NVRAM via a
file.
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2.7 In-vehicle Ethernet

Whether it is Ethernet or CAN XL, the physical and
logical specifications are supported by the develop-
ment of serial high-speed communication technology.
[?]. In-vehicle Ethernet is a pair of thin cables that
make it easy to handle in order to use Ethernet in-
vehicle. [?] As an issue for AUTOSAR, there are not
many structuring provisions, because the area above
RTE may be a competitive area not as BSW. It is
important that the in-vehicle software is in time and
even if it is systematized somewhere, it does not al-
ways improve efficiency. Therefore, we are consid-
ering specifying a software component dedicated to
Ethernet / TCP / IP and specifying an Ethernet
SWC that works with BSW at high speed.
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2.8

AUTOSAR adaptive Platform is based on C++.[?]
We will try to use RUST for AUTOSAR SWC [14].
This is an attempt to improve the efficiency of appli-
cation design, not have a reason.
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3 Developing with open source

The use of open source has expanded from the exper-
iment of autonomous driving to the process of prac-
tical application. Open source is also available for
automobile technology other than autonomous driv-
ing. Especially, use in the development process is
github, docker, etc. This analysis is based on the con-
tent of the TOPPERS application development con-
test on the 2020 open source project, which received
the bronze prize cite toppers in the idea category.
We will show you three advantages as a practical so-
lution, such as limiting automatic driving by open
source to low-speed movement.
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3.1 slow speed

To reduce accidents caused by the elderly, provide
solutions in situations where the elderly are forced
to drive. Specifically, it may be important to pro-
vide a means to move safely because it can be at low
speed.[15] [16] [17] [18] [19] [20]
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3.2 low speed limitation

The use of open source has expanded from the exper-
iment of autonomous driving to the process of prac-
tical application. Open source is also available for
automobile technology other than autonomous driv-
ing. Especially, use in the development process is
github, docker, etc. This analysis is based on the con-
tent of the TOPPERS application development con-
test on the 2020 open source project, which received



the bronze prize cite toppers in the idea category.
We will show you three advantages as a practical so-
lution, such as limiting automatic driving by open
source to low-speed movement.
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1. ARHRE BB EELH B HO&EPE  Mass produc-

tion of low-speed limited autonomous vehicles

2. HEFTE— NEBESL T DOET

driving mode cars are only allowed

3. BRI O(KEE— FEBHEMRT AT L Low

speed mode car detection road system

Low-speed

4. (RHGETREMRTT Low speed limited driving
license

5. [RHEFTBREMRM  Low speed driving limited

insurance

3.3 Road safety

It’s natural that you can’t go on a road narrower than
a car. Is the minimum width and minimum turning
radius a problem for specifications that narrow the
width of automobiles? If the car is a disaster response
vehicle such as the slope or unevenness of the road, it
should be possible to deal with the unsafe condition
of the road. Even so, it may be possible to consider
road maintenance methods by accumulating vehicle
passage records and accident records on the road side.

HENH & 0 P 0B IZEN 2N E ST &0 5 Y72 0 i
DI H, HEHEOIEAREL 72 2R TIE, B,
e/ NAEERED MBI R 2 DA D h, BEOMHE M
M7 Y, SEEMNIEOETHNIX, BEILZE TR
REIZEHET XN DES S5, ThTH, EEM

2. HEjEHO@BE R, FHRGEEREERM s TWITIE,
EEORTFDOHIEERFTE L6 L,

3.4 Safety Analysis

The technology that supports electronic control of the
engine is based on interrupt control based on angular
velocity control by ISO OSEK OS, communication
by ISO CAN by performing non-waiting tasks, and
physical mediation, and physics of electronic control.
Model design tools such as MATLAB have been used
for specific design. MATLAB has developed and par-
ticipated in his PCC at Bell Labs, which is one of the
major trends in his software technology backed by
compiler technology. Even if the TOPPERS project
is limited to the OS project, it is good to confirm that
it is evolving by relying on the development of compil-
ers such as PCC, GCC (GNU), and Clang (LLVM).
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4 assessment project

4.1 github

n experiment using github on TOPPERS has started.
I haven’t made any contribution yet. After mak-
ing this material, let’s work on something. Includ-
ing this material, I registered it on github so that it
can be widely discussed and improved. Achievements
of Arctic Code Vault Contributor from Github [28].
Github describes the activity status in 5 stages every
day in color and displays the activity status for the
year. [22]
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4.2 assessment log

The concept of an open source practice test was di-
agnosed by Automotive SPICE. The diagnosis re-
port showed that there is a basis for contests that
have already received external evaluation, and I was
able to reaffirm the importance of evaluation in the
TOPPERS project in which many automobile-related
companies participate.
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4.3 20201009

On the day: Make a motor bench, and on the software
side, make all the power simulator, motor simulator,
control software, etc. in open source. Background:
There is a good power supply simulator in Japan.
The power supply part of ASPACE is also linked with
a Japanese simulator. Requested another Japanese
power supply simulator to deal with transient phe-
nomena in a certain motor business. Realized in a
few years. afterwards: A dozen years ago, I was told
by a European standardization body that the stan-
dard for electric vehicles was decided after the stan-
dard for batteries was set for electric vehicles. In the
electric vehicle business, there is joint research with
Panasonic’s battery venture. Responsible for quality
control of motor benches in multiple electric vehi-
cle businesses. Nagoya Institute of Technology and
Denso participated as advisors for a prototype evalu-
ation project for practical design of induction motors
with the support of the Ministry of Economy, Trade
and Industry. I have discussed FPGA control with

battery development departments in multiple manu-
facturing industries.
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4.4 20201113

A method of linking an analog ” A” model simulator
and a digital ”D” model simulator Relationship be-
tween open source ”O” and commercial software ”C”.
AO -DO AO-DC AC -DO AC-DC 4 types. How to
make software. Create a higher level software that
integrates both software, and connect the lines from
one to the other. Create a command to convert the
input and output of both software. Make one add-
on software (one type each) 4 types in total. There
are 16 methods so far, and which one to start with
is decided by the gathering of collaborators. What
is your main programming language? I was wonder-
ing if I could choose from javascript, java, C #, and
python, so I searched 10 sites of 10 major program-
ming languages on the Web and added the order, and
I got these four. Same as expected. I tried copying a
program that processes XML with C # a little.
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4.5 20201211
see [31], [30], [29]

4.6 0210108

Mr. S from Company A participated. I heard that
many medical devices need to be operating even
when the power is turned off, and many of them
are battery-powered. With rechargeable batteries,
there is more than one charging voltage and current
method, and it will not work unless a suitable charg-
ing method is connected. We introduced that electric
vehicles should be battery-powered design first. First
determine the battery specifications and then deter-
minie the motor specifications.
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4.7 20210212

Former S company I participated. He was interested
in the technological singularity and requested cooper-
ation in discovering the singularity of battery design.
When a general solution cannot be obtained analyt-
ically, empirically, searching for a singular point by
statistical analysis may require various ideas. Ther-
modynamics, mathematics, and quantum mechanics
are the main theories, but the theory for crystals is
very important. Some may be available from astron-
omy.
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5 takataka

It may be inferred from the complexity of traffic acci-
dents that time series analysis is more important than
causal relationships in safety analysis. Regular and
well-prepared work like the manufacturing process,
In events that straddle spaces with different manage-
ment authority, such as public roads, private roads,
garages and parking lots, The dimension of complex-
ity is different. Traffic safety analysis cannot be per-
formed only by safety analysis at the manufacturing
site and product design methods. Events in which
railway builders, railway operators, train designers,
station operators, drivers, etc. belong to one organi-
zation, such as railways. An event consisting of or-
ganizations of completely different sizes, such as road
managers, automobile manufacturers, and drivers, It
can be inferred that causal analysis is not sufficient.
Therefore, why-why, not analysis, what kind of event
is likely to occur in time series, It is important to
consider what happens, which is likely to reduce fa-
tal accidents, without limiting it to causal relation-
ships. Takataka analysis is advocated as one of the
methods. Probability calculation based on statistics
is also important in quality control, Quality improve-
ment through machine learning is based on proba-
bility calculations rather than causality. It does not
mean that why-why analysis is unnecessary. It is im-
portant to follow causality and focus on time series or
probability calculations with the same competence.
It is widely known and is being adopted in the auto-
matic operation control method.
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6 propose

Proposals are classified into those that are proposed
to AUTOSAR and those that are not directly pro-
posed to AUTOSAR. The latter is implemented in
the source code to induce AUTOSAR to comply. The
former includes minor ones, and the latter first con-
firms the feasibility.

FRZEIZIE, AUTOSAR ~D#RE & EH#E AU-
TOSAR IZIFREL R VWEDIZHET 5, HBHFIZY —
A= RNTEHTEZ2I2ED AUTOSAR HHEHLL
727325 K5 ICFET 5, HIHITRBLED%EE A,
BT E TR TR MR L 9,

6.1 Propose to AUTOSAR

Initiallyy, AUTOSAR had one issue as cooperation
with Simulink[38]. This is so that all software can au-
tomatically generate source code by writing a model.
Communication CAN has a function of electrically
arbitrating so as not to interfere with engine control
and motor control. OSEK, the OS, provides a func-
tion as an OS that does not interfere with engine
control and motor control and assists CAN commu-
nication. Then, for engine control and motor control,
interrupts are classified as class 1 and class 2 inter-
rupts depending on whether or not the OS function
is used. If possible, it may be with OS, without OS,
and it is not preferable to classify by the numbers 1,
2. AUTOSAR &, 4%, Simulink & D##E%E—>D
L LTz [38].

TRTODY 7 b7 %, EFLVEEFE V—A
I—RZ2HBERTESL512957-DThH5B, H#iE
@D CAN iF, TV Y Uil €— XHIHEZ B L 22 n»
KO ICELKICTIHE T 2HRED D D, OS D OSEK .,
Ty YU, E—REIORE YT, D CAN
WEEBITAHRERZ OS e LCiRMET 3, LT, =
VO VBB, B— REIDHIZIE. OS DHEE% R
FTEMEDINT, DL EHEH2DE DIAA L UTE
DiAAEDSFHELTWS, TENIX, with OS, without
OS edNEEL, 1, 22 WVWHSHETHEET DI
IFEL LW,

6.2 Propose to TOPPERS

The Adaptive Platform is POSIX PSE51. File and
network compatibility is important to increase the
versatility of applications, which is the goal of SU-
TOSAR. On Linux / Unix, networks and files can be
seamlessly converted to each other, which is impor-
tant in application design. If you want to provide
open source for Adaptive Platform as TOPPERS, it
may be preferable to provide Linux compatible with
Gladle Linux.

Adaptive Platform (& POSIX PSE51 TH 5, SU-
TOSAR OHIETH 27 7V — a v ORAEE S
DBDITIE, TN xy NI =2 DOFEMENE
ETHD, Linux/Unix Tl&, 2Y AT —2& 774
AWERHZSMHEERTE, 7TV r—Ya v ok
FIZBWTEHEETH S, TOPPERS & L T Adaptive
Platform DA —7 >V =2 2T 5D TH L,
GladleLinux & A0 Linux Z24t3 2 O2MF % L
»H LN,

7 summurize

In the midst of the major transformation of au-
tonomous driving and electric vehicles, the expan-
sion of the scope of automobile safety is inevitable.
The use of new electronic devices, new communica-
tion rules, and new software can create new dan-
gers. Therefore, instead of the why-why analysis that
emphasizes the conventional causal relationship, the
causal relationship is based on the same time-series
analysis. Attempts to ensure vehicle safety. This is
a new initiative, and we have not fully confirmed



any duplication or omission with the conventional
method. We would like to expand our efforts on
methods that can effectively and comprehensively use
new tools such as machine learning and quantum
computers.

HEEL E BREBHE S W) REREFEITEEL T,
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(7o tzdr] S EITD Z8IZ& - T, HEHZ e %
UL LIRATWD, FZHBEE 72X 0 OELD
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TRV, EEEE, BRI L VviER
xS F MR AT E 5 HIEOD MlAZE LS
TWVWE7ZW,
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