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1. Purpose of R&D

Cooperation domain

Maintain highly accurate digital map for advanced use

realization
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- ) - ~—==========7= Update of changing road

¥ Maintain of quality

information is indispensable.

O Securing the guality of the map that contributes to the operation of the automatic driving system

=Shorter map creation time

For spread and promotion of use of Static high-precision 3D maps : ]

O Reduction of user burden cost =Reduction of cost of mapping

Q> Purpose of this work

. Verification of improvement effect of map creation /
update by application of automation technology 3
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1. Purpose of R&D

To spread the dynamic map, it is necessary to reduce the map
creation time and cost.

Basic . .
Create point . Dynamic map .
method Measurement dloud Mapping generation Delivery

Measureme il Dynamic
s point )Mapping map ) Delivery
Real-Time cloud generation reduced time
Automation Real-time MMS and cost
Technology
Automated
mapping

Change detection
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1. Purpose of R&D

® Concept of MMS probe

Map information collection by MMS probe equipped with real-time
MMS and automated technology

Create map using MMS
probe information

Al

1\

Provide maps to users

MMS probes collect
map information
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1. Purpose of R&D

® Development of MMS

MMS-G220
Release in 2017

. g
B
MMS-Light

MMS-G Released in 2019
Release in 2018 6
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology

® Measurement, point cloud generation and mapping of basic
method

(2)Data (1TB) ||

_J_ ~ Copy:2hr

- g [

W0 Data D .
» accumulation I > ynamic

e || Map data

Measuremen ¥ .
e Point crowd data . :
Data Sensor data & (4)Mapp|ng:4d Storage: about 10MB
Image data
(RAW data)

(1)Data measurement :8hr (3)Point cloud generation (auto):8hr

Example of from measurement by MMS to generation of dynamic map data

It is necessary to shorten the overall process.
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® Measurement, point cloud generation and mapping by real-
time MMS and automated technology

Combined with real-time MMS technology, Real time implementation of
automation technology.

1
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Wireless transmission
is also possible.

Installed in our laboratory vehicle Dynamic
Map data

Storage: about 10MB
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® Schedule

2 . Verification of Real Time Automated Mapping and
Change Detection Technology

LN

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb Mar

Planning

Confirm data

Simulation

Check specification
change of QZSS

Specification
change

Measurement

Evaluation of
automated mapping

Evaluation of
change detection

>

Summarize the
results

>

The final specifications had been changed for the launch of the QZSS in November.

Added work for LN 4 and 5 that were not planned in the initial plan.
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2 . Verification of Real Time Automated Mapping and
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® Measurement on expressway

Create real-time
point cloud

Real-time
automated

mapping

Output data
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® Result of evaluation course 1: Tomei Expressway

Green : Result of automated mapping
Red : Point of alert flag*

*alert flag
Flag indicating that the reliability of the automated mapping is low

11
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology

® Result of evaluation course 2: Metropolitan Expressway

Green : Result of automated mapping
Red : Point of alert flag

12
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology
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® Difference between post-processing and real-time

GNSS invisible _ _
. Forward processing Measurement direction
(real-time) Calculation direction
Result of
jheerols Result of
GNSS

Measurement direction
« Reverse processing <:

Calculation direction

. post-processing
G—s

In the post-processing, the results of forward processing and reverse
processing are integrated 13
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology
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® Post-processing and real-time point cloud comparison

e

Misalignment occurs in the
satellite invisible section

Black : Real-time
Red : Post-processing

It is consistent in the
satellite visible section

¥

A real-time point cloud has

steps when the satellite is visible
14
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology
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® Evaluation of real-time automated mapping

It is dependent on the satellite environment that it can be judged that
point cloud by real-time is equal to post-processing

Percentage where the prediction error of the point cloud is under 25 cm

post-processing
1:
Tomei Expressway 95.9% 89.6%

P
Metropolitan Expressway 40.3% 36.9%

Evaluation course 2 is a severe satellite environment.
It can be improved by adopting multi GNSS for real-time MMS.

15
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology

® Evaluation of real-time automated mapping
(Evaluation course 1)

Post-processing (Coverage : 95.9%) Real-time (Coverage : 89.6%)
Road extremities | Result [l Road extremities  [Result
Correct answer rate 92.2% Correct answer rate 91.8%
Detection rate 92.7% Detection rate 91.7%
False detection rate 7.9% False detection rate 8.2%
Undetected rate 7.3% Undetected rate 8.3%
Roadlines  |Result W Roadlines  [Result
Correct answer rate 96.4% Correct answer rate 96.1%
Detection rate 97.3% Detection rate 97.4%
False detection rate 3.6% False detection rate 4.0%
Undetected rate 2.7% Undetected rate 2.6%

In the area where the positional accuracy of the point cloud is good,

equivalent performance was obtained in post-processing and real-time.16
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology

® Evaluation of real-time automated mapping
(Evaluation course 2)

Post-processing (Coverage : 40.3%) Real-time (Coverage : 36.9%)
Road extremities | Result [l Road extremities  [Result
Correct answer rate 83.9% Correct answer rate 84.0%
Detection rate 85.2% Detection rate 85.8%
False detection rate 16.4% False detection rate 16.4%
Undetected rate 14.8% Undetected rate 14.2%
Roadlines  |Result W Roadlines  [Result
Correct answer rate 92.6% Correct answer rate 96.1%
Detection rate 83.0% Detection rate 81.8%
False detection rate 6.7% False detection rate 3.4%
Undetected rate 17.0% Undetected rate 18.2%

The influence of traffic jams and parallel running cars is large in the

evaluation course 2, causing an increase in false detection / undetected.
17
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® Evaluation of real-time automated mapping
Consideration on false detection by influence of parallel running

vehicle. g
l Road extremities I i

Defective part of
point cloud by
parallel running

Road extremities

| Superimposition
&% of multiple data

The point cloud is missing due to the influence of #
the parallel running vehicle, and the side of the
parallel running vehicle is false detected as a road
extremities

The false detection can be removed
by majority decision.
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology

® Evaluation of change detection

Results in evaluation course 1

[&] ¥a-
R v
® i O i

WET-4 oHlE
AARE
FHET -8 okEE
SR

B HE
VRS =

fi5 1=
HERAE
pisc]
L=t a2

113

]

]

2
=4 2 FEA

IUaRE BEE o
HREE In

N

4 )
: No change
: Add
m: Delete ,
A: Alert flag ad
_ y, 7/
,#
d”‘h
— o B gt . o =
P e
ap———

The difference area (red) other than (1)
is an false detection area by the parallel
running vehicle.

(1) Areas with differences as
road structures
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology
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® Evaluation of change detection

Results in evaluation course 1(1)

Change detection
succeeded

Old road
extremities

New road
extremities
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2 . Verification of Real Time Automated Mapping and
Change Detection Technology
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® Evaluation of change detection (Error case)
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" When the position error of the point cloud is )
large, the whole is a difference.

Consider utilization for change detection as

to whether there was a change in the road
structure from the relative shape.

\_ J
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3. Conclusion

» We evaluated the real-time and automation technology,
confirmed the effectiveness.

» In the area where the positional accuracy of the point cloud is
good, equivalent performance was obtained in post-
processing and real-time.

» The prediction error of the point cloud depend on satellite
environment. It can be improved by adopting multi GNSS for
real-time MMS.

» Our software of Change detection can detect differences of
road structures.
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