Cross-ministerial Strategic Innovation Promotion Program (SIP)
Automated Driving System / Large Scale Field Operation Test

Next Generation Transportation

ART operational data aggregation and storage of operation,
construction of mechanism for providing information to ART users, and
implementation and management of large scale field operation test

FY 2017 Annual Report (Summary)

Hitachi, Ltd., Pacific Consultants Co., Ltd.
and The Institute of Behavioral Sciences



1.

Backgrounds, Goals and Intents

[Goal] Next Generation Transportation

We realized followings by appealing effectiveness of PTPS (Public Transportation Priority
System) that improves speediness of ART (Advanced Rapid Transit) and the pedestrian
support system in their field operational test.

» Promoting of social receptivity towards social implementation of Next step ART
technologies
» Improving convenience and accessibility (physical and information) for realizing public

transportation for wide range of users including the elderly and people with disabilities,
and promoting the conversion from other transportations

[Achievements]

a. ART operational data aggregation and storage, and construction of mechanism for providing
information to ART users
@ Development and feasibility study on ART Information Center
@ Field operational test of improving the speediness of ART with advanced PTPS
® Investigation of measures of traffic congestion forecasting and guiding to avoid congestion,
Demonstrative experiment
@ Pedestrian Transfer Support System
c. Management of large scale field operational test
@ Organizing large scale field operational test
@ Organizing the achievement experience session for stakeholders
3® Development and feasibility study on ART Information Center
@ Field operational test of improving the speediness of ART with advanced PTPS
® Pedestrian Transfer Support System



2 . Milestones and Goals

[a. ART operational data aggregation and storage, and construction of
mechanism for providing information to ART users |

®Development <Milestones>
and feasibility = Complete the optimization of the priority mediation information (adjustment of the
study on ART priority mediation parameter) providing from the ART information center to the PTPS

Information on-board equipment and verification of the service function (API and application)
Center provided for large scale field operational test (in FY2018)
<Goals>

Perform the following effectiveness evaluation on the PTPS priority mediation support
function and service functions (API and application) provided for large-scale feasibility
study, and show the usefulness of data collected and provided by the ART information
center

« ART speediness improvement by Advanced PTPS

« Promotion of bus (ART) by providing connection guidance service

« Provide user information such as bus crowdedness and on / off boarding

Q@Field <Milestones>
operational + Complete the development of the Advanced PTPS on-board equipment
test of + Verify its performance from the technical point of view by a preliminary test

improving the  ° Complete planning of the field operational test of FY2018

speediness of <Goals>
ART with - Confirm effectiveness and technical feasibility of Advanced PTPS through the field
advanced PTPS operational test.

« Extract technical and practical issues in implementing Advanced PTPS in a bus route.



2 . Milestones and Goals

[a. ART operational data aggregation and storage, and construction of
mechanism for providing information to ART users |

®Investigation <Milestones>
of measures of -Considering case examples of measures of traffic congestion forecasting and guiding to

traffic avoid traffic congestion, experimental survey will be conducted to estimate effects of
congestion measures to avoid congestion.

forecasting -Based on the results, traffic condition during a large event will be simulated.

and guiding to -Based on these knowledge, draft plan of demonstrative experiment will be drawn up.
avoid <Goals>

congestion, Based on the results of demonstrative experiment, effective measures guiding to avoid
Demonstrative traffic congestion will be developed.

experiment

@Pedestrian <Milestones>

Transfer For large scale field operational test , we prototype walking route collection application
Support and information posting application, and collected GPS track information and barrier free
System information. Based on these information and on-site survey, we develop walking
network data.
<Goals>

Through the large scale field operation test, we evaluate the effectiveness and
acceptability (easy to understanding delivery method and information presentation to
users' smartphone) of pedestrian transfer support system.



2 . Milestones and Goals

[c. Management of Field Operational Test]

<Milestones>
-Support various arrangements including equipment procurement, planning, and stakeholder
arrangement to conduct the field operational test and the demonstration event in FY 2018.

<Goals>
-Complete the field operational test and the demonstration event at the Tokyo bay area without

traffic accident.
-Raise people’s awareness of ART for fostering social acceptability through the test and the

demonstration.



3. Achievement
Item a@ Development and verification of ART information center

» The ART information center receives and stores in-vehicle crowdedness information, and provides
necessary information to the user

Only FY2017 m— —
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Show public transportation
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into account the congestion
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Show communal
facilities along the
route
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information based on the
on-board camera image

Support information for general users

Support information for operators



3. Achievement
Item a@® Development and verification of ART information center

ART Data receiving / ®Define the data format and communication method for exchanging data with multiple
Information publishing cooperation partners and create usage guide
Center infrastructure @Provide API and develop the operating environment
function (®Verify basic operations with each partner
Advanced PTPS ®Design range of priority setting and implementation method (decision logic)
priority mediation @Verify the decision logic and ART information center cooperation using PTPS roadside
support function unit in Daiba

On / Off boarding

Bus . ®Consider input-output information and prototyping

. guidance support : ) .
operation function (@Prototype on / off boarding guidance API and verify on smartphone sample screen
support /
user Dynamic connection _ _ _ _ _ _ - _

e ®Design the input-output information and function for traffic forecasting simulation

support 9 ) PP @Confirm data acquisition by designing cooperation method and prototyping
function function

®Prototype the image analysis on-board device and consider camera position and
number (analyze images of passenger on / off boarding in bus)

@Prototype the bus crowdedness notification API and verify on smartphone sample
screen

Bus information
provision such as
crowdedness

®Consider cooperation with information providing service function for the personal
navigation

@Confirm the communal facility information stored in ART Information Center by
prototyped function

Cooperation with Dynamic Map
Service Platform (DM-SPF)
[Other SIP project]

Basic business investigation ®Consider information to be stored in ART Information Center



3. Achievement
Item a@® Development and verification of ART information center

> Bus crowdedness information: Videoing for analysis

-Take videos about on / off boarding of cooperative passengers in 22 scenarios that are

assumed 4 step predefined crowdedness

&Date and Time: From 12:30 to 16:00,
Thursday January 25, 2018

@ Place: Keisei Bus Co., Ltd. Shintoshin Business Office
& Bus: 1 Non-step type large route bus

@ Experiment Cooperator: 34 persons
&Data handled by on-board image analysis device (extraction)

Bus and cooperators

Item

Value

Crowded level

1~4

(1 : unoccupied seat. 2 : All seat occupied. 3 : Space on Aisle. 4 : Full crowded)

Crowdedness Information Analyzed headcount (countable)

Wheelchair space occupancy | 0 : unoccupied. 1 : occupied

& Camera position

> RN . p\ v5i ‘ Front For Wheelchair Center
\ e A/ camera space camera camera
\/For Wheelchair—, 8/~ " 3 s .
:J' spa¢ CentelI / -~ | o Lo
N — 1k :
R ‘ ""‘l,_.|"‘ U Photographing

\J -w
. B g
S '\“

Occupied wheelchair space o

Rear
camera

o



3. Achievement
Item a@® Development and verification of ART information center

> Bus crowdedness information : Analysis of Recorded video
-Evaluation: Analysis of on-board video camera (Video Analysis Technology), comparison and
verification with visual inspection

& Camera for Wheelchair space : Almost able to recognize occupied/unoccupied without errors
& Front camera, Center camera : Almost able to recognize crowdedness
®Rear camera : Almost able to recognize passengers within camera view, but difficult to recognize crowdedness
in front area
—Unable to recognize crowdedness of whole cabin only with rear camera

= Combination of information from 3 cameras (Front, Center and Rear) is required to decide
crowdedness level of whole cabin

: Unable to observe situation of cabin
.ofstriicted, by standing passengers on nlfe]q
: rear roor in I}l_on Stepibuses ‘

-~ r

Samples of vision of four on-board cameras

-2018FY Plan: Additional proto-typing of functions to indicate crowdedness Level of whole cabin
situation with combination of information from 3 cameras, and verification the functions



3. Achievement
Item a@® Development and verification of ART information center

> ART Information Center Function :

-Adjust data types and data frequencies sending and receiving with the target devices and systems, prototype and
confirm (completed)

. Target Devices and

Data Receiving

ART Information Center

Data Publishing API

API | API | API | API | API API

e g 2 p

Server || On-board || On-board || Server
A Device A || Device B B
\Dgta Rec&iving AFl\l /
API API API API
() @ ©) @

On-board
Device A

Application

Web

Server
B

Data Publishing

Bus Location Data
Receiving API

Bus Delay Info Receiving
API

Bus Crowdedness Info
Receiving API

Posted Text Info Receiving
API

Bus Location Data
Providing API

PTPS Priority Decision
Providing API

Target Bus ETA Providing
API

Bus Crowdedness
Providing API

Traffic Forecasting
Providing API

Posted Text Info Providing
API

Bus Master Information (Timetable, Bus Stop,
Vehicle Info)

Bus Location, Delay Information

Bus Crowdedness Info (Crowdedness Level etc.)

Collecting Application Posting Information

Management Info, Bus Stop , Timetable

Bus Crowdedness Info (Crowdedness Info)
PTPS Control Info (Priority Request Threshold,
Direction Info)

On-Off Boarding Support Information
(Bus Stop, Delay)

Crowdedness Information (Crowdedness Level)

Traffic Simulation Frediction Result
Information

Information Collecting Application Posting
Information

Bus Location Server
(Simulated: ART1 Line)

PTPS On-board Equipment

Bus inner Camera Image
Analysis On-board Device

Navigation Application Server

PTPS On-board Equipment

PTPS On-board Equipment

Web Application (Sample)

Web Application (Sample)

Navigation Application Server

Navigation Application Server

Y



3. Achievement
Item a®@ Field operational test of improving the speediness of ART with advanced PTPS

» Development of Advanced PTPS on-board equipment
« Developed three equipment based on the study results in past fiscal year

Transmission from the on-board
equipment to a roadside unit :

: Basic information that utilizes
700-MHz Ulre common app data

wireless device

Location Specifying vehicle position

Specify the running state
Status such as speed and azimuth

Yehicle * 3G/LTE angle
W....E?S__, s===w | devices for Information on priority
GPS ART inf PTPS request such as bus
ART info ST :
Gyrg gggggr_ S priority company number, line

request number, operation state and
priority request(yes/no)

A Structure of Advanced PTPS on-board equipment

10



3. Achievement
Item a®@ Field operational test of improving the speediness of ART with advanced PTPS

» Connecting Advanced PTPS on-board eqguipment with ART information

center
« Adjust information items and transmission methods with the ART information
center and install in the on-board equipment

Dlrectlon . . T 700-MHz

ART
information
center

ART
information
center

PTPS
on-board
equipment

PTPS Any time time, crowdedness, -PC —’

on-board operation status, priority 0 F o | i "
equipment request threshold, etc.
PTPS Once time, bus stop location, :
on-board before operation schedule, etc. Vehicle * 3G/LTE
equipment  operation 2Peed, (et | devices for
P :
ART Any time time, location, azimuth, Gyro ser?sosr ART info
information delay, priority request, etc. G sensor center
center ,'
i e
HTTP s

V4
GeT,»” JSON _shrTp
e formai? PUT
— ‘ V4
“—— ot

- =/0e “

ART information
center

A PTPS on-board equipment — ART Information Center connection 1



3. Achievement
Item a®@ Field operational test of improving the speediness of ART with advanced PTPS

» Preliminary test
« Conducted a basic technical verification test of the developed Advanced PTPS
on-board equipment using a PTPS roadside unit in Daiba

BT L 27 ) & T X5

1. Basic operation
Accuracy of information transmission in
V2V and V2I communication

2. Priority arbitration function
verification

(with/without ART information center)
Accuracy of transmission when multiple
vehicles approach at the same time

3. Verification of display function
Accuracy of HMI of the on-board
equipment that provide the priority status
of the vehicle to the driver

ATest site



3. Achievement

Item a®@ Field operational test of improving the speediness of ART with advanced PTPS

» Result of the preliminary test@: Basic operation

The on-board equipment accurately worked and communicated with the PTPS
roadside unit in V2V and V2I communication.

> Effect of PTPS (green time extension)

Comparison with and without green

time extension by PTPS 50
400 0 femmmmemm—————— >

=The test vehicle could pass E 302 62 seconds
through the intersection without g o

stopping by the green time R s

extension and it was able to 150

shorten the time taken to pass 100

through the intersection by 62 50 joLBle
seconds. 0

0 20 40 60 80 100

Time(s)

120

13



3. Achievement
Item a®@ Field operational test of improving the speediness of ART with advanced PTPS

» Result of the preliminary test® : Priority arbitration function verification

« The on-board equipment could judge the presence or absence of the
priority request of the own vehicle based on the threshold value and
transmitted the request to the roadside unit.

« By connecting with ART Information Center, the on-board equipment could
set the threshold value for the judgement of the priority request in
considering the condition of other test vehicle (e.g. Delay time, Congestion).

Comparison with and

without priority arbitration e 8/§9>C°nds
function 400 €= ->/

- o - /.~ 46 seconds
=By the priority arbitration, V al
only the test vehicle on Route 3% / /
A (we assumed that the 2 250 /
vehicle is more crowded than qm / ’
the test vehicle on Route B) E oo / i RO i
requested the priority control q / R R
and it was able to shorten 7 / T ——
the time taken to pass N / R;m;v“ 5. (Only bu.ancArf-qur'f;;'il
through the intersection of 0 ]O . ) o . .

the test vehicle on Route A. '

14



3. Achievement

Item a®@ Field operational test of improving the speediness of ART with advanced PTPS

> Result of the preliminary test® : Verification of display function

« Concerning HMI, the on-board equipment was able to display the

information correctly on the screen.

Display of
communication with
ART information

Display of PTPS
target intersection

Display of SR e
requesting \ °
PTPS priority | ’A}fﬁg‘ﬂ

@53 )

A Display while the vehicle is running

B5RIR

LI

BRRMN

BEEBRIET HREHE

EITIESME(E | 28R

HHERHEE

S €

-3 — SN =
iv,z“'i Hu(;&

RETS
EAERMEE & 2550
FEMERE | SRR

REEER OFF

p: 234 ] 0

SEMEE €
NAEEHENR

A Display of settings
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3. Achievement

Item a®@ Field operational test of improving the speediness of ART with advanced PTPS

> Field Operational Test in FY 2018 (draft)

® Period : 2-3 days

(pre-test by small car will be conducted if necessary)

® Test vehicle : 2 buses

—Verify the effectiveness of the speediness of bus with advanced PTPS in about

1.5 km section of Tokyo bay area.

vverification items

I. when a bus stop is close
to an intersection

IT. multiple buses approach
at the same time

ITI. Effect of advanced PTPS
on bus operation

IV. Effect on a bus
arriving/departing at a bus
terminal

After departing the bus stop, the PTPS priority
request is transmitted to a roadside unit, and the
crossing of an intersection of a bus is supported

Priority arbitration function when multiple buses
simultaneously approach an intersection

Effectiveness of improving the speediness of bus
with multiple PTPS roadside units on entire
section

Including the possibility of departure support by
providing signal information to a bus at a terminal

16



3. Achievement
Item a® Investigation of measures of traffic congestion forecasting and guiding to

avoid congestion, Demonstrative experiment

m Outline of traffic congestion forecasting and guiding to avoid congestion

» Conducting dynamic traffic congestion forecasting

» Guiding to avoid traffic congestion based on the behavioral modification process, providing the appreciate
information depending on the individual attribute and situation as well as dynamic congestion forecasting in
cooperation with ART Info. Center

s : D
ART Information Center T Urban traffic forecasting
& Traffic info imula
7 F ti (real tlme) Congestion forecasting
orecasting (dynamic) function
congestion .

| congestion

Providing Route forecasting Behavioral modification <

congestion Guiding information forecasting model N

N information F /

1 1 t
1 I
conge_stion for_ecasting Route search :
information information I
I
' ¥ :
Train delay information / forecasting after x min. I
el y information / for ng rxm Providing route information to I
When delay resumes _ X . . i
10:xx avoid unexpected traffic congestion :
— -
I
Using route :
I

search data to

forecast traffic
situation

17



3. Achievement
Item a® Investigation of measures of traffic congestion forecasting and guiding to

avoid congestioni Demonstrative exgeriment

m Outline of traffic congestion forecasting and guiding to avoid congestion

> In FY 2017, we simulated traffic situation using traffic simulator (applying agent
modelling), integrated with behavioral modification based on the information

provided.
Demand Urban traffic forecasting Traffic volume/
(Normal) simulator Service level
. . —> dynamic) mode b —
Big data (Dynamic) —
Moving 1 Data Trafflc_ info
Converting (Real tlme)
Searching data :
I BN T e—— ART operation
Twitter
°|| setting travel =3 | Congestion
demand in I _
—  Event Info — 2020 R Train Delay
Weather ﬁ/ Identifying Train Status
| Large Scale event | — SRRt S
Xvia ART info center 1 modification % via ART info center
| Accident / Disaster | . s model
otc _ Prowdlr_lg ]
information
Understanding the . Examine using traffic
. 9 Und_erstandlng_ 1 simulator considering effects
impact of O abhieciale of providing information and
incremented demand Anlpela R ) human relationship with
for an event aveldindcondestion behavioral modification 18



3. Achievement
Item a® Investigation of measures of traffic congestion forecasting and guiding to

avoid congestioni Demonstrative exgeriment

m Building urban traffic forecasting simulator (using agent modelling)
> Reproduce the movement (route) of each public transport user [Agent modelling]
> Searching most suitable route of each agent [Route searching function]

» Setting output (evaluation index)
v' Travel time (delay time) of public transport user
v Congestion avoidance rate (Percentage of people who avoids congestion)
v Variety of congestion situation depends on the providing information

m Output: Congestion rate

® Simulation output (example) (Shibaura-Futo=0daiba-Kaihin-Kouen : Yurikamome)
- 20ME 6:00 | 7:00 8:00  9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
casel  Normal + Olympic demand 69% 160% 160% 87% 46% 64% 20008 51% 28% 67% [2089 41%
case2-1 -20%  69% 160% 160% 87% 46% 64% 20008 51% 28% 67% [B0298 40%
case2-2 | Request to enter into Coastal area(Reduce) | -30% | 69% 160% 160% 87% 46% 64% [BOI08 51% 28% 67% [B02%A 39%
case2-3 -40% 69% 160% 160% 87% 45% 64%BOHOA 51% 27% 66% 2009 39%
case3-1 -10% 69% 160% 160% 86% 43% 62% 20098 49% 26% 65%2029% 39%
case3-2 ?ngé‘fcsé)v's'mrsm enterinto Coastal area a0, 68% 160% 160% 83% 40% 60% 20008 47% 24% 63% 20298 38%
case3-3 -30% 68% 160% 160% 82% 38% 57% 20N 44% 22% 61%)20098 36%
cased-1 10% 120% 157% 161% 69% 45% 64% 20008 51% 28% 67% 20808 41%
cased-2 [eoest commuters to commute earier 20% 120% 157% 161% 69% 45% 64% [20008 51% 28% 67% 20808 41%
cased-3 30% 132% 156% 162% 60% 45% 64% [20008 51% 28% 67% 20808 41%
case5-1 10% 69% 160% 160% 87% 46% 64% [2000 51% 28% 70% [20808 44%
July, 30" 2020 8:30AM case5-2  fiechiest commuters to 9o home earier 20% 69% 160% 160% 87% 46% 64% 20098 51% 28% 73% [204%E 45%
. M etime
(With Olympic demand + ART) case5-3 30% 69% 160% 160% 87% 46% 64% [20008 51% 28% 78%[BOBOE 46%
case6-1 |Request commuters to detour to commute | 20% | 67%; §8.%.13120. 64% 45% 64%[B00% 51% 28% 67%[B03% 41%
case6-2  (Reroute) 40%  64%129% 112%g 52% 43% 64% [BONGA 51% 28% 67% [B0S0A 41%
case7-1 Request commuters to detour to go home | 20% | 69% [160% [160% 87% 46% 64% [B089 51% 28% 67% 2030 40%
<L d> case7-2  (Reroute) 40%  69% 160% 160% 87% 46% 64% [2000 51% 28% 67%208% 35%
egen case8-1 All passengers can choose ART 69% 173% 171% 74% 45% 63% .4.4"/: .2§%. .67.% o %7%)
® Num. of people at station case8-2 | WM a1 olympic spectators use ART 69% 152% 103% 67% 45% 24%s 18%  24% 28% 30% 28%  35%®
ART g
Traln (Iocation and their degree of Congestion) case8-3 All Olympic spectators and commuters use ART 69% 165% 93% 67% 45% 24%° .17:/0. %4°./o.2.8°/: .22"/(; .28.%. 25:/0.
case9-1 Request spectators to go to venue earlier  40%  69% 160% 160% 88% 68% 103% 154% 42% 50% 116% 144% 39%
- Retime 9 9 9 9 9 9 9 9 9 9 [ o
case9-2 ) 60% | 69% 160% 160% 90% 1029% 101%,121%, 44%  86% L13% L13%, 39%
case9-3 Request spectators to detour to go to venue (Reroute) 69% 160% 160% 87% 46% 49%e 58% 40% 28% 54% 51% 39%
9
o000 000000000O0OG O



3. Achievement
[tem a@ Pedestrian Transfer Support System

(1) Collect necessary information for pedestrian transfer support

» Prototype data collection application for constructing network for pedestrians

- 55 ] /
OPreset OData Posting § - 3
Photo posting v A .
=SS i P ' y "
[@rERY ) EaR 0N seen | | i i P \
Choose your physical attribute £ zi Select pt?lnt' % i i ! A Tap the
. | | ! g Level correct
W ; e 7 difference g 5 item
{ 'y £ k nme ’ You can post 3 photos I'/ E 1 :
- ’ Ea S
A | S L ; B Pavement Information /
Con- SNONT  WNSWY i T Tap to % ¢
Baby B Manual i N/ i i [ i e i i-
T e S i CIEIEOEL] dange mae § g,
" A 3 BN, 00 e i screen =
{ p ! o SRR ‘ N
A ' Y | =N Comments "
A e St . \
™ ua - - y For a manual wheelchair, \
Total low vision yeak leg Others the slope is too stee % Slope
Blind S paaadl v \\
Cancel oK —~ \ =
e s ARLIRB L b Y - .
smvesamericny. Input data \ Braille / /
. . g e \
SR [l 7EeE Ebte Select the point that Photo posting, sidewalk info, N Dlock R
you want to post comments N

> Improve network data for pedestrians by field survey

7 : Improvement of network
GNSS '@, o, 23 —u B data for pedestrians
"‘" L LA ~ »
! Dol )}’/.

‘. : ‘Ta.‘ Ikl Yo /-l*
S Lol -'f‘;"‘;:'zs.-‘-:;'\' "?\’x ' % Upward slop
s ",‘.P G N is alittle
Walking route Barrier / : Wid e steep
information barrier-free Create link and node Ea'lseyto .
collection information ytog N
collection




3. Achievement
[tem a@ Pedestrian Transfer Support System

(2) Feasibility study on construction of network for pedestrians using data collection application

Date: From November 1 to 30, 2017 (Rehearsal: October 30)

Target Area: Toyosu Area, Ariake Area

Participants: 63 persons (wheelchair 22, elderly adult 10,
total blind 10, low vision 10, Baby buggy 10) Target ‘Ared

h
© OpenStreetMap contributorsv

Feasibility study outline :

v' At total 14 meetings, we have explained this feasibility study purpose and application
operation, after that, cooperators walked around in the area.
« Cooperators posted barrier and barrier-free information by using the data
collection application.
« GPS moving route information was collected (background).
« Staff accompanied visually impaired people and some elderly people (for security
reasons)

AfTargetYArea
@

v In each area, each cooperators walked 3 or 4 different routes from start to goal, and
we surveyed the route which was easiest and the reason by using the questionnaire.

© OpenStreetMap contributors




3. Achievement
[tem a@ Pedestrian Transfer Support System

(2) Feasibility study on construction of network for pedestrians using data collection application

SO IES  Visually impaired people

« “I do not have a clue so I do not know which way to go.”

+ " There was a telephone pole on a narrow sidewalk, and there was
an obstacle, I felt the danger.”

« " When there are landing in the stairs, I want to know that.”

Wheelchair user

« " When crossing the road (when going up to the sidewalk), it is
inclined and hard to pass.”

+ " The sidewalk has a slope to the roadway and the wheelchair tire
slips to the roadway.”

« " There is no guide of the elevator. It is hard to use it.”

Elderly people

« " It was easy to walk with uncrowded.”

» " There are few guidance boards of building, and road guidance.”

« " Watching the surrounding scenery, I chose a road that is wide
and easy to walk.”

Baby buggy user H”m”i\{!\(““

v,

Baby buggy user
« "I was surprised that the green light of the pedestrian crossing was short
(with respect to the width of the road).”
« " It is difficult for baby buggy user with upper child to walk narrow sidewalk.”

« " At a pedestrian crossing, it is difficult to judge because some level
differences are easy to walk and other level differences are not easy to walk.” 22




3. Achievement HITACHI

Item a@ Pedestrian Transfer Support System Inspire the Next

(2) Feasibility study on construction of network for pedestrians using data collection application

Result of collection of information posts classified by attributes

Posts .
Information of Walkway
Bump Road Width Slope Slant studded paving
block
Total Blind 467 4 4 5 4 17
Electric Wheel Chair 223 67 74 85 80 73
Manual Wheel Chair 221 50 52 74 93 63
Baby Buggy 242 62 96 36 47 69
Elderly people 45 11 12 9 13 3

Trends of posted data classified by attributes
Visually impaired people (Total Blind/Low Vision) Wheelchair (Manual /Electric)

« Many posts with pictures and comments + Many posts about information of walkway by
( Posts about clueing landmarks on walking) both manual and electric

« Many posts about studded paving block in « Many posts about slope and slant by Manual,
walkway information and Many posts about all subjects by Electric

Baby Buggy Elderly People (Weak legs)

« Posted about lower bump where buggy is not » Not only posts about information related to
easy to go through their own attributes, but also many posts to

consider about useful information for people in

« Prefer to wilder walkway to consider safety
other

> Planning to publish data collection application after improvement of its UI, to collect more comments
and data, and to apply to 2017FY field operation test © Hitachi, Ltd. 2016. All rights reserved.

23



3. Achievement HITACHI
Item a@ Pedestrian Transfer Support System Inspire the Next

(2) Feasibility study on construction of network for pedestrians using data collection application

Study of correlation between posted data and measured value ( example: slope and slant)

> Toyosu Area ) > Ariake Area
« Almost plain and no long slopes T « Many ups and downs
« Slants are everywhere in walkwa » Long slops, Elevators and pedestrian bridges

Posted data “Steep” and measured.-
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3. Achievement

[tem a@ Pedestrian Transfer Support System

(3) Recommended route for each attribute considered from the information
from the data collection application and the questionnaire

Information obtained from the data
collection application (Walking route
trace and posted data)
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3. Achievement
[tem a@ Pedestrian Transfer Support System

(4) Preliminary verification for advanced PICS cooperation

> I/F design for advanced PICS terminal application cooperation

Install PICS terminal application

Move using route guidance of Personal El) [FEFEOL 121 NEWoEl Bl
1 Navigation application application into smartphone

PICS roadside device
(BLE Beacon) &
o “ ~

{«E‘

Pedestrian

The PICS terminal application send push
notification to the personal navigation
system when it detects entering
intersection area (within the PICS - o \

: S : e
terminal communication range). \ ,»1- 5
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Push the green light extension button of _'j.'«' ' \ \
the PICS terminal application N\
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Green light is extended X Route guidance is suspended in the
intersection area and resumes guidance
when it goes outside the area.



3. Achievement
[tem a@ Pedestrian Transfer Support System

(4) Preliminary verification for advanced PICS cooperation

> Evaluation of acceptability of advanced PICS cooperation

A look of the preliminary verification and participant's voice

Visually impaired people (total blind)

« "I want you to provide voice guidance including the address of the
intersection that I am about to cross over and the direction of the
direction of the crosswalk by linking advanced PICS with route
guidance a little more.”

« "I understand that there are two types of guidance (advanced PICS
terminal application and personal navigation), but I cannot
distinguish them.”

+ " When it is raining, I often get lost even around my house. It
might be useful to use in neighborhood.”

Explap_atlon (o] §
the application

Visually impaired people (low vision)

« "It guides about signals of two intersecting directions. Since it is
only one signal in the direction that I am about to cross, I want
only one guidance in the direction that I am about to cross.”

» I'm surprised that you are developing this kind of system It is very

- Interwewmg after the helpful for vulnerable road users..
. preliminary verification

=We believe that acceptability of navigation application cooperation with advanced PICS is high.
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3. Achievement
[tem ¢ Management of Field Operational Test

> Objective of the field operational test and the demonstration event
« Field operational test is conducted on actual roads to verify each technology
« Demonstration event provides opportunity of experiencing the technologies in one

place
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