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No. of Household: 7,390,277 No. of Household: 7,390,277
MRT trips/day: 594,583 MRT trips/day: 788,363
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N =101 (SSV users)

CFI: 0.916, TLI: 0.897

GFI: 0.808, RMSEA: 0.078
X2/df = 280.546/173 = 1.62
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Perceived

ease of use 0.375%*
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value

48#*#

-

General

Instrumental \0-&
Self-efficacy

Normative
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0.458%** 0.360%%
Note: ***p<0.001, **p<0.01, *p<0.05, 'p<0.10
Figure. Estimated model
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8 Input
Simulate with Default Parameter -Road Network
(Default Model) -Vehicle Volume

-Signal Control

Traffic Representation Vehicle Speed
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Calibration New Parameter | Vehicle Behavior
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Road Operation
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2 street for all

Chapter 1 Concept of Street for all
1.1 Present mobility system in Thailand

1.2 Present street network and on site design in Thailand (hierarchy and
connectivity)
1.3 Purpose of guidelines for community-based design for all
Chapter 2 Community-based road space and mobility
2.1 Visions for redesigning
2.2 Institutional design
2.3 Circular financing for community vitalization
2.4 Adopting user-centric design approach
Chapter 3 Walkable street design
3.1 Road design as a social space
3.2 CG/VR-oriented street design for citizen engagement
3.3 Improvement of QOL
Chapter 4 SSV Service for last mile
4.1 User-centric concept of SSVS
4.2 Service variation
4.3 Social Impact of SSVS
Chapter 5 Transforming street as social space for all
Walkability VR
Cyberith Virtualizer NECTEC
3DCG NECTEC
VR UC-win/Road
Unity
Oculus
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COVID-19 Walkability
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Accessible Value
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*+ m: QOL factor
* j: Mesh block with residents living in

* j: Mesh block with objective value of
QOL factorm

* a™ Impedance parameter for
traveling from mesh block i to mesh
block j

* ¢ Travel cost between mesh block i
and mesh block j

*  Vjm: Existing value of QOL factorm
exists in mesh blockj

* Aijm: Accessible Value of Vjm for
residents living in mesh block i.
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Geocoding forcondo &
7274 MR TR

& v w - I

Placemark

V=

A 8
[Pracomark  |Name
KhlongToel Siiver Heritage Condominium
Metro Luxe rama &
Baan Sukhumvit Condo
Ruamsuk Condominium

Rama 3 Residence

Lumpini Place Rama3-Riverview
Lumpini Place Rama3-Charoenkrung
August Condo Charoen Krung 80

Siri Square Charoenkrung 80

River Heaven- Charoen Krung
Menam Residences Condominium
Notting Hill The Exclusive CharoenKrung
Aumnuayrak Condominium
Charoenkrung Place

Supalai Casa Riva

Charoen Krung Condominium

BangKholeam

Knlongsan Bangkok River Park Condominium

Supalai Premier Charoen Nakhon

Banyan Tree Residences Chaophraya Riverside
Thonburi The Parkland Phetkasem-Thapra
The Viva Condo Sathorn-Taksin
The Niche Taksin

Motif Condo

WongweanYai Taladplu Condominium

| Sheet1 ~

N7

Link URL to condo descriptions
http-/ipropety.treasury.go. th/pvmwebsite

property treasury go th/pvmwebsitaisear

hitp:/lpropety treasury go tpvmwedsite
htte:/oroperty.treasury.co thipymwedsite

hitp://propery.ireasury.co thpvmwebsits
http:/iproperty.treasury.go. thipymwebsite
hitp:/fproperty.ireasury.go. thipymweDsite

hittpSiproperty. raasury.go.

oporty reasury go.
[propedy.ireasury.go thipvmwebsits
lpropenty.treasury.go . thipvmwebsite

hitp:Jiproperty treasury go thipvmwedsite
tip:/ipeoperty treasury go thipymwebsite
http:/oroperty.treasury.go.thipymwedsite

property treasury go. thipvmwebsiteisear

hitp:/ipropery.treasury.go. thipymwebsite

hitp://oropery.ireasury.co thipvmwebsits
http:/foroperty.treasury.go. thipymwebsite
hitp:/fpropeny. treasury.go th/pymwedsite
hitp:

http://property.treasury.go

Longitude

100.5792427
100.5802592

100573423
100.5710038

100.4986511
100.5051782
100.5019563
100.4965265
100.4967243
100.5002312
100.5059099
100.505555
100.5039797
10049544
100.4942812
100.4980223

100.5021017
100.5074001
100.5094101

100.4782676
100.4945418
100.4910567
100.4876724

100.4808641

Latitude

e F

Geocoding source Note
13.71851397 CGoogle Earth
13.71190707 Google Earth
137184185 Google Earth
13.72049912 Google Earth

13.69433569 Google Earth
13.69063969 Google Earth
13.69298414 Google Earth
13.69885067 Google Eartn

13.7001464 Google Earth
13.70198978 Google Earth
13.70659925 Google Earth
13.70314022 Google Earth
13.69667541 Coogle Earth
13.69808042 Google Earth
13.69514202 Google Earth
13.69306304 Google Earth

13.73944545 Google Earth
13.730069 Google Earth
13.73260211 Google Earth

13.72791009 Google Earth
13.72308068 Google Earth
13.72690756 Google Earth
13.72658791 Google Earth

13.71971748 Google Earth
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82 GIS

GIS

GIS

TSUBAME 3.0
Overall accuracy 99.16%
loU Intersect of Union 0.6057 75%

Apply deep
learning for

image pattern
recognition

Google Maps



84

CNN

Detectron2

Thammasat Thammasat

Phase 1
Building detection

10U85%
85

75%

86

Phase 2
Estimation of building use

Development of training Data

v

Deep learning (CNN)

V

Automatic building extraction
from satellite images

Development of training Data

v

Deep learning (CNN)

V

Automatic Estimation of
building use

v

Output
Building map with building use attributes

84
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Google Maps
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Developing modules for analyzing mobility patterns

+ Developed a method to specify mobility groups causing traffic jams by time,
location, and routes.

+ To implement a module with the method for upcoming data sources of probe

datasets.
Grouping trips by S,Pecifyi"g f’°"595ted Even 15-min shifts possibly contribute
origin and destination tims forgoing home to reducing impacts of peak hours

* # ‘i’*‘ Specifying routes and directions

pog of trip groups with heavy traffics
* e+ N
& e e | o | AR

# ,g: * a} e
- % o

fﬁ&“ 'ﬁa%
92
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QoL
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Snowball sampling 206
SEM QoL
TQOL

Transport QOL; TQOL

QoL

T_Mode_choice_flexibijity

T Travel time g4

T_Travel distance 74

T_Travel_cost  gpq
T Safety 7
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1_Traftic

A0

I

65
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15 Travel_dislance

TS_Travel_cost oo H‘@
Scion j-€2)

Owverall Tiavel

T_Waiting/Transit_timgy

19

T_Delay

T _Convenience gq

1_Cleannass

|_Herllh

L_E

L_Housing
L_Family

N

L_Income_Financial

[ Life_domain Life Satisfaction

-32

L_Public_Amenitiesg,
ocial_network_Com

N, Recraation_| sisurg,
L Sqitty 48

SEM Q0L



o

'

Google Maps

How to enable GLH to track the phone? Howitodgwnload GLH data

First method
For Android To export GLH, we will use google takeout. All participants have to access this
website https://takeout.google.com/ and select the only Location History and click
create export, then Google will send the download link via email to download the
location file.

Open Timeline:

1.0n your Android phone or tablet, open the Google Maps app @
2. Tap your profile picture or initial @ > Your Timeline A

3.TapMore i > Settings. Second method
4. Make sure you see "Location is on.” If you don't, tap Location is off > turn on Location. You can watch this video to see how to download it. CLIC
5. Make sure you see "Location History is on.” If you don't tap Location History is off > tum on Location
History.
For iPhone {oc
1. On your iPhone or iPad, open the Google Maps app 9@ 1S

2. Tap your profile picture or initial @ > Settings £
3. Tap Personal content > scroll down to “Location settings.”

4. Make sure you see “Location Services is on.” If you don't tap Location Services is not set to always >
Location > Always.

Location Activation Process for Different Downloading the GLH data
Operation Systems

96 Google Maps



Chapter 1 Introduction

1.1 Overview of the positioning data collection

1.2 Features

1.3 Application

1.4 Low-cost GNSS

Chapter 2 Setting up and configuring hardware

2.1 Hardware Description

2.2 Software to be installed and Usage

2.3 First installation and GNSS configuration

2.4 Getting Started and Configuration Examples

Chapter 3 Setting up positioning data collection by mode
Chapter 4 Operating positioning data collection

4.1 Data Collection Mode

4.2 General notice on positioning data collection

4.3 Briefing factors on data quality such as antenna positions, open sky condition,
satellite orbits etc.

4.4 Data Collection Scenario

4.4.1 Scenario 1.1: CAR Logger (Mobile) - RTKGPS+ Float NTRIP
4.4.2 Scenario 1.2 CAR Logger by RTKLib (Computer) - Float > FIXED NTRIP
4.4.3 Scenario 2: Data Collection (Walk) - SWMAP (DGPS)

4.4.4 Scenario 3: Data Collection (Bike) - Trace-SWMAP-DGPS
Appendix — A UBLOX M8T Configuration

4-5

) 3 BMA
ArcGIS Online
@

Travelling-QOL
Living-QOL

ArcGIS Enterprise
Thammasat




o . . Area / Unit /
Name Description Time / Scenario
Type
water area, train/road
Basic network, building polygon, )
11 ) o ) Present (2020) BMA / Varies
Spatial Data | building height, POI, land
use, etc.
Micro- point data, can be ]
21 ] Based on 2020 data BMA / Point
population aggregated to mesh
Future, 2030-2050
Future . o
2.2 ] Model result (BAU/subcenter/reconcentration | BMA / District
population )
scenarios)
Sukhumvit /
360 deg Measurable 360 deg image Line
31 ) o Present (2018)
Image with location info. ArcGIS add-on
app.
3.2 | CGImage - - Soi X
. Future, 2030-2050
Road/Public ) ]
41 Traffi Model result (BAU/subcenter/reconcentration | BMA / Line
raffic
scenarios)
CO2 estimated using CO2 Proxy ]
42 o o ) Present BMA / Line(?)
Emission and traffic simulation
AICHE- o Sukhumvit /
5.1 - Walkability link data Present ]
Walkability Line
Travel (Road) QOL )
Traveling . i BMA / Line
5.2 estimated using Al and Present
QOL i (KML)
Google Street View
o L BMA / Mesh
5.3 | Living QOL Accessibility QOL Present
(1km or 500m)
Future, 2030-2050
o L ) BMA / Mesh
5.4 | Living QOL Accessibility QOL (BAU/subcenter/reconcentration
. (1km or 500m)
scenarios)
Sukhumvit /
Perception o o Mesh
55 individual level variation Present
QOL BMA / Mesh

BMR / Mesh
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Web server
GIS Server
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& esri

esri

% ArcGIS Enterprise

% ArcGIS Server

VideoWall Controller
Matrix Switcher

Display
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103 ArcGIS Online

Thammasat
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BMA
Thammasat

CDR(Call Detail Record)
GNSS (Global Navigation
Satellite System) iTIC
GPS 1

3 UAV (Unmanned Aerial Vehicle) 360
Sukhumvit
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12

2022 Sukhumvit Model
BMA  OTP
- Sukhumvit Model
2022 7
Sukhumvit Model Concept Paper 5 JCC
Concept Paper
50
Web
- Web
Web 2021 Thammasat
2022 CovID-19
Sukhumvit Model 2022
6 JCC Sukhumvit Model
2023 Sukhumvit Model Concept Paper
Sukhumvit Model 7 JCC

3 JCC

Sukhumvit Model



2022
Varameth 3 Pawinee
2023 2 Apiwat
Sukhumvit Model
JICA JST

QoL
Sukhumvit Model
QOL-MaaS Al
Interaction (LUTI)
7 JCC
1
6
2024 1 31 BMA

Sukhumvit Model

SHT

Teerayut

QoL
VR

Sukhumvit Model

2024 4

COVID-19

Web
1
Witsarut 5
2 3 JICA

Land Use and Transport

BMA

Thammasat
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Walkability

Kasetsart TOD
QoL
VR
2
NECTEC AR VR
3 e-ASIA
Thammasat QoL QoL
/Chulalongkorn
Al Q0L
Al QoL
QoL
QoL QoL
Thammasat
SSVS 360
4
Thammasat
QoL
CovID-19
2024
10 7 5 JCC
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1
JICA
SATREPS
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2
Walkability

VR

Pl

Thammasat

Pl

COVID-19
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QoL
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4
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Quality of Life



€Y)

&)

SICORP e-ASIA JRP( / )
2050 -
2023 2025
QoL 1 QoL
QOL-MaaS
B 20H01483
1
Thammasat SHT 2
JST COI-NEXT
2-4 i) Al Walkability
QoL
Impact Hub 1IH 5
SATREPS Mobility for Humanity IH

Thanaruk Theeramunkong

International Conference on Smart Technology & Urban Development (STUD)

2019 1
QOL Mainstreaming
2019 1 2013 2019 (World
Conference on Transport Research Society 67 1,000 )
Special Interest Group on Smart Transport, Smart City and Quality of Life
2019 5
1,000 15 Special Interest
Group
JST 2020 8
Webinar of Smart Transportation Technology
2021 1 28 Applied Urban Modelling (AUM) 2020:

Modelling the New Urban World Online Global Workshop
Urban Transport in Social Context



Varameth
Witsarut 2

2021 4 19

QoL -Wider
Economic Impact GNH,SDGs -
Q0L

QoL
, , 2021 Quality of Life Assessment in Urban Development
and Transport Policymaking Y. Hayashi, H. Takeshita, K.E. Seetharam
ADBI Press, 2023
2021 7 6 8 12th International Symposium on Digital Earth
4
Digital Earth: A platform for the SDGs based on Essential SDGs Variables

2022 1 25 SATREPS
JICA JST
114
2022 2 23 50
UNCRD - QoL
SDGs -
2022 3 14 BMA
11 Sukhumvit Model
2022 9 8 JICA 2022-2024
2 7
12 SSVS
2022 12 14 “ Transforming
Mobility for Humanity” Chulalongkorn
70
Chulalongkorn Apiwat
Apiwat
Kasetsart Varameth
Thammasat Pawinee

Sukhumvit Model



2023 3 20 Sukhumvit Model

JICA JICA  JST Thammasat Kasetsart

Chulalongkorn 5 2
JICA 3 JST 2

JICA  JST Sukhumvit Model

2023 10 20 BMA
Q0L 83
Sukhumvit Model

2023 10 24 26
UNCRD 15 EST Environmentally
Sustainable Transport:
QOL-MaaS: Transformation of Asian Mobility Lifestyle Towards
Decarbonization and Disaster-Pandemic Resilience with Quality of Life in the
SDGs Era-

NGO
2023 10
QOL-MaaS
Thammasat
MOU MOU Thammasat
1 JST
3 Kasetsart Chiang Mai
2
2020 11 12 2021 11 12
2021 1 28 TranSupport
2
e OSAKA EV
90
2021 3 26 12 EAJ
QOL-MaaS beyond MaaS QoL
CovVID-19
2021 11 9 19
Thanaruk

2022 3 14 3
4

2021



Q0L — — . , ) ,

2021 8
, , 2022 3
2022 3 7 9
JICA -
Thailand4.0 -
160
2022 6 4
QoL QOL-MaaS QOL-MaaS
2022 11 20 3
JICA JICA
2022 11 24
2022 12 18 12 29 Thammasat Dr Pawinee lamtrakul
SDGs
2023 8 11 20
QOL-MaaS
QoL
2023 11 22 24 2023
10
2
Sustainability 2021 6
2022 7 18 22 Sukhumvit Model
QoL
2020 2023 8
National Science and Technology Fair 2023
2023 2

VR 3 QOL-MaaS 4



JICA JICA
Kasetsart Varameth Vichiensan
SATREPS

Introduction to Global Navigation Satellite

Systems
Sippakorn Khaimook
LINE SSVS
Human-centered ITS development in
Thailand focusing on last-mile mobility 2020 3
2021 9 Thammasat SHT SATREP

Witsarut Achariyaviriya
Developing QOL-MaaS to Enhance QOL by Space-Time Shifting of Daily
Activities and Travels: A Case Study of Bangkok QOL-MaaS

Chiang Mai
2020 6 JICA
Thammasat SHT Titipakorn
Prakayaphun QOL-MaaS QOL-MaaS
Impacts
of School-Escorted Trips on Traffic Congestion and Mitigation Policy Analysis
- An Agent-Based Simulation for Bangkok 2024
1 3
Thammasat Pawinee
Sukhumvit SSVS

Impact Factor6.615(2023-2024)
Transportation Research Part A: Policy and Practice

Thammasat SSVS
Thammasat
1 2023
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2020| 2020/11/2 6 SATREPS 19( 0)
JST JICA
SATREPS 1
Sakura Science International Research Program
2020| 2020/11/3 2020 25 15 12 23
2020| 2020712723 ?ggglra Science International Research Program 25 15 1 3
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2021| 2021/10/21 |Group 3 Monthly Meeting in Oct 15 7 3
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