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About loTcloudServe@TEIN

- Approved in 2nd call for proposals for Asi@Connect

- WP4: Deployment of Specialised Network Products, Services
and Applications and Associated Capacity Development

- Co-Principal Investigators:

- Associate Prof Dr Chaodit Aswakul
Chulalongkorn University: Financial corresponding

+ Prof JongWon Kim
Gwanju Institute of Science and Technology, South Korea

. 22 months (20 June 2018 - 19 April 2020)
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* Thailand:
Chaodit Aswakul, PhD (Chulalongkorn University)
Krerk Piromsopa, PhD (Chulalongkorn University)
Panita Pongpaibool, PhD (NECTEC)
Aimaschana.Niruntasukrat, PhD (NECTEC)
Panjai Tantatsanawong, PhD (UNINET, ThaiREN)

 Laos:
Khamphao Sisaat, PhD (NUOL)
Khamxay Leevangtou, MEng (NUOL)
Senglathsamy Chanthaminavon, MEng (NUOL)

* Malaysia: Teck Chaw Ling, PhD (University of
Malaya)

e Japan: Hideya Ochiai, PhD (University of Tokyo)

e Korea: JongWon Kim (GIST)
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Example of loT
sensors in CU-BEMS
project (supported
by Thailand’s Energy
Conservation
Promotion Fund
under the Energy
Policy and Planning f

Office, Ministry of EE Building
Energy) available at
Chulalongkorn
University




BEMS Software Demo
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Example of loT o B w3 1300m)
sensors in Sathorn e
Model project
(supported by

Toyota Mobility e e
Foundation) "nks “
available at )

Chulalongkorn , ol o

Univers |ty R w1 210m)

port = 1031
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TR n FFI E Silom Road
MANARGEMENT

Measure

1. Traffic Signal Operation

Bangkok
Christian

2. Traffic Simulator (Sumo)

Charoenkrung Road

3. Loop Coil Sensor

g ka

. Manage bus stop

4
5. Manage Turn Left
6

BTS s’.zphan taksin
. Prohibit Traffic Violation

7. Manage entering car from Thai

cC

8. Prohibit road side parking near

intersections
9. Move bus stop

10. Prohibit road side parking

Narinthorn intersection

11. Improve capacity of toll gate

(Rama4)

12. Prohibit road side parking Rama
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1. Traffic Signal Operation

Traffic Flow rate( or Gap )

Display additional traffic

data to assist police in making

| traffic light decision through a

kattme ~ new comprehensive application
that shows the flow, queue

length, and overall traffic

condition.

Sathoen Satasak in
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Farmiiive (o | Nf)

Red color indicates the reufe with
slow moving vechicle due to
congestiong,

Queue length
indicator

Local traffic control display at Sathorn Intersection
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2. Traffic Simulator (Sumo)

. , Chula developed
SUMO road network simulator N ' GUI dashboard

S ot Dt Fass2irgy (2)

0.0, volume, OCCUDEncy.
Jarmmed quewe kngth

Chula-Sathorn SUMO Simulator - Running on Single PC

Faculty of Engineering,
Chulalongkorn University,
develops the Chula-Sathorn
SUMO Simulator (Chula-SSS)
based on SUMO, an open source
software. The simulator allows
officer to try various strategies to
deal with traffic conditions before
deployment.
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i sathorn_w.sumo.cfg - SUMO 0.25.0 =
- PBile Edit tung L t Simulation  Windows Help | & X
$AM@ P wors - @|m

Partial map of
Bangkok

it Vi |
> o
= : : " -
« 100.000 =
' . -
A :
(==
Om 1000m K Cancel
C\Users\SHALINI\ Desktop'\sathorn model\server\SUMO\sathorn_ w.sumo.cfg’ loaded 15¢ 1 < 6142 06322

Sathorn Road Network in SUMO
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3. Loop Coil Sensor

Sathorn Model installs
several kinds of traffic sensors
around Sathorn intersection to
provide additional traffic data to
support police.

Loop coll Image processing

Sathorn-Surasak intersection — Install 2 type of sensor Location of installing traffic sensors
1) Loop coil 'Z Thermal camera with . : 2.5km (BTS Wongwian Yai)
) i e processin 1. 2Zkm{Nararinthon intersection)
mage p 9 :1.3km(Mahesak - Surawong)

Normal CCTY Thetrnel camers 1 - 1.1km (Thanon (han)

/”/

= —

s
Vs

x

* & pointsy[WO 1O ND S0)

Locp col & Therma! image processing tyse
* Mponty(Wi-4 114 N1-451-2)

CCTV image processing 'vw

—_ — T .
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=ESCAMm Date Lane 1 Lane 2 Lane 3 Lane 4
Super Mini NVR
1D Network Video Recorde
site, Portable

20/03/61 23.26% 17.83% 19.67% 26.41%

| Nescam vidco(t) o Nportablc(t)|
Nportable(t)
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Example of locally
initiated loT
project of smart
mushroom farming
at NUOL, Laos
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loTcloudServe @TEIN Objectives

To establish and operate loTcloudServe@TEIN
testbed infrastructure

To gather
& To design, develop and operate loTcloudServe@TEIN

learn service platform
together

To demonstrate “data-centric” loI-cloud services
running with loTcloudServe @TEIN
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Service Platform ! loTcloudServe@TEIN

Testbed Infrastructure (Data Lake)

l0T- Compute loT
cloud Analytics Access
Pool Gateway

Local loT
Developments

TEIN WAN TEIN loT
OF@TEIN+ Infrastructure Developments

18



N R

(ocomee BBl v () QECTEIN: V0 i

FESAIIOE BENIRN FOR FUTURE NETWORKS &

OF@TEIN+ Infrastructure
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Updated: 2018-06-14
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OF@TEIN+ Infrastructure

SmartX Micro-Box Coordinated with
SmartX Playground Towers: Preliminary Design v1.3

SmartX
Play Room (Dev)
T g
|| || e
Contai N
ontaimner(s =
u u ( ) “ SmartX E Workload-layer
Box Agent | Flow-layer
Container Networking Iyterface Container Storage Interface \ P J/ % Slicing-layer
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y el I) Linux bridge | (Overlay restricted)
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Virtual switch E a B8
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Testbed Infrastructures In This Project

loTcloudServe@TEIN
Testbed Infrastructure

' ' T Devi
Testbed Infrastructure (Data Lake) Domain Customised lo evices

oTocloud RS loT Extensible from already invested facilities
Storage ~ Analytics Pool 0085 (250 ambient sensors+smart meters,
25 cctvs+19 loop-coil car detectors)
To be established and jointly operable by in CU-BEMS/Sathorn Model Projects
Chula & NECTEC (Thailand) & @ Chula (Thailand)
accessible to TEIN communities & ongoing trials @ NUOL (Laos)

with supports of OF@TEIN+ project run by
UM (Malaysia) / GIST (Korea)
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Service Platforms in This Project

loTcloudServe@TEIN

: Data-Centric
Service Platform

loT Analytics & Applications

$ ¢ Extensible from currently deployed
programs in CU-BEMS/Sathorn Model

(NETPIE by NECTEC (Thailand) for projects @ Chula (Thailand) with
message-type loT data & CU-BEMS IEEE1888-protocol server

KAFKA framework @ Chula/GIST for | supported by Univ of Tokyo (Japan)

streaming-type loT data) & ongoing trials @ NUOL (Laos)
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where things chat

Join us today for an opportunity to become the

world’s loT leader

(' http://netpie.io Q)

n NETPIE |

©) GitHub [ netpieio ]
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NecTec! FRNoa
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_ DATA ANALYTICS FOR USER

AWARENESS ENHANCEMENTS
WASTED ENERGY ANALYSIS IN AIR

IEEE1888
conversion CONDITIONING SYSTEM USING
to MQTT MOTION SENSOR

loTcloudServe@TEIN

Service Platform

NETPIE

e (Data Lake)

Smart-energy@Chula (Thailand)
Using CU-BEMS IEEE1888-protocol
server by Univ of Tokyo (Japan) &
NETPIE by NECTEC (Thailand)

Motion
Temperature

W Humidity

" llluminance

loTcloudServe @TEIN Proje:
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Smart-mobility@Chula Analytics
(Road Deadlock Detection)

loTcloudServe@TEIN

Service Platform

Testbed Infrastructure (Data Lake)

— Video streams monitoring
in real-time road traffics

ol

/\\ ---- SDN control messages
ThaiREN ) | ouuu

Local SDN Controller

Compute box
(KAFKA brokers
+ SDN-controlled
OVS + wireless
ad hoc link +
network interface
to central cloud)
installed at target
intersections with
traffic police
operating

traffic signal
controllers

|
1
P
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KAFKA producer (Pl + Camera) + SDN-controlled OVS + wireless ad hoc interface
Distributively installed along all ap@®aching roads to critical intersections



UNIVERSITY
OF MALAYA

a member of NS

CHULA 2NGINEERING I *

Demo-Site Architectt
Smart-Agriculture@NUOL'In
loTcloudServe @TEIN Project

NECTEC" A
sﬁﬂa

Smart-agriculture@NUOL
Analytics and App Server

loTcloudServe@TEIN

Service Platform

TEIN
Wide Area Network
Infrastructure

r

I _ I
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: e Microcontroller :
! Application :
: f :
| |
| |
| |
| |
| |
| |
| |
: Frontend;
: Applications &!
b loT Devices-
n tg_{m' N Laos.
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Data-Centric

loT-Cloud
Service
Platform

for
Smart
Communities

(loTcloud
Serve@TEIN)

To demonstrate “data-centric”
loT-cloud services
running with
loTcloudServe@TEIN

To design, develop and operate
loTcloudServe@TEIN
service platform

Smart-energy@Chula (Thailand)
Supported by Todai (Japan)

Smart-mobility@Chula (Thailand)
Supported by GIST (Korea)

Smart-agriculture@NUOL (LAO)

Supported by NECTEC (Thailand)

Chula / NECTEC (Thailand)

Supported by
GIST (Korea) / Todai (Japan)

To establish and operate
loTcloudServe@TEIN
testbed infrastructure

tructure (Data Lake)

|

Chula / NECTEC (Thailand)

Supported by
UM (Malaysia) / GIST (Korea)
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OF@TEIN+ underlay OpenStack-enabled network mfrastructure

KYR?/

loTcloudServe@TEIN
“Data Lake”

(loT-cloud storage, compute
analytics pool and loT
access gateway)

L AFGMANISTAN

To be established and
jointly operated by
Chula & NECTEC (Thailand)
for resource sharing
accessible by TEIN

R&E communities -

ILIPPINES

5 (/.

=E= OF@TEIN+Operation Centers

: . SmartX Box Existing
1 @ SmartX Box New ,“_\ .
I @ Access & Monitoring Box -

' TIMOR L’ESTE

loTcloudServe@TEIN testbed infrastructure in
Thailand, that is accessible over TEIN communities
with the supports from the OF@TEIN+ underlay

29
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THANK YOU

Associate Prof Dr Chaodit Aswakul
Email: chaodit.a@chula.ac.th

Wireless Network and Future Internet Research Unit

Department of Electrical Engineering, Faculty of Engineering
Chulalongkorn University, Bangkok, Thailand
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