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A mesh-topological, low-power wireless network
platform for a smart watering system
A Progress Report

Jessada KARNJANA, PhD
ASEAN VO Forum
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Cloud database
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Researcher/NICT
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NerveNet-LoRa communication nodes
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Our aim
® Smart watering system based on a mesh-topological, low-power wireless network platform
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Summary of the proposed smart watering system

® The prototype of the proposed platform consists of a control node, sensor nodes, and
irrigation-valve-controller nodes. Also, this platform includes a gateway that relays collected
data to a (cloud) database.

® The platform consists of 4 types of nodes:
" Sensor node
" Irrigation-valve-controller node
" Control node

® \Weather station

® The platform functions as follows.

" The sensor nodes collect data about environmental parameters, such as soil moisture, temperature,
and precipitation, and send them to the control node.

" The control node analyzes the received data together with the plant profile and sends commands to
the irrigation-valve-controller nodes in order to water the plants. A

" All collected data are relayed via the gateway to the (cloud) database.



Required properties of the WSN
® Robustness
® Reliability

® Low power consumption

3 technological Targets

® Developing weather stations, sensor nodes, valve-control nodes, and a controller node
® Developing a smart watering system based on a mesh-topological WSN

® Developing a smart watering system based on a NerveNet-LoRa WSN
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Activities

® Kick-off meeting (Jul 2018)

® NECTEC-NICT technical meeting (Aug 2018)

® A draft of CRDA (planned to sign by the end of this DEC and to submit to NICT)
® Experiment with NerveNet/LoRa (Sep 2018)

® Visiting Brunei’s site (Nov 2018)
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Kick-off meeting
® July 9-10, 2018, at NICT Innovation Center, Otemachi, Chiyoda-ku, Tokyo

(A) Welcome speech (Dr. Inoue)
(B) Presentation by UCSY

(C) Introduction to the Smart FiT
(D

(E

(F

(G

Presentation by NECTEC
Presentation by UTB
) Presentation by UTM

)
)
)
) Group photo
)
)
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Agenda & the output of the kick-off meeting

July 9 | 09:00 — 09:10 | Welcome Message (Dr. Masugi Inoue)
09:10 —09:30 | Who’s Who
09:30 — 10:00 | Project Summary by the project leader (Mr. Udom)
10:00 — 11:00 | Smart watering system in Thailand and its demonstration (Mrs. Thanika)
11:00 — 12:00 | Introduction to LoRa/NerveNet Technology (Dr. Owada, Dr. Sato)
12:00 — 13:00 | Lunch
13:00 — 13:30 | Contribution/Responsibility/Support from UTB and DAA (Dr. Wida)
13:30 — 14:00 | Contribution/Responsibility/Support from UTM (Dr. Sharifah, Dr. Nurzal)
14:00 — 14:30 | Introduction to IoT research in UCSY (Dr. Khin, Dr. Thi)
14:30 — 15:00 | Break & move to the experiment sites
15:00-17:00 | 1. Site visiting (for LoRa/NerveNet experiments) and demo of connection
from terminal
- Shibuya red cross medical center
- Hiroo hospital
2. Short summary on NICT’s technologies
July 10 | 09:00 — 10:30 | Discussion on technologies we currently possess and on how to combine
those technologies to implement the proposed system
10:30 — 12:30 | Work breakdown, brainstorming, and project planning
12:30 — 13:30 | Lunch
13:30 — 14:30 | Move to NICT HQ
14:30—-17:00 | 1. NICT HQ Visit

- Exhibition room
- Visual IoT
- NerveNet
2. Landslide-related project discussion

Output

® Work breakdown
® Work plan & action plan

® Report
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Summary

® Project introduction and
discussion about the
contributions from all parties

® Demonstration of the
NerveNet/LoRa system

C

(A) Presentation by Dr. Owada
(B - C) Demonstration by Dr. Owada

and Dr. Sato
9
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Summary

® Visiting ta NerveNet/LoRa test site at the hospital in Shibuya

10
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Summary

® Brainstorming and discussion on the work breakdown and project plan

D E

(A) Dr. Sato and NECTEC discussed the NerveNet.

(B) Dr. Wida explained her idea to the group.

(C) Dr. Khin and Dr. Thi planned for their work.

(D) Dr. Sharifah explained her contribution to the group.
(E) Woman power in our group!

11
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Summary
* NICT HQ Visit

12
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Work breakdown

® NECTEC will implement the Targets 1 & 2 according to the joint research project proposal.
® NICT will provide the NerveNet/LoRa.

® NICT and NECTEC will discuss about the APl in November 2018.

UTB, DAA & UCSY

® NECTEC will implement the Target 1 and Target 2 according to the joint research project
proposal.

® NECTEC will provide the basic infrastructure of the Target 1 and Target 2 (only the embedded

system, not including pumps and pipes), and NECTEC will help to install them at the Brunei
and Myanmar sites.



UTB
DAA
UCSY

(" Modified WS (Rain guage only)

Pressure sensor node + Pipes
Target1 < Water Supply
Pump generator

_ Smart AWD
N J
Y
Merge together
Target 2
Smart Water Water Dam. Smart AWD
Supply
N Pump pressure /\\
0.8 ha 0.8 ha v 0.8 ha 0.8 ha \——-‘/
Water level sensor
0.8 ha 08ha 0.8 ha 0.8 ha s
0.8 ha 0.8 ha 0.8 ha 0.8 ha
v ~
Y Rice with AWD

Merge together —» - Need to decide how many devices in 1 plot.

- 112 days life cycle

]
NECTEC

amember of NSTDA

14



UTM

®* UTM will involve in data
collection, data analytics, and
optimization.

1
Data Collection NECTEC~|
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'

: l :

No. of Fertilizer Water Usage Pesticide
nodes per - humidity
row - pressure
\ - Soil moisture /
Analize
Optimize
Agriculture Power
Data Consumption
N J
Y

Able to predict cost overhead for farmers B
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Action plan

Year Activity Month
01 |02 | 03 |04 | O5 |06 [ O7 | O8 (09 (10 | 11 | 12

2018 | NECTEC provides account to access NECTEC database.
NECTEC installs pressure sensors.

NECTEC-NICT technical meeting

Each party collects information/requirements.

We will submit purchase form to NICT. (End of Sep.) -
NICT internal process (after receiving the form).
UTM analyses data for the IVO Forum 2018 (ONLY).
VO Forum 2018 (27-28 Nov.) . B
ClIS 2018 (Thanika/Seksun will attend the conference.)
Special group meeting in Taiwan.

NECTEC implements/assembles HW boards.

2019 | Meeting #2 in Brunei (hosted by UTB)
NECTEC installs the system at the Brunei site,

Testing/Evaluation/Data collection and analysis
Meeting #3 in Myanmar (hosted by UCSY)

2020 | Meeting #4 in Malaysia (hosted by UTM)
Final meeting in Thailand (hosted by NECTEC)

16
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NECTEC-NICT technical meeting

C Serial Type WEB Type
Connect LoRa Type Get
Send _ Select /Put
/Receive /Input : D

< ToRa Table >
| SENEEEN | android

D02

I
IDO3

LoRa | IDD4

D03

17
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Experiment with NerveNet/L.oRa

® NECTEC have got 5 NerveNet/LoRa modules from NICT.

18
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Experiment with NerveNet/L.oRa

O Serial Type WEB Type
Connect LoRa Type Get
Send . Select /Put

/Receive /Input : D

« LoRa Table ~
Send __Receive | Android

I
ID02

1D03

LoRa 1D04

1D03

19
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Experiment with NerveNet/LoRa
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Visiting Brunei’s site

Year Activity Month
01 |02 | 03 |04 | O5 |06 [ O7 | O8 (09 (10 | 11 | 12

2018 | NECTEC provides account to access NECTEC database.
NECTEC installs pressure sensors.

NECTEC-NICT technical meeting

Each party collects information/requirements.

We will submit purchase form to NICT. (End of Sep.) -
NICT internal process (after receiving the form).
UTM analyses data for the IVO Forum 2018 (ONLY).
VO Forum 2018 (27-28 Nov.) . B
ClIS 2018 (Thanika/Seksun will attend the conference.)
Special group meeting in Taiwan.

NECTEC implements/assembles HW boards.

2019 | Meeting #2 in Brunei (hosted by UTB)
NECTEC installs the system at the Brunei site,

Testing/Evaluation/Data collection and analysis
Meeting #3 in Myanmar (hosted by UCSY)

2020 | Meeting #4 in Malaysia (hosted by UTM)
Final meeting in Thailand (hosted by NECTEC)

21
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Visiting Brunei’s site

Y7 EXISTING PIRELINE

=
:
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Visiting Brunei’s site

AWD Brunei

20 views

All changes saved in Drive
® Addlayer S+ Share (@ Preview

¥ Survey(000)

T Individual styles
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Visiting Brunei’s site

v/ February 2019 Plan
"7 individual styles
° Sensor node 1
o Sensor node 4
o Sensor node 2 y
o Sensor node 3

Base map
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Budget

® 3-year financial support: 116,000 USD.
® 36,000 USD (2018)
® 40,000 USD (2019)
® 40,000 USD (2020)

* 2018

® Kick-off meeting 12,576.25 USD
® Brunei trip (NOV 18) 421 USD (47,500 JPY)
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Thank you!



