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1. Back Ground

Impact of Flash Floods in Sri Lanka

“Flash floods are responsible for most of the deaths caused by Flooding.
Floods arrive with little warning and do not permit people to reach high
ground away from the path of the oncoming flood. They sometimes tend
to overestimate the time taken for the flood to arrive and underestimate
the magnitude of the flood, to their peril.”

"4l Problem Statement No. 1
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Urban Migration in Sri Lanka

A big challenge is to manage emergencies

faced by the parents/elderly, when the
children are working in the cities.

Role of Midwives in Rural Areas

Therefore, ensuring contact
between the pregnant mother and
midwives is vital.

Problem Statement No. 2



Transformation to smart agriculture

The food systems of Sri Lanka require transformation. Emerging technological innovations have the potential to
overcome the structural weaknesses of current agricultural systems and deliver a more productive, competitive,
and sustainable outcome, using a more precise and resource-efficient approach.
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Problem Statement No. 3




2. Project Over View

Demonstration project of a sensor based system for disaster mitigation,
supporting the safety and security of the community and smart agriculture
using general-purpose equipment.

1) The system to be realized must be able to function in the event of a disaster, and be usable
by residents in normal times.

2) Special feature: No custom-designed equipment. The core control unit is a commercially
available Raspberry 3B with Sensor NerveNet and sensor data acquisition stored within the unit.

3) The system consists of 10 radio stations controlled by the Sensor NerveNet System and
connected by a mesh structure. Each radio station is connected to a sensor for data acquisition.

4) The system uses data obtained from various sensors such as alert, rainfall, sunlight,
temperature, humidity, water level of river and oxygen monitoring.

5) A commercially available 920 MHz band LoRa wireless module is used for wireless communication,
and the system is designed to include a combination of general-purpose components.

Location Elpitiya, a suburb of Kandy, Sri Lanka.
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3. System details system Layout map
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Software configuration of Sensor NerveNet Terminal

Software configuration
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Application software design using Node-Red
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Radio Communication Method

This system uses the low-speed Time Division Multi Access system as the radio
communication method, adopting a mesh structure, which enhances resilience in the

event of a disaster.

One Frame time length : 60 seconds
One Slot time length  : 6 seconds

Image of Transmission Slot

Frame-2

Frame-1 Frame-3
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| LoRa ID10 TX slot
LoRa ID9 TX slot

i LoRa ID2 TX slot
LoRa ID 1 TX slot

Each radio station assigned LoRa ID 1 to 10 is allowed to transmit only to its own ID
number slot. This avoids transmission collisions and realizes reliable radio

communication.
To control the time of this TDMA, the Ras-Pi clock is calibrated with the accurate time

obtained from GPS.



Communication Speed of LoRa (Bandwidth 125KHz

The LoRa parameters adopted in this project are intended as follows.

N
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= EEAE T (100byte)ms 2674.69 2347.01 3117.06
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Main components

LoRa Radio Module

Approx.
36mm

| Approx. 65 mm

Specifications

Radio Frequency 920MHz Band
RF output power 20mw
Modification Method Chirp spread spectrum
(Frequency Spread Factor FS6 to FS12)
Power consumption  Transmission : 350mA
(5V DC) Receiving : 20.5mA
Standby : 0.1 mA
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Alert Call for Aged Person and
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Alert Call for Aged Person and
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Main components

SenSu 1502 Weather Sensor

= !.! \ —]

<Sensing function to operate>
Rain gauge
llluminometer
(sun shine monitor)
Air temperature
Humidity
Digital Communications : RS485

Remote operation
Unit for Alert

Remote Controller
Wireless Remote Control Relay Switch
Frequency: 315MHz 1CH
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Receiving Alert call 1/2
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Tea Factory Station
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Display of data obtained from Oxygen & Weather Sensor 1/3
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Display of data obtained from Oxygen & Weather Sensor 1/2
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Display of data obtained from Oxygen & Weather Sensor 2/2
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Main components

XZR200 Oxygen Analyzer <Performance>

Gas Oxygen
Measurement Range: 0 to 100%
Power supply: 24V 500mA

Digital Communications : RS232C



Alert Call and Loud Speaker Station
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Alert Call and
Loud Speaker Station
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Message Announcement
from Elpitiya Key St. to Loud Speaker St.
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River Water Level
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River Water Level Sensor NerveNet Terminal

Ras-Pi 3B+ RM-92A Connection terminal for

Control unit water level sensors
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Water Level Sensor Station 1/2
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Display of Data Acquired from River Water Level Sensors
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Verification test at NICT

Experiment scene at
The Resilient ICT Research Center Tokyo Branch




Propagation test at NICT

Radio communication tests were conducted in an environment
thought to be similar to that in Sri Lanka.
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