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Introduction

> This research paper presents the design, implementationand
development of a real- time notification system based on
wireless sensor network. The developed system could give real-
time monitoring through real-time notification of fire outbreak

reducing the chance of fire spreading fast hence saving on life

and property.

» This system act as an early warning system where an alert are
directly sent to the market security guard and fire rescue team
at its initial stage. This is achieved using arduino
microcontroller, Raspberry Pi, XBee Module and temperature
sensor, flame sensor and carbon monoxide sensors.
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Figure 1: Trends on Smart Environment Monitoring (Source: An IoT sensor and scenario
survey for data researchers, Feb, 2019)

P.Rotich, H.Rambo, A.Geofrey and Dr. A.Sam, NM-AIST, Arusha, Tanzania



Proceedings of the 7th International Electronic Conference on Sensors
Networks, 15 — 30 November, 2020, Sensors MDPI, Basel, Switzerland.

Comparison of Some Communication Te

Bluetooth . . e RF-
Standard Bluetooth 4.0 LE ZigBee Wi-Fi GloWPAN Link £ wave
IEEE S IEEE IEEE IEEE ;(]]_22],3]131 5551?534 C 95,1 Z wave
F 502.15.1 502.15.4 502.15.4 a/blg/n 2006 2005 alliance
Mesh,
Topology Star Star Star, Star Mesh. Star - Mesh
Tree
. 250 Up to 18
Bandwidith 1 Mbps 1 Mbps Kbps S4Mbps 250 Kbps MHz 900 MH=
Power Very
Consumption WVery low Very low Very low Low Very low low Very low
9600 bits
M“;‘ﬁ;‘;ﬁ;’*“ 0.72 5t0 10 m 0.25 54 Eﬂ{éﬂ;“b 1 or 40
Kbits
10 to 4 to 200 m sub
Range < 30 m Sto 10m 300 m 20 m GHz =< 3m 30m
s t 2.4 GH= 2.4 GH= 2.4 GH= 24 -5 2.4 GH=z 2.4 2.4 GH=z
pectrum R . . GHz . GHz .
Channel 2400 to 868, 902,
Bandwidth I MHz 2480 MHz | 2 MHz | 22MHz | 5100 MHZ - 868 MHz

P.Rotich, H.Rambo, A.Geofrey and Dr. A.Sam, NM-AIST, Arusha, Tanzania

Source: [EEE Communications Magazine, A Survey on the Roles of Communication Technologies in l0T-
based Personalized Healthcare Applications




Proceedings of the 7th International Electronic Conference on Sensors

Networks, 15 — 30 November, 2020, Sensors MDPI, Basel, Switzerland.

Materials and Methods -
System Design

» The system design of the project is composed of three
subsystems that are integrated to provide real-time fire
detection. The subsystems are the sensing system (sensors),
Data processing System (Sink Node-Raspberry Pi), Cloud
server (Thing Speak)and Mobile Application.
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Results
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Data rm

»The subsystem was able to receive data collected from
the sensing subsystem in which the Raspberry Pi was the
sink node. The received data were sent to the 10T cloud
(Thing speak). The Thing speak is an Open source data
platform and API for the 10T that enables us to collect,
store, analyze, visualize, and act on data from sensors
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Recommendation

—

» The demand of affordable early fire detection system is high;
more systems are required even for the open market (many
local markets) in Tanzania compared to closed market where
the developed system is applicable. This system is limited by the
coverage distance that is why it’s applicable in the closed
market; it does not go beyond 100 meters in line of sight. Thus
we recommend for future development to increase the
coverage distance between the transmitters and receivers
where high power should be used.
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