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Summary

The wireless sensors have great attention since the last decades.
The different wireless sensor technology renders several
advantages over traditional wireless sensor technology such as
removal of complexity, costly wiring system, physical security
and large courage area. From the last few years, there have been
great interest in the development of various application based on
wireless sensor networks which leads to minimize the cost,
complexity and security of laying sensor networks. This article
describes a proposed design approach for a wireless sensor
network based on X2M200 respiration sensor module. The
module is used to measure and detect the respiration, movements
and heartbeats of the survival in any natural disaster zones. The
X2M200 sensor based prototype system is used to detect the
alive human being from the under-surface and on-surface of
earthquake affected areas. Moreover, the design system is also
used to sends an early warning message from the remote zones
by using different wireless networks.
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1. Introduction

The earthquake adversity retrieval networks were used to
deliver alternative networks backing to both the disaster
sufferers and the assistance communities which provides
assistance to locate the disasters victims [1]. Moreover,
also establish a communication network linkage in the
pretentious zone of disaster. The earthquake adversity
assistance process involves, to locate victims, searching the
affected area, detecting the survivors and provides them
rescue from the disaster zones [2]. Many researchers
develop and proposed various networks based on wireless
communication network technology to gather the necessary
information from the disaster area through Adhoc networks,
mobile applications, flying networks, social networks and
satellite communication [3]. These proposed networks
have various wireless nodes being deployed in the disaster
zones which sends the information from the affected area
to base-camp where rescue teams acquired the data and
start rescuing the victims through different organizations.
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Moreover, some networks deal with monitoring process
and sends the required information along with the locations
of disasters areas [4, 5]. In literature, some researcher
suggests the Geographic Information System (GIS) based
software system to developed the GIS based trustworthy
maps to guide the helpers and communities to locates the
survivals quickly [6.7]. The GIS maps are amicable,
flexible and understandable to provide fast assistance in
disaster zones [8]. The GIS-based software maps and multi
criteria vulnerability assessment approach is used to
compute the effects of thrilling disasters on road linkages.
This approach can be beneficial to engineer to evaluate the
robustness of different backup in various circumstances to
ensure safety of cities situated in seismic zones. It can help
to prepare better backup plans to deals with severe
disasters. The GIS-based approach was used in two
different cities of U.S.A, Los Angeles and San Franciscans
both cities were vulnerable to severe seismic deeds [9, 10,
and 11]. The objective of researcher was regulating the
vulnerabilities by integration of the already available tools,
methods and techniques which can be used to proficiently
monitoring and progress of disasters recovery of affected
zones. The recovery can be monitor by visual analysis
method, formulated image based framework and
combination of visual and semi-automated interpretations
[12, 13, 14, 15]. The rest of paper is divided into seven
section. Section elaborates the introduction, section two
comprises with logical architecture of sensor based
detection technique, section three explain the information
flow mechanism of system, section four presents the
hardware module of respiration module and its flow and
section five demonstrates Proteus simulation of
architecture, section six indicates the simulation results of
the system and section seven shows the tabular and
graphical results and at last section conclusion has been
drawn.
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2. Logical Architecture of Sensor Based
Detection Technique

The objective of logical architecture of sensor based
detection techniques is to allow the field operators to
monitor the activities in disaster zones. The proposed
architecture helps to develop a coordination among
affected earthquake zones, field offices and core
management to provide the assistance to the victims and
survivals of affected area. The logical architecture of
sensor based detection methods has various components to
provide a resilient network communication to float the
information from the disaster zones as shown in fig 1. The
architecture components are following as, National
Disaster Management  Authority, Quick Disaster
Management Response Cell,Central Disaster Management
cell and Resilient ICT Networks.
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Fig. 1 Logical architecture of Sensor Based Detection Technique

2.1 Components of Sensor Based Detection

Technique

The logical architecture has various network nodes to
perform the various activities.

2.1.1 National Disaster Management Authority

The national disaster management authority (NDMA) node
of architecture is response to coordinate among the
national, international and private organizations to provide
the technical and financial assistance in disaster zones. The
NDMA play a vital role in relief activities being performed
by different organizations, Non-Governmental
organizations (NGOs) and firms to restore and revived
everyday based routines of affected peoples.

2.1.2 Quick Disaster Management Response Cell

The quick disaster management response cell is
responsible to activate the early warning system, rapid
response networks and resilient ICT networks installed in
the disaster zones or in field stations. The early warning
system and rapid response networks are used to retrieve
the information from the resilient ICT networks and share
that information to quick disaster management cell and
central database management cell.

2.1.3 Central Disaster Management Database Cell

The central database management cell is responsible to
maintain the information about the different disaster zones
located at various areas and also provide the information
about the available networks in field station such as
maintain the geographic information of different regions,
available ICT networks and population information of
respective disaster zones. The cell shares the required
information among the different components of
architecture whenever the information is needed.

2.1.4 Resilient ICT Networks

Resilient ICT network most important component of the
sensors based network. The components consist of various
wireless network to maintain the network resiliency. The
component is located at field stations of disaster zones and
activated the available wireless network whenever any
disaster is occurring. Moreover, the ICT network is used to
collect the pre disaster information from the field stations.
Furthermore, the resilient ICT networks includes, drone
based network, GIS/GSM and Sensor based networks [16].
The all wireless networks are used interchangeably when
one single wireless network is failed to retrieve the
information from the earthquake affected area then another
available wireless network is activated automatically.

3. Information Flow Mechnism of Sensor
Based Detection Technique

The proposed ICT network is used to retrieve the pre
disaster information from the field station located in
disaster zones and share that information among the
different nodes of networks. The figure 2 depicts the
information flow mechanism of proposed sensor based
detection system where the system components located at
field and central network stations. Some networks are
deployed at district level which is the composition of field
network stations where wireless networks acquired the
information from the disaster zones. Once the information
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in acquired it will be share to provincial networks and
central network station simultaneously. Moreover, the
information will be communicated to quick disaster
management response center and rapid response networks
to activate the assistance activities.
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Fig. 2 Information Flow Mechanism of Network Architecture
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4. Hardware Module of Respriation Module

The respiration X2M200 hardware module has been used
in the proposed architecture to detect the movements,
presences, and distance and respiration frequency of the
survivals. Moreover, the module has capability to capture
the live breathing pattern of victim’s on-surface and under-
surface in disaster zone. The X2M200 hardware module is
also used to monitor the alive things. The figure 3 shown
the physical module of the respiration X2M200 module.

X

Fig. 3 Respiration Detection Hardware Module

4.1 Respiration Detection Flow Mechanism

The figure 4 shows the respiration detection mechanism of
the hardware module. Once the module detects any
movement or breathe the module takes it as input and send
it to frame storage buffer. Further, the buffer sends the
movement and breathe to 2-D processing block where the
input is sends to another three classifiers (movement
detector, breathing pattern estimator and respiration
detector). Which are used to distinguish the inputs ether
input is movement or breathe. The breathing pattern
estimator specify the breathing pattern of survivals and
respiration and movement detectors specify the distance,
respiration per minutes and state of breathing with the help
of state combiner. The state combiner is used to measure
the breathing state (low, high) of survivals.
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Fig. 4 Respiration Detection Mechanism

5. Proteus Simulation

The Proteus 8 software is used for simulate the propose
sensors based detection module. The Proteus simulation
tool provides an electrical suit for single or multi-process
simulation. The below figures 5, 6,7,8,9 depicts the various
simulation results of sensor based detection system. Where
the different scenarios show different survivals detection in
adversity environment.

5.1 Simulation Architecture of Sensor Based

Detection Technique

Figure 5 shows the simulation circuit of the sensor based

Detection module. The simulation circuit is consisting of
various hardware components such as LCD, LEDs,
Resistors, external storage modules, GSM module,
X2M200 respiration module ,50VDC level shifter and
Arduino mega 2560 microcontroller.
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Fig. 5 Sensor Base Detection Technique

6. Simulation Results of Proposed System

The proposed system was simulated in Proteus simulation
environment. Where different simulation scenarios show
different results as mentioned below.

6.1 Heartbeat Tracking Frequency (HBT2, HBT3)

The figure 6 depicts the survivals detection through system
simulation. The simulation of the proposed system shows
survivals detection by highlighting the different LEDS.
The system has detected three survivals with the different
breathing patterns such as Heartbeat Tracking 1, 2, 3
(HBT1, 55, HBT2, 30, HBT3, 30) respectively. Different
heartbeat rates indicate different types of genders such as
30-45 heartbeat indicates as child heartbeat frequency, 60-
70 heartbeat indicates as female frequency and 45-60 rate
indicates as male frequency.
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Fig. 6 HBT2 and HBT3 Respiration Detection

6.2 Heartbeat Tracking Frequency (HBT1)

Another simulation shows the detection of heartbeat with
the different frequencies as shown by figure 7. The system
detects the heart beats as 70, 70 and 30 simultaneously.
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Fig 7. HBL1, Respiration Detection

6.3 Heartbeat Tracking Frequency (HBT1, HBT2,
HBT3)

Similarly another simulation scenario shows different heart
beat detection by the simulator such as 0,70,0 respectively.
the zero values denoted null detection of servivals shown
by figure 8.
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Fig. 8 (HBT1,HBT2,HBT3) Respiration Detection

6.4 Heartbeat Tracking Frequency (HBT1, HBT2,
HBT3)

Another simulation scenario represents the different
heartbeat detection results detected by the simulator such
as initially the system detect zero heartbeat means the
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system do not found any survival from the affected area.
Once again the system was tested in another affected area
then the system detects number of survivals with the
frequency of different heartbeat as 70, 70 respectively
shown in figure 9.
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Fig. 9 (HBT1,HBT2,HBT3)Respiration Detection

7. Tabular Results

The table 1, 2, 3 shown the different heartbeat of survivals
detect through sensor based detection technique. The
system performed various attempts to find out the survivals
from the affected areas. The table 1, shows the number of
attempts of system, detect the number of survivals and
identify the different heartbeat rates. The system
performed 9 attempts, detect 15 survivals from affected
zone with different heartbeat rates.

Table-1 Present the Number of Survivals

Table 1: Respiration Detection Rates

Ma. of Mo of survivals

Detected heartbeat rate

detection detected
attempts

H H2 H3
1 1 &1 0 oo
2 3 mn 45 42
3 1 S o2 o0
4 1 43 0
E 2 38 40 0o
& 2 42 o2 54
7 3 13 £4 42
8 1 ] 0o 0o
? 1 &9 0o o0

The figure 10 shows the graphical representation of table-1.
where the bar shows different survival detection
frequencies.
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Fig. 10 Graphical Representation of Table-1

Table-2 Present the Number of Survivals

The table 2 presents the attempts of system to locate the
survivals from the disaster zone. The system performed 9
attempts detect 20 survivals from the disaster with different
heartbeat rates.

Table 2: Respiration Detection Rates

Mo. of detection | No of survivals Detected heartbeat rate
attempts detected

H1 H2 H3
1 2 1] 70 00
2 3 70 67 42
3 1 53 L] (1]
4 3 T0 1] 45
5 2 47 63 00
& 2 43 0o 56
7 3 66 54 49
& 1 58 0 00
2 3 53 64 43

The figure 11 depicts the graphical representation of table
2. Where the graph bar indicates dissimilar survival
detection frequencies.
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Fig. 11 Graphical Representation of Table-2

Table-3 Present the Number of Survivals

Simillarly table 3 shows the total attempts of system,
number of survivals detection with different heartbeat rates
such as system has 9 attempts, detect 20 survivals with
various heartbeat frquency.

Table 3: Respiration Detection Rates

Mo. of detection | Mo of survivals | Detected heartbeat rate
attempts detected

H1 H2 H3
1 3 55 56 M
z 3 53 &7 k]
3 1 55 00 1l
4 1 43 00 1l
5 [ F [ 45 &1 1l
[ 3 43 ] 6
7 3 63 54 49
] 2 [:11] 00 64
F 2 i) 44 1]

The figure 12 demonstrates the graphical view of table 3.
The different bars indicate different detection frequencies
of the survivals.
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Fig. 12 demonstrates the graphical view of table 3

8. Conclusion

The advance nations have high level of preparedness to
deal with the human made disaster as well as natural
disasters but some disaster cannot be entirely stopped.
When the natural or manmade disaster happens in public
places, the rescue communities and different wireless
based sensor networks need to be deployed. In such
circumstances, it is necessary for rescue communities to
provides a quick assistance to affected populations and
identify the victim areas by utilizing the available networks.
The “sensor based survival detection system in earthquake
disaster” is a contribution towards to the welfare of the
affected communities and provide a quick response to
identify the possible locations of disaster victims.
Furthermore, the design system sends an early warning
alerts to respective offices to immediate activation of
rescue operation at adversity zones. Moreover, the rescue
communities immediately operate to save the human life
and frequently needs to function in risky locations. Hence,
the sensor based survival detection system is used to
progressively support and faster identification of disaster
victims.
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