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ABSTRACT

Indoor fires cause a big loss of property and human life in environments which especially increasingly
complex buildings for multiple purposes. Thus, fire prevention systems are built in most of the buildings to
protect people and property. Such systems provide information to prevent the spread of fire and induce people
to evacuate by managing the information detected from the fire sensor through a central server. However, due
to the dependence of the existing systems on the central server, it is not trivial to flexibly respond to the
changing situation every moment. Therefore, to solve this problem, we propose an IoT-based elastic fire safety
navigation system in smart buildings. The proposed system mitigates a problem by the dependence on a central
server of existing systems. For this, a fire safety network monitors fire situations via information exchange
between sensors. Through network-based fire information, evacuation paths could be directly provided to the
evacuees via their smartphones. The experiments are conducted via a proof-of-concept for the proposed scheme.

The results are shown that the proposed scheme is superior to the existing system.
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Fig. 6. Message format for fire safety protocol
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Table 1. List of Parameters

Term Definition
scandntvl Scan interval of a sensor node
advntvl Advertisement interval of a sensor node
T hedute Scheduler for communication which includes scanntvl and advntvl
FEhnergy Energy of battery-powered sensor node
netghbors List of adjacent sensor nodes
advData Data to be advertised by the sensor node
recvData Data advertised from neighbors
new Data Data refined by fire information analysis
W Graph Map with deployment of fire sensor nodes received from the fire server
curLocation | Source node which means current location of a user
distance || Set of distances from curLocation to every sensor node
routes|| Set of routes which find a shortest path from curLocation to each sensor node on w Graph
visited|] Set of boolean values about whether a sensor node is confirmed or not in shortest path search
smallestldz | A sensor node which does not visit and has a shortest value on distance ||
newDist Calculated distance with a path which reaches to destination via a certain sensor node
safeFrit Destination node which means safest exit

recvData+= HloJE] 14 758 3 A=l 44
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Algorithm 1 Fire Safety Sensor Node

1: scannivl = SCAN INTERVAL
2: advintvl = ADVERTISEMENT INTERVAL

3: Tschedule = commScheduler ('ADV', advintvl)
4: Tschedule = commScheduler ('SCAN',scanlnivi)
5: while Energy '=0 do
6: if T'schedule ='ADV' then
7: advData = DataSensing() + DataStorage.gef ()
8: advertising(advintvl,advData)
9: end if
10: if Tschedule ='SCAN' then
11: recvData = scanning(scaninivl neighbors)
12: DataStorage(recvData)
13: newData = DataAnalysis.execute ()
14: if newData.urgent = TRUE then
15: DataStorage(newData)
16: end if
17: end if
18: end while

a8 7. 3R] <k Al dlele] Ay daelE
Fig. 7. Algorithm for fire safety sensor node
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ADV S
What is mode?

Get advData
from storage

recvData =
received data

Fire detection?

\ 4
Data Push fireData
advertising to storage
N Mode change
by T, schedule

a2 8. 3 wlele] A sEw
Fig. 8. Flow chart for fire data processing
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Algorithm 2 Fire Safety Navigation Device

L: W gpn = RecvGraph() // From the server
2: curLocation = IndoorPositioning()
3: for Vertex v in W gy, do
4: distance[v ] = INFINITE // Init distance
5: routes[v ] = UNDEFINED // Init routes
6: visited[v] = FALSE // Init visited
7: end for
8: distance[curLocation] =0
9: while all visited '= TRUE do
10: smallestldx = GetSmallestDistldx(distance, visited)

11: visited[smallestldx] = TRUE
12: for Vertex v in w g, do
13: newDist = distance[sinallestIdx ]
+ W Grapn [SallestIdx )[v]
14: if distance[v ] > newDist then
15: distance[v ] = newDist
16: routes[v] = smallestldx
17: end if
18: end for
19: end while

20: sqfeExit = CalculateSafestExit(distance)
21: BestPathDecision(sqfeExit routes)

T2l 9. <k =7 Aol darelE
Fig. 9. Algorithm for safe exit navigation
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Fig. 12. Evacuation path by existence of central server
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