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[Abstract]

In this paper, we propose a prototype design and implementation of a fire detection algorithm using
multiple sensors. The proposed topic detection system determines fire by applying rules based on data from
multiple sensors. The fire takes about 3 to 5 minutes, which is the optimal time for fire detection. This
means that timely identification of potential fires is important for fire management. However, current fire
detection devices are very vulnerable to false alarms because they rely on a single sensor to detect smoke
or heat. Recently, with the development of IoT technology, it is possible to integrate multiple sensors into
a fire detector. In addition, the fire detector has been developed with a smart technology that can
communicate with other objects and perform programmed tasks. The prototype was produced with a

success rate of 90% and a false alarm rate of 10% based on 10 actual experiments.
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I. Introduction
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Fig. 1. Fire occurrence trend by year [6]
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II. Related Works

1. Fire Occurrence and Behavior
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Fig. 2. Sensors for Temperature and Flame

2. Fire Alarm System
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2.2 Temperature Sensor
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2.4 Proposed System
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Fig. 3. Conceptual model of proposed system
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Fig. 4. Temperature changes for the day
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Table 1. Result of temperature measurement
Temperature Outside Inside
Min 18.1 223

Max 268 25.1
Average 21.0 23.7

2. Proposed System Design
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Fig. 7. System flowchart

Table 2. Threshold for sensors

Sensor Threshold
Temperature Normal : 0~30°C
P Abnormal : 35°C and above
High @ 301~1,000ppm
Smoke Low : 0~300ppm
High : 601ppm and above
Gas (LPG) Medium : 400~600ppm
Low : 0~300ppm
. Normal : 0~499cd
Light Bright : 500~900cd

Table 3. Rule for

Fire Decision

Case

Condition

Result

1

Temperature :

Smoke :

abnormal
detected

Fire

Temperature :
Gas (LPG) :

abnormal
High

Fire

Temperature :

Smoke :
Light :

Bright

abnormal
detected

Fire

Temperature :

Smoke :

Gas (LPG) :
Bright

Light :

abnormal
detected
High

Fire

Temperature :

Smoke :

Gas (LPG) :

abnormal
detected
High

Fire

Temperature :

Smoke :

Gas (LPG) :

abnormal
detected
Medium

Fire

Temperature :
Gas (LPG) :
Bright

Light :

abnormal
High

Fire
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IV. Implementation of Fire Detector

1. Software Development Environment
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2. Hardware Implementation
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Fig. 8. Completed prototype for fire detection

V. Implementation of Fire Detector
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Table 4. Multi Sensor Test Results

S“T Por\l;;e (||; :z S/I) T?,,?)p' L(Icg dh)t Case | Test | Result
100 | 225 | 273 | 398 F'?r"e T
326 - 410 | 446 1 | Fire| T
180 - 492 | 507 3 | Fire| T
406 - 487 | 397 1 | Fire| T
142 412 23.0 698 6 Fire F
421 - 495 2 | Fire| T
195 625 35.6 532 4 Fire T

615 413 625 7 Fire T
440 - 410 | 446 1 | Fire| T
367 638 51.2 5 Fire T
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Table 5. Single Sensor Test Results

Condition value Sensors

S(’;“P"x (PLESI) T‘:E‘)p L('ngh)t Smoke | LPG | Temp | Light
100 225 | 27.3 | 398 - - - -
326 - 41.0 | 446 T - - -
180 - 49.2 | 507 - - T T
406 - 450 | 397 T - T -
142 412 | 230 | 698 - - - T
421 - 495 F - T -
195 625 | 35.6 | 532 - T - T

615 | 41.3 | 625 - - T T
440 - 41.0 | 446 T -
367 638 | 51.2 T -

VI. Conclusions
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