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A Study on the Fire Detection Algorithm for Early Fire Detection of Electrical Fire

Bock-Young Lee", Sang-Tae Park’, Sung-Ho Hong", Dong—Hyun Baek™
Fire Insurers Laboratories of Ko rea’, Kyungwon University”

Abstract - In this study we suggest fire detection algorithm using
fuzzy inference with input variables of temperature and smoke
density to detect electrical fire of early stage. The algorithm consists
of membership function of temperature and smoke density and fire
probability. The antecedent part of the algorithm consists of
temperature and smoke density, and the consequent part consists of
fire possibility. The inference rules of the algorithm is estimated to
input temperature and smoke density obtained by real fire. With the
help of algorithms wusing fuzzy inference we may be diagnose
electrical fire precisely.
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Fig.1. Fuzzy inference system
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Fig. 2. Temperature to decide fuzzy inference rules
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Fig. 3. Smoke density to decide fuzzy inference rules
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VLow| VLow | VLow | Low | Med | Med
frg
‘% Low | VLow | Low | Low | Med | High
2
fj Med | Low | Low | Med | High | High
=]
=
¢ High | Low | Med | High | High | VHigh
VHigh| Med | Med | High | VHigh|VHigh
VLow Low Med High VHigh
Temperature
Table 1. The example of Inference rules I
VVLow | VVLow | VVLow|VLow|Low | Low | Med Med
VLow |VVLow| VLow |VLow|Low| Low | Med High
.
E Low | VLow | VLow | Low |[Med| Med | High High
[}
= Med | Low | Low | Med |Med| Med | High | Vhigh
L]
g High | Low | Low | Med |Med| High | VHigh | Vhigh
)
VHigh | Med Med | High |High | VHigh| VHigh | VVhigh
VVHigh| Med | Med | High |High|VHigh| VVHigh | VVHigh
VVLow VLow Low Med High VHigh VVHigh
Temperature

Table 2. The example of Inference rules I II
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<Case B>

<Case C>

<Case D>

<Case E>
Fig. 4. Member functions for fire detection algorithm
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Fig. 5. Fire probability vs. time
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