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2w 94 sh(fuzzification), £ARY AE F9 2UF2E o]FAAE HAFETH
(fuzzy inference rules), 2HE AAZA A A8 HAARE FEF BHARLE AFA
AFE 2gjo] B A sH(difuzzification)o] ot B AFo]A SAFAANLHLES At X84
HAolge e 2ot

Crisp Crisp
input output

cm=p| Fuezification |Em=m) In}gleﬁzréce e | Defuzzification {Em==>

Fig.1. Fuzzy logic system

2.1 ¥ A 3H(Fuzzyfication)

HAN2EE EQRIA shte] FAE B(eisp w0z FHE YHAF ke
A AARGIARHLZ ol dAZ ANZRE S48 el S (ange)
age YERe HA NS d9oR AgsrIngE olF AN W=
g AaEe Qe Hxuse AA JFeR Rl F& o) Aelsth A
fA3ke Age WA APl me HAs Aslg WBAAE Aol Aok

S mlo

B AT E FAcdA HAste 23 A7 AEE H AT h(fuzzy singleton) 2. =
Efﬂé}‘}iﬁ}. W2 gd #E AgEE %@,%bﬂ 5—%2} &g JHAEE JV}E}E 5611
A A gto] ojujAo] EPHA dobA I EME FYH) AFHE de T
]

22 H A58 U {Z(Fuzzy Inference and Rules)
A 0 2 “ifithen” 2 9] Ao 3
QoA $ATE AQE A 9. 28
*‘—i.*é’% EARNS Fed WE FL

IF (54 27450 2£8dy), THEN (54 Z#E0] #58 Zoith)
23 &0 2AS5L 7z} Z7 H(antecedent)®} A &3 (consequent)E} 3Fi A A Q1
o)z FHPC AR AEBRAE 7 B 7H°l 7 L-r—‘éﬂ 4 2
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Bolth & AR A8 FERAAE = Anl poe drlEEe FAD,

Bt SAZtsEeR FANNUG B8 2AR AN F 25749 FEFHo)
Shain & ATA 488 749
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IF Temperature is Low AND Smoke Density is Low
THEN Fire Probability is Low -----
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AT 270 %XIE}O% g R 238FE S AE dndth gex & dFeA e

A7 HAY S o AXFok e 279 2EE 120[C] ©)3tE H I membership 34
2 1A 0}9112}. o}7]9 A VLow, Low, Medium, High, VHigh= If---Then 7% o] X35 o
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3ol membership F+E TAHAT WA HAEAN2AE FAFC o)A
membership 4 FHol Twatm Addd WY WEo 47y m= At ge
membership 7} £F Heigc],

Fig.2. Membership functions for temperature Fig.3. Membership functions for smoke density

Fig4. Output fire probability membership functions
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I—-— Temperature Sensor

Optical Smoke Sensor
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Fig.5. Schematic of experimental setup for fire simulation
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Fig.6. Temperature vs. time Fig.7. Smoke density vs. time
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Fig.8. Fire probability vs. time (for non-fire Fig.9. Fire probability vs. time (for fire
simulated situation) simulated situation)
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Fig.10. Fire Probability vs. time (for cigarettc)
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