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Bayesian network model for intelligent recognition of
typical compartment fire
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Abstract: Based on advanced fire sensors, the Bayesian network model of recognizing fire size and
category intelligently was established, six fire characteristic parameters including upper
temperature, lower temperature, CO concentration, CO, concentration, O, concentration and
light obscuration were considered as the input variables of the model, fire size and category were
considered as the output variables of the model, and the relationship between input and output
variables was deduced. Four kinds of fire sources including mattress fire, cable fire, pool fire and
spill fire were simulated in living room, combat center, engine room and hangar respectively,
2 880 groups of simulated sample data were generated by using CFAST software, the parameters

of the model were trained, and the trained recognition model was validated by using full-scale fire
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experimental data. Validation result indicates that when the data of fire sensors are intact, the
average recognition accuracy rates are 88.0%, 95.0% and 85.7% for small, medium and large
fires respectively, and the average recognition accuracy rates are 90. 2% and 81. 5% for solid and
oil fires respectively. When one sensor can’t work because of serious damage or the hit of anti-
ship weapon, the average recognition accuracy rates are 82.4% and 82.7% for fire's size and
category, only 8. 1% and 2. 8% less than the rates with integrated fire sensors data respectively.
So, the proposed model has good recognition ability and robustness, and can be integrated into
ship damage control supervisory system (DCSS) to assist commanders in timely selecting the
most effective firefighting methods and tactics. 11 tabs, 20 figs, 25 refs.
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size; fire category
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Fig.1 Establishment process of model
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Tab.1 Input and output variables of model
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Tab.4 Numbers of simulated sample data

M= [ESi e = B HLEE

Rk | 1~180 721~900 1441~1620 | 2161~2340
45k | 181~360 | 901~1080 1621~1800 | 2341~2520
Wik | 361~540 | 1081~1260 | 1801~1980 | 2521~2700
Wik | 541~720 | 1261~1440 | 1981~2160 | 2701~2880

4.2 HENR

R FH 2 880 L BEAS X BB S BN S )i o A% 4
PRFEA B ST I3, DA B A 5 I 5 )
4.2.1 KR XA

S e N Lo 26 BRI & 1 775 41/
SRR 729 H SRR RN 376 20 K K KA

W7 Sy A A A Ktk v B A /0N oK T R
F, NIRRT 0.9 MEEIEE N 1699 41, &
FEAC RV 5899005 /h A ME R /N F 0.1 1y 3k iF
1116 4, HREA BBy 38. 759 Hid 65 4H (5
AR B 2. 26 70 BN KR A 0.1~0. 9,

[l 8 Sy 4 A A FicHl v 0 B Ay e ok T3 R
R, KRR TF 0.9 BIETF 718 4, i REA B
1 24. 93 %0 s KMER/NTF 0.1 93T 2 092 4L, oy
FEAC KB 72,6400 Ho 4y 70 41 Chi #E AR BB



%2 M

a5 BB e E K RA ARIRA 69 N et b B AR A 95

1.0‘?
- N
0.8F M s
A Y
0.6 &
B & i&
= FiX i N
x 0.4‘—ﬁl e
i
0.2 L& P E
0 - 1000 2000 3000
B m5

[ IAAIPIS P S

ig. 7 Recognition probabilities of small fire
v -
0.8

0.6

PR A 2

0 4 4 44 98 £
aqjj
SERNGRR R
4]

0.4

L4 4444

0.2

4

g
I

h
0 1000 2000 3000
Bl w5

IS PG AP S

Fig. 8 Recognition probabilities of medium fire
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Tab.5 Recognition rates of different fire sizes
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Tab. 6 Recognition rates of different fire categories
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Tab. 8 Recognition accuracy rates with failure sensor
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Tab.9 Numbers of experimental validated data
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Fig. 16 Verification results of recognition

probabilities of large fire
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Fig. 17 Verification results of fire sizes
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Fig. 18 Verification results of recognition

probabilities of solid fire
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probabilities of fuel oil fire
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Tab. 10  Recognition accuracy rates of verification test
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Tab. 11 Recognition accuracy rates of verification test

with failure sensor
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