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Abstract - Currently, the safety monitoring process in a complex plant environment is proceeded by human.
Sometimes, human error that may occur in a filed causes an severe problem. This paper introduces new method
of safety monitoring system using sound information and fuzzy theory that is one of intelligent theories, in or-
der to recognize the status of plant environment. In this paper, the filling station of high pressure gas will be
used as a test plant. The result system will be widely applied for more complex plant environments.
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Rule 1 [safe

IF (Ss is none) and (Sc is normal pattern) and
(Sr is normal pattern) and (Sv is none),

THEN the plant is safe.

Rule 2 [abnormal

IF (Ss is noise) or (Sc is abnormal pattern) or
(Sr is abnormal pattern) or (Sv is noise),

THEN the plant is abnormal.

Rule 3 [danger

IF (Ss is high level noise) or (Sc is unexpected
pattern) or (Sr is unexpected pattern) or (Sv is
high level),

THEN the plant is dangerous.

The above rules are defined by a field expert.

Fig. 1. Example of fuzzy rule.
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Table 1. Condition for decision of operation status

Status/ Normal Abnormal Warning
Source
Safety V/V silent low tone high tone
fast low fast high
Compressor constant
tone tone
Cryogenic ilent low ton high ton,
VIV siles ow tone gh tone
Regulator constant fast low fast high
tone tone
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Fig. 2. The wave of stable mode (safety valve).

Fig. 5. The wave of unstable status (safety valve).

ATER SA7)| @
= ||BlackmanHarris v | v | ’5? W_’“; '| a | v| SET
T Sterea
76
4B -150
S 50 22,050 Hz
Frequency (Hz): Prominent Frequency: -44{ Prominent Frequency: -55
Dedbels (dB): FFT Size: 128 Slices: 1 O| FFT Size: 128 Slices: 1 O
FFT Bin: BlackmanHarris, Log, Lef| Blackman-Harris, Log, Rig

Fig. 3. Analysis of the wave in stable mode(l).
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Fig. 6. Analysis of the wave in unstable mode(I)
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Fig. 4. Analysis of the wave in stable mode(II).

Fig. 7. Analysis of the wave in unstable mode(II).
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Fig. 8. The wave of warning status (safety valve).
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Fig. 9. Analysis of the wave in warning mode(I).
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Fig. 10. Analysis of the wave in warning mode(Il).

VLE E
B =T @F A e AeE A F
2% 949l 7S o) &8) AR 5S4
skl ARl o) de AA & F A sk S
FHsbr] 9% A dagES e Al Qrshi
SUE Anls Aol AAHoRE HolA| &

KIGAS Vol. 21, No. 2, April, 2017

7} Q4] wjiel FE Abavh dAygit) o
2 89lE A8k =89l o A &
olE] A < e w87 IS vA
o}—tﬂ obA 2 Ak A 7)ol flof A
°13H APILE olojA= BFE S8ttt
71 8 ASAAE o]8ste] Hzel o

P 24 sl U3 A9 A

|

3} 2]

yal

e

1

E

ilﬂ] AO= Eolfﬂ A&7 H

A= -117{] E(Fuzzy Rule)< 7
ais=l "J%WW S
e ATNA =
AR s FHAA
SR EREEE T
f3}t.

\I

[e]

a9 2

ATE FTENSR/TEEHNEANEY
AL el ATHAY (14IFIP-B085984-03)
3 FAHAFHT

=
SWE

o ]
REFERENCES

[1] Byeon, ], Fuzzy Logic Control, Hongreung,
Seoul, (1997)

[2] Tagaki, T. and Sugeno, M., "Fuzzy identifica-
tion of System and Its Application to Modeling
and Control", IEEE Trans. Syst. Man Cybern.
SMC-15, 116-132, (1985)

[3] Lin, C-T. and Lu, Y.-C. "A neural fuzzy system
with fuzzy supervised learning", IEEE Trans.,
744-763, (1996)

[4] JS Kim, S] Kim and HT Jeon, "Intelligent Trace
Algorithm of Mobile Robot Using Fuzzy Logic”,
ITC-CSCC2002, (2002)

[5] SJ Kim, JS Kim and HT Jeon, "The Intelligent
Control for Mobile System(Il); with fuzzy logic”,
SCI2003, Orlando, (2003)

[6] S] Kim, "Artificial Information Processing
Model Based on Brain Using Neural Network
and Fuzzy Cognitive Map”, ISIS2005, (2005)

- 62 -



z‘sc}:

o

dlo
Shs

EREE S iR

A =]; S| o]-;ﬂx%ﬁ X]% }\]/\Eﬂ 7 d

= A=aas b= =

[7] SJ Kim, JY Seo, HC Cho, SH Kim and HT Jeon, [8] KB Park, Handbook of Live Sound, Ajin, (2014)
“Modeling of Visual and Audial Information [9] CW Kim, Handbook of Sound Forge 8.0 for
Processing Mechanism in Brain”, Proc. of KFIS, Sound Designer, Communications Books, (2006)
Vol 12, No. 1, pp. 187-190, (2002)

- 63 - St 7k~ 83 2] A21 A2% 2017 49





