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Beverage Vending Machines
(BRFHIR RS TR 9 2 M FHT HoR 9 2 FR R O JE /0 IR & Bk
FUGEIZB 9 2 0D

WXEEERS A B R

Hi

A
E= G Y

C: |

71y TREABRTEHE, TEEEKE T 4 ARV —
2 EDOEBMREELE T, Yoy 7, K, Rk
K, I—kb—T, TIIT—ILEEDERIRE~ 12
BEREER A & LA 2R U CGEIENGREL & TRt
MEEIN S, RS PEE L, Jh ol
U CTHEA S 2 B RHC & - THIEAMK T L 72
DEALLIEDT B EDBOIHEITRER S, »
ST AREIOREEABLT LRI L, IHICA
e EORBEAE RN EnEREN B, K
WFIE TR, EHBREE O fik U OB Z O B EEER ih
PRETHEH S 2 Ao T, & ITEoE
DRBEANDHENRKE OEHSUREE R = F L v
(LLDPE) (& TOfKEHRIEETHA) &2V a—
I L (FCE - KRB THER ICEHL, Th
S DA M EHT HI2K T 2 FR 5K D 764 I A 2% fit i
U CUGEFEEMNL L, FEBRO RS ES B o Bl
Bz 74— FRNw 7952 EAHMELT, B
EWPEE NI B A BAOR, BUE L, R EREE
DS DN THIFE & JEH L 72,

1. BB OEREKOKEFFMA EDOREIL

MREZFITTBICHD, IR BAEE
ERANTIN S FikERD D 2 EDRRRTH - 72,
Z 2T, WROFREEFRINEORHMEEZRE L T
P AR TR L, = ORI & PR MGE L 72
FER, ZHROMEIO R E T 5 72 ORI
EENET 5 hiks, REROFERYE %FET
% 12 ORI A WE 3 5 Hik AL Ui,

2. BEBBEAEICHMES NIcRBER LRI B D

RECRIFTEE

1990 46, 77 v 7XAFHREKICE T, K
FkoBE A HNE U THERRAESREEA LI E
A, BEHTHERENTA T 2 A EHAWFEE O Hh
WTHRE Lic, T OXHR & U TERM DRk D
ZH, B D BERICED, MEAT 572 &0k
ML ohtc, U LYK, REKOEDF
HFERZTRWNTBICES B I &b, KR
PEES ORI ALE U CTEHIT & T 2 D IEE B FF
TR TH » 72, £ 2 TARPIZETIZ, KM
Bloim#lE LTHwenb, eV =72/ —
JVRPTERALA DS, HELR D FRAFHIN T H % n]hetk
DEWEZZ, WHERENGFT 40T, v
F—F7 2 ) —=IIED XS ITKIET B H % WEE
TBEEBRAETY, £ THU B4R %E 4T R E
Lo DR, BV ¥ — K72/ —ILOkEIC
LT, FHEEREOEHIEENDVINMEEYZE,
HEREE SR O HAFE T CRARNBF T RT 5 2 &
Mbinoic, Ulchio T, s  degis
FRERIB LR T MLAWIZE, RAKER SIS
WAER LTI EEP ST LT,

Zz 2T, fREMZ RO LR %
LLDPE #BHZERM U TS HEBOE U 7ol
RZEERL, Z20 S DREIORTEND S &R
WRYE O SRR TTTE Ulc, T ORER, PUERL
FIH B B AR 729, EEREZRMNMLTH
BRI A U0, BUEB LA Mg < dsn L
THRIET S LIk -T, BAEMHRET S L



R L7, £ LT, REKOMS PEE IR
LA OHEIT X > TEIZ D, RRKROFRYED
iz, SCoRGEEBRTHE LIcWEREEh T
B ENbhot, 51T, PUERLHIE L TR
Iy - T TmE L T, BRI A T &
A, ZITHRRICHEINYEI HERIN
TEMS, HEELUICRRRBAEMENSELNC &
WD ST,

3. BHBERILMEE S Y O— v I LNKREDK
BICRIZFTHE

BORFHEZR T3, WS F o — 7, SHEERES S O
B O U v 7, 8y F U BT LR
a2, 9 Lz okElodhcs, ) a—
YO AL, fhoRhT iR U T
Hefk ERRBEARPEICEN T B 729, Bk ol
ICZHENE, LT, YV a—rITJLOHTY,
HRARRILE O TRET 270 TD V) a—
VI LIE, FEHER O FETRIETHEESERD
W EES 2T, EXICEETHS, LhL,
ARRERLE, 4248 BB O i T a3 Rl A B
(BBIRI) #HU B 728, ehhd LIk
UCHRRRAA U BREND - 72,
ZZTAMIETIR, Y a—rTL0EEN:

83

PHRUE O RE LI N TR0, RE
IR LT B EEZ, HEFEEHOZREHR %R
WICH BB LG > ) O — 0 T LEEK LT,
MBS & OBt DR IC I I B A TR L 72,
X5z, MEBEO V) a—Y T LEBLD,
BIUEH DRIT S SITBUKE DT X 5 i AL
Rt Lo, 2 ORSE, BHEORERzh T hic
DT, R E AR A NS B A EGE R
NGV a— v I LEBUET B ka5 C
EMTE, £, TNFhOLEBHNIZONT,
HERDOFKYE =i~ &2 A, ERIFERYE
ELT, T 72/ vBIlEENE I &%
ST Ui, F72, BB ORIBIZ X -
TH U7 BB RRIED, & 512 2RICBUL L, %
BEBNX Y DIVORELEMNEL, S oICER
BRDFIRIZIE 5 Z E BB ST LT,

AWFFED R, BB 1B W THED 2 #E
FHoOABMENC >V T, REKRORAERRKN O f&EE
i (HA) WIS TW5S, 51T, A5
DFEREHITLT, SMEZ RO &R mo
BEZMEICEMERS (CCP) &L, #&H
s ORI D ) I EHERFE B (HACCP 1T X %
BEM) ITHBKL T 5,



84

HERRFEY

K% % nJ

Basic and Practical Research on Security Technology for Plant Machinery

— Intelligent Condition Diagnosis Method Based on Fuzzy Neural

Networks and Ant Colony Optimization Approach —
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In the condition diagnosis of industry plant
machinery, particularly rotating machinery, the
utilization of vibration signals is effective in the
detection of faults and the discrimination of fault
types, because the signals carry dynamic informa-
tion about the machine state. Condition diagnosis
of rotating machinery depends largely on the
feature analysis of vibration signals, so it is impor-
tant that the feature of the signal can be sensitively
extracted at the state change of a machine.
However, in most cases of condition diagnosis for
rotation machinery, the values of symptom pa-
rameter calculated from vibration signals for
condition monitoring and fault diagnosis are am-
biguous. The main reasons can be explained as
follows: (1) When rotation speed and load of
rotation machinery vary while vibration signals is
being measured and a fault is in an early stage, the
signal contains strong noise, stronger noise than the
actual failure signal may lead to misrecognition of
useful information for diagnosis. (2) The statistical
objectivity of the measured signal cannot always
be satisfied because of the measuring techniques
and manner of the inspectors. In order to effec-
tively extract the features of the vibration signals,
solve  the

ambiguous relationship between
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symptom parameters and fault types of rotation
machinery and correctly identify the conditions of
rotation machinery, this thesis proposes intelligent
condition diagnosis based on fuzzy neural networks
(NN) and ant colony optimization (ACO) ap-
proach for rotating machinery.

The thesis defined many non-dimensional symp-
tom parameters (NSPs) in the time domain and in
the frequency domain for reflecting the features of
vibration signals measured in each state, and ten
relative ratio symptom parameters (RRSPs) in the
low frequency domain for diagnosing structure
faults of rotation machinery. The synthetic detec-
tion index (SDI) using statistical theory and princi-
pal component analysis (PCA) method have also
been proposed to evaluate the applicability of the
NSPs and RRSPs in this thesis. Using these meth-
ods the symptom parameters which have high
sensitivity for the condition diagnosis can be se-
lected.

This thesis proposes a new intelligent condition
diagnosis method based on the wavelet transform
(WT) and the ACO. The WT performs the noise
cancellation for feature extraction of the vibration
signal in an optimum frequency area. The problem
of state identification for the condition diagnosis is

converted into a clustering problem of the



symptom parameters calculated by vibration
signals measured in different states and decom-
posed into several levels by WT, which will be
solved by the ACO.

This thesis advances a sequential fuzzy diagnosis
method developed using least squares mapping
(LSM), possibility theory, Dempster&Shafer the-
ory (DST) and fuzzy neural network realized by
the partially-linearized neural network (PLNN).
To raise the diagnosis sensitivity of the symptom
parameters the SSPs are obtained by LSM. A
sequential diagnosis approach is also proposed
through the PLNN to identify sequentially the
fault types of rotation machinery. Diagnostic
knowledge for the PLNN is acquired by possibility
theory and the DST for solving the ambiguous
problem of fault diagnosis.

This thesis proposes a novel intelligent condition
diagnosis method using the pseudo-Wigner-Ville
distribution (PWVD), ACO and possibility theory
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to detect faults and distinguish fault types of
rotation machinery in unsteady operating condi-
tions. An extraction method based on relative
crossing information (RCI) for the condition diag-
nosis of a machine under variable operating condi-
tions is proposed. Using RCI, the feature spectra
can be automatically extracted from the PWVD
with a computer to distinguish each state. The
optimal clustering centers of each state are auto-
matically obtained using ACO. Using these clus-
tering centers, the SSPs can be obtained to increase
the diagnostic sensitivity of the symptom parame-
ters. Finally, a fuzzy diagnosis method that uses
sequential inference and possibility theory is also
proposed, by which the conditions of the machin-
ery can be identified sequentially.

These proposed diagnosis method have been
successfully applied to condition diagnosis in
different kinds of practical rotation machinery, like

a motor, a centrifugal fan, etc.
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Molecular Microbial Ecology and Fermentation Profile in the Rumen

of Buffalo and Cattle.
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In Southeast Asia and other Asian regions, water

buffaloes have been used as draft animals.
Recently, water buffalo instead of the draft ani-
mals has become an important animal for meat
and milk production. In Southeast Asia and other
Asian regions, water buffalo are well adapted to

humid and high temperature climates. Further-
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more, water buffalo can efficiently utilize feeds,
especially low quality feeds, more efficiently than
cattle can. Cattle that show high productivity are
well adapted to much cooler climate. Their pro-
ductivity is generally low in an environment with
humid and high temperature. One of the possible
factors for the difference in the 2 ruminant species

can be a difference in their rumen microbial
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ecosystem. The purpose of this study was to com-
pare the rumen microbial ecology of crossbred
water buffaloes and cattle that were fed the same
diet and housed under the same conditions in
Philippines by wusing molecular-based, culture-
independent methodologies.

Because the method for estimating anaerobic
rumen fungi was not available, regression analysis
of fungal colony count was performed and DNA
copy number of internal transcribed spacer (ITS)
region of fungi was calculated to develop a new
method. Thus, we established a method for esti-
mating the number of fungal colonies on the basis
of the ITS copy number determined by performing
real-time PCR. In the animal experiments, fer-
mentation profiles in the rumen of cattle and
buffaloes were compared. Cattle showed higher
fermentation rate than buffaloes did. Interestingly,
methane production estimated from short chain
fatty acids and methanogen populations by per-
forming real-time PCR was lower in buffaloes than
in cattle. To compare the population density of
fibrolytic microorganisms, 3 major fibrolytic bacte-
ria and anaerobic rumen fungi were analyzed.
Population densities of Fibrobacter succinogenes,
Ruminococcus albus, and Ruminococcus flavefaciens

were higher until 6 h post-feeding in cattle;

however, the population densities of these 2 bacte-
ria were high only until 3 h after feeding in the
buffaloes. The population of anaerobic fungi dis-
tinctly decreased at 3 h in cattle, unlike that
observed in the buffaloes and was similar at 0 h
and 6 h in the 2 species. The diversity profiles
determined by performing denaturing gradient gel
electrophoresis (DGGE) of bacteria and fungi were
similar in the 2 species. Phylogenetic analysis of F.
succinogenes-specific 16 S ribosomal RNA gene from
a clone library showed that the diversity was
significant (P<0.05) between the buffalo and cattle;
however, most of the clones detected in the 2
animal species were affiliated with group 2. Novel
sequence related to group 3 was observed in the
buffaloes, and novel sequence related to group 4
was observed in the cattle. The diversity analysis of
methanogens by clone library method revealed
several new species (less than 979, similarity) in
the cattle and buffaloes. The clone libraries de-
rived from cattle and buffalo were significantly
different (P<0.01).

The result obtained from the present study
indicates the function of ruminal microorganisms
in buffalo. Furthermore, lower methane produc-
tion in buffaloes than that in cattle provides in-

sights into methane emission from ruminants.
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