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We took note of a set of figures surrounded by isother-
mal lines of proper temperatures, and defined tree-root
structure with data based on the property of a semi-
ordered set. In this paper, as the application for an

equipment diagnosis on the thermal process we numerize
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the structure and introduce the measures required for
the diagnosis. For example, structure change, type
change, node change, etc.. Adjusting this measure to the
CA-method, we verify the rerationality of a hierarchical
diagnosis.
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Kiminobu Nishimura, Mitsuo Ohta *: A probability
evaluation method for the output fluctuation of noise
insulation system in connection with the instrument
character and input frequency spectrum, inter-noise
83 proceedings Vol. ll, pp. 1183—1186 (1983—7).

A sound level meter has a proper internal mechanism
such as a mean squaring operation and a weighting fre-
quency network. While, it is also important to evaluate
the output sound level fluctuation of sound insulation
system in close connection with the deterministic
mechanism of system and input character. In this paper,
it is first theoretically considered how the fundamental
mechanism of mean squaring operation and insulation
system affect the probability distribution form of output
level, when a Gaussian random wave passes through a
noise insulation system. The effect of an. instrument
character, the frequency spectrum of input random noise
and the noise insulation system are explicitly reflected in
each expansion coefficients of output probability dis-
tribution expression. The validity of the above theory
is also confirmed experimentally by applying it to actual
noise insulation case.
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Vol. 40, No. 5, pp. 293—301 (1984—5).

It occurs very often in an actual observation that the
random noise and/or vibration are measured in a digital
level form at discrete time intervals, since the various
statistical evaluations and the extraction of statistical in-
formation become easier by use of digital computer. In
this paper, firstly, the unified explicit expression of the

multivariate joint probability function of discrete level
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type for an arbitrary non-stationary random noise and/
or vibration fluctuation is found in the general form of
statistical orthogonal or non-orthogonal expansion series.
The joint probability function which can be arbitrarily
chosen in advance for convenience of the statistical data
analysis is taken into the first term, and the effects of
the fluctuation pattern and its non-stationary properties
of random phenomena on the joint probability distribu-
tion form is concretely reflected in the second and higher
order expansion coefficients in the above expansion
expression. Next, a trial of the statistical treatment to
predict the noise level distribution over long time inter-
val is considered on the basis of information of the noise
statistics within a short time interval. Finally, the effec-
tiveness of the theoretical results are confirmed ex-
perimentally by applying it to the actually measured data

of non-stationary road traffic noise.
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Mitsuo Ohta *, Shizuma Yamaguchi * * , Kiminobu
Nishimura: An evaluation method for nonstationary
random noise in view of temporal change of statis-
tical moments (General theory and its application to
probabilistic estimation problem or traffic noise), The
Jounal of the Acoustical Society of Japan, Vol. 5, No.
4, pp. 223—231 (1984).

A unified statistical treatment of the probability dis-
tribution function is theoretically proposed in the case
when a general random noise of arbitrary distribution
type of exhibits various type of nonstationary properties
due to the temporal change of statistical moments. For
the purpose of finding the effect of nbnstationarity
caused by the temporal change of moments on the resul-
tant probability distribution form, the explicit expression
of the probability density function is derived in a general
form of statistical expansion series taking the stationary
term into the first term of series expansion. Next, a
new trial of estimating a noise level distribution over a
long time interval on the basis of level distribution with-
in a short time interval is discussed, by using the above
theoretical probability expression. The validity of the
theoretical result is confirmed experimentally by ap-

plying it to the actual level data of the nonstationary
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road traffic noise observed in a large city.
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Mitsuo Ohta*, Kazutatsu Hatakeyama*, Kiminobu
Nishimura: A prediction theory of random level dis-
tribution based on a generalized difference type of
Fokker—Planck equation and its application to en-
vironmental noise and vibration, Il
study, Jounal of Sound and Vibration, Vol. 95, No. 1,
pp. 75—84 (1984).

A procedure for solving the short time prediction

experimental

problem in terms of the transition probability distribu-
tion had been theoretically derived, for discrete time-
sampled data. Explicit algorithms for estimating the
non-stationary moment statistics of arbitrary order also
have been derived, based on a generalized difference
equation of Fokker—Planck type for the conditional prob-
ability distribution function, which is central to the
theory. In this paper, evidence for the validity and
effectiveness of the proposed method is presented, as
obtained not only by means of digital simulation but also
by using road traffic noise data obtained experimentally
in Hiroshima. For several non-stationary random pro-
cess simulated by means of random numbers, the theore-
tical and experimental conditional probability functions
are compared. For non-stationary road traffic noise
data the theoretically predicted and experimentally deter-
mined confidence intervals are compared; in these com-
parisons several types of conditional probability function
and various values of weighting parameter are used in
the algorithm. All of the theoretical results show good

agreement with the experimental results.
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Mitsuo Ohta * |
Nakamura** : A prediction method for the probability

Kiminobu Nishimura, Kazumasa

distribution of random waves based on the non-
stationary property of energy statistics, THEORE-
TI-CAL AND APPLIED MECHANICS, Vol.33, pp.
453—463 (1984).

A prediction method for the probability distribution of
random noise and vibration waves is theoretically prop-

osed in the case when a random wave exhibits non-
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stationary properties due to a temporal change of energy
statistics and its level fluctuations are observed by
sound and vibration level meters. For the purpose of
finding the effect of above nonstationarity on the resul-
tant probability distribution form, an explicit exression
of the probability density function is derived as a gener-
al form of the statistical series expansion expression tak-
ing the well-known log-normal distribution as a station-
ary term into the first term of series expansion. The
effect of nonstatioanrity is reflected into higher-order
terms of the series expansion expression. Next a new
trial of estimating an energy distribution over a long
time interval on the basis of energy distribution within a
short time interval by using the above theoretical prob-
ability expression is discussed. The validity of the
theoretical result is confirmed experimentally by ap-
plying it to actual nonstationary road traffic noise data
observed in Hiroshima.

(kLR KT, % % LR E)

RNz, TRIER, BEHFSE, & LT, AllIRE,
FfE A ER2EARBRMICLSERKRE—DH,
DO FIRFHIENDMR, RHKXFRBAETZHREE7
B >Ry LEHRAIE (1985—7)

HEWFHRETRED—2TH D, B—BRKHEIZLD,
pH, DO [FEEHIH %47\, SHEESOBREFRL OMFRL
ELL 7. ZOE, WG DO, pH O f# A
REL, WEZCIZE pH OZBREF 23S b
DO DEENKENI LWL ER 572, $72pHOD
EmIpHoay P a— L EEYBEREITRL, T
HEEHIETAERE S L, Lid pHoPE:
FTLUHVETERTAIEICENV Y I AL —Ya VETE
WOIGHTEL Z L O E 25 7.

(kLK)

RINIRE*, bl 3A*, HLER, RlBz: T
PF=var - FoyFICbITBKOENE, THLE
WMESETIYHARSE TR KD ) LRERNE
(1985—7)
AFTT—Tar T4 o FOIZT T PRERL
R TKIC & 2 ERER*1T4 v, BOD, COD, #HE B
LN COBEREDICOWTHRET L 72, BK SR,
O— % —[[dis & CEAKT VA Y ES 2 ZL s/ KE

Res. Rep. of Ube Tech. Coll

ERBRTORH RN FORBTLEEE S L O
BRI T BISE A S L ko7 2SR
fra#Z LI EI2LY, ZERMIZBOD, COD, E*H
SO U RFRICBRETE BRELEESG S 5 =
EATRMEE N,

(kLK)

HEER, Rz, BIERE*, bFE 55* H0
EMENBED AT LORRICAT 2R, THARR
BEETHMRSE 7R R LFERIE (1985
-7)

FHHPNC S B85 [/ & 0P 1dh 2 B3 M8
RMOE TN L LCHRY L, BERER L O# P
DLEH S hoBbs 27 LA 0RRBICET 2B AT
%o o, (DEPIREIC L 2 K0AHE, CONTHKIERS &
PRIKEIZE AEREREORZED 3 >0 %A L
TEBRLZ. ZOMREWEL IS BB Y 2
W75 0 b OBRBICHRITH DL Z b s,
LA L, NLHKIERSKEIZ DV COEBIEIZ S
DEZAHEITHTH B,

(x3KE)

HLEER, RBIRE", hflH A"  £EVEOKRER
RIEDEHERILICBETIHR (1) —%{L¥REDET
JIHMEER NI B (2D 1), EER®, Vol 13,
No. 4, pp. 274—279 (1984).

EWFRHEKLEIZ BT 2 W ORBIEE L U8FED
WAL - BE B A4 OMBEE A AT B EE IR
IZOWTKRET L, ZORAWMAEMERDT S FEWLE
FOEDEFMMEEIT 572, BISERS Y, (AHRER
BIUOT v EDTREERIIEYFIBILE TG IZB W
T, BFHGARL LTHPERICHY, $-QBHFHRE
BLO (F) WMEEREEFIHRE L TESHKRIC
HhHI bbbl HERMOMILE L UCEEOMIL -
Bis2 (2B 3 5 BAEW AT O S AR, Miflasls L O
MEMNEKIZDWT, FRFhoL{bZERIE®EF ML
7z,

Ok (LK T 24ER)

HLEER, AIIRE*, DB 55"  EVWEORER
REOBEFREICET IR (1) —4£tEREDET
AL EEVHFRIE Y R (F0 2), MBEHEH, Vol 13,
No.6, pp. 413—417 (1984).

.. No. 32 March, 1986



FHER S 5 B P ARV R TR S (10 8%) 95

WEHEHRETH LAY B L 0EEL GUHPKkoL
HIZBILC, Ao AEMLFEIPUL O E T AL ZIGH L
BUEHERN O &5 O EER % > KRS FE TV
D EEG, (DB REESY—RTH ), WPEHE
BEDORE I EALFEBOETH B LT 5. (LS S HE
I, Y57 AWHE B L ORI LT L S
nrzmRzELCERERI2 T LTI RET 5. (355
R OIT ) KIEE, YRR E £ FRIICEEIZAR,
o BIZHIRA EMIEE & LT, AR S T
xAREEET L. Co#HERE T, MCHERND &K
4% (BOD, Kj—N, NO;=N, DO k1" MLSS) &
PHEM ORI L CHERI B R T o 28 2 A, [ ERR
e T VW—EAR SN TOBHEMET VI, AW
FRHEARMLEE L 331 B akET - BB RAOREIZEHATE
5.

Ok [T A=A

F EERE AR E E AR & KRERR (1)
—ISHED S REBHMORMH ESRORERE, KRR,
Vol. 24, No. 1, pp. 11—19 (1984).

B, R AR O B R oW LBl g &
FELTHFLNVOEBED SR AN, EBEO
KABIZIG T 254 E 2 2 ZM ORI O>Vw
T, PEDL ) B, OBE L.

(LEMAHEL % B 72 K LB A

(20K ALEELZ BV & 0 B ARFR I 70 [ AR RE

(3IEMAMFHZEER S B — i) 2 THE

(4B LM B O B & 2 Dk

(5)KALER B AT RHZ B 2 412 0 FRE

o EEE, BEAKR—, XFR4E, HHU#: $7
B3Iy 7ERVERKILE (1) —BIERAEMORRE
(CB8d 3 FRAVIRET, KQEH®, Vol 26, No.4, pp.
229—232 (1985),

ZILEET I v 7 A—EWIREFEM LT B BRI
SWTFHRET 2T - 72, ZILEET I v 7 21E, ¥
+EFERFE L, hICHEN, KBETVIZTABX
URALEEH 2 M2 TRELZZBDOTHE. Z0kT
Iy 7 2D bFHB L CWENEE £ RN RBEE
MOBREAERE—OHHRMLD A 4 L ZHBEOB L £
1/4Th Yy, BEEMIEL IZZEAEETH L. EEIR
FBIXOBREELVEZLC, SBEKILTOLZ~DE
LT & 5.

FHL L % H P A 7E

(kT4 N4y —FTaFEREH)

=5 &, HLFER, neEe", £ fEr D HE
DEAR/T > EZILAA L DB—KRBEICE T 288
TH—-EDEBERIL 2 X MY — L L BTEEHDA
E, BFHESANIE - FENEZHBERAXSEEE,
2B06 (1985).

ULAE A A VEIREEBORAESEREIITDI TV 5,
IR, Y R ERETEER D B 13 R O R & I
eFEFELTWwA, BEVEEOBBE, wWIFhogaic
BLTH, BB EHREE ORHBIZB T 2WERE) &
RMEMN L OBRPEELRNF & % 5. KUFFEd-—K
FUANZ &t U CHEM S T EM (EDE) £ v 5 4 R )L
oA M) —E@HL, A4 BEBUCOENME,
BB L O R L2 oW TRET L 72,

(kLR EETFER)

HLEEE: ANEAT7EL 1 REBRHEEOMEEN

HMHEEDICH, BRSEEBLUFHHEB RS
(1984) .

F L — MEE BRI IR ED 5 iR
HELTECHWONRTWD ZANEKT Y LA v RERR
HIZOoWT, DEOL) LBA»SHEEL .

(FE DA B & UMbk

CERRE L BB A 4 ¥ L OMICEE B L O F D&

DIHALF B

BEBBLUBRAA v OF L — MEEB & ORIELE

EEANDIEH

55324 BBFN614F 3 A





