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F— A3 . http://data-acoustics.com/measurements/bearing-faults/bearing-3/
Bechhoefer, Eric, Brandon Van Hecke, and David He. "Processing for improved spectral analysis."
Annual Conference of the Prognostics and Health Management Society, New Orleans, LA, Oct. 20135.



http://data-acoustics.com/measurements/bearing-faults/bearing-3/
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4\ MathWorks

Demo : EANX—EVOREFAT7/ILIY X LFEF

EXPEETHRD 4995 : (95%EHEXE 406~599 Kifl)

ﬁ
RUL

EA[E] 4

40 —

30—

1S B

#AlE

10

|
0 10 20 30 40 50 60 70

@i (H)




BREERDADDEN?

4\ MathWorks

+ 5% HEHEEXDSH
' TRl DI E - 50% DHEXR THE|ZHfE
e
= ERINEL

R %

. %iEﬁZLE;’a“: A TcERWNWY X ?
o 1%IEHBEZRIBETETH WY X T ?

A

. \: AR DFEREVLVTRE /

~

BEU R

WETERD)STHED

BT R

Hess, Andrew, et al. "Challenges, issues, and lessons learned chasing the “Big P”:
real predictive prognostics part 2." Aerospace Conference, 2006 IEEE. |EEE, 2006.
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Step 1-1: 15EEDISHMELEH
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Step 1-1: 15@EOEBHMEZEH (Fx)

N Vo Vo
EEE L E—J{E/EE (Crest Factor) of T

8. ,EZJLK E3{E/FHE (Shape Factor) e

0. 4 7L X{RE (Impulse Factor) Vi = Vims

10. ¥ — ¥ 1R # (Margin Factor) Varg
11. — 3 (Energy) V. . — Vo
12. A7 FILREDOEYE (Skmean) et | N

13. AR PIVREDFRHERE (SKStd) ﬁ; x|
14. ARY MILREDEE (SKSkewness)

15. AT MILREDLE (SKKurtoris) Vingn = Yy
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Step 1-1: 15FEfE0HME2EE (MATLABO — F—32B)

while hasdata(hsbearing)
data = read(hsbearing);
v = data.vibration{1};
SK = data.SpectralKurtosis{1l}.SK;

% FEFfEEICHITHEERNHE (—8F)
features.Mean = mean(v);
features.Std = std(v);
features.Skewness = skewness(v);
features.Kurtosis = kurtosis(v);

% ANTPIVREICEAT % HE (—&)

features.SKMean = mean(SK);

% STEERET7AILITER
writeTolLastMemberRead(hsbearing, features);
end
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— Trendability : &89 2 @ H0{ER D 5 &
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Coble, Jamie Baalis. "Merging data sources to predict remaining useful life—an
automated method to identify prognostic parameters." PhAD diss., University of
Tennessee, 2010.
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Step 1-2: HRHEDRZTE=1t

function m = monotonicity(x)
% Compute monotonicity given a vector X
. . . B SHE 1A IF A \ n = 1ength(}();
Monotonicity * BERIBEMESG LY 7 (ie
m = abs(sum(dx>@) - sum(dx<@))/(n-1);

end
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Step2: FHIET ILIER

% RS ILETLOER p AFOT —=2TH N
mdl = exponentialDegradationModel; e FHITAREZEZ D F CORE%ZFH
: . KA—VEBPERZONE
h(t)=¢)+é?exp(ﬁr+€—%> \_ Y,
for currentDay = 1l:totalDay
ERET IV EFH
% BBRHERSHOEH e
update(mdl, [currentDay healthIndicator(currentDay)]) - /41

% RULDF A y P
[estRUL, CIRUL, pdfRUL] = predictRUL(mdl, ... N oot N R N

[currentDay healthIndicator(currentDay)], ...
threshold); n —— "
o RS TCOERRT—% - BEZD & IZFH
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[ 2] Predictive Maintenance Toolbox D RE= 1 H14gE

« T — &%Eiﬁ@?Z?AW@J%EER
 |lyapunovExponent : fHZEMICH T EAMEI’EEN TWKEEGWLWERT =
« approximateEntropy : BERIT— 2 D#HFEE E=1td 5B
 correlationDimension : HZEEICFH 1T B KT

FLREBEBORREZELE T — X > F(F, 9E

o BEEEERHKE— XV b (time-frequency moment)
tfsmoment : Conditional spectral moment
tftmoment : Conditional temporal moment
tfmoment : Joint time-frequency moment
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[1] Caesarendra, Wahyu, et al. "An application of nonlinear feature extraction-A case study for low speed slewing bearing condition
monitoring and prognosis." Advanced Intelligent Mechatronics (AIM), 2013 [EEE/ASME International Conference on. [EEE, 2013.

[2] Loughlin, P., F. Cakrak, and L. Cohen. "Conditional moments analysis of transients with application to helicopter fault data."
Mechanical Systems and Signal Processing 14.4 (2000): 511-522. 08



https://jp.mathworks.com/help/predmaint/ref/lyapunovexponent.html
https://jp.mathworks.com/help/predmaint/ref/approximateentropy.html
https://jp.mathworks.com/help/predmaint/ref/correlationdimension.html
https://jp.mathworks.com/help/predmaint/ref/tfsmoment.html
https://jp.mathworks.com/help/predmaint/ref/tftmoment.html
https://jp.mathworks.com/help/predmaint/ref/tfmoment.html
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