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Motivation

Enormous Problem Space

0&S costs account for ~ 75%of DoD platform lifecycle costs

The OIB sustains approximately

e 339,290 vehicles,

e 280 combatant ships and
submarines, and over

e 15,340 aircraft and supporting
critical safety items.

Roughly $92 billion of DoD’s total
FY2019 $687.8 billion expenditure
was applied to maintenance
activities and services.”

- FY20 Industrial
Capabilities Report to Congress
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Motivation

Reliability < Availability < Maintainability

Goal: Improve RAM metrics

Challenges:
Vehicles exposed to harsh and hostile environments
Field maintenance is difficult or unsafe
Unscheduled maintenance decreases availability

Undiscovered fleet-wide trends can compromise safety

US ARMY CORPS OF ENGINEERS + ENGINEER RESEARCH AND DEVELOPMENT CENTER +« MBE SUMMIT 2021 « UNCLASSIFIED/DISTRIBUTIONA -« 3



Maintenance Philosophies

Where does text processing fit?

Scheduled Maintenance Optimize by including predictions on

* Time-based maintenance needed before next visit

* ACtuaI Cond|t|0n nOt COhSIdered Degradation based RUL Estimate ~ 9.5 days

* Improve reliability and N RUL ~ 9.5 days
avail ability s .| Failure Threshold

e (Can be less costly

20

Condition Indicator Valu:

Prediction

Condition Based Maintenance % 10 % ;o ® o
Life Time Variable (days)
* Rely on sensors and other

indicators to determine best Mining text data can
maintenance time

* Not possible to monitor all Improve maintenance

components across philosophies
* Potentially greater failure risk

based on thresholds/algorithms
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ecord Categorization for improved RAM ERDC

ENGINEER RESEARCH & DEVELOPMENT CENT|

Maintenance Text Processing & III

° — ==
—
s o s
i a it TR S s R et
2t
vt naan
stz
B R R R R T
iatmsaisinaatiianansaantaens setiaeme
s ~ 0,
i pmsnns : T P
sgsnezaze oh utisstraseaanes (v]
B o m a5t anariatad malieneg e naane o
sosmaainasminanaass sasenantaensAIIoR L atstnansas maneT et nsteaen
imameodi tnemen
= st s 2ot s nss
e e o mementmariotion 2 e e nan e At iR
B e T e nsmsusashissan
B e e sen
2 : piiaMAl e
—
P e ——
064, 018 o, )Jnt)ﬂ!ﬂ\ﬂ!&n“ 1B0.15,0.07,0.65, 0.16,0. 65,0.4.2,0.15,0.55, 009
e b amRma IR mam e Ml e m o
e
e o e st S mal Rty
b 0004710 . | 0 e 17 0T S 00 054 02801 04 0t 038 1 61 a0 bs 0t
P ] B s T
B0 b a0 su0r b 0 L1010t 0ol m 04 140 A =1 0hnaeash 0 taszaozar 0ie osuss ez s
ataE
L L
nmnhnhnunnnanmnsunnnu
O04071,084 0670 MO 12062037078 06
L 013092 041,066017,0460950:5 0 T2
Q62 0500670 1,067,0 800504405 U7
QEATOTIONARAEASH0I2007 05
020,01 16,0.24,0.08, 0. 08,097,007, 0.08,0.16, 0.2
L0118, 08,0 TOLCLEEL L 19,060 74,008, L6
H :
e IEIIRIZERNRE J

100% labeled data
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Maintenance Text Processing

Record Categorization for improved RAM

Predicting labels individually revealed
dependencies

Maintenance Cause

Maintenance Type . .

Corrective Preventive

maintenance maintenance

Condition Scheduled

based maintenance maintenance

Component Label

Maintenance
Cause

Learning Using
Privileged Information
(LUPI) model

Maintenance
Type

Component

NLP and ML methods produced 93%
accuracy across all three labels
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Maintenance Text Processing

Sensor Data Correlation for Predictive Maintenance

Logbook data describes
the problem that

occurred in the past

Sensor data ”w i ‘ HH
indicates a problem \ ‘ | | ﬁ \ | l‘
\N

as it occurs in the / ““Uﬂ“‘ i bl ﬁ] I
present

u

J \u ” Ut

JLMLM_J\_J J L

Future

Together, they can
2 inform predictive
maintenance models

for the future
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Maintenance Text Processing

Sensor Data Correlation for Predictive Maintenance

Logbook data describes

IR ]
the problem that indicates a problem J ‘1 S WM ﬂ
occurred in the past asitoccursinthe /i 0L \M/MM

present

Together, they can
2 inform predictive
maintenance models

for the future
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Maintenance Text Processing

Impact Discovery

How can we leverage collected data for new purposes?

* Data have been collected on some platforms for decades
* Understand organizational goals and priorities - RAM
* Goal-centered data exploration starting with text

* (Categorization

* Impact
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FOR MORE INFORMATION:

(&) Maria.A.Seale@erdc.dren.mil [ )




