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a modern platform for Data as a Service (DaaS) / Integrated 
Data Environment (IDE)

eQube® platform forms a Connected Network of integrated data, 
applications, and devices that puts the power of analytics in the hands of 

end-users.

any data – at any speed, any application, any format, any device ….
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Digital Backbone – Actionable Insight

Enterprise-wide BI
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eQube®-MI Digital Backbone
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IDE – ‘for Purpose Application
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Predictive Maintenance in a nutshell
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Where can Predictive Maintenance help?

• Helps extend remaining 
useful life

 Aid in planning maintenance 
to optimize downtime cost
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Demo Use Case

• Dataset
• Turbofan engine run

to failover simulation
dataset

• 4 sets of approx. 700
engine runs data
available for training
models

• Each engine
containing 200-300
cycles and data for 21
sensors + 3
operational settings

• Degradation of Fan
and High Pressure
Compressor (HPC)
simulated

 Analysis objectives
– Identify remaining useful life of engine
– Anomalous behavior in sensor

readings
– Degradation status of engine and parts
– Main causes (sensors) for engine

degradation

 Machine Learning and Statistical 
Models used,

– XGBoost
– Deep learning based auto encoders
– Spectral Clustering
– Hidden Markov Models
– Predefined Semantic Rules

Upload engine log in 
Navy demonstrator 

App

Analyse and identify
problems

Automatically raise PR in 
Teamcenter

using eQ’s product suite

Review auto created 
PR Analysis Report

User can approve or reject the PR after reviewing 
the report
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‘For-purpose’ apps leveraging
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(API  Gateway)

Data Federation App

Navy Demo App

Multi PLM + ERP App

Data as a Service 

REST Services or APIs REST Services or APIs

Multiple choices for app UI
Active WorkspaceWeb-UI Embedded in 

any Application
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MBPS – Day on the Life
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https://vpc2-east-aws.1eq.com/eQubeMI/navy

https://vpc1-east-aws.1eq.com/eQubeMI/navy

https://vpc2-east-aws.1eq.com/eQubeMI/navy
https://vpc1-east-aws.1eq.com/eQubeMI/navy
https://vpc2-east-aws.1eq.com/eQubeMI/navy
https://vpc1-east-aws.1eq.com/eQubeMI/navy
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eQube® Navy NOBLE IDE Demonstrator Goals

• Quickly build “for purpose” apps, unlocking the data and make various operations efficient 
• eQube Data Virtualization layer enables integrated view of data by federating data across multiple systems with 

Predictive Analytics
• Expose and utilize APIs – leverage NOBLE, CANES, M&SWP, ALE and ACS investments
• Create single view of data that can be governed and managed. 
• Will perform and scale to support current and future applications that Navy will use. 
• Will support all D-DIL modes 
• Work across diverse application deployment landscapes – On premise, cloud, Hybrid, etc. 
• Service orchestration capability as well as ability to orchestrate workflows in COTS applications such as 

PLM, MRO and ERP. 
• Security using PKI, CAC cards etc. 
• Simplified administration and deployment Containerization, Elastically Scaled
• Perform machine learning and leverage automated analytics 

23



Global Product Data Interoperability Summit | 2019

.
GPDIS_2019.ppt | 24www.1eq.com 24

Digital Backbone – Actionable Insight

© Copyright 2018 eQ Technologic, Inc. All rights reserved.   eQube® as well as the graphic representation of the logo of eQube with a drawing of a cube                     are Registered Trademarks of eQ Technologic, Inc., registered in the United States Patent and Trademark Office.  
All other logos, trademarks or service marks used herein are the property of their respective owners. Nothing contained herein is intended to claim ownership of, title to, interest in or sponsorship of the owners of product(s) identified by logos, trademarks or service marks, 
whether or not registered, which are not specifically stated to be owned by eQ Technologic, Inc.
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Analysis techniques used

 Engine Reliability/Survival score
– Model predicts survival probability for entire 

engine lifespan
– Takes into account the sensor readings at 

latest cycle while predicting scores
– Calculated using cox-proportional hazard 

model on historical engine failure data

 Remaining useful life
– Prediction model (XGBoost - regression) built 

to learn the remaining useful life based on 
sensor readings on train data

– Deployed model used to predict remaining 
useful life for uploaded log data
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Analysis techniques used cont..

• Overall Engine degradation
• Estimated engine health across its elapsed life
• 4 unique health states were identified
• Degradation States will overlap on some cycles 

because during transition the engine will usually 
show properties of both cycles

• All sensors considered for analysis
– Spectral embedding was used to reduce 

dimensionality of the data
– Spectral clustering was used to cluster data into 

unique states
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Analysis techniques used cont..

• Part Degradation from Sensor states
• Hidden markov models used to segment 

individual sensor data
• Individual Part degradation were estimated 

from individual sensor states and defined 
heuristics

• Thus a score was assigned to each part and 
the highest degraded part is found out

Presenter
Presentation Notes
Hidden Markov Model (HMM) is a statistical Markov model in which the system being modeled is assumed to be a Markov process with unobserved (i.e. hidden) states. The hidden Markov model can be represented as the simplest dynamic Bayesian network.
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Analysis techniques used cont..

• Sensor Anomalies
• Anomalies identified using deep 

learning based auto encoder 
models

– Normal state of each sensor 
identified using hmm models

– Auto encoder model trained to 
learn the normal state of the 
data

• The deployed model used on 
uploaded logs to identify the 
anomalies

– The model also output the 
expected value of the sensor 
which is plotted alongside the 
actual value
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