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IIoT ïIntroduction to Industrial Analytics 

IIoT Solves OLD problems in new and innovative ways

Leverages key developing technologies

ÅHigh bandwidth communications and massive cost-effective storage in the cloud

ÅLow-cost pervasive sensor technology

ÅAdvanced analytics (big data) technologies and machine learning

ÅDevice inter-operability standards

Changes the way of how and where work is done

ÅRemote collaboration (owner / vendor / OEM)

ÅEnables Center of Excellence

ÅCaptures and applies knowledge

ÅRoutine monitoring done by machines
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Addressing Core Industry Problems Using the IIoT
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IIoT Connection Architecture
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Inspire Service Platform

ÅUniformance Insight®

ÅAsset Sentinel

ÅPKI Manager

ÅPulse

Big Data Analytics

ÅCognitive Learning

ÅTableau, R, etc
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Å3rd Party Models
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The Digital Twin

ÅUnifies existing data silos into a virtual 

entity

ÅFederates data across different 

applications to drive end-to-end integration

ÅLeverages process simulation technology 

beyond current scope of process design

ÅUtilizes Cloud to overcome maintainability 

issues and enables 3rd party expertise
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CAPTURING THE COMPLEXITY OF AN ENTIRE PROCESS INTO A SCALABLE DATA MODEL
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Big Data Analytics Myths

ÅStoring big data in the cloud is cheap or free

ÅBig Data / Analytics replaces the need for process knowledge / engineering experience

ÅData Analytics is a replacement for fundamental models

ÅYou donôt need GOOD data as long as you have a LOT of data

ÅYou donôt need to change your work processes to get full value from big data

ÅAll analytics software is about the same ïit is all shareware downloaded from the internet
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Runtime Analytics Platform
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Organize and visualize 

data in asset context

Apply powerful analytics

to detect and predict issues

Connect process intelligence

to business KPIs

Capture real-time process 

and event data

Collaboration
Across Functions
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ñWhatôs the best action?ò

ñWhat if we try this?ò

ñWhat will happen next?ò

ñWhat is the pattern?ò

ñWhere should we look?ò

ñWhy did it happen?ò

ñHow many, when, where?ò

ñWhat happened?ò

What do Industrial Analytics Offer ?

Optimisation:

Random Testing:

Predictive Modeling:

Statistical Modeling:

First Principles Modeling

Discovery/Alerts:

Query/Drill Down:

Ad Hoc Rpt/Scorecards:

Standard Reports:

Prescriptive 
Analytics 

Diagnostic
Analytics 

Descriptive 
Analytics 

Predictive  
Analytics 

Uses known physics & chemistry
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Process Analytics Overview
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Run-time Analytics

Unit / Site

Process Data

Real-time & Historical

(Small Data)

Normal & Abnormal

ÅFirst Principles

ÅStatistical

ÅState estimation

Model

Event Detection

Deviation Detection

ÅHeuristic

ÅTrained

Off-Line Analytics

Unit / Site / Multi-Site

Visual Data Analytics

ÅPattern search

ÅValue Search

ÅCombinations

ÅCleanse / Filter

Process 

Engineer

Data 

Scientist

Time Required / Skillsets Required

Data Driven Analytics

ÅMultivariate statistical 

(PCA, PLSé)

Å Black-box (Neural Netsé)

Machine Learning Big Data

ÅData vol. & variety 

(unstructured / text)

ÅFeature Selection / 

Extraction

ÅML (Random Forest, 

SVM, Naµve Bayesé)

Additional 

Models / Rules
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Run-time Predictive Analytics Approaches
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Approach Application Technology Complexity Applic-ability

1. Physical Model 

(1st Principles)

Basic perf mon for broad set of assets & 

detection deviation from predicted vs actual
Embedded & External via UniSim Low Many

2. Univariate Prediction
Predicting single variable time to reach a value 

ïe.g. predict heat exchanger fouling

Regression w error correction 

(H_TimeFit)

3. Adaptive Filtering/ 

Thresholding

Anomaly detection for Equipment (temp, press, 

vib)

Data cleansing & compare current to 

historical averages 

4. Multivariate Pattern
Detect behavior of group of sensors according

to learned/historical expectations

Detected patterns (equations) with 

rules detecting abnormal relationships

5. Data Driven - Multivariate

Early Event Detection

Broad set of process and equipment monitoring 

scenarios

Statistical pattern detection and 

recognition including OLS, PLS, PCA, 

Neural Nets, etc. 

6. Machine Learning
Capture insights from Big Data to build better 

algorithms (e.g. Aero APU example)

Big Data using variety of data sources 

including maintenance and reliability 

data

High Few
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Uniformance® Asset Sentinel

Maint. Mgt

Engineering
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