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How MATHS can play a STRATEGIC role in driving INNOVATION
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Moxoff Strategy D) MOXOFF
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O Technology & Know-how transfer
U Innovative product development

O Solutions & software provider
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i S Y | Problem Solving & Consulting
) TR _ — Model & SW Engineering




Moxoff and Industry 4.0 ) MOX*OFF

Where’s math in the ENERGY INDUSTRY 4.0 ,
@
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SIMULATION ) [Simulaﬁon]
OPTIMIZATION [Additive Manufacturing ]
DATA INTELLIGENCE T
MODELING

Advanced
Manufacturing Solutions
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Disorganization Diversity Lack of

* Huge volumes of * Data sources are all exPertlse
data going to waste over the map

* Difficulty in * No easy way to * Difficult to find
transforming convert unstructured people skilled in data
information into data into a relational science and software
actionable insights database format engineering

Industries risk is to be awash in data from a dizzying array
of sources and businesses are struggling to organize it




Data: big, complex and varied D MOX*OFF
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* The analysis of high dimensional, complex data poses new and
challenging problems to the statistician:

Smoothing

Dimension reduction

Data alignment and registration

Landmarks identification

Classification, Regression, Prediction

Dependence: spatial or temporal

Statistical models and methods for non-euclidean data

Advanced numerical methods for statistical computing
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challenging problems to the statistician:

Smoothing

Dimension reduction

Data alignment and registration

Landmarks identification
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) VMOX*OFF
| am a data artisari... 4
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INTELLIGENCE

>

BUSINESS PROBLEM

DATA

/

Prevention

Control

Root Cause Analysis
Strategy

Know-how

High Performance Computing
loT

Cloud

Horizontal & Vertical Integration

Data reconstruction and smoothing
Data driven analysis

Al & Machine learning

Uncertainty and error reduction
Forecast algorithm



Success Story ) VMOX*OFF

Is it possible to use mathematics to improve predictions of natural
gas demand in different markets?




Predictions of natural gas demand D MOXOFF

Project Goal: optimization of natural gas
logistics, from demand forecasting to the
market optimal management.
i
Innovation aspects
T W T T * New and more effective forecast models
- e i At 42 * Analytical capacities and demand
- . predictions from the current day to the
. next month
- * Best demand predictions for the specific
T m— e periods
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Success Story ) MOX*OFF

Is it possible to improve predictions of hydroelectric power plants
proution?

S




Modeling and forecasting of hydro-power generation D MOXOFF

Project Goal: To improve predictions of
hydroelectric power plants production.

& > Innovation aspects

eSS FR X e Forecasting models

e Weather and geophysical constraints
® Prediction in very short term (72h)
£ S et o e (Capacity planning

8 Guasto

O Martenzone programmata da pano ANNUALE

B Manasenzione programmata dh pano MENSLE
O Occasonale Indfiertie
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Is it possible to identify the sources of signals
from a mix of them?




Blind sources separation problem D MOXOFF

Project Goal:

Development and application of signal
deconvolution methods for chemical
mixture signature recognition, starting from
chromatogram dataset.

Innovation aspects
e C(lassification

Functional & peak based analysis

Constrained & Unconstrained ALS

Blind initialization techniques

Analysis and identification of data

processing techniques

e Data processing workflow
identification to address general
spectral mixture analysis
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Is it possible to use Big Data for
Preventative Diagnosis and Maintenance?



Preventive diagnosis and maintenance D MOX*OFF

Complete Data, Time: 2013-08-03 00:00:28 Trend, Time: 2013-08-03 00:00:28

Project Goals:

E:- D—- e (Cage Maintenance:

O Automatic monitoring of the cage
m = m o |- o & &
- - 6700 D - ::: Con | IO S-
Il = B8 O ® Analysis of Animals Behavior:

SO O Pattern Recognition in animal activity,
o Alerts in case of anomalous activity.

Innovation Aspects:

e Robust and user-friendly software
Advanced statistical analysis
Automatic monitoring of the system
Identification of characteristic trends

[ J
o
o
® Alerts in case of anomalous events




Success Story D MOX*OFF

Is it possible to improve a packaging system by using
the fluid dynamic models of blood?




Formation and filling phases control D VOXOFF

Project Goal: Improving control of the formation
and filling phases of a packet in a packaging
system, preserving the integrity of the package
and the accuracy of the fill.

Product Filling

Longtudinal Seatng

- farwstved package Sorming

Packagng Matenal
Reel

Innovation Aspects:

e Multi-Physical modeling of the liquid
packaging process
e Simulation of the production line

Product flow rate
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Data
Intelligence

Big Data
HPC - HPDA

Industria 2015:

Customer
Interaction

Virtual environment for

loT — Cloud

Predictive Maintenance

T

furnaces optimization
SIEMENS

VAIZIE

Simulation and optimization

Fluid-Structure
Simulation

Whirlpool
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Industry 4.0 declined in the energy industry

D MOX*OFF

SUPPLY-CHAIN PREDICTIVE CONTROL TARGETING INTERNET OF
EFFICIENCY MAINTENANCE AUTOMATION OPTIMIZATION THINGS
Distributed Data-driven asset  Smart grid and Customer inter- Platform supports
energy resources  strategies smart pipes allow  actions governed distributed energy
enabled by including automated by analysis of resources and
big data-driven preventative and controls to customer journeys, marketplaces
alignment of condition-based improve network  segmentation, and ig‘j l;“l, 3
supply and maintenance and  resiliency, safety, personalized Qi
demand predictive outage  and efficiency communication
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automation h mobile access to situational Customized Solutions
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driven decision management tools, T s [ enableenergy
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MATHEMATICS FOR INNOVATION

Spin-off of Politecnico di Milano
Laboratory

www.moxoff.com

info@moxoff.com
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