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Analytics are now pervasive

Descriptive & Apply robust, statistically-motivated methods to

LlEEesiie data produced fro[(n complex systems to
Engineeri top Neural Networks

Busmeg?(ferStand Wh% ﬂérb@gened « Classification

Transactional * Clusters * Clustering

FIEAICHVE predict what wflayd speritisad Regressior

« Hadoop with Spark ...and much more...

suggest decisions or actions.
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Analytics in e-commerce

Use Image Processing

to add image data to the model,

Images

Engineering Data

improving performance
Social profile

IMPROVED
Predictive Offer to

Model Customer

Geolocation

Keystroke logs

Business Data
Transactions
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" Consider the Data in Data Analytics

Video

Audio

Images

Engineering Data
Sensor

Social profile

Geolocation

Keystroke logs

Business Data Transactions

Level of Industry / User Adoption
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Architecture of an analytics system

Data from instruments Data from
and connected systems business
systems

Analytics-
— and Machine
~ Learning = O
- 2
= O
=__ o
= -]
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Architecture of an analytics system

MATLAB & Simulink Integrates in
Embedded Systems and Enterprise
IT Workflows

&\ MathWorks

Predictive Model Predictive Model
deployed in smart and deployed on cloud and
embedded systems business systems
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Building;
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Example — BuildinglQ

Adaptive building energy management

Time of Use
PN Weather Energy Prices %
\\“,_ Managed
Services & NOC
N o SPricel
—_— ignals —

—

- Demand
o Response

Open Access Platform

Running Client Software I ! a
Opftirial - — S ) ” - Price
P Control Secure Optimization Signals

o o Strategy Servers Program

Current
Building
Condition
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Optimizing Energy Costs and Consumption at Building 1Q

MATLAB Toolboxes Just Work —

and work together!

Analytics and
Machine Learning

plus system identification,

control theory & more
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Why MATLAB?

= Robust numerical algorith

= Industry-robust and reliable mathematical
optimization routines

MATLAB EXPO 2016

MATLAB Impeccable Numerics for
Trusted Results
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Example — Scania
Automatic emergency braking using sensor fusion and analytics

Sensor fusion

Two sensors -> One "truth”

- e “‘q’ . .
- T = Sensors have different advantages

* Radar
+ Range (longitudinal)
+ Relative velocity

+ Solid object reflection
- No shapes
- Lateral position

* Camera

+ Object type

+ Object width
- o + Lateral position

\5 7 2Nl -- - Range
— = - Optical illusions

MATLAB EXPO 2016
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50 km/h - sudden brake
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Data storage

-

Re-simulation

MATLAB Integrates Analytics

_ ytics and -
Model-Based Design {;ﬁfg \ N J

Automatic situation
detection Full scale

I improvements
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\

2013-05-22 09:27
2013-05-27 06:06 ow
’ \
Generate stat/ist'(c/s and compare ca\m\jidates

L~ \ Local improvements
- \ with direct feedback
4 \

Analyze of situations
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Implementing Sensor Fusion at Scania

©) i System Modeling
\ v/ SGANIA — < ystem Modeling

and Simulation

MATLAB EXPO 20167

Machine learning
to develop fusion algorithms

for situation detection
PN

ow [ew | cw | cw |mm
we |ws | cw | cw
. W [umi
- \
cwtw‘ A
7’ \
,

F \
Generate statis!iés and compare ca\ngida(es

l

.

.
.

4 /

Predlctlve MOdeI Analyze of situations
deployed on vehicle

Vehicle logs ]
of video and radar data ;@]' e

S 201305220027
20130527 06.05
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e Predictive Maintenance
mond' for polymer-based production machines

W

Sensor Data (~1 minute) ST PaRAMETER

'2015-07-14 00:49:12.0° | 160 160 160 160 1000 7 1000 9 33 32

10-100 SenSOFS/maChine '2015-07-14 00:50:12.0° | 160 160/ 160 160 1000 8 1000 10 33 32

. . '2015-07-1400:51:13.0° | 160 160 160 160 1000 8 1000 10 33 32
Quallty State (~40 mlnutES) '2015-07-140052120° | 160 160 160 160 1000 8 1000 10 33 32
'2015-07-14 00:53:12.0° | 160 160 160 160 1000 8 1000 11 33 32

'2015-07-14 00:54:12.0° | 160 160 160 160 1000 8 1000 12 33 32

2015-07-14 00:55:120° | 160 160 160 160 1000 8 1000 10 33 32

MMM e e e

Classification using Statistics, Machine
Learning, and Neural Networks

Nearest Neighbor Classification Support Vector Machines (SVMs)

p(F=T7)>p(F=)?

MATLAB EXPO 2016
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Deployment —a MATLAB App
used by machine operators

File  ‘Wiew  Titner

15-Jan-2016 16:34:36
ExtA_Massetemperatur | 29767 14.85%

ww Ubersicht

CMP

- M181 Nahi%
400500055151
State NOT OK
- M184 Value Label Limits
— 224 8000 Exta_Massetemperstur auta 2971 &
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J 1153 125 5522 Exdr_B_Massedruck_vor_Siebh  auto 4751 =
mExir_C_Massedruck_vur_sieb auto 475
M154 142 7485 Extr_D_Massedruck_vor_Sieb  auto 451
o ExtC_Massetemperatur | 29769 mExtrfEfMassedruckjorfSiab auto 41"
M153 measchwind\gkeﬂ auto 61
— M156 MLuﬂrakel_Winkel auto 297 St a t e O K

_Compound_GebindeNr
ﬁ M157 _ Compouncd_Fa,
M158 _ Compouncd_Fa,

4

- M159 ExtD_Massete
KFL
- M271

M272 I
©

— M273

Predictor

o M274

M275
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The need for data scientists

Domain
expertise

Coding and
integration skills

Statistical and
mathematical
knowledge

MATLAB EXPO 2016
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@ Essential Guide loT analytl&s guide: Understanding Internet of Things data

rehensive collection of articles, videos and more, hand-picked by our editol

Shortage of data scientists, big data pros vexes
loT efforts

CRUNCH NETWORK

How To Stem The Global Shortage Of Data Scientists

Posted Dec 31, 2015 by Amy Gershkoff (@amygershkoff)

Big data talent shortage: How to bridge the gap?

By Abhishek Rar

What they say
* Expand university programs
* Train existing analysts

MATLAB EXPO 2016
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coursera

i= Catalog Q

Institutions Login m

Core Concepts in Data
Analysis

Learn both theory and application for basic methods that have been
invented either for developing new concepts - principal components or
clusters, or for finding interesting correlations - regression and
classification. This is preceded by a thorough analysis of 1D and 2D
data.

coursera

Stanford

University

€© Courseinfo

coursera

i= Catalog Q

Institutions  Login Sign Up

j INICORATION CENTER

Big Data Science with the
BD2K-LINCS Data
Coordination and
Integration Center

Learn various methods of analysis including: unsupervised clustering,
gene-set enrichment analyses, Bayesian integration, network
visualization, and supervised machine learning applications to LINCS
data and other relevant Big Data from high content molecular and
phenotype profiling of human cells.

MATLAB EXPO 2016

i= Catalog
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FORNIA NSTITUTE O F TECHNOLOGY

CAL

LEARNING FrROM DATA

Machine Learning course - recorded at a live braadcast from Caltech

| ——

HIGHLIGHTS

[Home]

The lectures
Areal Caltech course, not a watered-down version

Featured on ﬂ

Homework
Textbook

Machine Learning

Stanford University

Institutions Login

coursera 1= Catalog Q

w

UNIVERSITY of WASHINGTON

Computational Methods for
Data Analysis

<div=Exploratory and objective data analysis methods applied to the M
physical, engineering, and biological sciences.</div> <div></div>

=SS h - et S B8 B )= M i
P ———

et “+ = PR
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TSMC Student Contest

use process control data
to improve semiconductor yields

= 21 teams competed
= Wafer Big Data in Hadoop

= MATLAB used by winning
team and 2" place team

Y B s
1, 1y ‘Q

NATIONAL TSING HUA UNIVERSITY

LAE-CRERENERA

NTHU-TSMC Center for Manufacturing Excellence

MATLAB EXPO 2016

1"—’*13_“51_11.“' High Speed (Idsat)
impravement C}T]E time

APC
Advanced Process Control, st i 3 &3¢ 4

Thin Film CMP PHOTO ETCH

AEE LERES EFAHUE shp s
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2 loT open data platform
l:l ThlngSpeak for students and makers

Built-in MATLAB analysis

) .y

Q Apps - ThingSpeak

% C A £ httpsy//thingspeak.com/apps/matlab_analyses/templates ve| @

O 6 =
L] ThingSpeak |

Ao | MATLA isrmtfhnk Suppoft via Raspberry Pi

o
II e

Q Intemet Of Things - Thin: X / A Counting Cars and Ana
C A [ makerzone.mathworks.com/blog/counting-cars-and-analyzing-traffic-racs = O O =
T =
‘ 1O Vew Ougiey Osgram Seuistom Assiyss Code ook Melp
PEEN ‘Ao #0-E — = @ -

& Sy et _manan b

Live Car Counting with Rasnberry Pi Hardware

MATLAB EXPO 2016
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MATLAB lets you be your own data scientist

MATLAB is Designed and
Documented to be Easy for
Engineers and Scientists to Use
Domain
expertise

Statistical and
mathematical
knowledge

Coding and
integration skills

MATLAB EXPO 2016
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Limited
users, scope,
& technology

In MATLAB

MATLAB EXPO

* Engineering
 Business
« Transactional

« Native support for
engineering data

« Database interfaces

» Streaming

2016

§ Dok

e \ , o o salgonthmiTe-,
Compute Machine
Power Learning F
graphs csing ===

Desktop * Neural Networks
Multicore, GPU « Classification
Clusters * Clustering
Cloud computing * Regression
Hadoop with Spark * ...and much more...

NEW for MATLAB

Audio System Toolbox R2016a
Vision HDL Toolbox R2015a

4\ MathWorks

Pervasive
users, scope,
& technology
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Limited
users, scope,
& technology

In MATLAB

Compute
Power

Engineering « Desktop
Business Multicore, GPU
Transactional * Clusters

* Cloud computing
* Hadoop with Spark

Native support for

engineering data

Database interfaces

Streaming

Datastore

text, image, video,

Excel files

Timetable, string, and

tall arrays 2016b

MATLAB EXPO 2016

S E.m‘?i%ﬁ_rA
Machine
Learning

gr. aim@h:ﬂﬁ AT

* Neural Networks
« Classification

* Clustering

» Regression

4\ MathWorks

Pervasive
users, scope,
& technology
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Power
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Desktop MATLAB is fast:

Multicore, GPU heavily optimized libraries
Clusters JIT compiled

Cloud computing takes advantage of the
Hadoop with Spar, compute power you have

Multicore & GPU
MATLAB Distributed
Computing Server
and EC2 Support
Hadoop with Spark
support R2016b
MATLAB Production
Server
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Limited
users, scope,
& technology

In MATLAB

Engineering
Business
Transactional

Native support for
engineering data
Database interfaces
Streaming
Datastore

text, image, video,
Excel files

Timetable, string, and

tall arrays 2016b
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Compute
Power

Desktop

Multicore, GPU
Clusters

Cloud computing
Hadoop with Spark

Multicore & GPU
MATLAB Distributed
Computing Server
and EC2 Support
Hadoop with Spark
support R2016b
MATLAB Production
Server
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Machine Pervasive
. users, scope,
I—earnmg & technology

graphs clastéring ===

Neural Networks
Classification
Clustering
Regression

Statistics and Machine

Learning Toolbox

Classification Learner App R2015a
Neural Network Toolbox

CNNs for Deep learning R2016a
Machine learning

with code generation

33
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Classification Learner App

In Statistics and Machine Learning Toolbox

4\ Classification Learner

[ CLASSIFICATION LEARNER

ED] — L O Advanced Scatter Plot
' = : : . - Rl [T confusion Matrix
Import Feature Complex  Medium Tree Simple Tree Linear SVM Train = Export Model
Data Selection Tree ROC Curve v
FILE FEATURES . | CLASSIFIER TRAINING | PLOTS EXPORT
Data Browser ®
| ¥ History

(s

¥ Current model

Type: =
Preset:
Data Transformation: None

MATLAB s

Em

1
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Deep Learnlng with Neural Network Toolbox - New in R2016a

I 4] Obi nal Meural Metworks

camera = webcam;
img = snapshot (camer

Technical Computmg and
Data Analytics

MATLAB_EXPO 2016

net = alexnet;
label = classify(net, img)

MATLAB EXPO 2016
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Example — cellscepe

First consumer otoscope in a mobile device using
machine learning and computer vision

cellscepe

MATLAB EXPO 2016
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The Rise of Engineering-Driven Analytics

o S Compute MaChlne Pervasive
Big Data P . users, scope,
& technology %1 i’“’o,,,)y‘ ower Lea rning & technology
ISR igfg»,ﬁ?/’;, 2, YIapiLy viusicuny = -

users, scope,

Be your own Data Scientist!
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