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Advanced Analytics

Descriptive & Apply robust, statistically-motivated methods to
Diagnostic

data produced from complex systems to
understand what has happened,

Predictive

predict what will happen, and

Prescriptive suggest decisions or actions.
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Analytics are now pervasive

Apply robust, statistically-motivated

. EnginegpiﬁéhOds to dat@eﬁ&?&'yced from Commgu)sal Networks
. Businesystems to undmistiastel @ruat has happ@assielcation

» Transagtipddabredict wheélsigild happen.

Cloud computing
Hadoop

Clustering
Regression
...and much more...
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Analytics In e-commerce

Use Image Processing

to add image data to the model,

Images _ _
Engineering Data iImproving performance

Social profile

Geolocation IMPROVED
Predictive Offer to
Customer
Keystroke logs \Y/[e]e[<]

Business Data Transactions



Engineering Data

Business Data

Video

Audio

Images

Sensor

Social profile

Geolocation

Keystroke logs

Transactions
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Source: Gartner Big Data Industry Insights, March 2016
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Architecture of an analytics system

MATLAB Integrates in Embedded System
and Enterprise IT Workflows

Predictive Model Predictive Model
deployed in smart systems deployed on cloud and
using Model-Based Design business systems



Example — BuildinglQ

Adaptive building energy management

Time of Use

Weather Energy Prices

Managed

W )\
Y Services & NOC
| . ; : Demand
g D Response

Open Access Platform

Running Client Software =
Optimal —

p Control Secure Optimization
SURNEY Servers Program

Current
Building
Condition

222 id
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Actual temperature

Buildingl —

Celsius

Comfort bounds
Temperature setpoint
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Real-time, closed-loop optimization algorithms

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 algorithms

= Industry-robust and reliable mathematical
optimization routines

MATLAB Impeccable Numerics

for Trusted Results

A\ \athWW ks
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Example — Scania

Automatic emergency braking using sensor fusion and analytics

Sensor fusion

_ Sensors have different advantages
88 * Radar

- + Range (longitudinal)

+ Relative velocity

+ Solid object reflection

- No shapes

- Lateral position

=  Camera
+ Object type
+ Object width
+ Lateral position
- Range
- Optical illusions

4\ MathWorks
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50 km/h - sudden brake
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Data storage

SW candidate
‘ z ; %

Re-simulation

MATLAB Integrates Analytics and

Model-Based Design 2
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Generate statistics and compare ca\ngidales I t
\

Local improvements
with direct feedback

Analyze of situations

16



4\ MathWorks

Implementing Sensor Fusion at Scania

SCANIA el Control Syste
\ﬁx/ —— Track
— < -
~ 1 R eC O XN X X NS SON
N~

MATLAB EXPO 20167

Machine learning
to develop fusion algorithms

for situation detection
Vehicle logs =

J\ o
of video and radar data ,;gjjmm - MJM @;mu

2013-05-27 06:06 CW’CW‘

11:00 Keynote Presentation

Generate tbs!r dcomp ecanddt

“The Road towards
Autonomous Transport”
Daniel Frylmark, Scania

Predictive Model PR ——
deployed on vehicle

MATLAB EXPO 2016F
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The Rise of Engineering-Driven Analytics
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Predictive Maintenance

[
mond' for polymer-based production machines

/————-—-\

|

- TIMESITAMP PARAifIHER ST;TE
Sensor Data ("'1 minu te) '2015-07-14 0049:120° 160 160/ 160 160 1000 7 1000 9 33 32 1
10-100 sensors/machine 2015-07-14 0050:120' 160 160 160 160 1000 & 1000 10 33 32 1
- ) 2015-07-14 0051:13.0' 160 160 160 160 1000 & 1000 10 33 32 1
QU al Ity State ("'40 minu teS) '2015-07-14 0052:12.0' 160 160 160 160 1000 & 1000 10 33 32 1
2015-07-14 0053:120' 160 160 160 160 1000 & 1000 11 33 32 2
2015-07-14 0054:120' 160 160 160 160 1000 & 1000 12 33 32 2
"2015-07-14 0055:120' 160 160 160 160 1000 & 1000 10 33 32 2

Classification using
Statistics, Machine Learning, and Neural Networks

Nearest Neighbor Classification Support Vector Machines (SVMs)

N

Naive Bayes Classification

lﬁ 1@ P(I=T)>p(B=T?
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Deployment — a MATLAB App
used by machine operators

Technical Computing
Track

MATLAB EXPO 2016

~
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The need for data scientists

‘ MathWorks:
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@ Essential Guide loT analytics guide: Understanding Internet of Things data

prehensive collection of articles, videos and more, hand-picked by our editors

Shortage of data scientists, big data pros vexes
loT efforts

PUT YOUR TALENT TO WORK FOR 200 MILLION
CUSTOMERS AROUND THE WORLD

Data Scientist in Customer Insights & Analyses - Telenor Norge AS, Mobile
Telenor, Telenor Norge AS

Tetenor Norway AS is the iargest provider of telecommunications Gnd data services in the country. Through our mobiie ond iandline network we provide
telephony, broadband, and cable TV services t residential Gnd business customers across the country. We also seil services to other telecoms operators. We
te le n Or hove 4200 empioyees working in 30 locations around Norway, inciuding Svalbard. Our head office is focated at Fornebu in Bzzrum. Read more about Teienor
Norway at wwwaeienorno

The Mobile Division at Telenor Norway is responsivie for product development, marketing and sales to mobile customers in the Norwegian consumer market
on beholf of both the Telenor ond djuice brands.

Big data talent shortage: How to bridge the gap?

By Abhishek Raval on May 29, 2015

@scawa Data Scientist till Connected Services

SCANIA CV AB - Teknik & Ingenjor - 11 apr
Om jobbet Jobbfakta Bevaka liknande jobb
Inom var sektion Connected Services pa Scania R&D utvecklar vi - . 2 :
s b 3 (5 (QER ORT Fa nya jobb liknande
|6sningar for konnektivitet ("Internet-of-things") som en del av Scanias sodertalie S N\
i ; : J detta till din e-post.
produkt- och tjansteutveckling. Inom sektionen utvecklar vi bland annat ANGTAAING
Fleet Management-losningar. Heltid Skapa

4\ MathWorks

academic
search

ANLITA 0SS EXECUTIVES CHEFER & SPECIALISTER

LEDIGA TJANSTER

TALENT MANAGEMENT

0M 0SS

Data Scientist

King.com is a worldwide leader in caswal social games with over 40 million monthly players and more than 3 billion games plaved per month
globaliy. King.com affers over 130 exclusive games in 14 languages thwough its premier destination, King.com (www. king.con), mobile devices,

Google+, and Facebook, where it is a top 10 Facebook developer and has over Il million daly active users. The company is the exclusive

provider of online games for leading global portals, websites and media companies. King.com has affices in London, Stockholm, Barcelona,
MIDASRLAVER A58 INHE.COM) Bucherest, Hambug, Milan, Malta and San Francisco. For more information, please visit hitp://about.king.com.

CRUNCH NETWORK

How To Stem The Global Shortage Of Data Scientists

Amy Gershkoff (@amygershkoff)

eumnmrsweuen CSJ0BB [124  SAKERHET24  EVENT  KATEGORIER ~

22 2014-04-11 1616

Data science - darfor ar det
glodhett just nu

What they say
« Expand university programs
« Train existing analysts

23



coursera i= Catalog

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

€ Courselnfo

coursera i= Catalog

B insimnon e

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.

i= Catalog

Institutions  Login Sign Up

p—
Institutions Login

CALIFORNIA INSTITUTE OF TECHNOLOGY

L —

LEARNING FrROM DATA

Machine Learning course - recorded at a live broadcast from Caltech

HIGHLIGHTS

Machine Learning

Stanford University

wursel'a E Catalog

w

UNIVERSITY of WASHINGTON

Computational Methods for
Data Analysis

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

A real Caltech course, not a watered-down version

Featured on o )T Textbook

[Home]
The lectures

Homework

Teaching with MATLAB
and Simulink Track

> et ol B8 B35

4\ MathWorks
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[ 1 ThingSpeak
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loT open data platform for students and makers

Built-in MATLAB analysis

O Apps - ThingSpeak X

€ - C A & https//thingspeak.com/apps/matlab_analyses/templates

[JThingSpeak

Apps = MATLAB Analysis ' New
New MATLAB Analysis

Templates:
® Custom (no starter code)
' Get data from a private channel
Y Get from a public channel

~ Get data from a webpage

Examples: Sample code to analyze and transform

iiii examile and click Create.

 Qintemet Of Things - Thin %/ 4A Counting Cars and Anahy= X |
C #  [) makerzone.mathworks.com/blog/counting-cars-and-analyzing-traffic-rassy. @ 38 @ &

Help

Simulink support via Raspberry Pi

Q Internet Of Things - Thine X / 4\ Counting Cars and Analy= X

206 =

Pl GO0 Vew Ougley Ougrem Seuston Asaiys Code ook Wt

C A [ makerzone.mathworks.com/blog/counting-cars-and-analyzing-traffic-ras5.e

Q Internet Of Things - Thine X /' 4 Counting Cars and Analy: X

MATLAB Analysis

CcC fH Dmakerzone.mathwt;(s.cor;JIJiog/couming-cars~and~analyzmqtvafﬁ(-ra*\ﬁg QBT 06 =

Z-Bes  PFO-W-» - K-~ o ON* RSN
P

Live Car Counting with Rur\e.rry Pi Hardware

Templates

Templates provide sample MATLAB code foi
analyzing data and writing it to a ThingSpe:
channel. If you are new to MATLAB, you can
interactively at MATLAB Academy.

MATLAB Analysis
Examples

To see MATLAB Analysis in action, select the

3000 - [ \ 4

8 2500 |- [
$° s 111 /’ v
52000 r (’L \./ \\ //' 1
8 Y |V \
g I I
1500 / J1 | |
g /\ / \ |
o 1000 - / 1o 1% \

N \ \
M/ \
> 500 F [ \(‘/ \ A

|

s ' s ' :

08002200 1200 15:00  18:00 21:00 00:00

To run s model on hardware. on the Editor toobar. chck the
“Run” button. Note that the simulston mode 1§ “Extemar. This mode
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NATIONAL TSING HUA UNIVERSITY

LAE-CREAHNEPR

NTHU-TSMC Center for Manufacturing Excellence

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

4\ MathWorks

1"—’*1335&1_]1.&&' High Speed (Idsat)
impravement C}’C]E time

APC

Advanced Process Control, st:& % 4|

Thin Film CMP PHOTO ETCH

HEe
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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

s
g

'
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Limited
users, scope,
& technology

In MATLAB

Engineering
Business
Transactional

Native support for
engineering data
Database interfaces
Streaming

Machine
Learning

S E.WE%:! e

graphs’ clastering = ="~

« Desktop - * Neural Networks
Multicore, GPU « Classification

* Clusters * Clustering

* Cloud computing * Regression

« Hadoop e ...and much more...

e~

/' “"‘»,
“What's New in MATLAB and
‘ Simulink for Signal Processing”

MATLAB EXPO 2016

4\ MathWorks

Pervasive
users, scope,
& technology
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Compute
Power

Limited
users, scope,
& technology

* Engineering « Desktop -

* Business Multicore, GPU

« Transactional * Clusters
* Cloud computing
« Hadoop

Native support for

engineering data

« Database interfaces

* Streaming

- Datastore R2014b
text, image, video,
Excel files, ...

* Mapreduce R2014b

In MATLAB

g oo
—ﬁl_a_y_:l-»

= algorithm.... "= g e o

i\/lachine

Learning
graphis dlistéing ===~

* Neural Networks
« Classification

* Clustering

* Regression

4\ MathWorks

Pervasive
users, scope,
& technology
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RNTAR S B >

Coute

Power

Desktop - MATLAB is fast:

Multicore, GPU heavily optimized libraries
Clusters JIT compiled

Cloud computing takes advantage of the
Hadoop compute power you have

Multicore & GPU
MATLAB Distributed

Computing Server
and EC2 Support

Hadoop support R2014b
MATLAB Production
Server
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\"\“-“‘ 8 = ?——EE:.‘-'{”. -
Limited Compute Machine Pervasive
users, scope, . users, scope,
& technology Power Learnlng & technology

graphis el =~

« Engineering « Desktop - * Neural Networks
« Business Multicore, GPU « Classification
* Transactional » Clusters * Clustering
¢ Cloud computing « Regression
« Hadoop
o [ 1ThingSpeak
. : EW iro
|n MATLAB « Native support for * Multicore & GPU \‘:l/\athworks The open data platform

MATLAB Distributed

Computing Server
and EC2 Support

Hadoop support R2014b
MATLAB Production
Server

engineering data

« Database interfaces

* Streaming

- Datastore R2014b
text, image, video, .
Excel files, ...

* Mapreduce R2014b

for the Internet of Things
ELJJLAnaLytics

Al

MATLAB Visualizations

MATLAB Analysis
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Limited . CObUte
users, scope, ta Power

& technology

* Engineering « Desktop -

* Business Multicore, GPU

« Transactional * Clusters
* Cloud computing
« Hadoop

Multicore & GPU
MATLAB Distributed

Computing Server
and EC2 Support

Hadoop support R2014b
MATLAB Production
Server

Native support for

engineering data

« Database interfaces

* Streaming

- Datastore R2014b
text, image, video, .
Excel files, ...

* Mapreduce R2014b

In MATLAB

&\ MathWorks'

S EMITS-:-A
Mac h | ne Pervasive
. l users, scope,
Learnlng & technology

graphis ey ===

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
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CIaSS|f|Cat|On Learner App 15:00 Technical Com:bﬁu:;bag Track
in Statistics and Machine Learning Toolbox 7% XX

4\ Classification Learner
[ CLASSIFICATION LEARNER

MATLAB”

ED] — ‘ ) Advanced [T scatter Piot
— . . : ~ L Confusion Matrix -
Import Feature Complex  MediumTree Simple Tree Linear SVM Train Export Model
Data Selection Tree E ROC Curve -
FILE | FEATURES | GLASSIFIER TRAINING | PLOTS EXPORT MAT I_AB EXPO 2 O] 6 4
Data Browser ® _ i _ ]
v Historym —

¥ Current model

Type:
Preset:
Data Transformation: None

i I = =l

4 [ »
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MATLAB AppsJor Data Analytics

4\ MathWorks

With MATLAB Apps, you can complete data

science tasks more quickly and easily than
custom programming
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Using
MATLAB R2016a

App Designer

“What’s New in MATLAB
for Technical Computing”

MATLAB EXPO 2016

4\ MathWorks

4\ App Designer 5:#

R

Code View

e =i O Autospacing @ 20 pixels [ Show grid Show alignment hints

-~ i | il )

— [ gApply Horizentally Snap to grid M Show resizing hints
Save | T {lt Do | SemeSie Grouping A Run

- v - =5 Apply Vertically el 10 O
FILE ALIGN ARRANGE SPACE VIEW
Appl.miapp* (=
COMPONENT LIBRARY Design View
a

Crop Down

Edit Field (Mumeric )

Main Results Options | +

Edit Field (Text) =
Label

List Box

Radic Button Group
Slider

Spinner

State Button

Teagle Button Grou|

Text Area

CONTAINERS

Title

Panel
FE
E Tab Group

INSTRUMENTATION

Vi
li— il Gauge
N

50 Degree Gauge
Linear Gauge

Semicircular Gauge

Touch

Speed [}
||||||||||||||||||||||||||

30 40 a0 &0 70 80

v COMPONENT BROWSER
app.UIFigure
app.TabGroup
app.Tab
app.UlAxes
app.ButtenGroup
app.ToggleButton
app.ToggleButton2
app.ToggleButton3
app.Slider
app.Mumeric EditField
app.Mumeric EditField2
app.Mumeric EditField3
app.ToggleSwiteh
app.Tab2

* MULTIPLE COMPOMNENTS PROPI
Configuration | Callbacks

FONT

MName | Helvetica -

Size (12 -

Stye B T

Color .

GENERAL

Enable
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;k- PID Controller EI@
| |
l |S I n g Response Model
-
[T TIT T[T I T[T T [rrrT STDD(_;RUH
MATLAB R2016a S
Valve Position Flow Rate AL O
Controller
40 &0 4 6 08 12
App Designer | e -
p p g 20 - = ) oo 2=l M-s 04-l -1
Frequency 500 Auto Update off (“ on - S W
] 100 0 10 0 E
Signal Length (5) Proportional Integral Derivative
'4. Patient Data e
Type |gaussian v
Blood Pressur an 90 gp Low, _ Medium
Gender 100 1 5 30 \h 70 \\\\\ -
24 0.4 0.6 100 15 i ) v .
| ale 28 . . 20 L\\ y a0 Off m \‘\ \ | ® High
o - ' - 10 - a0 h
| Female 95 r =32 02 | ) -o8 L // 0 100 ]
O 0 0.4 36 " D'/ o Set Paint Current Setpoint Measurement Noise
. o0 @ 0 4 0 1
a0 r
O 0 Edge Window Modulation
o (8] 03 F
Blood Pressure w B85 QO O 0
5 o 0.4 08 0.4 08 05 8 05 02
®) Diastalic o o S i~ = di
. 5 ' 01Ff
Systalic O s @ 00 0 02 il 08 02 -kl | -08 -10e *10
! O W O W, - ‘
I 0 L i L L 1 L I i
no O o0 0 1 0 1 -1 08 D06 04 02 0 02 04 06 02 1
75 OCD Low Pass High Pass Dispersion Time (s)
S 8
Size 70 F (o]
&) Weight o
Height a5 . : . . : . . : . )
110 120 130 140 150 160 170 180 190 200 210
Weight
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Deep Learning with Neural Network Toolbox - New in R2016a

"4 Figure1 EIBB @ ’
~

Edit View Insert Tool: Wind

File ools Desktop indow Help
NEdL| K AROUDEL- |G| 0E D

5 sports car, sport car (9.94 %) -

- ) . 4 minivan (6.64 %)
.‘AV '?,7-. V‘:‘:".i > . v—

, = 3 convertible (2.19 %) -

2t minibus (0.74 %)

1+t moving van (0.30 %) -
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Deep Learning with

TLETT w— T e
o o

-

5 - sports car, sport car (26.98 %)

4\ MathWorks

Neural Network Toolbox - New In R2016a

moving van (1.52 %)

convertible (1.20 %) -

minivan (0.14 %) -

minibus (0.04 %) -

5 minivan (27.49 %)
4 sports car, sport car (12.87 %) p
?&I'c—sﬁ =
3 minibus (2.77 %)
2 convertible (2.13 %)
1 moving van (1.09 %) -
Demonstration

Booths

L\

MATLAB EXPO 20167

5 sports car, sport car (38.50 %)
4 minivan (11.60 %) -
3 convertible (4.46 %) |
2 minibus (2.19 %)
1 moving van (0.29 %) -
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Example — cellscepe

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

cellscepe

&\ MathWorks:
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The Rise of Engineering-Driven Advanced Analytics

SRR\ | RS,

Limited Compute Machine Pervasive
users, scope, . users, scope,
& technology Power | » Learn!ng & technology

—— graphis s ===
=

Be your own Data Scientist!
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