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What is Internet of things (IoT)?

« Internet of Things (IoT) is internetworking of a large number of embedded devices (“things’) which
are connected to the Internet. These connected devices communicate with people and other
things and often provide sensor data to cloud storage and cloud computing resources where the

data is processed and analyzed to gain important insights.

« Why now —
« Cheap cloud computing power and
* Increased device connectivity

More comfort,
convenience,
performance,
increased safety,
low risk etc.

8,

@
,Js_?

0-F g

MATLAB EXPO 2017



| 4\ MathWorks:

‘Chips in everything’ & the rise of ‘Ubiquitous sensing’
Extracting insights from sensor data... a common practice

Deloitte.
Estimates of the size of the loT market vary. For instance, Gartner expects it to include

early 26 billion devices, with a “global economic value-add” of $1.9 trillion by 2020.3 |
Human Applications:
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Example — BuildinglQ
Cloud based adaptive building energy management

Challenge
Minimize energy costs of
large-scale commercial

buildings without
compromising tenants
< %S&:\ ' comfort.
: // P Solution
Develop cloud based real-
time adaptive system via
sl DO —/~=_....  proactive, predictive

e s | optimization algorithm.

— E— A time

MATLAB EXPO 201 |
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Real-time, closed-loop optimization algorithms

DATA - Billions of data points:
S - Physics, energy cost, power, internal temperatures,
ambient temperatures, ambient humidity, building

RpemmRny® operation schedule, comfort bounds, etc.
S
Geographically = Geographically
distributed distributed
Sensors Sensors

Analytics and
Machine Learning

plus system identification,
— control theory & more

* et L
’*-x-*
Current energy
I costs & demand ~ Weather
% Feeds

Predictive Model
deployed on cloud with client system

MATLAB EXPO 2017 and real-time data feeds
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Example — BuildinglQ

Cloud based adaptive building energy management

Actual temperature

degrees 4
Celsius
After:
25% cost
reduction
0:00 8:00 am 6:00 pm 0:00
degrees ™\ _ Actual temperature
Celsius e /f i r o TR
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High Level Architectural View of Internet of Things

(((

Data Aggregation

4\ MathWorks'

o & Analytics Deploy analytics
Comlilnel:\?\/lgralflons to server/cloud
N

[

Smart Connected
Devices
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eploy algorithms to nodes/devi
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Algorithm Development

Sensor

Analytics
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™~

a Multi-
loT Challenges Disciplinary

Workflow

Need variety of
data for analysis.

How to get
started?

Data Aggregation
& Analytics

Deploy analytics

Communications
to server/cloud

Network

= [S)mart Connected Algorithm Development
-’»9 evices Sensor Analvtics e
y Predictive

algorithm? Do |
need to be Data

MATLAB EXPO 2017 Scientist ?
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How MathWorks Addresses IoT Challenges?

MATLAB makes it easy to P Provides a platform for
acquire both business ay prototyping loT systems or
and engineering data 'l ] small scale deployment with no
web infrastructure needed
Data Aggregation I I
. i Deploy analytics
Communications & Analytics oY /

Network to server/cloud

Enable Domain
Experts to be
Data Scientists

Deploying applications that run on
both traditional IT and
embedded platforms

Deploy a

s/devices

Smart Connected
Devices

Algorithm Development
Sensor Analytics

ﬁ.)) ’)) D] D] D)
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Example 1: Weather monitoring using ThingSpeak and MATLAB

P e —y
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Example 2: Low Tide Prediction Using MATLAB And ThingSpeak

Chatlonge
Boats get stuck n mud o low tde

Solutian
Acvance natification of low bde

Example 4: Traffic monitoring
can be used for smart traffic light management

AN
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Examples for Today =
/" N\ 4
- Data acquisition from edge nodes and analysis using MATLAB :Tm — ﬁ-_J
- [

— Measure, explore, discover weather patterns

MATLAB EXPO 2017
11
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Get Started with 10T by Accessing Sensor Data in MATLAB

- & ‘
- li

L 21 ol Bl Rl

- Serial Port - TCP/IP
- UDP

a

= Analog Input

s >

o

f

[data, time] s1= serial(COMT’); t = tepip (‘localhost’, 30000,
= StartForeground(s); = i2c( aa‘rd\fark  0,... ‘NetworkRole’, ‘server’);
Hex2dec(‘50’) fread (t, 10)

A = fread (obj);

Prototyping is an important step in developing IoT system.

MATLAB EXPO 2017 You need only a sensor and MATLAB to get started

12
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Example 1. Weather monitoring using ThingSpeak and MATLAB

f/;\
S —

MATLAB EXPO 2017
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What Is ThingSpeak?

Web Site For People Web Service for Devices

{

. - channel: {
g ThmgSpeak" Channels Apps  Community  Support = id: 38629,
name: "Car Counter”,

g a reference line in 15 sec interval"”,

description: "Counting number of cars passing

latitude: "42.28",

longitude: "-71.35",

field1l: "Number of Westbound Cars”
field2: "Number of Eastbound Cars"
created_at: "20815-85-197202:14:@3Z"
updated_at: "2016-85-19710:36:35Z"
last_entry_id: 1477231

. e e .

Understand Your Things

J 2
. . - feeds: [
The open loT platform withMATLAB® analytics. - 1
created_at: “2016-85-19T710:36:20Z",
entry_id: 1477230,
field1: "13.@eee002",
Get Started For Free Learn More field2: "8.oeeeec”
. 7 %
= 4
o created_at: “2016-@5-19T1@:36:35Z",
. entry_id: 1477231,
field1: "13.@0e000",
field2: "14.200000"
}
]

14



ThingSpeak

New MathWorks web service
hosted on AWS

Lets you collect, analyze and act on
data from “things” such as Arduino®,
Raspberry Pi™, BeagleBone Black,
and other hardware

= Over 130,000 users worldwide

4\ MathWorks

It has MATLAB for 10T Analytics

MATLAB EXPO 2017 ﬁl(f Collect MLL Analyze

\\W Act
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Example 1. Weather monitoring using ThingSpeak and MATLAB

L) 1ol Anatytics - Thingfipe S cew pont imcomiortall %

_, Watched Crannels - Th  x > Gew pont incomdortal _

. C O @ Secury | Itpss/thingspeak.com

1 Appe o Boorr | D) WestnerStation - Thing % 5 cew pont imcomdortall %
€ C O @ Securs | hitps./thingspeak com/charel

ALTLAS R2017.
# ,,".ﬂl\Aua»cu

EH DAk

glx Mten Foider 9 1
Name Sre > Type
£ Folder

wentterDatalDownlcad AndAsatyssm (Script)
Wosaouce

Yalue

8«7 cell

8000x1 double

Ix7 struct

8000x8 double

8000x1 double
(5750,7218,7716,1528,1.4577.1,1556)
[360,21.6000;79;91,3000;0;30.1000;4,66)
[192.4978:5.0151,43.4339,63.8442,0:29.9...
[0:0:9,46.2000,0;29.7000;:4:24|

8x6 table

8000x1 datetime

8000x 1 datetime

8000x 1 double

8000x 1 double

8x7 cell

ax1 cell

8000x 1 double

8000x 1 double

v AmetDvive » 15 EXS0s 0 2017 0 ol @

=)
Bl - o x
Q% Q& i L
= -
Q%

T f' coneecton on

Sl

weather DatalowniosdAndAnstysis m +|
39 =
- a0 B6% Calculate Dew Point
@ (31 % Now we are ready to answer our second question about how temperature and
Size 4z % dew point have vaned over the past week. The dew point is the
8 43 % temperature at which the air (when cooled) would become saturated with
8000x1 44 % water vapor. The more humid the air mass, the higher the dew point. Dew
1%1 45 % point is also sometimes a measure of discomfort. When the dew point is
8000xe (8 % over 65 degrees, many people start to say the air feels “sticky." Dew
8000x1 47 % points over 70 feel uncomfortable to many. A common estimation for dew
1x8 48 % pointtdp, can be found using the equations and constants (see
1x8 49 % <http/fenwikipedia.org/wiki/Dew_point Reference>) shown below:
8x1 50 % $5tdp = \frac/c™\gamma){(b-\gamma)}i$
8x1 51 '
8x1 52 % $3\gamma = In(humidity/100) + \frac{b*tempC}{(c+tempC)}$$ !
8X6 Command ‘ll.'cu-_v.“ AN e R S C £ v
8000x1 B B »
8000x1
8000x1 ‘Wind Direction (North = 0 degrees)’ 360  "14-Apr-2017 14:30:53° 1925 0 "12-Apr-2017 03:374%
8000xT wind Speed (mph) 216 '15-Apr-201715:31:24' 50151 0 '12-Apr-2017 01:03:45'
8x1 % Humidity' 79 "16-Apr-2017 00:00:32' 43434 g 14-Apr-2017 16:42:55'
&1 Temperature (F)' 913 "11-Apr-2017 14:33:24' 63844 462 "15-Apr-2017 05:55:51'
8000x1 ‘Rain (Inches/minute)’ 0  10-Apr-2017122824' O 0  ‘10-Apr-2017 12:28:24'

"16-Apr-2017 00:03:34'
"10-Apr-2017 12:28:24'
"16-Apr-2017 04:03:56

‘Pressure ("Hg)' 301
‘Power Level (V) <
‘Light Intensity’ 66

"13-Apr-2017 18:30:57" 29945 297
"10-Apr-2017 12:28:24' 4 4
"11-Apr-2017 15:02:07° 43906 24

> f‘_))

-

in 40 Col 0
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Example 1: Weather monitoring using ThingSpeak and MATLAB

Data Aggregation Data Analysis

[JThingSpeak

Channel! View

MATLAB code

Read New Channel
+

Analyze

Channel

A4

RESTful API 2
Write

Editing algorithm on cloud is very L— /\/\ o
easy as it's running MATLAB "

MATLAB EXPO 2017
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Examples for Today

({0

Develop analytics using MATLAB and deploy as a web service
— Forecast wind driven tide levels

RRaL
1-
=

MATLAB EXPO 2017
18



Example 2. Low Tide Prediction Using MATLAB And ThingSpeak

Challenge
Boats get stuck in mud at low tide

Solution
Advance notification of low tide

MATLAB EXPO 2017

Real-time Ockway Bay Tide Level

Tide Alerts  idaldlens 9h
Ockway Bay tide Is 192 inches and falling

4\ MathWorks'

19
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Example 2: Low Tide Prediction - Approach

Access and Explore Develop Predictive Integrate Analytics with
Preprocess Data
Data Models Systems
'3 8 a W 4 » a A
Files Working with Model Creation e.g. Desktop Apps
Messy Data Machine Learning ‘
. azkibh AlB]C TJ,UIIr e
:I._ " - ke e ’ E
- ﬁ) ,
Databases Data Reduction/ Parameter Enterprise Scale
Transformation Optimization Systems
MATLAB el
NET
7 exe C/C++
Java Jdil
Sensors Feature Model Embedded Devices
Extraction Validation and Hardware
" S DS
SET - = = 2=
) N
- W S 0N =
. v A A 4
lx - 117 L% ) % o L% _

20
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Example 2. Low Tide Prediction Using MATLAB And ThingSpeak

D Thlngs peakTM Channels~  Apps Community  Support ~ HowtoBuy  Account ~

Predicted and Measured Ockway Bay Tide Chart s

Channel ID: 137305 Tide measurement and forecasting with the effect ]
Author: mawrey of wind predicted using neural networks.
Access: Public W tide, wind surge, neural network 7

Data Export ][ % More Information ] MATLAB Analysis MATLAB Visualiz

Historical
and Tide
Neural Wind Forecast (@) Predicted and Measured Ockway Bay Tide Chart @)
4 : . . - x B T T T T T T T T T
5 Actual Mar 17
a 3f 4 Astronomical Forecast .
O 3F 4 N7
= ¥ '# tl ‘
< 5. o o | ; 3 IA\ 1‘
= - 2 \ PR 3
- - I . ] 3 >
a = i | 1 f] Y 7
L = z et
- Q —— C ] [} 1
/ E 8 1F “ ‘I \\ {
e ’
® 0f o B (Wi
- ~ w7 v 7 w
4 L INow . A . . : 0t W
Mar07 Mar08 Mar09 Mari0 Mar11 Mari12 Mar13 Mar14 Mar1i15
Time (EST) 2017 1 { i
[= = Residual === ASironomcal Forecas! ———— Actual we Wind Driven Tioe Forecast | = = = = = = = = = = =
a & & & 8 3 & & 3 3 &

21
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Learn Further: Which Toolboxes Work in ThingSpeak?

= Statistics and Machine Learning Toolbox™
= Curve Fitting Toolbox™

= Control System Toolbox™

= Signal Processing Toolbox™

= Mapping Toolbox™

=  System ldentification Toolbox™

= Neural Network Toolbox™

= DSP System Toolbox™

= Datafeed Toolbox™

= Financial Toolbox™

MATLAB EXPO 2017
22


http://www.mathworks.com/help/stats/getting-started-12.html
http://www.mathworks.com/help/curvefit/getting-started-with-.html
http://www.mathworks.com/help/control/getting-started-with-control-system-toolbox.html
http://www.mathworks.com/help/signal/getting-started-with-signal-processing-toolbox.html
http://www.mathworks.com/help/map/getting-started-with-mapping-toolbox.html
http://www.mathworks.com/help/ident/getting-started-1.html
http://www.mathworks.com/help/nnet/getting-started-with-neural-network-toolbox.html
http://www.mathworks.com/help/dsp/getting-started-with-dsp-system-toolbox.html
http://www.mathworks.com/help/datafeed/getting-started-with-datafeed-toolbox.html
http://www.mathworks.com/help/finance/getting-started-with-financial-toolbox.html

4\ MathWorks
Examples for Today

Develop analytics using MATLAB and deploy on a smart device
— Human Activity Analysis and Classification

MATLAB EXPO 2017 -

23
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Example 3: Sensor Analytics and Development of Smart
Connected Devices

N i
A

MATLAB EXPO 2017
24



Example 3: Sensor Analytics and Development of Smart
Connected Devices - workflow

MATLAB EXPO 2017

4\ MathWorks:

25
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Example 3: Sensor Analytics and Development of Smart

Connected Devices - Workflow

v & & 4l airtel 4G 4

MATLAB EXPO 2017

S
stop Sending i

4\ MATLAB R2017a
SHORTCUTS

HOME PLOTS

<@ HE Pl " » ¢ AmitDrive » 15_EXPOs » 2017 » loT »

Command Window

>> connector on PASSWORD
DNS name: BGL-ADOSHIX.dhcp.mathworks.com

IP address: 192.168.93.1
Use this link to test the MATLAB Connector:

http://BGL-ADOSHIX.dhcp.mathworks.com:31415/

Job Monito

MATLAB Support Package for Android Sensors

E' [ varsion 1.4 15,1 K8) by MathWorks Mobile Sensor Conmectivity Team
’ " Acquire sensor dalit from bullln sensors on Androd devices
1y

g . -

MATLAB Mobile-
annect to MathWorks Cloud

n MATLAB cormmanes any Gime you baye

el 2ECess.
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Example 3: Sensor Analytics and Development of Smart
Connected Devices - Workflow

Fourier Spectrum

1200
12
10 -
1000
.':ml‘ —= B
g —T
%“m;; } { ‘ . i B
| | S 800 f
ROl AT W M0l OIM0N s 4 “5
el 0]
il AN T ': E ? -
B CITT W (i @ © 600 r
umz { ﬂ 1)
l('" | -C
20 Ar DM ANMOE QU0 e 205 3
c
(®)]
©
=

200 [
8 |
— | MWWM
O | | | |

MATLAB EXPO 2017 Frequency
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Example 3: Sensor Analytics and Development of Smart
Connected Devices - Workflow

‘
I P T ro) R q |
EH DEE] T 0 Cor Amitoive P G4.Demos » Demos ¥ 00,0018 Anaiytics P Michine Leaming ¢ MactinelesmmingMadeEny * MATLAB Examples b Hummeactivity » - P
5 ,‘,“,“',‘: Fotoe( -7, AL My z Ector - CVAMIDIH v\ DS Cemad DemadiD0_Data AnahyticMachiee Leamegi\MacsineleamingVMacsEasy\MATLAS Exammgdes HumanActmty\ Hunman ACtiity_Lesmiog X <
; | Name Size Type TR Oecant- 17 «pniaic iy Himan Activity Lesesing m OpanngSanrgie m +
L oruneuon ~ : . ——
pa 1 %% Human Activity Learning Using Mobile Phone Data ~
Zl plotModelResul...4 KB Function ' Hur YR dats ob o derivad 1
# SansorDate. 4 KB Ecion 2 & Human activity sensor data contains observations derived from
= SAVS : 2 3 % sensor measurements taken from smartphones worn by people while doing
’_%plotActlvntyRequ KB Funct?on 4 % different activities {(walking, lying, sitting at¢). The goal of this
,”l plotRawSensor... 2 KB Function 5 % example is to provide a strategy to build a classifier that can
<l dovmloadSenso...2 KB Function & % automatically identify the activity type given the sensor measurements
Flwpcalm 1KB Function 7 %
“iwstd.m 1KB Function g % Copyright (c) 2015, MathWorks, Inc
HWmean.m 1KB Function Q
SC"P' 10 %% Load Raw Sensor Data for training
“1Human Acuv:ty 3 KB Script 11 - load rawSenscrData_train.mat
SRR, (ST PN | 3 /
. ingexampl..1 K £ 12
MAT-ﬂIe 13 %% Display data summary
i rawSensorData .41.15 MB MAT-file 14— plotRawSensorData(total_acc_x_train, total_acc_y_train, ..
= rawSensarData_...16.49 MB MAT-file 15 total_acc_z_train.trainActivity,1000)
1/ OpeningExampl..2.32 MB MAT-file vi 16 v
xcccunuuu"unm {Scriot ~  Command Windows -
Woraoue - Ix_ >>
Name Vs
1 body_gyro_x_train 7352x128 double “

|

{Hibody gyro_y train  7352x728 double
[Hbody gyro z train  7352¢728 double
& humanActivityData  7352x719 table

I rawSensorDataTrain  7352x6 table

FIT mean 7352x6 table

T pca 7352¢6 table

EIT stdv 7352x6 table ¥
< >

MATLAB EXPO 2017
28
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Example 3: Sensor Analytics and Development of Smart

Connected Devices - Workflow

@ MATLAB Window Help

@ & 4 @ B T 0XES Man307PM Q =

JY 1 H L tindt Files <8 5 wsert =L fx ] -
y LiCompars = (iGoTow Comment % g o)
Sdfed o et
NATCATS i
< % 5 55 /o Users » sdeland » C » Demos +
Current Folder ® & Eduor - /Us ®
B Mame & | extractfeat
» 1 cadegon 1 tooitl
» 5 symCodeCen 2 R
' ot ¢ L) extractieaturesAndClassify.m 3 %
) extractiezturesAndClassify.pe 2
* ) featuresFromBuffer_codegen.m 5
setute o ) myNeuralNetworkFunction_codegen.m s
" . b
9 8
’ 9
. buffe
Mevirx fppe  deudle tin

Sl predieidet IvivaTy festd
tnkile faeanifh], soset
\ actiy
ile taetinn
sovkle b_tenfiin

I~ ¢

end

Command Win
fu o

actFeaturesAndC

No details available

e 2 usages of "activity” found

MATLAB EXPO 2017

MATLAS Coger - extraciFeatizesArdClassity.ar

eck Geperate Finish

MATLAB Coder

Numenc Canversion None

Entry-Point Functions

extractFeaturesAndClassify 7 X

+ Ada Entry -Point Fusction

Project location: oy Y AndClassify.pr)

29
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Example 3: Sensor Analytics and Development of Smart
Connected Devices - Workflow

. O saas
Side predietdet Vit sTes "ij 0
toukle faeanifh], oo i
Soile toelibd
sovkle b_tantild
[TLTT
dbile seninald
sodile wemy
t |
MY e
pesinan T seivgl
foaruraalromiadfar 4t %
f ' T svrart TR ARSERRYS
B_Cowfiannann| & DaaMfisaenars] o feednliiastar: Cangiiaanan

MATLAB EXPO 2017




Example 3: Summary of Sensor Analytics Development and
Deployment

MATLAB EXPO 2017

4\ MathWorks:
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Code Generation using MathWorks Product

“Embedded Coder generated C code that was error-free and efficient—so
much so that the team only needed to write code for our device drivers.
This saved us 6 months of development time.” - Dr. Christian Robl,

System Architect at Vodafone Group R&D.

MATLAB EXPO 2017

4\ MathWorks

32



Examples for Today

= Develop analytics using MATLAB and optimal partition it on an

edge device and cloud
— Smart traffic monitoring using Raspberry Pi webcam

MATLAB EXPO 2017

N\

)

!mgﬂ

4\ MathWorks

(|

e._q‘.._.l_‘_i
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Example 4: Traffic monitoring
can be used for smart traffic light management

 Q—— : -
Signal Queue
| optimiser StiMates | qu—p
Operator I/O
Control system

7 y ............ K

MATLAB EXPO 2017

4\ MathWorks
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Example 4: Traffic Monitoring

Objectives

= Measure, explore, discover traffic
patterns

= Provide live local traffic information
service

Solution
- RaspberryPi + webcam

= Automated deployment of visionr
algorithms on embedded senso

- Full example available at
makerzone.mz

MATLAB EXPO 2017

Cloud needs only car count and not all video data

| («

4\ MathWorks

35


http://makerzone.mathworks.com/
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Example 4: Traffic Monitoring - Approach

Step 1: Prototyping =TE =]

= Emer searchtarm »- M v e () & | = @

= Create a prototype | Computer Viion System Toolbos/Sources | Q‘E‘: et (s ]

in Simulink and ﬂ * sm::‘z:mmnyumelom - ' .E'.:._ —k _— _-1? file ot Wew [upy Ougnm  Smutsten  Anstyss  Code  Jools  Help
Continuous - - - . - -
. ] == e L -
develop a logic
Lookup Tables

- Just Simulink and e, T T

eI L2 A a6 2] s & B L

=

! Logic and Bit Operations l Eeai e oo
Model-Wide Utilties [T Ta—
Ports & Subsystems

a camera feed Sl At s o Vece

Swgnal Routing |
Sinks |
|

|
|

[ -+

Sources
User-Defined Funchons
Additional Math & Discrete
Asrospace Blockset
C ar Communications System Toolbox
. Communications System Toolbox
| 4 Computer Vision System Toolbox
CO u nt l Anplysis & Enhancement
Comversons
Filtering
Geometric Transformations a
Morphological Operations
et Y
»
Rea

O N E

Sources
Swlistics
Toxt & Graphecs

Historical [ ";gl Tea & Grop o G ST
Video feed_"%— e

MATLAB EXPO 2017
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Example 4: Traffic Monitoring - Approach

4\ MathWorks

Step 2 Port |t tO |\ MATLAB R2015b

PLOTS APPS SHORTCUTS

{1 Open Variable v {7 Run and Time

RaS b err Pi El_m:@m Lé"_[!-a‘lmw Xé ﬁ & 5 ﬁi’] e i E @ Search Documentation j
pberry T TR

(5] set Path

- Use the code R e R e oot -y < Ty T g O 1 ot
generation — | P e e E"m s — - =
capabilities of 1 £ >> ’
Simulink to deploy
this algorithm onto
the Raspberry Pi 1

Command History Current Folder ®
Name ~ Size Date Modified
Car
count
Details A
«| Ready

MATLAB EXPO 2017
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Cars per Hour

10,000

From Data to Insight

Best time 1o arrive at work

9,000 |-

8,000

3,000

2,000

1,000

MATLAB EXPO 2017

4\ MathWorks:

When should |
start for home?

Well, | better start early
from office or stay back
late in the office

" SDL Video Display

38



Example 4. Summary — Developing smart devices

Step 1: Prototyping

» Create a prototype in Simulink and
develop a logic and send count to
cloud

* Need only Simulink and a camera
feed to start with

‘ (((€

» Use the code generation capabilities ! B

Step 2: Port it to Raspberry Pi ,.%b

of Simulink to deploy this algorithm
onto the Raspberry Pi

MATLAB EXPO 2017

4\ MathWorks
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ThingSpeak for Small Scale De

Ingest

nloyment

External Data & Business
Systems

v ’ V
s 4 — 3 8 3
>@% Hﬁ%‘—’ Q% 4 €~ — 7 Deploy analytics

Store

Smart
Connected Devices

MATLAB EXPO 2017

Algorithm Development
Sensor Analytics

4\ MathWorks:
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Integrating MATLAB with Third Party
loT Cloud Platforms

External Data & Business

Systems
[OF—

Platformv L SIS

— "~ ' Deploy analytics
To cloud

MATLAB |
Production "

= o

Server

Gateway

Smart Connected
Devices

Algorithm Development
Sensor Analytics

MATLAB EXPO 2017
41



Integrating MATLAB in Large Scale Production Systems

Data Analytics Business System

@neos)  Qlik@
Databases P51 server iy +ableau Visualization
.mongo- ) ! MATLAB | @Spotfire'
Azure Production =l ﬁllicrosof't

Cloud Blob <P Server WebSphere.

Azure [v S
Storage soL g

Request *» °
Broker > :

oy = <» .
or g8 katka SHMQTT e
icr LI I
gl Microsoft -
& Z
"M Azure ¥ %e sgrvi(c)e';w @ rackspace

Public Cloud Private Cloud
Platform

MATLAB EXPO 2017

4\ MathWorks
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Example 1: Weather monitoring using ThingSpeak and MATLAB

P e —y

l-»!D! o!-o’o

MATLAB EXPO 2017

Example 2: Low Tide Prediction Using MATLAB And ThingSpeak

Chatlonge
Boats get stuck n mud o low tde

Solutian
Acvance natification of low bde

Example 4: Traffic monitoring
can be used for smart traffic light management

AN

-))!-)) Bl Bl P
| —

4\ MathWorks:
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MathWorks Addresses IoT Challenges

Quickly collect and analyze loT data with ThingSpeak and MATLAB

Develop analytics algorithms using MATLAB and toolboxes
Deploy on smart devices using code generation and embedded target support

Deploy on cloud using ThingSpeak and MATLAB Production Server

= MATLAB makes it easy to , = Fe? Provides a platform for
acquire both byr-meﬁs- Rt prototyping loT systems or
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What You Can Do to Learn More

= Log-in to ThingSpeak with you
MathWorks account and explore

= View a webinar on Machine Learning
with MATLAB

= Read a Technical Article on Forecasting

Tides with MATLAB

= Read a tutorial on how to send data to
ThingSpeak over MOTT

MATLAB EXPO 2017

4\ MathWorks-

ThingSpeak

— CONTENTS
Getting Started with ThingSpeak

Product Description

System Requirements

Tutorials

Collect Data in a New Channel

Learn how to create a channel, collect data and write it to a new channel.

Analyze Your Data
Learn how to analyze and visualize data using MATLAB®.

Act on Your Data
Set threshold limits on data to send a tweet under certain conditions.
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https://thingspeak.com/users/sign_up
https://www.mathworks.com/videos/machine-learning-with-matlab-100694.html
https://www.mathworks.com/company/newsletters/articles/developing-an-iot-analytics-system-with-matlab-machine-learning-and-thingspeak.html?s_tid=srchtitle
https://www.mathworks.com/help/thingspeak/use-arduino-client-to-publish-to-a-channel.html

MathWorks Training Offerings

Machine Learning with MATLAB

INTERMEDIATE

This two-day course focuses on data analytics and machine learning
techniques in MATLAB using functionality within Statistics

and Machine Learning Toolbox™ and Neural Network Toolbox™,
The course demonstrates the use of unsupervised learning to
discover features in large data sets and supervised learning to build
predictive models. Examples and exercises highlight techniques for
visualization and evaluation of results. Topics include:

« Importing and organizing data
« Finding natural patterns in data
« Building predictive models

« Evaluating and improving the model

Prerequisites: MATLAB Fundamentals

Interfacing MATLAB with C Code

4\ MathWorks

INTERMEDIATE

This one-day course covers details of interfacing MATLAB with
user-written C code. Topics include:

» Source MEX-files
« Data exchange between MATLAB and MEX-files
« The MATLAB engine interface

Prerequisites: MATLAB Fundamentals an#:l a basic working
knowledge of the C programming language

http://www.mathworks.com/services/training/
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http://www.mathworks.com/services/training/
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Accelerating the pace of engineering and science

Speaker Detalls Contact MathWorks India
Email: Products/Training Enquiry Booth
amit.doshi@mathworks.in Call: 080-6632-6000
LinkedIn:

Email: info@mathworks.in

https://in.linkedin.com/in/amit-doshi

Your feedback is valued.
Please complete the feedback form provided to you.
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