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How Can I...

1. Design a voice interface?

2. Validate if my voice interface can work
In real-life scenarios?

True Gueszed

3. Test the performance of my system?

3lid on the smoocth planka® “the birth canal we 81
in stockings iz hard to sell”™ "a large 3ize in stock
to the dark blue background™ “blue the sheet to the
11 the depth of a well” "it's sasy to tell the
hicken leg is a rare dish" “"these days a chicken

MQTLQB EXPD 2018 served in round bowls™ “rice is ofcen served
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Choice of Microphones

3D Directivity Pattern

= Single Microphone

pie — Fixed directivity in a given
direction
— Noise cancellation is non-
o trivial
- Array of Microphones
E I — Can control the directivity
. for a specific direction

— Noise cancellation is
easier




Microphone Array Geometries

ULA Array

Element boresight

Uniform Linear Array

MATLAB EXPO 2018

Uniform Circular Array

4\ MathWorks

Uniform Rectangular Array

and many more...
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Design a Microphone Array System

4x MEMS
Microphones

= BlueCoin from ST Microelectronics

MATLAB EXPO 2018


http://www.st.com/en/evaluation-tools/steval-bcnkt01v1.html
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Microphone Array Design- Where to Start?

Array Design and (@3
Analysis e
— Element definition
— Array geometry
definition
— Array shading/tapers
— Array steering

— Radiation patterns in
different forms

MATLAB EXPO 2018
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u Sensor Array Analyzer
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Qw dEHe®
— Parameter: Visualization
Array Type: Uniform Rectangular View: |3D Array Response > UV -
Element Type: Cosine Antenna
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Size: [1010]
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Choosing between different array geometries

ULA Array

Phase center ; ¥ Am SEﬂlngs a
Element boresight )
Array Type: Uniform Rectangular v
| Uniform Linear
Uniform Rectangular
. Element TYPE: [ | niform Circular
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ST —— S . Circular Planar
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i Cylindrical
. Signal Freguencies: ¥ ) Hz . . . .
Arbitrary Geometry
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.7 v Lattice: Rectangular v
. . .- Array Normal | x v
S Propagation Speed: 3e+08 mis @ @ O O
Steering: [_]
Row Taper: None v
r -
Column Taper: |None v -
3 o o o o
Apply
¥ ¥ Visualization Settings 2
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Array Type: 1 Uniform Rectangular

Element Type: ‘ Isotropic Antenna
BackBaffled: [ ]

Size: [2 2] h

Element Spacing: |[0.003 0.003]
Signal Freguencies: ;1000
Lattice: %Reﬁctﬂguilar
Array Normal: !;(
Propagation Speed: %340
Steering: E]
Row Taper: \ None

Column Taper: None
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Size:

Element Spacing:
Signal Freguencies:
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O
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How do you get a Cardioid Pattern?
Differential beamforming

MATLAB EXPO 2018



Beam Steering — Does this work?
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Variable Array Configuration

&\ MathWorks
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Time Domain Simulation of an Array System
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Direction of Arrival Estimation
Phased Array System Toolbox

2-D MVVDR Spatial Spectrum

= ULA

= Sum and difference monopulse
= Beamscan, MVDR (Capon)
= High resolution (ESPRIT, Root MUSIC, etc...)

Azimuth Angle (degrees)

= URA

= Sum and difference monopulse A

= Beamscan, MVDR (Capon)

= Conformal arrays

Azimuth

= Beamscan

= MVDR (Capon)

MATLAB EXPO 2018
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How Can I...

1. Design a voice interface?

2. Validate if my voice interface can work
In real-life scenarios?

True Gueszed

3. Test the performance of my system?

3lid on the smoocth planka® “the birth canal we 81
in stockings iz hard to sell”™ "a large 3ize in stock
to the dark blue background™ “blue the sheet to the
11 the depth of a well” "it's sasy to tell the
hicken leg is a rare dish" “"these days a chicken

MQTLQB EXPD 2018 served in round bowls™ “rice is ofcen served
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Constrained Simulations vs. Real Life

""""

MATLAB EXPO 2018

4\ MathWorks
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Validating in Real-Life Scenarios

* Record the audio in a constrained environment

* Include the Room Impulse Response (RIR)

* Generate RIR
* Measure RIR

» Connect a microphone array
» Acquire speech signals live in a real-life environment

MATLAB EXPO 2018

4\ MathWorks
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Integrating the Room Impulse Response

Room Impulse Response Simulation Impulse Response Measurer App Rr2018
Image Source Method (ISM) for simulation of Measure impulse and frequency responses of
Room Impulse Response (RIR) in small-room electrical and acoustic systems with:
acoustics - Maximum-Length Sequences (MLS)

Link to the code - Exponentially Swept Sinusoids (ESS)
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https://www.mathworks.com/matlabcentral/fileexchange/25965-fast-simulation-of-acoustic-room-impulse-responses--image-source-method-
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Live Acquisition from Hardware

%% Live Audio Acquisition and Streaming
fs = 16000;
tscope = dsp.TimeScope('SampleRate', £fs);

readaudio =
audioDeviceReader ('SampleRate', fs, 'NumChann
els' ,4,...

'Device', 'Microphone (STM32 AUDIO
Streaming in FS Mode) ') ;
% Set block duration
readaudio.SamplesPerFrame = 1024;
while isVisible (tscope)

e Edit View Inset Tools Desktop Window Help

=2 REEDIDE T P A=)

0.04

F

9 - - ’ 7-10 - UK D@F I Vi mu" z\w:\; a8
s Acquire live e -
in = readaudio() ; : wed
$ Visualize in real-time v L,
tscope (in) ; 1T
end 51 g
s = llo::-—mamio (7..- » | .
920171647 Saript | —
release (readaudio) T
MATLAB EXPO 2018 < P
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Creating Audio Testbench

o SN — 4| Audio Test Bench - (W *
=LY IEEL =l »
~ - =i Print v 4 Fin
=  Debug your audio
T Object Under Test |LeveldndBeamform | Input |Audio File Reader w @ | )
plugin
Run As \MATLAB code ~ Qutput | Audio Device Writer ~ @
| - - Time and frequency
Beamforming Type | Cardioid W . . H '
domain visualization
E Class

] BeamformingType.m LDDk'n DIFECtIEIrI ° 4 L4 1
SR g 0) y of your processing
= Function
2] beamformArraysSpecification
I selectArrayConfiguration.m Bﬂnd pESS Rﬂtiﬂ [dB} 4 » U
= WAV File
& AroundThe ArrayAt0_takeT.w
© AroundThe ArrayAt90_take1a

Output Gain (dB) < b 12 = Option to bypass
algorithm under test
for interactive A/B
testing

Ready W

MATLAB EXPO 2018
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Reuse your design in Digital Audio Workstations

Generating VST Plugins
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How Can I...

1. Design a voice interface?

2. Validate if my voice interface can work
In real-life scenarios?

True Gueszed

3. Test the performance of my system?

3lid on the smoocth planka® “the birth canal we 81
in stockings iz hard to sell”™ "a large 3ize in stock
to the dark blue background™ “blue the sheet to the
11 the depth of a well” "it's sasy to tell the
hicken leg is a rare dish" “"these days a chicken

MQTLQB EXPD 2018 served in round bowls™ “rice is ofcen served
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How To Measure Performance?

Output audio
"sounds good"

[[lwhile ishandle (hui)

% Rudio acquisition (from file)
rxAll = readaudio();
inAll = levelChannels (rxall);

% Event segmentation and DOR

[toTune.doa, segmentation, eventsDetected] = bufferAndSearch(inall, fs, searchBufferLength);
% Point array towards estimated DOA

toTune.pointingTheta = toTune.doa;

% Select correct subarray for pointing

"91.5% of spoken
sentences correctly
converted"

e 3lid on the ampoth planka” “the birth canal we 3l
in stockings i= hard to sell™ "a large size in stock
to the dark blue background™ “blue the sheet to the
11 the depth of a well™ "it's easy to tell the
hicken leg is a rare dish" “these days a chicken

MQTLQB EXPO 2018 served in round bowla”™ "rice is ofcen served
29
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Test performance with speech-to-text services

>> [samples, fs] = audioread('helloaudioPD.wav');

>> soundsc(samples, fs)

>> speechObject = speechClient('Google', 'languageCode’, 'en-US");
>> outInfo = speech2text(speechObject, samples, fs);

>> outInfo.TRANSCRIPT =

ans =
'"hello audio product Developers'

>> outInfo.CONFIDENCE =

ans =
0.9385

MATLAB EXPO 2018
30



Spee

Current Folder

Harvard H1

= H1 Gab BlueCoin...

Towav
2wav
Jwav
dwav
Sowav
Bowav
Towav
Bowav
Gowav
10wav

Towav
2wav
Jwav

| & @) @) &) &) T | &) &) &) &) &l & &@&) &) &

@) Bwav

@ 10.wav

=] H1 Gab Headset
@) 1.wav
@) 2wav

1 Gab BlueCoin...

231 KB
217 KB
209 KB
249 KB
269 KB
231 KB
233 KB
269 KB
277 KB
269 KB

241 KB
227 KB
239 KB
203 KB
269 KB
233 KB
321 KB
245 KB
31 KB
287 KB

233 KB
263 KB

[[Jwhile ishandle (hui)

$ Audio acquisition (from file)
rxAll = readaudio();
= levelChannels (rxall);

% Event segmentation and DOR

correc

subarray

[toTune.doa, segmentation, eventsDetected] = bufferAndSearch(inall, fs, searchBufferLength):
% Point array towards estimated DOA
toTune.pointingTheta = toTune.doa;

% Select correct subarray for pointing

or pointing

Voice Interface

True

GuezzedBaseline

4\ MathWorks
Cloud Services

ConfidenceBaselirn

NG

Spee xt

"the birch cance slid on the smooth planks™
" & large size in stockings is hard to sell™
"glue the sheet to the dark blue background”™
"its ea3ay to tell the depth of a well”™
"these days a chicken leg is a rare dish"™
"rice is often served in round bowls™

"the juice of lemons makesz fine punch”™

"the box was thrown beside the parked truck™
"the hogs were fed chopped corn and garbage™

"the birth canal we 3lid cn the smooth planks
"a large size in stockings is hard to sell™
"blue the sheet to the dark blue background”™
"it's easy to tell the depth of a well”™
"these days a chicken leg i3 a redfish”

"rice is coften served in rum balls™

"the cheese of lemons makes flying punch™
"the box was thrown beside the box truck™
"the Hawks were fed chops corn and garbage™

0.74933

0.5366
0.550039
0.87403
0.86686
0.585944
0.79089
0.827948
0.8182a83
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Connecting to Cloud Services for Speech Recognition

- Google® Speech API
- IBM® Watson Speech API

=  Microsoft® Azure Speech
API

MATLAB EXPO 2018

C Speech API - SpeechRe: X

<« X | @ Secure | https://cloud.google.com/speech;

Waiting for googleads.g doubleclicknet.

) Google Cloud Platform Q

CONSOLE ~ SIGNIN

hy Google Products Solut Launchet Pricing Customers Documentatior Partners

CLOUD SPEECH API

Speech to text conversion powered by machine learning

TRY IT FREE VIEW DOCUMENTATION

Powerful Speech Recognition

Google Cloud Speech API enables developers to convert audio to text by applying powerful neural network models in an easy to use
API. The API recognizes over 110 languages and variants, to support your global user base. You can transcribe the text of users

dictating to an application’s microphone, enable command-and-control through voice, or transcribe audio files, among many other use
cases. Recognize audio uploaded in the request, and integrate with your audio storage on Google Cloud Storage, by using the same i e O

technology Google uses to power its own products.

Powered by Machine Learning

Apply the most advanced deep learning neural network algorithms to your user's audio for speech
recognition with unparalleled accuracy. Speech API accuracy improves over time as Google improves the
internal speech recognition technology used by Google products.

4\ MathWorks
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Speech-To-Text — Access 3'-party web services from MATLAB

Automate content labelling of speech datasets

Validate speech enhancement algorithms for transcription performance

Run text analytics on auto-transcribed voice recordings

= Choice of
- GOOg|€® SpeeCh API J\MathWUrks- Products  Solutions  Academia  Support Community Events
— IBM® Watson Speech API et s
— Microsoft® Azure Speech API MATLAB Conal - | Fies | Authors | Tge. | Commris | My Fi Exchange . Subi
- Requires separate credentials e Speech%xf
for service provider of choice " Automatc speech o ext comversion

https://www.mathworks.com/matlabcentral/fileexchange/65266-speech2text

MATLAB EXPO 2018
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Cloud Services

[[Jwhile ishandle (hui)

$ Audio acquisition (from file)

readaudio () ;
levelChannels (rxAll);

% Event segmentation and DOR

[toTune.doa, segmentation, eventsDetected] = bufferAndSearch(inall, fs, searchBufferLength):

% Point array towards estimated DOA

e s - e NOICE INterface

% Select correct subarray for pointing

correct subarray for pointing

Current Folder

Harvard H1
=] H1 Gab BlueCoin... True GuessedBaseline ConfidenceBaselirn
@) 1.wav 231 KB
@) 2wav 217 KB
& 3. 209 KB
de::: 249 KB "the birch cance slid on the smooth planks™ "the birth canal we 3lid cn the smooth planks™ 0.74933
@) Swav 269 KB "™ & large size in stockings is hard to sell”™ "a large size in stockings is hard to sell”™ 0.93686
@] Bwav 251 KB "glue the sheet to the dark blue background”™ "blue the sheet to the dark bklue background” 0.9500%
Zﬂ;-"“a" i;;ig "its eaay to tell the depth of a well™ "it's easy to tell the depth of & well” 0.397403
ng::: IT7KB "these days & chicken leg i3 & rare dish™ "these days a chicken leg is a redfish” 0.86686
&) 10.wav 269 KB "rice is often served in round bowls™ "rice is often served in rum balls™ 0.959448
=] H1 Gab BlueCoin... "the juice of lemons makesz fine punch”™ "the cheezse of lemons makes flying punch™ 0.79089
© 1wav 241KB "the box was thrown beaide the parked truck"™ "the box wa3 thrown beaide the box truck” 0.82798
&) 2.
Cj;::: ;:; Eg "the hogs were fed chopped corn and garbage™ "the Hawks were fed chops corn and garkbage"™ 0.81863
& dwav 293 KB . = = =
@) S.wav 269 KB
@) Bwav 233 KB
@) T.wav 321 KB
245 KB
Speech Dataset ::x
@ 10.wav 287 KB
= H1 Gab Headset
@) 1.wav 233 KB 34
@) 2wav 263 KB




Building a small speech dataset quickly

4| Dataset Recorder

Fec

Fecording Subfolder

SpeechContent

SpeakerMame

SpeakerGender

Speakerfge

Language

Device

MicrophoneDistance

MATLAB EXPO 2018

H1 Gab BlueCoin Close

the hirch canoe slid on the smoc

the hirch canoe slid on the smoc
glue the sheet to the dark blue b
its easy to tell the depth of a wel
these days a chicken leqgis a rar
rice is often served in round bow
the juice of lemons makes fine p
the box was thrown beside the g
the hogs were fed chopped corn
four hours of steady work faced
a large size in stockings is hard

BlueCoin heta

Close

4\ Audio Dataset Recorder - audiorec_002

FILE
Data Browser
w Audio Files
audiorec_D01
audiorec_002
audiorec_003

DATASET RECORDER

New Load | Save
Session Files  Files

Recorder Default v &
Sample Rate {5000 - |Hz
DEVICE
® audiorec_002

w Audio File Info

audicrec 00Z:

Channels:
Sample Rate:
Duration:
Compression:
Last Modified:

Ready

*See also Dataset Recorder App prototype in example "Record

1 1 |Emotion
16000 Hz 2 |word
3.520 3 3 |Gender
Uncompressed 4 |Age

ZZ-Jan-2018 03:15:

SETTINGS

Label Name

EI_I:I _j —LlﬁJ Player Default - @ Filename Prefix

audiorec_

@

Record Play Stop

PLAYREC

Audio Waveform

Audio File Labels

Calm
Hello
Male
28

Value

M

T = 00:00:00.000

Audio Datasets" (From R2018a in Audio System Toolbox)

&\ MathWorks
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4\ MATLAB R2017b - X

Em@ Eﬂ & B @ 2 G ZE @ISear-:h Documentation ,0

SHORTCUTS

@ @ q}, @ [ FetFres & E% [iz, New Variable | Analyze Code @ E {0} Preferences & @ (*% Community

i~ e, ALY [ [ Open variable ~ fg??unandﬁm el Setpam Nl m’* 5} Request Support
Script LiveScript v v Data Workspace | Clear Workspace ~ (/7 Clear Commands ~ > i Parate ~ - ~ [l LeamMATLAB
FILE | VARIABLE I CODE | SIMULINK ENVIRONMENT RESOURCES i
<= [E | » G > Users » gbunkhei » Desktop » AESMaterial » Booth Demos » Background » Voice Interface with BlueCoin » 10, Test With Google Speech » Rec »
Workspace |"Command History | Current Folder ® | [A Editor - assessSpeechipycognitionPerformance.m | Command Window
paic . s i >> assessSpeechRecognitionPerformance
®  Harvard H1 Folder 13/1..7 Sending "the birch canoe slid on the smooth planks"...
' H1Gab Blue.. Folder 13/1... Sending " a large size in stockings is hard to sell"..
? T.wav 231 KB WAV File 13/0... Sending "glue the sheet to the dark blue background"...
) 2.wav 217 KB WAV File 13/0... Sending "its easy to tell the depth of a well"...
?l 3.wav 209 KB WAV File 13/0... Sending "these days a chicken leg is a rare dish"...
° 4.wav 249 KB WAV File 13/0... Sending "rice is often served in round bowls"...
“ 5.wav 269 KB WAV File 13/0... Sending "the juice of lemons makes fine punch"...
° 6.wav 251KB WAV File 13/0... Sending "the box was thrown beside the parked truck"...
°| 7.wav 253 KB WAV File 3/0... Sending "the hogs were fed chopped corn and garbage"...
5 8.wav 269 KB WAV File 13/0... Sending "four hours of steady work faced us"...
“l 9.wav 277 KB WAV File 13/0... Sending "the birch canoe slid on the smooth planks"...
i 10.wav 269KB WAV File  13/0..0 [fx
& H1 Gab Blue... Folder 137
° 1.wav 241 KB~ WAV File 13/0...
) 2.wav 227 KB WAV File 13/0...
° 3.wav 239 KB WAV File 13/0...
° 4.wav 293 KB WAV File 13/0...
° 5.wav 269 KB WAV File 13/0...
° 6.wav 253 KB WAV File 13/0...
| 7.wav 321 KB WAV File 13/0...
°| 8.wav 245 KB WAV File 13/0...
° 9.wav 311 KB WAV File 13/0...
° 10.wav 287 KB WAV File 3/0...
2 H1 Gab Head... Folder 1374,
°| 1.wav 253 KB WAV File 13/0...
2| 2.wav 263 KB WAV File 13/0...
° 3.wav 271 KB~ WAV File 13/0...
Details N

11"+ Click and drag to move Editor...




4 Figure 1 = O

File Edit View Inset Tools Desktop Window Help

J0Ede A 0PEL-(E(0E|aD

Speech Recognition Performance

» Users » gbunkhei » Desktop » AES Material » Booth Demos » Background » Voice Inte

| Command ﬁlstory

Blue...

Blue...

Size

231 KB
217 KB
209 KB
249 KB
269 KB
251 KB
253 KB
269 KB
277 KB
269 KB

241 KB
227 KB
239 KB
293 KB
269 KB
253 KB
321 KB
245 KB
311 KB
287 KB

| Current Folder

Type
Folder

Folder

WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
Folder

WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
WAV File
WAV File

® EiEthovi assessSpeechQ

Date M...
13/1...8
13/1...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/1...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...
13/0...

"its
"thes
"rice
"the
"the
"the
"four
"the
" a l

"glue

Word Matches

Confidence

"its

3 @ € Q Search Documen

mand Window

it's easy to tell the depth of a well"
"please days a chicken leg is a red dis
'rice is often served in round balls"
the juice of lemons makes wine punch"
"the box was thrown beside the parked t
"the Hogs were fat chops corn and garba
'4 hours of steady work faces"

'the first canoe slid on the smooth pla
"a large size in stockings is hard to =
do the sheets to the dark blue backgrc
"excuse me to tell the depth of a well"

"theseé days a chicken lIeg is a rare dish™
"rice is often served in round bowls"

"the juice of lemons makes fine punch”"

"the box was thrown beside the parked truck"
"the hogs were fed chopped corn and garbage"
"four hours of steady work faced us"

"the birch canoe slid on the smooth planks"
" a large size in stockings is hard to sell"™
"glue the sheet to the dark blue background"
"its easy to tell the depth of a well"
"these days a chicken leg is a rare dish"
"rice is often served in round bowls"

"the juice of lemons makes fine punch"

"these things of chicken leg is a redfi
"price is often served in ramen bowls"
"but use of lemons makes fine punch"
"the box was thrown beside the parts tr
"Bogs Boots at Shopko in garbage"

"4 hours of study worth-based office"
"the birth canal we slid on the smooth
"a large size in stockings is hard to =
"glue the sheet to the dark blue backgr
"it's easy to tell the depth of a well"
"these days a chicken leg is a red disr
"Ross is often served in round balls"
"the Jews of lemons make spine punch"
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Speech Command Recognition with Deep Learning

yes

= Train a Convolutional Neural Network
(CNN) to recognize speech commands

= Work with Google's speech command dataset

= Leverage helper code for:

— Reading and managing large datasets
(New audio datastore prototype)

— Transforming 1D signals into 2D images via perceptually-aware spectrograms
(New auditory spectrogram prototype)

= Prototype trained network in real-time on live audio

MATLAB EXPO 2018
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https://research.googleblog.com/2017/08/launching-speech-commands-dataset.html

4\ MathWorks

To Learn More about Deep Learning with MATLAB

Demystifying Deep Learning
14:30-15:15

Deep learning can achieve state-of-the-art accuracy for many tasks considered algorithmically
unsolvable using traditional machine learning, including classifying objects in a scene or
recognizing optimal paths in an environment. Gain practical knowledge of the domain of deep
learning and discover new MATLAB® features that simplify these tasks and eliminate the low-level
programming. From prototype to production, you'll see demonstrations on building and training
neural networks and hear a discussion on automatically converting a model to CUDA® to run
natively on GPUs.

Dr. Amod Anandkumar,
Senior Team Lead,
MathWorks India

MATLAB EXPO 2018
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How Can I...

v Design a voice interface?
Phased Microphone Array Design

Array
System

Toolbox Beamforming and Direction of Arrival Estimation

Validate if my voice interface can work
In real-life scenarios?
Audio Live Acquisition from hardware

System
Toolbox

Leveraging Audio Plugins for performance improvement

True Gueszed

3lid on the smoocth planka® “the birth canal we 81
in stockings iz hard to sell”™ "a large 3ize in stock
to the dark blue background™ “blue the sheet to the

v/ Test the performance of my system?

Using Cloud Services for Speech Recognition
MATLAB
Creating your own speech dataset
hicken leg is a rare dish" “"these days a chicken

MQTLQB EXPD 2018 served in round bowla™ “rice is pfcen served
40
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Training Services

Signal Processing with MATLAB

This two-day course shows how to analyze signals and design signal processing systems using

MATLAB®, Signal Processing Toolbox™, and DSP System Toolbox™.,

Topics include:

Creating and analyzing signals
Performing spectral analysis
Designing and analyzing filters
Designing multirate filters
Designing adaptive filters

MATLAB EXPO 2018

4\ MathWorks
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= 4\ MATLAR R2016a
a @) ction [ (R — T,
File Edt View Inset fem Track O

iew Insert hem Track Options Actions Help  [Edit FX parameter: Track 1 Rock...]

o

New Oper G
v -

Videos and Webinars

<% |

= Real-time Audio Processing for Algorithm

Prototyping and Custom Measurements B DD oo B

= Reusing and Prototyping Code to
Accelerate Innovation: Smart Voice
Interfaces

= Innovate

= Reuse

= Prototype

MATLAB EXPO 2017

MATLAB EXPO 2018
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https://www.mathworks.com/videos/real-time-audio-processing-for-algorithm-prototyping-and-custom-measurements-121075.html
https://www.mathworks.com/videos/reusing-and-prototyping-code-to-accelerate-innovation-smart-voice-interfaces-1509623359225.html

&\ MathWorks:

Accelerating the pace of engineering and science

Speaker Details Contact MathWorks India
Email: Vidya.Viswanathan@mathworks.in Products/Training Enquiry Booth
LinkedIn: Call: 080-6632-6000
www.linkedin.com/in/vidyaviswanathan Email: info@mathworks.in

« Share your experience with MATLAB & Simulink on Social Media

= Use #MATLABEXPO
= luse #MATLAB because....................c....e. Attending #MATLABEXPO

Examples
| use #MATLAB because it helps me be a data scientist! Attending #MATLABEXPO
Learning new capabilities in #MATLAB and #Simulink at #MATLABEXPO.

« Share your session feedback:

Please fill in your feedback for this session in the feedback form
MATLAB EXPO 2018

&\ MathWorks
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