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1. MATLAB B#FiES
I e % Kalman Filter

'%3:% Predicted state and covariance

" '::Xp = F*Xe;

| Pp = F*Pe*F' + Q;

% Estimation

'S = H*Pp'*H' + R;
B = H*Pp';

| K = (S\B)"';

% Estimated state and covariance
. Xe = Xp+K* (z-H*Xp) ;
| Pe = Pp-K*H*Pp;

3 5 Estimated measurements
1 v = H*Xe;
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o o 9 | Automotive Adaptive Cruise Control Using FMCW and MFSK Technology ¢

@ Help - O *
+ | BOoB0ls

Search Documentation

Documentation

= CONTENTS

@ Confidential Prerelease Documentation — Subject to Nondisclosure Agreement

Automotive Adaptive Cruise Control Using FMCW and MFSK
Technology

This example shows how model of an automotive radar in Simulink for an adaptive cruise control (ACC) system, which is an
important part of an advanced driver assistance system (ADAS). The example explores both single and multiple targets scenarios.
It shows how FMCW and MFSK waveforms can be processed to estimate the range and speed of surrounding vehicles.

Open This Example

Available Example Implementations
This example includes three Simulink® models:

+  FMCW Radar Range Estimation: slexFMCWExample slx
«  FMCW Radar Multiple Targets Range and Speed Estimation: slexFIMCWIMultiTargetsExample six
+  Multiple Targets Range and Speed Estimation Using MFSK: slexMFSKMultiTargetsExample six

FMCW Radar Range Estimation
The following model shows an end-to-end FMCW radar system. The system setup is similar to the MATLAB Automotive Adaptive Cruise Control Using
FMCW Technology example. The only difference is in this model the FMCW waveform sweep is symmetric around the carrier frequency.

FMCW Radar Range Estimation

FMCW Tr i Y

am

FMCW Spacagram Platform

Radar Platform
= e
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sapt v v Dets Workspace ) Clar Workspace v [/ ClearCommands. + ‘
o ! e S — T e e
o # G| L b G b demos b LTC b MATLAB Compiler » ForPresenter » DemoFinal »
Current Folder [Workspace | Command History |4 Figures - Figure 4
|| Figurer | || Figure2 | DiffLiveExample.mix SolarAnalysisScript.m + |
@) This file can be opened as a Live Script. For more information, see Creating Live Scripts, x
1 .
09 98 %% Estimate Solar Ratio
08 1 99
o7 g 08 100 — EstRad = model (delTTest,AvgRelHumTest) ;
ﬁu“ ;D'G 101 — PredInt = predint (model, [delTTest AvgRelHumTest
fos S04 102
2 3
@0 & o2 103 %% Plot Estimated and Measured Solar Ratio
e 2013 104 D
02 E
o 105 — createFitFigure (DayOfYearTest, EstRad, PredInt, Sc
IPG : v
© a 8
2001 20035 20055 o 20075 20095 20115 Year 2000 o Day Of Year ——r B
[ Figure3:SolorFt < | lfSrgsass| General model: M
1 model (delT,RelHum) = a* (1+b*RelHum)* (1-exp (-c*de
_ Mk y N " Coefficients (with 95% confidence bounds) :
e i1 2 [, o An 3, e
e o e S aa i a = 0.7995 (0.786, 0.8129)
. e b= -0.003053 (-0.003328, -0.002777)
3 - w1 =0 m0 a0 %0 c = 0.01015 (0.007716, 0.01258) |
Hos AR n = 1.757 (1.666, 1.847)

0.2

e

11-| Ready

Relative Humidity

20 10
Temperature Change (°F)

50 100 180 200 250 300 350
Day Of Year

94.751 percent of data points are within estimated bo

Saved color settings are corrupted.
Resetting to defaults.
Jx >>

< i

»

script

[tn 86

Col 20
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CLASSIFICATION LEARNER VIEW

Ell:' ) 4 4 4 D & Advanced | [T Scatter Plot

) ) - [T] confusion Matrix
Import Feature Fine KN | Medium KNN Coarse KNN  Cosine KNN Train
FILE | FEATURES | CLASSIFIER |

| FLOTS

Data Browser (O] | Scatter Plot 0
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| 4\ Curve Fitting Tool

File Fit View Tools Desktop Window Help A X

- 0|9 Q@@ |EE) % B o8O

||v History | Variable on X axis:

VM
Linear SVM

Scatter Plot of humanActivityData for: k-Nearest Neighbor

Wmean_total_acc_x_train

Tree Variable on Y axis:
Simple Tree

Wmean_total_acc_y_train
Tree

Medium Tree

Legend
Tree

Complex Tree Correctly classified
® laying

S Sitting

iRV : ®  ClimbingStairs

VM

Fine Gaussian SVM

KNN
Fine KNMN

_train

Y

Misclassified - true class is:
X Laying

Sitting
# Climbing Stairs

Wmean_total_acc

w Current model

Type: k-Mearest Meighbor Show Classifier Results
Preset: Fine KMNM

Data Transformation: Mene Classifier Results
Status: Trained Color of misclassified points
represents:

True class ] L 02 04 06 08
Wmean_total_acc_x_train

¥ ¥ Visualization Settings a
View: |3D Array Directivity i)
Option: Folar v‘
Show Geometry: [7]
¥ ¥ Array Characteristics a
Array Directivity: 13.50 dBiat 0 Az; 0 EI
Array Span: x=0my=15mz=15m
Number of Elements: 16

EDITOR PUBLISH VIEW
Efunetion [trainedClassifier, wvalidationfccuracy] = trainClassifier(trainingData) =
+% trainClassifier (trainingData)

% Auto-generated by MATLAB on 29-Jan-2016 16:15:00

% Extract predictors and response
% This code processes the data into the right shape for training the
% classifier.

m

- inputTable = trainingDatar

= predictorNames = {'SepalLength', 'Sepalwidth', 'PetalLength', 'Petalwidth'}:
- predicters = inputTable(:, predictorNames);

- response = inputTable.Species;

- iscategoricalPredictor = [false, false, false, false]; %#ok<*NASGU>

% Train a classifier

% This code specifies all the classifier options and trains the classifier.
- classificationKnNN = fitcknn(..

predictors,

response,

'Distance’, 'Euclidean',

'Exponent’, [],

'NumNeighbors', 1,

'DistanceWeight', 'Equal"',

'Standardize', true,

'ClassNames', {'setosa': 'versicolor'; 'virginica'}):

% Create the result struct with predict function

66 — predictorExtractionFcn = @(t) t(:, predictorNames); i

[ trainClassifier Ln 89  Col 55

-25
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parfor m = 1l:numel(freq)
AR(m) = axialRatio(sp, freq(m)

, 0, 90);
RL(m) = returnLoss(sp, freq(m));

dededededede

File Edit View Inset Tools Desktop Window Hel
NEAS KR UDEL-[S[0E|=D end
(s add2/¢EEv9 0DLO

. . X = cos(pi*(0:N)/N);

. . S kk’ﬁ | | X = gpuArray(x);
IRIR3D WHRFTIHE = 0
dt = 6/N"2;

[xx,yy] = meshgrid(x,y);
vv = exp(-40*((xx-.4).72 + yy."2));
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File Edit View lnser: Tools
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Deskiop  Window Help >

rage Consumption

00 2005 2010

001
1990 1992 1994 1996

2002 2004 2005 zoos | Sonsumption (1990 - 2013)

2000
Year

2010

Usage [MW!

RO & R &
Month

@

7.17 7.41 7.70 7.73
7.48 7.61 7.78 7.79
7.57 7.79 8.01 7.80
7.69 7.98 8.03 8.13
7.96 8.14 8.38 8.56
8.10 8.32 8.61 8.74
8.18 8.38 8.54 8.73
8.24 8.41 8.56 8.73
L . ]
mean I

e
o

Try again
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MATLABT E#=

HOME

E/RMATLABIZITHI S ET BE 12

PUBLISH
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iE L &L B @) magic

g oo -]

= Find Files Insert [= (77 . = ~ - .
H S Ld Find i < G et (5 £ il 2 12 @ (] Run section ’\LE?
|L.) Compare v | GoTo v Comment % 42 7/
New Open Save Souce Breakpoints ~ Run  Runand | Advance  Runand
v - v  Control = Print = \{ Find + Indent - ~  Advance Time
FILE NAVIGATE BREAKPOINTS RUN
< P » C: » Jobs » Statistics and_Mathine_Learning » PredictiveMaintenance » 5. PredictiveMaintenance »
Current Folder  |FZ Editor - C:\Jobs\Statistics and_Mathine_Learning\PredictiveMaintenance\5. PredictiveMaintenance\DataAnalytics4Predict...
Name « DataAnalytics4PredictiveMaintenance.m L+ i
: bak | 66 g™
¥  Data 67 %% Easily extract information from tables
+ DataAnalytics4Predictiv... 68 — X = trainFDO01Unit1.Time;
+  DataforNeural 69 — y = trainFDO01Unit1.HPCOutletTemp;
2 html 70 % interactive plot capabilities when selecting x and y
E  mps oL
. . 72 %% Interactive visualizations to aid discovery
Y| AR, AIlladE T4 — fori=1:9 MATLABA S 45 5
| BB EFEARUT 75 — h(i) = subplot(3,3,i); . A LIRS
| BT Ex ¢ 76— end ITMATLABARHS .
Ll ICAI"_IIIE TWITCT I T : a..
= fi ; -
) classificationTraining.m g flg-uirf’]ﬂ 45 -
‘(; - - .
classPredictm 79— h(i) = subplot(3.2,i-9); v
‘& DataAnalytics4Predictiv... Bl IS >
(= DataAnalytics4Predictiv... Command Window ®
~ dataClass1.txt >>
] dataClass11 >> MATLAB 74472518 . A] b
i. dataClassC.csv Jx >> IZITMATLAB AR F1 BRI £

L4 fdienMAanfiicinn m

W

DataAnalytics4PredictiveMaintena... ~

4—

- P
Workspace _ @
Name -~ Value
[ file 'C:\Jobs\Statis{
[l filename "train_FDO001_L
| & trainFDO01Unit1 192x26 table
MATLAB T {E= 4]
(workspace), 7El
AUEEAGFRE
< >
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Array (#026) -
BEEZMENTE
(EEKE, EE4E)

Matrix (ZEf%)
AR 2-D array (m-by-n)
[T TTT]

Vector (/A=) : E
1-D array (1-by-n or m-by-1)

Scalar (#r=

$A1E
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calendarDuration
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categorical
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intX single double
uintX

HER

function
handle
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Sl x = A(2,end)

A(7,k) —K =

4‘ A(end,l) = x

‘—L..I. I

x = A(1:6,3)
P x = A(l:end,3)
x = A(:,3)

25
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7.17 7.41 7.70 7.73
7.48 7.61 7.78 7.79
7.57 7.79 8.01 7.80
7.69 7.98 8.03 8.13
7.96 8.14 8.38 8.56
8.10 8.32 8.61 8.74
8.18 8.38 8.54 8.73
8.24 8.41 8.56 8.73
e '
[ mean ]
~
7.8331 8.0397 8.2195 8.3236

sin
sind
sinh
asin
exXp
log
log2
logloO
sqrt
nthroot
abs
angle
floor
ceil
round
mod

max

min
mean
median
std

sum
prod
diff
gradient
cumsum
cumprod
corrcoef
cov

4\ MathWorks

for

end

I,_'_
Il

9:.01:10;
y = sin(t);
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MATLAB THE
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N |
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Support o
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Data  Selection

FILE | FEATURES

Complex
Tree

VIEW

Medium Tree Simple Tree  Linear SWVM

CLASSIFIER

] Classification Learner App ill&—4

() Advanced | [ Scatter Plot

VA
] confusion Matrix
Export Model

[ roC Curve =
TRAINING FLOTS

Data Browser

w History

@

w Current model

Type:

Preset:

Data Transformation: None
Status: Untrained

EXPORT

4\ MathWorks
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G

Step 1

Select dataset from MATLAB workspace.

Step 2

Select predictors and response.

Step 3

Define validation method.

T_mean

T_pca

T_stdv
lumanActiviyData
rawSensorDataTrain
body_gyro_x_train
body_gyro_y_train
body_gyro_z_train
total acc_x_train
total acc_y_train
total acc_z_train

MName Type

Range

Import as

(@ Use columns as variables

Use rows as variables

Wmean_total_acc_x_t.. double
Wmean_total_acc_y_t.. double
Wmean_total_acc_z_t.. double
Wmean_body_gyro_x... double
Wmean_body_gyro_y... double
Wmean_body_gyre_z... double
Wetd_total acc_x_train double
Wetd_total acc vy_train double
Wstd_total_acc z_ train double
Wsitd_body_gyro_x_tr... double
Wetd_body_gyro_y_tr... double
‘Wstd_body_gyro_z_tr... double
Wpcal_total acc_x_t.. double
Wpcal_total acc y_t.. double
Wpcal_total acc_z_t.. double
Wpcal_body_gyro_x... double
Wpcal_body_gyro_y... double
Wpcal_body_gyro_z... double
activity categorical

-0.3707 .. 1.05533

-0.454512 . 1.005...
-0.988372 .. 0.977...
-0.914161 .. 0.790...
-0.351087 .. 0.435..
-0.437807 .. 0.404...

0.00134528 . 06...
0.00151609 .. 0.3...
0.00288051 .. 0.3...
0.00169888 .. 1.7...
0.00201112 . 1.5..
0.0021924 .. 0.57...

-13.2582 .
-5.52044
-12.1605 ..
-9.18752 ..
-10.0085 ..
-9.08103 ..

S unigue

2.85553
11.0487
10.0782
B8.79436
10.9579
529596

Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Response

@ Cross Validation

Select a number of folds (or divisions) to partition the data
into. Each fold is held out in turn for testing. The app trains
a model for each fold using all the data outside the fold.
The app testz each model performance using the data
inzide the fold, then calculates the average test error over
all folds. This methed gives a good estimate of the
predictive accuracy of the final model trained with all the

) Holdout

Select a percentage of the data to use as a test set. The
app trains the model on the training =et and asseszes the
performance with the test set. Since the resulting model is
based on only a portion of the data, it is recommended
only for large data sets.

) Mo Validation

Use all the data for training and compute the error rate on
the same data. The estimated error rate is likely to be
unrealistically low. The actual error rate when the model
iz used to predict new data is likely to be higher.

Cross Walidation Folds: 5

Bl

1. SABIEHEE Cross-
validation

4\ MathWorks
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] Classification Learner App WIlZ&— =3

.. i Advanced Scatter Plot \
* » e E o l L]

M M [ confusion Matrix -
Complex  Medium Tree Simple Tree Linear SWM i Export Model

SEANBIEHEE Cross-

Tree

CLASSIFIER

[ roc curve <
PLOTS EXPORT

Data Brog - < < train
¥ History mean_total_acc_y_train
mean_total_acc_z_train
mean_body_gyro_x_train
mean_body_gyre_y_train
mean_body_gyro_z_train
std_total_acc_x_train
std_total_acc_y_train
std_total_acc_z_train
std_body_gyro_x_train
std_body_gyro_y_train
std_body_gyro_z_train
peal _tetal_acc_x_train
pcal_total_acc_y_train
pcal_total_acc_z_train
pcal_body_gyro_x_train
¥ Current Wpcal_body_gyro_y_train

Type: pcal_body_gyro_z_train
Preset:

Data Transf

Status: Untrained

L]
O
O

| Scatter Plot 0 |

Variable on X axis:

Wmean_tetal acc_x_train

Variable on Y axis:

Wmean_total_acc_y_train

Legend

Observation from class
® Laying

Sitting
®  ClimbingStairs

Show Classifier Results

Clazsifier Results

< Model not trained >

_train

Y

Wmean_total_acc

Scatter Plot of humanActivityData

o

02 04 06
Wmean_total_acc x_train

validation

/.

2. HIERERESHHEIERE
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£ Classification Learner App IIZ—/MEH

a “1
§\ Classification Learner - Sca LEn_
CLASSFICATION LEARNER VEEW 2aidBLS =@ =

op 4| ¢ ¢ @ _‘”“"’a“"“‘ gi::::f;m Ve 1. EJ'-)\%'&?E#IQE Cross-
validation

Import Feature Complex | MediumTree Simple Tree Linear SVM
Data  Selection Tree [ RoC curve

FILE | FEATURES — A | PLOTS EXPORT

Data Browser i | Scatter Plot |

Export Model
-

w History Variable on X axis:

Scatter Plot of humanActivityData

| 0. BIBIRER SISERE

Variable on Y axis:

Wmean_total_acc_y_train

Lz:wation from class 3 " i) | I g/#\ % /I\*E ilj

® |aying
Sitting
®  ClimbingStairs

_train

Y

Show Classifier Results

Clazsifier Results

Wmean total acc

w Current model

Type:

Preset:
Data Transformation: None < Model not trained >
Status: Untrained

04 0.6
Wmean_total_acc x_train
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Search | 1. %‘)\%&*E#iﬁﬁ CrOSS_
DECISION TREES . 2 Val |d at| on
4| ¢ @

Complex | Medium Tree Simple Tree

e 2. BIRRZESHEERE

SUPPORT VECTOR MACHIMES

4 4 4 4 @ \ -
Linear 5WM  Quadratic  Cubic SWM Fine Medium 3 " l)l I g’#\ % 4\1:%@

SV Gaussian ... Gaussian ...

MNEAREST MEIGHBOR CLASSIFIERS

R N L O

Fine KNN  Medium KNMN Coarse KNMN Cosine KNN ~ Cubic KNN ~ Weighted
KNN

EMSEMELE CLASSIFIERS

4 4 & 4 4

Boosted Bagged Subszpace  Subspace
Trees Trees Discriminant KNMN RUSBoost...
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» History

b Advanced [ Scatter Plot

[ confusion Matrix
Export Model
[ roc curve -

PLOTS | EXPORT

4\ MathWorks

SV
Linear SVPA

Tree
Simple Tree

Tree
Medium Tree

Tree
Complex Tree

Fine Gaussian SYM

KMM
Fine KMM

represents:

True class

£
m
i
=

Y

Wmean_total_acc

Scatter Plot of humanActivityData for: k-Nearest Neighbor

LB
t f 3‘*:,

£

3

02 04 06 08 1
Wmean_total_acc x_frain

1. BABIEHIZE Cross-

validation
2. BERZRESFHEREF

3. NEZNER
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Data Selection

FILE | FEATURES |

4

CLASSIFIER |

D {5} Advan

] Classification Learner App JIl&—MEE

[T Scatter Piot

@ Confusion Matrix

TRAIMING

Data Browser

w History

SVM
Linear 5WM

Tree
Simple Tree

Tree
Medium Tree

Tree
Complex Tree

SVM
Cubic SVYM

SVM
Fine Gaussian 5VM

KMMN
Fine KMNMN

w Current model

Type: k-Nearest Meighbor
Preset: Fine KNIN

Data Transformation: None
Status: Trained

Overall Accuracy
54.9%

Overall Error
5.1%

Summarize
@ Per true class

View percentages per true class
including True Positive Rates (TPR)
and False Megative Rates (FNR).

() Per predicted class

iew percentages per predicted
class including Positive Predictive
Values (PPV) and False Discovery
Rates (FDR}).

) Overall
View percentages over the entire
confusion matrix.

| ScatterPlot | Confusion Matrix 0

G

True class

Laying

Sitting

Climbing Stairs

Standing

Walking

Confusion Matrix for: k-Nearest Neighbor

0 0 0 0
0.0% 0.0% | 0.0% | 0.0%

42

o
0.0%

45 0
3.3% | 0.0%

0 83 0
0.0% | 68% | 0.0%

SittingClimbing StaB&anding Walking
Predicted class

TPR/FNR

EANBIEFHIZE Cross-
validation

WA R SR
NZZ P IRE

LR LB SRR
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G

IT;

] Classification Learner App JlZ&%—1=E

1. SANBIEHEE Cross-
validation

Export Model
W Export the currently selected classifier in the History
list to the workspace to make predictions with new data

Export Compact Model 2 . %& ?E ?ﬂﬁe IF%:":\ 5 tl:ﬁ {[E ii*%

@ Export the currently selected classifier in the History list without
its training data to the workspace to make predictions with new data

Generate Code

v Generate MATLAE code for training the currently selected 3 . i}llg}#\%ﬁ\*%iu

classifier in the History list, including validation predictions

-

Efunctian [trainedClassifier, wvalidationBccuracy] = trainClassifier(datasetTable)
-|% Extract predictors and response

) . . i — A Y s
predictorNames = {'Wmean total_acc x train', "Wmean total acc y_train', '"Wmean total acc Z 4 % t 4N -L\ll Lﬁ
predictors = datasetTable (:,predictorNames) ; - -—|:| )L

predictors = tableZarray (varfun (@double, predictors));
response = datasetTable.activity:
% Train a classifier

[ R T I S PO NI

trainedClassifier = fitcknn (predictors, response, 'PredictorNames', {'Wmean total acc X tr

| T 5. BRI Eg BBtk

11 partitionedModel = crossval (trainedClassifier, "EFold', 5);

12

13 % Compute walidation accuracy

14 -validationAccuracy = 1 - kfoldLoss (partitionedModel, 'LossFun', 'ClassifError');
15

16 %% Uncomment this section to compute validation prediectionz and =scores:

17 T% % Compute walidation predictions and scores

18 % [validationPredictions, wvalidationScores] = kfoldPredict (partitionedModel]);
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ERHEMLE (CNN)

FEF 573
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camera = webcam: % Connect to the camera

nnet = alexnet; % Load the neural net
while true
picture = camera.snapshot; % Take a picture

picture = imresize(picture,[227,227]); % Resize the picture

label = classify(nnet, picture); % Classify the picture
image(picture); % Show the picture

title(char(label)); % Show the label

drawnow;

end
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> ALAEFER MATLAB HITiHE?
- FIFRE SREHATERE
- MRTERTE, BV, TEEXURERDRIARE
- LEAFHHITIRMMSE, MARHE
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Multicore Desktop

MATLAB multicore
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Parfor {§If
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Default Cluster
Discover Clusters...
Parallel Preferences
Manage Cluster Profiles
Monitor Jobs

Test Cloud Connection

3

o

Cluster of computers
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NVIDIA GPUs

Using NVIDIA GPUs

EEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEE
SEignseeRanes
Epmmm CPUCOres gppm
EEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEE
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R

> IE#E[a)n
o KMEFHITA/ES RELIEIE
- HEZRER
- TEREE

> 300+ BB GPU IfEERY MATLAB R

> THMEXH
* Neural Networks
* Image Processing
» Signal Processing

..... Learn More

4\ MathWorks

. |

nvibiA

Transfer Data to GPU ‘ ﬁ

A = gpuArray(A); r A
AERRERRRENEEEEER
) :::llllllllll:::
Perform Calculation on GPU I=m GPUcores gmm
) ([ [] (1T
X = expint(A); Eiiemsnnnnnnniil
T
Gather Data
X = gather(X); G J
Create a Sparse gpuArray
i = [900 1000];
j = [960 1000];
v = [10 100];
s = sparse(i,j,v,1500,1500);
g = gpuArray(s);
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Image Processing

Batch Image Processor, Block
Processing, GPU-enabled functions

Recolored Image of Peppers

Original Image of Peppers

Signal Processing and
Communications

GPU-enabled FFT filtering,
cross correlation, BER

LTE Tumo oo

BER
] o a
Y 3 %
/ T4
98
EE]
G
-
H
W !
i

FHITIHTE TR (MATLAB %ik)

W ERENEIRTERE AT E

Statistics and Machine Learning

Resampling Methods, k-Means
clustering, GPU-enabled functions

B

- I ] = o

Computer Vision

Parallel-enabled functions
in bag-of-words workflow

extract keypoints feature descriptors clustering wvocabulary visual words

feature detection
feature vector

& - O me
Al —— e — %’m O -5
— g v "’:"‘ .

grid .

Hox

Neural Networks

Deep Learning, Neural Network
training and simulation

' 4 Function iting Neurl Network (view) = Eon |
]
Hidden Output
Input Output
3 1
10 1 |
v

Optimization
Parallel estimation of
gradients

Other parallel-enabled Toolboxes 63
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Datastores

Apache Spark™ on Hadoop

[

\

1 r 1
111 26 411115 30 45} 120 35 504
1

Tt = tall (ds) (11111 4\
fitlm (ttTrair
fare amou

il

1 1 1 1
112 27 42} 116 31 46]s = j21 36 51

1 1 1 I I
113 28 43117 32 47) 122 37 52
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o Tall
Distributed Arrays R2016b New!
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Explore the wide range of product capabilities, and find the solution that is right for your

application or industry.

Data Analytics

Develop data-driven insights that
lead to improved designs and
decisions.

» Learn more

7 -\ Deploy analytics E

/' Data Aggregator to aggregator |
| « Online analytics > s
\ « Visualization and reporting ’

. a

= )

LJ = *----66&&;60;“;“‘5'7 """ :

’ ( Edge Nodes

2 * Local embedded =

Internet of Things

Connect embedded devices to the
Internet and gain insight from your
data.

» Learn more
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