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Accessing Data from MATLAB

Access

lolxl

- Files
. ~Select Cofumn Separatoris)
J— Excel y teXt, Or blnary ¢ Lomms ¢ Space ( Semicolon (% Tsb " Other l— Mumber of text header lines: IE

Previews of Clipboard

. . . g
M |t m d nt f 36.9662 35.37638 34.58519 || & pastespecial |
u I e Ia., SCIe I IC 34.40526 33.501867 33.00876 1 z 3 4
95.15146 34.06018 33.73313 1 36,9662 35,3764, 34.5852 34,467 -
3650117 3672705 35.73815 2 34,4053 33,5017 33.0098 33,2327
3 35.1515, 34,0602 33.7331 33,9715
35.82469 35.62639 34.63891
—_— We b X M L 4 36,5912 36.727 35.7382 35.7187
] 34.12814 34.23737 33.0865 5[5 35,5247 6.6264 34,6389 34,4785
33.56662 33.19663 32.55285 & 34.1281 34,238 330665 32,746
- - 34.99161 <) HDF Import Tool =]
= Applications and lanquages
33.68548 3| view | Fie a5 HOF-EOS =] | -metacata =
33.071586 3| File viewed as HDF-EOS Name: DecorrelationStretchSWIR
[z.29452 3| =29 datatile.hat Dimensions:
— CI/C++, Java, FORTRAN S M | |
] 1 32.40723 3 R Size: 2100
33.13329 3 O B Name: ImagePixel
. . o Size: 2490
— COM, .NET, shared lib e =
y = 3 S are I rarles Help # Bandd rImport: HDF-EOS Swath
Dataset Mamme:
e @4,_DataPlane Box Cormers:

4 Geolocation Fields: ) op
Units: Decimal Degrees

# Geodeticl atitude Ti
— Databases F oty |
@ Longtuce T Longitude _ Lattude ILIL

" Direct Index User-dsfined

- Measurement hardware N [ " —

DMimageline

" User-defined

Cross Track Inclusion Mads | ¥

— Data acquisition hardware for e —
signals or images S

Helps | Resetto defauts | Impart |

Workspace Variable Name

— Stand-alone instruments and devices e B



., \ MathWorks MATLAB&SIMULINK

MATLAB Connects to Your Hardware Devices

Instrument Control Toolbox
Electronic and scientific instrumentation

Data Acquisition Toolbox
Plug-in data acquisition boards
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Automotive Systems Laboratory Tests
Crash Sensors Using MATLAB and . = —
Data Acquisition Toolbox

Challenge

To sample crash test data fast enough to enable
accurate testing of a magnetic sensor

Automotive Systems Laboratory crash

Solution test unit.

Use MATLAB and Data Acquisition Toolbox to
develop an onboard crash test system and analyze
the resulting data

Results “MATLAB and Data Acquisition
= 30-40% reduction in test and analysis time Toolbox saved me at least 30-
= Data acquisition program built and refined in just 40% of time because | didn’t
two hours have to deal with separate tools

= \ersatile, built-in mathematical functions

) for measurements and analysis.”
for complete data analysis

William Merrick
Automotive Systems Laboratory
Takata

Link to user story
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Data Analysis and Visualization in MATLAB

Explore and Discover

Confidente negions
Ll I f ) -

- Data analysis

— Manipulate, preprocess, and
manage data

— Fast, accurate analysis with pre-built : >
math and engineering functions G ot Arctom

Visualization
— Built in graphics functions for
engineering and science
(2D, 3D, VolViz)
— Interactive tools to annotate and
customize graphics
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Expanding the Capabilities of MATLAB

Explore and Discover

= MathWorks add-on tools for
— Statistics and curve fitting
— Signal and image processing

— System identification and
control system analysis

— Neural networks and fuzzy logic

— Optimization

— Model-based calibration and more ...
= Partner products for

— Additional interfaces

— Domain-specific analysis

— Niche applications
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Roche Evaluates Drug Safety and
Efficacy Using MathWorks Tools

MATLAB&SIMULINK
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Challenge

To increase the efficacy and safety of clinical drug
trials and accelerate drug discovery

Solution

Use MathWorks tools to model drug interaction with
human tissues and organs, optimize dosing regimes

Results
= Months of effort saved
= Therapeutic profile redefined
= Clinical trial approval process streamlined

free (active)
target protein

target protein concentration [ug/ml]
high clearance rate of target prote

fraction of target protein in dimeric form

(

0.01
0.1 1 10 100 1000
compound cohcentration [ng/ml]

<
X

MATLAB visualization used to predict the clearance
rate of the target protein.

Link to user story

“Using MathWorks tools to solve
difficult ODE and ODE-PDE models,
visualize results, and perform
parameter optimization enables us to
qguickly isolate issues in the
development of candidate drugs and
to design the best experiments to
tackle those issues."

Cristiano Migliorini
Roche
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Sharing Results from MATLAB
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Sharing Results from MATLAB

Share
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— MATLAB Report Generator 3myo Energy Forecasting

B myDi| This demo showcases visualization and analysis (heavy statistics) for

| — forecasting energy usage based on historical data. We have access to
hour-by-hour utility usage for the month of January, including information
on the day of the week and the Heating Degree Days (defined as
Average Temperature minus 65) of each day. Using this information, we

Feed your results into downstream 8o up i e lori for fersasing s wowgy omge
design tools

time of day.
Contents

+ Load Data

« Visualization

+ Statistics

« Utility Usage Predictions

- Deploy applications to other Dol

e Correlation with Heating Degree Days

+ Interesting to see the above, separately for each day of the week

e nVi ro n m e ntS + Variance Distribution

+ Conclusion

Load Data

Load data from excel worksheet

4 | of”

Dane
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Automating Digital Filter Implementation
for an Audio Codec at MediaTek

Challenge
Design audio codec filters to rigorous signal-to-noise ratio
and total harmonic distortion standards while minimizing o
power consumption and silicon area Filter architecture and segment of generated
code.
Solution
Design individual filters in MATLAB and Filter Design g 48 _
Toolbox and use Filter Design HDL Coder to generate JiESISof the initial chip run
synthesizable RTL code uncovered no problems
Results whatsoever with the digital
= RTL development cycle reduced from three months to portion of the audio codec. This
less than two weeks meant that our team was free to
= System modifications made in days, not weeks lend a hand with the analog parts
= Evaluation of multiple filter architectures accelerated of the design and with the rest of
the testing effort.”
MediaTek Inc.
Link to article
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Building an Analysis Application with MATLAB
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Building an Analysis Application with MATLAB

Access Explore and Discover Share
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Beth Israel Deaconess Medical Center Improves

MRI Accuracy Using MathWorks Tools

MATLAB&SIMULINK

Challenge

To develop a safe and effective way to improve the
resolution and speed of MR scans

Solution

Use Image Processing Toolbox software and other
MathWorks products to develop a technique for
accessing multiple image components simultaneously

Results

= Faster, more informative MR scans
= Ability to experiment with new approaches
= Reduced programming time

SMASH image of the
chest and abdomen,
reconstructed from MR
signal data.

Link to user story

“MATLAB provides a combination
of matrix manipulation and
visualization capabilities that are
key to our imaging work.”

Dr. Daniel Sodickson
Beth Israel Deaconess Medical Center
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Outlook: There’s more for you!

Simulink Product Family Application-Specific Products
P o g D,
e | w [ - | B |/ | il | |
& SIMULATION AND MODEL-BASED DESIGN Image and
-

THE LANGUAGE OF TECHNICAL COMPUTING

MATLAB Product Family -
18



