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Agenda

= |ntroduction to MATLAB

Installation of Support Package
— Setting up MATLAB to talk to your Raspberry Pi

Camera Board demo
— Setting up Camera Board and detecting faces

12C and SPI sensor demos

— Sparkfun TMP102 Temperature sensor
= Setting up sensor and plotting temperature data

— Sparkfun LIS331 Triple axis accelerometer
= Setting up sensor and taking measurements

= Using data to visualize orientation

Conclusion and Additional Resources
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Introduction to MATLAB
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Using MATLAB with Raspberry Pi

MATLAB

Design Algorithms/

Analyze Acquired
Data l l
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Installing Raspberry Pi Support for MATLAB
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Setting up Support Package

ﬂ Support Package Installer | = | (=] X

Set up support package
Choose a support package to start the setup process.

Support package for:
i N
ﬂ Support Package Installer E@g

Configure network

Choose your network configuration:

Metwork configuration

(") Local area or home network

(@) Direct connection to host computer

() Manually enter network settings

Direct connection to host computer

Ethernet cable




Uploading firmware

‘ Support Package Installer

Update firmware

The firmware update process for Raspberry Pi hardware consists of copying a
Raspbian Wheezy Linux firmware image onto a memory card and booting the

Raspberry Pi board with this memory card. We will guide you through this process.
Click "Next" to get started.

‘ Support Package Installer

Select a drive
Insert a 4 GB or larger SD memory card into a memory card reader on the host computer.
Select the drive letter that corresponds to the memory card reader:

If you do not find the memory card reader in the list of drives, reinsert the memory card fully
and click "Refresh".

-

Slide lock switch
up to unlocked

4\ Writing firmware image to SD card... | = | &=l 2

i
52% of 2825MEB (4 min 55 seconds left)
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Detecting Raspberry Pi

g N
‘ Support Package Installer ‘ =i DS ‘
Connect the Raspberry Pi hardware
Instructions
[f ] T Y a 1. Remove the SD memory card from the host
(®) C:{ computer and insert into the Raspberry Pi hardware.

SD gard ¥ ‘ 2. Connect an Ethernet cable to the board. Connect

the other end of the Ethernet cable to a network or

directly to the host computer.

3. Connect a 5V micro USB power supply to the
board. The power supply should be rated for at
least 700 mA.

-_.LMN NOTE: You may connect optional peripherals such
as a monitor, keyboard, etc. at this time.

Make sure that the 'PWR' LED is solid red and

the 'OK/ACT' LED indicating SD card activity
starts blinking. Then, click 'Next' to continue.

Power cable

< Back ] ’ Next > ] ’ Cancel ] I Help
4\ Configuring network... | = B X
Detecting Raspberry Pi (161 seconds left)...
-— |
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Completing Installation

ﬁ Support Package Installer | = |3 2<

Confirm board configuration

If you want to log in to the beard in the future, the host name, IF address, user name, and password are
displayed below.

IP address: |169.254.0.2 Test Connection
Host name: [aspberrypi-qk4hUeTbql
User name: | pi -~

Password: |raspberry "‘l TES’[iﬂg connection... | — El EE

MOTE:

1. Your Raspberry Pi hardware will speak its IP address through the analog audio connector when CDnnECﬁDn 5L CCE‘SETUI

it boots.
I

2. You can configure your Raspberry Pi hardware to automatically send an e-mail when IP address
changes. Click 'Help' for detailed instructions.

< Back H Mext > H Ci
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Demo: Capturing an image with the Camera
Board and Detecting Faces

© 2014 The MathWorks, Inc.
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Connecting the Camera Board

3
2

Raspberry Pi Camera
Rev 1.0
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Summary: Using Camera Board from MATLAB

= Create raspi object - .
mypl= raspl;

= Create Camera Board cam = cameraboard (mypl, 'Resclution', '1280x720");
ObjeCt cam.Brightness=70;

image=snapshot (cam) ;

= View/Change Camera
Board Settings

= Use snapshot to take
acquire image

- Create loop to acquire
video

= Perform face detection on
the acquired video

imagesc (image) % view image

13
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Demo: Measuring temperature with an
1I2C temperature sensor

© 2014 The MathWorks, Inc.



Connecting an 12C sensor

12¢1_5DAgei0 2)

12C1_SCL (er103)

We need to connect:

« SDAto GPIO 2 (12C1_SDA)
+ SCLto GPIO 3 (I2C1_SCL)
« VCCto03.3V

* GNDto GND

« ADDO to GND

GPIO 4 eraL iy

;'.._

GPIQ 17

GPRIO 27

GPIO 22

433V

GP{O 10 is_wos)
AY

GPIO b\gwxo_m.tw
\

\
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\
5
h—
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©@@®—

Sensor pinout for TMP102 temperature sensor

N

GPIO 23
GPIO 24
f—ip

GPIO 25
GPIO 8 (cen)

GPIO 7 (ce1)

U Supply: 1.4V to 3.6U

_ _ JP1
C1 -
3w NEY M5 ——
Ui (= e s 2.1u -
wee 31 uce  sDA - -
SCI =Ll
ALERT [3—ALERT Change the position of jumper
p - L 1€ L
2] GND ADD@ [—G@oDe] 9 posi jump
uce i
TMP1@21:1 e S |
T - 10010010 ©@x92) uhen Jjumpered to UCC,
JPZ
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Summary: Reading from TMP102 12C sensor

Create raspi object R

Scan I12C bus for address of sensor (0x48) o A O D
Create i2cdevice object N I R

Read temperature register

Decode temperature using formula in datasheet ol

mypl = raspi;

Active RAddresses = scanlIZCBus (mypi, '12c-1'); % look for sensors on IZC bus
tempsensor = iZ2cdev{mypi, 'iZc-1','0x48"'); % create temp sensor object

temp = double (bitshift (swapbytes (tempsensor.readRegister (0, 'intle')), —-4))...

* 06257 % convert wvalues to degrees C

4\ MathWorks
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Demo: Orientation Sensing with an SPI
accelerometer

© 2014 The MathWorks, Inc.



Connecting an SPI sensor

We need to connect:

« SDAto GPIO 10 (SPIO_MOSI)
« SAO to GPIO 9 (SPIO_MISO)
« SCLto GPIO 11 (SPIO_CLK)

« CSto GPIO 8 (CEO)

« VCCto 3.3V

« GND to GND

Sensor pinout for LIS331 accelerometer

VCEC
IP1
- ug
=2 LS 11
—+ L cs HE Lo
-t 1 1 uoolo scLsspc [—+—SCL
I e 15 1 uoon spassnl |—2—SO8
o ERT R Shasenn | £ SAR
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GND Tz |INT2
- L
GND 18| Gom
i LIS331
GND

+3.3V

GPIO 29

GPIO 31
i

| eni® - 733V =[]

12C1_SDAER0 )

12C1_SCL (co103)

GPIO 4 (zrouky)

|l_.

GPIO 17

GPIO 27

GPIO 22

+3 3V

GP{O 10 s91_mosy

Ay
GPIO b\ﬁpn_wwf
\

\
GPIO 11 SM0_SCLK)

N\
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GPIO 14 (uarmo_TxD
GPIO 15 (uarTmo_rxoy
GPIO 18 pwwoisei1_cE0)
it

GPIO 23

GPIO 24

GPIO 25

GPIO 8 (cen)

GPIO 7 (cei)
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Summary : Reading from LIS331 3- axis accelerometer

= Create raspi object
= Enable SPI mybL morEsbas

_ enableSPTI (mypl) ;
« Create Acceleration Sensor

ac = 1is331(mypi, 'CEO0'); % create sensor object

cﬂﬁect (%, vy, z]=ac.readhcceleration;
— Object decodes N
— Object maps registers
- Take readings i
= Do something interesting
— Simple Orientation N e
Sensor o
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Wrap-Up

How to install Raspberry Pi MATLAB Support
How to acquire images using Camera Board

How to use 12C and SPI sensors from MATLAB with your Raspberry
Pi

= Application examples

— Face Detection
— Plotting temperature
— Orientation sensing

&\ MathWorks:
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How to buy MATLAB and Simulink

Standard Education
For use at a commercial. For use in teaching and
government, or other academic research at 3

organization by a single user. degree-granting institution.

More information at:
https://www.mathworks.com/store/index.do

Student

For use in conjunction with
courses offered at a degree-
granting institution.

Home

For personal use only. Mot for
government, academic,
commercial, or other
organizational use.

4\ MathWorks
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Get started today!

Get your Raspberry Pi
— www.elementl4.com

Install MATLAB & Simulink
— https://www.mathworks.com/store/index.do

Get the Raspberry Pi support package

— http://Iwww.mathworks.com/hardware-
support/raspberry-pi-matlab.html

Visit MakerZone other project ideas
— www.makerzone.mathworks.com

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. See
www.mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be
trademarks or registered trademarks of their respective holders. © 2014 The MathWorks, Inc.
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