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1. I ntroducti on

This documentation does not cover any FPGA development. Instead it focusses on the use of the ARM CPU

which offers a lot of possibilities regarding to the post-processing of the image data that might have been pre-
processed by the FPGA. Also it is possible to stream the output of the image data together with the control of
the camera device and the processing using GigE-Vision using the ARM CPU.

The following documentation require this system components:

- Altera Cyclone V Development Board including power supply, network cable and USB to mini-USB
cable

- The Altera default microSD card or an empty microSD card of at least 4GByte

- External USB microSD card reader or a host computer with a build in microSD card reader. You may
also use a microSD to SD card adapter and use this for both cases described above

- Host computer using Ubuntu

- Local Ethernet netword using a DHCP server

This is the Cyclone V SX SoC Development Board:

To install it you have to connect it to the Ethernet (DHCP server recommended) using the HPS Ethernet jack J2
(1). Connect a mini-USB cable from your host PC to the board connector (2). Ensure that the Altera microSD
card shipped with the Development Board is installed (3). Be sure that the on/off switch (4) is switched to OFF
before you plug in the power connector (5).

DO NOT POWER ON THE SYSTEM AS WE HAVE TO SETUP OUR HOST SYSTEM FIRST.
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2.

Preparinppunttmst system

As we need to execute commands on the Development Board we have to use a serial port communication
program on our Ubuntu based host system. Minicom (https://help.ubuntu.com/community/Minicom) is one of
those tools that works perfectly under Ubuntu. To install Minicom under Ubuntu start a Terminal and use the
following command:

sudo aptget install minicom

In a next step we need to configure Minicom.

sudo miniconts

Under Serial Port Setup choose the following options:

Serial Device: /dev/ttyUSBO (edit USBO to match the port you plugged in the Altera board as
necessary)

Bps/Par/Bits: 115200 8N1

Hardware Flow Control: No

Software Flow Control: No

Hit ESC to return to the main configuration menu

© martin@ubuntu: ~

Serial Device /dev/ttyusBe
- Lockfile Location : Jvar/lock
Callin Program
Callout Program 3
Bps/Par/Bits : 115200 8N1
- Hardware Flow Control : No
- Software Flow Control :

change which setting? []

Screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

Select Save Setup as dfl to save the default setup and select Exit. Start Minicom using

sudo minicom

It will display the following screen:

IMAGING IS OUR PASSION 5
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@S martin@ubuntu: ~

Welcome to minicom 2.5

OPTIONS: I18n

Compiled on May 2 2011, 10:05:24.
Port /dev/ttyusBe

Press CTRL-A Z for help on special keys

Minicom acts as a shell to the remote system and your host system is now ready. Now you can boot the
Development Board. If you want to use the supplied image continue in chapter 3. If you want to install the
components on the default image continue in chapter 4. In chapter 5 we will start some Common Vision Blox
sample applications.

If you want to exit Minicom press CTRL + A and then X.
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3. Using the ipragwi tied Cycl one V Deawel

For the Altera Cyclone V board STEMMER IMAGING provides an image with Common Vision Blox and other
required tools being installed as a predefined package.

To install the image on a microSD card you need a tool such as the Win32Disklmager to be installed on your
Windows system. You can find the tool here:

https://sourceforge.net/projects/win32diskimager/

Apple users might use the ApplePi-Baker which can be found here:

http://www.tweaking4all.com/hardware/raspberry-pi/macosx-apple-pi-baker/

The supplied image requires a microSD card with at least 4GByte. Of course you can use larger microSD cards
and extend the partition afterwards when booting the device. The complete installation will be described in this
document step by step.

Microsoft Windows

After installing the tool to read and write SD card images insert a microSD card with at least 4GByte to your
system and start the Win32Disklmager. Select your target SD card. Click the button to load the image file and
click the Write button. This will take roughly 6 minutes for a 4 GByte image:

Image File Device

kersting/Desktop/cvb-alteraCydoneV-yocto-army 7.img :]

copy | [E] MD5 Hash:

Progress

Version: 0.9.5 Cancel Read Write

Device

A

Image File

kersting/Desktop fovb

%5 Complete

Copy | [F] MD5Ha

Progress

Version: 0.9.5

Done.

You can now remove the microSD card and insert it in your Development Board to boot it up.
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To create a backup of your Development Board system insert its microSD card into your Windows system and
start the Win32Disklmager. Select your SD card and click the Read button:

Device

Image File

C:/Users/mkersting/Desktop/ftest.img
Copy | [E1] MD5 Hash:

Progress

Version: 0,9.5 Cancel Read “ Write ][ Exit

The procedure will take roughly 6 minutes for a 4 GByte SD card.

Apple OS X

After installing the tool to read and write SD card images insert a microSD card of at least 4GByte to your
system and start the ApplePi-Baker. Select your target SD card. Click the button to load the image file and click
the Restore Backup button. This will take roughly 6 minutes for a 4 GByte image:

)

Waiting for Recipe (idle) ...

ApplePi-Baker
ppwww.Tweang‘tA\.com
leon Design by Kray Mitchell

Free MacOS X application for writing IMG files, compressed or not, to SD-cards, USB drives, etc
Originally intended for Raspberry Pi users, but suitable for other applications as wel

Pi-Crust : Select SD-Card or USB drive

fdevfdiskl READ ONLY (17.4MB Disk Image)
fdev/disk2 (7.9GB SD Card)

Pi-Ingredients : NOOBS Recipe

Prep for NOOBS

For more information visit:
RaspberryPi.org and/or TweakingdAll.com

You can now remove the SD card and insert
Development Board.

IMAGING IS OUR PASSION

Create single FAT32 partiton (MBR}
ready for use with NOOBS.

Pi-Ingredients : IMG Recipe

P PR Restore to selected USB drive or
@ Restore Backup o’ carg amic, zip, 72, Gzip).

IMG file: srasuite_odroid-ubul504-armv7.img ...

Pi-in-the-Freezer

Progress:

| 2

Backup selected USB drive or
SD-Card (IMG, Zip, 7z, or GZip).

Create Backup

m

Progress:

Your ApplePi is ready!

ApplePi Baker finished baking your SD-Card.

Please Eject the SD-Card or USB drive properly to aveid data
corruption ...

it in your Development Board system to boot up your
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To create a backup of your card insert it into your system and start the ApplePi-Baker. Select your SD card and
click the Create Backup button:

ApplePi-Baker
ppwww.TweﬂkmgtlAl.com
lcon Design by Kray Mitchell

Free MacOS X application for writing IMG files, compressed or not, to SD-cards, USB drives, etc.
Originally intended for Raspberry Pi users, but suitable for other applications as well.

Waiting for Recipe (idle) ...

Pi-Crust : Select SD-Card or USB drive Pi-Ingredients : IMG Recipe

Jdev/disk1 READ ONLY (17.4ME Disk Image) E| Restore Backup | S5iore  selecied J98 drve or

J/devjdiskZ (4.0GB SD Card)

IMG file:
Pi-Ingredients : NOOBS Recipe Pi-in-the-Freezer
Pran for c Create single FAT32 partiton (MBR) [ Backup selected USB drive or
ep for NOOBS | i\ or use with NOOBS kil Create Backup (o7 il Zip, 7z, or GZip)

RaspberryPi.org and/or TweakingdAll.com

Specify the name of the output file and click the Save button:

Save As: Test

Tags:

) . ) Progress:
For more information wvisit: g
~
~
-

& E | | B Test

Favorites Name Date Modifie

7 iCloud Drive
43 Programme
= Schreibtisch
@ Dokumente
0 Downloads

{2} Martin

Alle DMG's

Devices
[ STEMMER'S MacBook...
E, Macintosh SSD

=i

<

Format: | IMG files (Default)

New Falder Cancel Save

The procedure will take roughly 6 minutes for a 4 GByte SD card.
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4. I nstalling Commont eCiysil @mmeBIlVoxXDewre !l op mi

Attach the microSD card supplied by Altera to your Ubuntu host system and copy this two tarballs to the
/home/root folder of the microSD card:

- cvb_camerasuite-12.1.0-ubul204-armv7l.tar.gz
- cvb_tools-12.1.0-ubul204-armv7l.tar.gz

Remove the microSD card from your Ubuntu system and insert it into the Development Board (see picture in
chapter 1, position 1). Ensure Minicom has been started on your Ubuntu host system using the following
terminal command:

sudo minicom

It will show the following message:

P

martin@ubuntu: ~

Welcome to minicom 2.5

OPTIONS: I18n
Compiled on May 2 2011, 10:05:24.
Port /dev/ttyusBo

Press CTRL-A Z for help on special keys

Power on the Development Board (see picture in chapter 1, position 4). Minicom will display the system boot
messages. Login as the root user without any password:

= @ martin@ubuntu: ~

Started Serial Getty on ttySe.
Reached target Login Prompts.
Started Avahi mDNS/DNS-SD Stack.
Started Login Service.
Started Connection service.
Starting WPA supplicant...

etho: device MAC address 00:07:ed:26:1d:d8

[ OK ] Started WPA supplicant.

libphy: stmmac-1:04 - Link is Up - 1000/Full

The Angstrom Distribution socfpga_cyclone5 ttySe

Angstrom v2013.12 - Kernel 3.10.31-1tsi-02861-g801a40f

socfpga_cyclone5 login: i

IMAGING IS OUR PASSION 10 WWW.STEMMER-IMAGING.COM
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Tarballs need to be installed from the root directory of the system. Use the following commands to install
Common Vision Blox Image Manager, CVB Minos and CVB GEVServer;

cd/
tar ¢xzf /home/root/ cvb_camerasuitd 2.1.0ubul204armv7l.tar.gz
tar ¢xzf /home/root/ cvb_tools12.1.Gubul204armv7l.tar.gz

This is all that is needed. In the following chapter you will be guided through the first steps with Common Vision
Blox. You dondét have to reboot your Devel opmMdimcom.Boar d

IMAGING IS OUR PASSION 11 WWW.STEMMER-IMAGING.COM
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5. Starting CVB sée@mpl eDeo | opement Board
Your system is now ready for booting. Ensure Minicom has been started on your Ubuntu host system using the

following terminal command:

sudo minicom

It will show the following message:

@™ @ martin@ubuntu: ~

Welcome to minicom 2.5

OPTIONS: I18n
Compiled on May 2 2011, 10:05:24.
Port /dev/ttyUSBO

Press CTRL-A Z for help on special keys

Install the microSD card into your system and power on your system. Minicom will display the system boot
messages. Login as the root user without any password:

% martin@ubuntu: ~

Started Serial Getty on ttySe.
Reached target Login Prompts.
Started Avahi mDNS/DNS-SD Stack.
Started Login Service.
Started Connection service.
Starting WPA supplicant...
ethO: device MAC address 00:07:ed:26:1d:d8
] Sstarted WPA supplicant.
: stmmac-1:04 - Link is Up - 1000/Full

The Angstrom Distribution socfpga_cyclone5 ttySe

Angstrom v2013.12 - Kernel 3.10.31-1tsi-02861-g801a40f

socfpga_cyclone5 login: l

Change to the CVB binary directory using
cd /opt/cvb/bin

We first have to set the CVB environment once before we can execute any CVB program. To set the
environment use the following command. Refer to the script for details:

IMAGING IS OUR PASSION 12 WWW.STEMMER-IMAGING.COM
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. ./cvb-start-once.sh

Now the system can execute any CVB program using the CVB Image Manager, CVB Minos or CVB
GEVServer. Start with a CVB Minos sample using the following command:

.IMinosSearchConsoleExample

martin@ubuntu: ~

The Angstrom Distribution socfpga_cyclone5 ttyse

ngstrom v2013.12 - Kernel 3.10.31-1tsi-02861-g801a40f

lsocfpga_cyclone5 login: root
Last login: Thu Jan 1 08:80:35 UTC 1970 on ttyse
root@socfpga_cyclone5:~# cd fopt/cvb/bin/
root@socftpga_cyclone5: /opt/cvb/bin# 1s
GEVServer-Sample.sh cvb-startonce.sh lsual
GenICamBrowser cvblicensingconsole siGevSvc
GevServerSpeedTest cvmgmtd silLogSvc
inosSearchConsoleExample gmon.out
root@socfpga_cyclones: /fopt/cvb/bin# . ./cvb-startonce.sh
root@socfpga_cyclone5s: /opt/cvb/bin# ./MinosSearchConsoleExample
No Minos License available: The following restrictions apply:
- no saving of training sets or classifiers
Found 'a' at x=349.0 y=293.0 Quality is 88.0

2 /oD

CVB Minos will load a picture located in /opt/cvb/tutorial/Minos/Images/Search as well as the classifier in this
directory. It will then search for the best object in this image and output its name, location and quality. Now lets
try a CVB GEVServer sample that will allow us to see images on a client computer. Start the GEVServer
sample:

J/GEVServeSample.sh

This shell script will start the GEVServerSpeedTest application with a predefined image size of 640x480. You
may want to change the image size by editing the script. The error message in the screenshot indicates that
there is no log service being installed. You can ignore it.

@S G martin@ubuntu: ~

he Angstrom Distribution socfpga_cyclone5 ttyse
ngstrom v2013.12 - Kernel 3.10.31-1ltsi-02861-g801a40f

ocfpga_cyclone5 login: root

Last login: Thu Jan 1 00:00:35 UTC 1970 on ttysSe
root@socfpga_cyclone5:~# cd fopt/cvb/bin/
root@socfpga_cyclones: fopt/cvb/bin# 1s

EVServer-Sample.sh cvb-startonce.sh lsual
enICamBrowser cvblicensingconsole siGevsvc
evServerSpeedTest cvmgmtd silLogSvc
inosSearchConsoleExample gmon.out

root@socfpga_cyclone5: foptfcvb/bin# . ./cvb-startonce.sh
root@socfpga_cyclone5: foptfcvb/bin# ./MinosSearchConsoleExample
No Minos License available: The following restrictions apply:

- no saving of training sets or classifiers

Found 'a' at x=349.8 y=293.0 Quality is 88.0
root@socfpga_cyclones: Jopt/cvb/bin# ./GEVServer-Sample.sh
Failed to retrieve/decode the log configuration for module DriverDLO: Failed to connect te the sy

: 192.168.97.98: Started
63eddO: Press key to stop application

IMAGING IS OUR PASSION 13 WWW.STEMMER-IMAGING.COM
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The CVB GEVServer is waiting for a connection. Start the CVB GenlCam Browser on a client machine
attached to the same network. It will list all detected cameras on the network and the GEVServer will be one of

them:

Available Devices ,~ 2 & < ¥\
Marme Description SerialMumber  UserMName
v &¥ Factory
AVT 1394 GenTL Producer Allied Visicn Technologies
6= AVT GigE Transport Layer Allied Vision Technologies
w US? GenTL Producer for USB3 Vision devices  STEMMER IMAGING
. USB-xHCI-kompatibler Hostcontroller
v 6= 5| GEVTL STEMMER IMAGING
~ 0 Filter Driver @ 00-25-90-D9-64-BA
W CVGevServer STEMMERIMAGING S0:CDABR1E2
~ 20 Filter Driver @ 00-23-90-D9-64-BB
@ Nano-M1920 Teledyne DALSA 51103258 51103258
W CV-A10GE JAl Corporation 5100445
~ M Socket Driver @ 00-25-90-D3-64-BA
W CVGevServer STEMMERIMAGING S0:CDABR162
v Socket Driver @ 00-23-90-D9-64-BB
W Nano-M1920 Teledyne DALSA 51103258 51103258
W CV-A0GE JAl Corporation 5100445
Logging

Ready

Right click the CVGevServer device (yellow area in the screenshot above) and select Open to open this device.
Start an acquisition and see a wedge scrolling through the display.

IMAGING
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« GenlCam Browser - O X

File Devices View Properties Help

Device View (») 1 (®) |- CVGevServer ( SN: S0:C0A86162 ) e

Property

Device Control
Image Format Control
Acquisition Control
Transport Layer Control

Frames: 4122 171.58fps (387,2)

Available Devices ,© > & < —

" » Configured Devices ©+ & =

MName Description & CamPort Vendor Model
v & Factory ® 0 Teledyne DALSA Nano-M1320  IP:10.1.1
AVT 1394 GenTL Producer Allied Vision Technologies
6= AVT GigE Transport Layer Allied Vision Technologies ® Basler acA1300-30uc SN: 213
Y53 GenTL Producer for USB3 Vision devices  STEMMER IMAGING
v 6= SIGEVTL STEMMER IMAGING ® 2 AT Gupey FO33C
~ 0 Filter Driver @ 00-25-90-D9-64-BA
W CVGevServer STEMMERIMAGING

v % _Filter Nriver @ ON-25-0N-NG-A4-RRA
< > < >
Logging & 0 el

+:ID->00-07-ED-26-10-D3:: 192, 168.97.98 : DeviceModel= CVGevServer, DevicelD= S0:C0AB5162 open (AccessMode: Exdusive)
+ID->00-07-ED-26-10-D8:: 192, 168.97.98 : 540 x 480 @ Mono 3 Bit

::ID-=00-07-ED-25-1D-D8:: 192, 168.97.98 : Acquisition started

1:1ID->00-07-ED-26-10-D8:: 192, 168,97.98 : Acquisition terminated

+:ID->00-07-ED-26-10-D8:: 192, 168.97.98 : 640 x 430 @ Mono 3 Bit

+:ID->00-07-ED-26-10-D3:: 192, 168.97.98 : Acquisition started

N G

The maximum transfer rate is displayed in the status bar. At the same time GEVServer will show the following

output:

IMAGING
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martin@ubuntu: ~

Angstrom v2013.12 - Kernel 3.10.31-1tsi-02861-g801a40f

root@socfpga_cyclone5: fopt/cvb/bin# . /GEVServer-Sample.sh
Failed to retrieve/decode the log configuration for module DriverDLO: Failed to connect
Allocating ramps...

192.168.97.98:

192.168.97.98:
192.168.97.98:
192.168.97.98:
192.168.97.98:
192.168.97.98:
192.168.97.98:
192.168.97.98:
192.168.97.98:
192.168.97.98:

: Create server 192.168.97.98

Started

connected to
disconnected
connected to
disconnected
connected to
disconnected
connected to
disconnected
connected to

: Press key to stop application

192.168.98.149:49613

192.168.98.149:49616

192.168.98.149:49619

192.168.98.149:49622

192.168.97.143:58078

192.168.97.98:
192.168.97.98:
192.168.97.98:
192.168.97.98:
192.168.97.98:

client started acquisition
Packet size is 1500
client stopped acquisition
client started acquisition
Packet size is 1500

When you stop the acquisition and close the device in CVB GenlCam Browser you can stop the GEVServer by
hitting any key:

martin@ubuntu: ~

71747450
71741450:
763c2000:
Done

root@socfpga_cyclone5: fopt/cvb/bin# I

192.168.97.98: client stopped acquisition
192.168.97.98: disconnected
192.168.97.98: Stop

To exit the Minicom session type exit. If you want to exit Minicom press CTRL + A and then X.

IMAGING IS OUR PASSION 16 WWW.STEMMER-IMAGING.COM
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6. Accessi bgvehepmenftr dmayaur Wi ndows or
machi ne

Somet i mes it &ransfér filgs framtandria your @evelopment Board. To do so STEMMER IMAGING
recommends the WinSCP tool for Windows which you can download here https://winscp.net/eng/index.php.

If you start the tool you can open a new connection by supplying the IP address and login credentials of your
Development Board.

e =
r R
I;_—? MNew Site Session
& support@192.168.98.91 File protocol:
SFTP
Host name: Port number:
192.168.98.91 22
User name: Password: l
support
’ Tools V] ’ Manage V] Login |V] ’ Close ] ’ Help ]
L = =

Click the Login button to connect to your Development Board. After logging on successfully the tool will display
the content of your local system as well as the connect of the Development Board microSD. Simply use drag
and drop to copy files back and forth.

/ - support@192.1 o=l
Local Mark Filss Commands Session Options Remote Help
[F &2 3 Synchronize Bl & | & Queue ~  Transfer Settings Default LY -
& support@192.1689891 | New Session |
Dt MK-Data CEE - EER& % /<00~ (B [E] = - 0 2 | BFindFiles | 5 ||
£ (& g Download [ ¥ 4 [y Properties | £5 [
D:\_tmp\_aScreenshot I i
Name Name - -
4. .
. bin
boot
dev
etc
fhome)
lib E
Iost+found
media
. mnt
. opt
. proc
. root
Lrun
. shin
Lsv
Lsys i
o m e M | »
0Bof0Bin0 of 0 0B of3444KBin0of 20
5] EH 0:49:58 2
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For Apple users we recommend the Midnight Commander which can be found here
http://rudix.org/packages/mc.html. The Midnight commander can be started from with the terminal. Start a
terminal and enter mc.

. O Martin — me [martinkersting@STEMMERS-MacBook-Pro.local]l:~ — me » bash — 91=28

Name |Modify c Size |Modify time

. UP——DIR|Jan 4
Synkron Jan 22 £ 2210 |Jan 22
Feb 16 68 (Feb 16
Trash-1008 Feb 9 14 Trash-1008 Feb 9
bash_sessions Feb 17 H ash_sessions Feb 17
cache Dez 17 = cache Dez 17
config 6 17 12: config 6|Dez 17
Cups 30 CUps Mar 30
dvdcss 30 E dvdcss Okt 30
fontconfig 10 fontconfig Mar 10

17 £ B |Feb

14 3 Jun

17 = Dez

13 £ Okt

28 4 |Nov

28 .thumbnails 6 |Nov

wireshark 6 [Jan

Jan

UP—DIR

Hint: You can brows
bash-3.2%

Select fn + F9 to open the Left menu. From that menu select the Shell Link option.

File Command

File listing Size |[Modify ti c Size |Modify time
Quick view Jan 4 f UP—-DIR|Jan 4
Info i Jan 22 / 2210 |Jan 22
Tree 68 |Feb 16 £ f a 68 |Feb 16
9 14 f as 170 (Feb 9
Listing mode... 6 17 f i 2686 (Feb 17
Sort order... 17 12: / Dez 17
Filter... 17 H f ig Dez 17
Encoding. .. 38 f Mar 30
30 £ f ] Okt 3@
FTP link... 646 18 f Mar 18
Shell link... - 17 £ f Feb 17
Panelize : / a Jun
Dez
Rescan = f Okt
subversion Nov
/.thumbnails /. thumbnails Nowv
wireshark f.wireshark Jan
wireshark-etc f.wireshark-etc Jan
/Applications 24 fApplications

UP—-DTR UP--DIR

Hint: You can browse RPM files by tapping enter on top of an rpm file.
bash 2%

Enter root@YOURIPas the link to the machine.
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http://rudix.org/packages/mc.html

STEMMER®

IMAGIN G
3 Accessing the Development Board from your Windows or Apple machine

In the left tree you will find the content of your Development Board microSD card while the right tree shows
your local directory structure. Use tab key to toggle between the two directory sets and use the function keys to
execute one of the commands displayed in the last line of the Midnight Commander.

Additionally you may use Putty under Windows or the sshterminal command under OC X to remote login to
your Development Board system using SSH .

This Application Note is also available on www.CommonVisionBlox.com.
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http://www.commonvisionblox.com/










