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X153 AtEAt e3P 200

Host computer Target board

T2 MM NVIDIA Tegra3 (ARM Cortex-A9 Quadcore 900MHz)

DDR3 2GB
Nuzg

- 0OS: PC-Linux, target board-embedded linux “ eMMC 8GB

NOR Flash 64MB
- E{0]'d(USB cable - serial 5418) 7hoi2t 640x480

USB2.0 port 2EA
- Network File System(Ethernet cable)

IV R A0 port 6EA (PSD sensor8)

4.3" (S| &= 480%x272)

Ethernet (10/100) %! mini USB
UART
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REZ
» HESC UHICE AJARO HAS FS If 717 HA HYE|= T2 HO|LL,
O| 20| RAME AL £ JUEE X701, MY A|ARIS Z=H|OH,
LED, XS RAMO|| SAITH & RAMOJA| AQYSIH, HIE 3 & X7|20f1, 7{'9& RAMO|| & Aoy HPHE 7'dofA == Aol

» Hardware X7|3%}
- Memory setting
- CPU Clock setting
- Serial setting

- MAC address ¥ £ 4! Ethernet port setting

= Flash Rom9j|A{ RAMO & M2 2] EA}
- Kernel image EA}
- Ramdisk image SA}
- Bootloader image(X}7] X}Al) EA}
- Kernel booting

- Command mode H|&

- B&o| MO|E 99 I Y4 KIF
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» HEOIZ SFHINIS HME O|RE QAN HFE LY /
UG ALGX DEIMO| ALY 4+ QUEE HESH: I L
23o|C}, o] Hgo oo Ar%xm SN fooot

/dev
ST 23 StEQofZte| XAt AES B=Lt. FAlO Jetc
2= o2 SEOZIHMES Aol M2 2| 22 E iF /home
o ZEE XYL HIEOs AL OELL. fib
/mnt
/proc
o A
B IFUA|AE oot
o I AJAEIO|Z QPM|K|7t THE|Mo|Lt AT IHAUS /sbin
o A& E|A| Ot7] ol Ar8-St= Wt Xte 2 Xo|, /tmp
Jusr
/root Jusr/include
Jusr/lib
l | | | | | | | | | | | | /usr/loca|
bin boot dev etc home lib mnt proc root sbin tmp usr var
A\ T~ /usr/sbin
userl user?2 include lib local sbin src Jusr/src
/var
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B NFS(Network File System)
» Host computer?| X7t d{Mre= A
= Target HEQ| file systemZ host computer©|| 4|51 target EE B RIA|]| O|CHIC 2 T £0t= B
= Target HE7F AM UL HALK|O] UAX| RCISHE target 2EO| IUE HE I
= Target board ©f| NFS 22}0|HE MX|, host computer®= NFS A MX],

Host computer X+& target board X+&
NFS(Network File System) = %‘%H UFE%II°I *—“ﬂ' H|19r
e e ' P X%g82HSIE, SSD, Flash) : M3 7|
.nh oL { Ethernet 7 v RAM : M3 7|(3t '.’_1°II HE 2 A=M 2)

.,;'H' i 'W_lul *um., i it {
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(1) Install Ubuntu 12.04 (32bit EE= 64bit)

= Web Site : www.ubuntu.com

(2) Update Ubuntu to the latest version using the Update Manager

Upa

-

B

B

=
0
2
E?,w
L)

0

s, Applying changes
oy

e

» Dwtalhy
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(3) apt-get install ©|-§ 7lj'&ioj W%t Ij7|X] Host PCOf| MX%|
m I§7[X] AHA P HEo|E

Host$ sudo apt—get update

m =03 JlEo| HAat ocoat etojHE]d] X

Host$ sudo apt-get install build-essential

B Minicom AX]

Host$ sudo apt-get install minicom

B DHCP A MX|

Host$ sudo apt—-get install isc—-dhcp-server

H NFS A MX]

Host$ sudo apt—get install nfs—kernel-server portmap

(4) Install “ia32-libs” : 64bit linux©||A] 32bit AW EOI717| 17| Y&t (32bit linux MX| W A|o= Y=
B On a 64-bit host system, the "ia32-libs” Ubuntu package is required for compatibility.
B In the host terminal command shell, type and run

Host$ sudo apt—get install ia32-1ibs
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(6) Setup serial connection for console (by Minicom)

B In the host terminal command shell, type and run

Host$ sudo minicom —s

Go to Configuration Serial Port Setup

Change Serial Device from ‘/dev/ttyS0O’ to ‘/dev/ttyUSB1’

Check the ‘Hardware Flow Control : No’

-
#® - 0 ubuntu1000385@ubuntu1000385: ~

Save setup as dfl & Exit

B In the host terminal command shell, type and run

Serial Device : fdev/ttyusBl
int - Lockfile Location : [var/lock
Host$ sudo minicom e e
- Callout Program H
= = = (5 - Bps/Par/Bits : 115200 8N1
- }\-”%I_?_ HI-E }élongle:' AoHit- 8%92 E|D|E_| EEAl - Hardware Flow Control : No

- Software Flow Control :

“DGV | Ce /deV/ t tYUSB1 |S | OCked . g [}” Al Il é él:l %I Change which setting? I

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

Exit from Minicom
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(7) SDK(software development kit) %]

B Target HE Linux dX[o] 3 E HF

SA HEZ(EHI0| dX| &= IHY)

SA (B MX| &= IHY)

= targetfs : 2|5A MFYA|ABI(ERMO| HX| E= TAE HFEE NFSO|§ HID)

= utils : 2|54 EX|4H OA

= bootloader:

= kernel :

B SampleCode X|& : targetfs/root/sampleCode
= 1_controlAndSensing — X|5% AtFAt 7|2 Mo U MM HAE
» 2_capture — 7}H|2t 22 9l LCD £3 EHAE

» 3_openCV — openCV Y ZE
» 4_captureOpenCV — 7|2} = openCV H.§ 9|

B SDK_Autron.tgz I} Linux AR{EOM == FFOl
Host$ tar xfvz SDK_Autron.tgz

14/32
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|-

(OFX|2oj tar: Exiting with failure status due to previous errors i1l LIQ Ci2tE SAISIE )

----- | bootloader
----- | kernel
—- |, targetfs

, bin

-1 etc

, home

L lib

. media
, mnt

. mntlib
) opt

| proc

- 4 root

, .cache

- L, sampleCode

...}l 1_controlandSensing
+- ) 2_capture

+ , 3_openCV

-1 4 captureCpenCV

- run

. shin

, selinux
-

| EYs

) system

L tmp

J usr

var

| utils
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(8) Flashing Bootloader and Kernel : NVIDIA BEEo| HEZ{Q HY 22| 7Y

B In the host terminal command shell, type

Host$ cd {&XIZ2}/carSDK

Host$ bash find_and_replace_in_files.sh

Host$ cd utils/scripts/burnflash

B O3 20 ggol A ™ sw HEQ| ‘Recovery' HES HA F21 HX| 42 HEOIM ‘Reset’ HESZ SXICHEH
C} 12|11 'Recovery' HHEOJA] & IH|7]

Host$ ./burnflash.sh -Z 1zf -S 31 -n eth0

86 LU ViUG
0> Noyiny IYANNAH

uau;nv

IHDIJI'IAH

Recovery

On/Off Reset

HYUNDAI
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(9) Configure the network interface : NFS2 AF8& o|E Yl IP 7%

HE OIZ(N):
& AS2=2 AE(A

44 B02.1x 20t

IPva 93] IPv6 54

B Go to System -) Preferences -)> Network Connections
. . . . A (M): | =5 v
B Select Wired connection --) Edit --) IPv4 settings
Fa
B Select Method : Manvual Za  wor3 [ HoiEgol || 27HA)
10.0.0.1 255.255.255.0 0.0.0.0 A7|(D)
B Address : 10.0.0.1
DNS MY
B Netmask : 255,255,255.0
M BHE B3} HHPL Fao Hzto|
. : — olg 2 oloozm A0 HIZIS SaS0
. T T L =
| Gateway : 0.0.0.0 Network Connections A EH-|E :I:_\-E__'L CHA| AlE?iHEEl'E o 0] 27(4)
Wired Wireless Mobile Broadband VPN DSL = 2R
El t3 o) 805PM 2 1000385 it Name LastUsed =
[ & 2= Akttt 2| 3 (S)...
Wired connection 2 .
Authenticate to edit the selected connection ® - o0 Editing Wired connection 2
Connectionname: |Wired connection2
[ Connect automatically
Wired J802.1x Security | IPv4 Settings | IPv6 Settings
Device MAC address: 50:3F:56:00:A4:56(eth0)| v
Cloned MAC address:
MTU: automatic 58| bytes
70| 0j2] 7| MY FP EPMEEQL AAE K| 0|5 2Ol YuHO 2 E ‘eth0’
O|X| 2t USB2LANI} Z'e ZK|2 EIHECQl HAZCIH ‘ethl’ = ‘eht2'g}
Z0| CHE o|E22 HOo|= FX|7I EHAREQ HAE FX| & = A7 Wl
golo| et}
E{0|'20f| A ifconfig 2t= BHO|E X|H PCOIA QlA[E o[l FX|HEI} EY
& Available to all users Cancel Save...
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(10) Configure the DHCP and NFS server
B Edit the ‘/etc/default/isc-dhcp-server’ file
Host$ sudo gedit /etc/default/isc—dhcp—server

INTERFACES="eth0"

Target EEQ} HZAL|= Host PCo| O|Gull &X| O|E. 2t USB2LANI} Z2 HX| 2
Target HEE AHZASICIH FX| 0|E0| “eth0” 7} ol “ethl”n} Z0| CIE 0|E0| & £
ooz ol M. (9)H IHOIME TX|7H of 7| HY ZL0| M| Targetn} HZE

o|{! X E nHIPE ALt

04 7] | Host PC2| o] ul 0| “eth0” 7} O} = gt T (8) tH o
Host$ ./burnflash.sh -Z |zf -S 31 -n ethO Target HE §P7"% "75; ol= Zojlo =z
(8)H 2| “eth0” ZHZAO| ZICL. I}EtM (8)'H "ethO"E HFX] %t Ct.
[ # — 0 Isc-dhcp-server (fetc/default) - gedit ]
File Edit View Search Tools Documents Help
< g Open ~ iSave = @ Undo Q CI
L] isc-dhcp-server 3
1# Defaults for dhcp initscript
2 # sourced by fetc/init.d/dhcp
3# installed at fetc/default/isc-dhcp-server by the maintainer scripts
4
5#
6 # This is a POSIX shell fragment
TH
8
9 # On what interfaces should the DHCP server (dhcpd) serve DHCP requests?
10# Separate multiple interfaces with spaces, "ethe eth1".
11 INTERFAC ES:"ethr&)l"
Plain Text ~ TabWidth: 4 ~ Ln11, Col 17 INS
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option domain-name-servers =

(11) Configure the DHCP and NFS server / default-lease-time ~

max-lease-time ~

B Edit ‘/etc/dhcp/dhcpd.conf’ file (OFX|2toj C}29| SE S X710tD LIHA|= BE MK 2|(#))
Host$ sudo gedit /etc/dhcp/dhcpd.conf

— subnet 10.0.0.0 netmask 255.255.255.0 {default-lease-time 345600; max—lease-time
31557600; range 10.0.0.2 10.0.0.254; option root-path "10.0.0.1:{&XI&
Z }/carSDK/targetfs,wsize=8192,rsize=8192,v3"; }

F

@ - o0 dhcpd.conf (fetc/dhcp) - gedit

File Edit View Search Tools Documents Help

@HDPE“ v £Save = @& Undo i E Qq
| ] dhcpd.conf %

163 # allow members of "foo";

104 # range 10.17.224.10 10.17.224.250;

165# 1}

106 # pool {

107 # deny members of "foo";

108 # range 10.0.29.10 10.0.29.230;

109 # }

110 #}

111

112|subnet 10.0.0.0 netmask 255.255.255.0 {default-lease-time 345600; max-lease-time 31557600; range 10.0.0.2

10.0.0.254; option root-path "10.0.0.1:jhome}hyundai}carSDK[}targeth,w512e=8192,rsi_ze=8192,v3";} |
Plain Text = Tab width: 4 ~ Ln 112, Col 166 INS

HYUNDAI
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(12) Configure the DHCP and NFS server
B Edit ‘/etc/exports’ file (C}21} Zo| Zg)
Host$ sudo gedit /etc/exports

—{&XIZZ}/carSDK/targetfs *(rw,no_root_squash,no_al |_squash, no_subtree_check,async)

r |

@ - o0 exports (fetc) - gedit

File Edit View Search Tools Documents Help

& |aw Open ~ ESave = @ Undo v I Q q

| ] exporks %
1# jetc/exports: the access control list for filesystems which may be exported

2# to NFS clients. See exports(s).
3%
4 # Example for NFSv2 and NFSv3:
5# [srv/homes hostnamei(rw,sync,no_subtree_check) hostname2(ro,sync,no_subtree_check)
6%
7 # Example for NFSv4:
8# /srv/nfs4 gss/krbsi(rw,sync,fsid=0,crossmnt,no_subtree_ check)
9# /srv/nfs4/homes gss/krb5i(rw,sync,no_subtree_ check)
10 #
11
12|/home /hyundailfcarSDK/targetfs *{rw,no_root_squash,no_al_l_squaﬂh,no_Subtree_check,a5ync}|
Plain Text + Tab width: 4 ~ Ln12, Col 88 INS
HYUNDAI
19/32 AUTRON
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(13) Run DHCP and NFS server

B In the host terminal command shell, type
Host$ sudo /etc/init.d/nfs-kernel-server start
Host$ sudo exportfs -a

Host$ sudo /etc/init.d/isc-dhcp—server start

(14) Power On Board(Or Reset) — & HEA| minicomO|| 1§ 21 7|4 S E|HA 10EFPE 42

% — 0 ubuntu1000385@ubuntu1000385: ~

Starting configure network device[ OK ]
Stopping Failsafe Boot Delay[ OK ]
Starting configure virtual network devices[ OK ]
Stopping save udev log and update rules[ OK ]
Stopping configure virtual network devices[ OK ]
* Starting System V initialisation compatibility[ OK ]
Starting board specific init
* Starting Bridge socket events into upstart[ OK ]
target=e1859, kernel=3.1.10 sku=0000, rev=000
Mon Mar 31 17:02:00 KST 2014
* Starting Board specific init[fail]
Stopping System V initialisation compatibility[ OK ]
Starting System V runlevel compatibility[ OK ]
Starting restore sound card(s') mixer state(s)[ OK ]
Starting restore sound card(s') mixer state(s)[fail]
[ OK ]rting system log daemon...
[ oK ]rting kernel log daemon...
* Stopping System V runlevel compatibility[ OK ]

NFSE ©| 8¢ 70 &3 HE A& I!

Last login: Mon Mar 31 17:02:01 KST 2014 on ttyse
Welcome to Ubuntu 12.04.1 LTS (GNU/Linux 3.1.10 armv7l)

* Documentation: https://help.ubuntu.com/

root@nvidia:~# || HYUNDAI
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NFS 7HEe3 MT A=Y REYH

m (9)H 2P’Y &l : Network Interface &l X HE(0]O] MPE[O] UACFH =)  wxo

& AE52= HE(A)

24 802.1x 2O IPv4HE | IPve HH

B NVIDIA board Power ON fi‘"”: =
ooon sssaseem0 0000 | eae
H EO/9 1> minicom SXA|7|7] : target HEQ} FAE DNS M: =
HOST$ sudo minicom S
01 €1200| P57 213 1Pua 742 201 274
AR
B Ej0|'d 2 > Run DHCP and NFS server @eosuswiigls [ 340 | [ 2FO- |
HOST$ sudo /etc/init.d/nfs—kernel-server start
HOST$ sudo exportfs —a
HOST$ sudo /etc/init.d/isc—dhcp-server start
(PHeHof| B OHE|™M HOST$ sudo /etc/init.d/isc-dhcp-server restart)
H NVIDIA HEJ} M8liE|= Z : HostPCQ| {dX|FH&)}/carSDK/targetfs/root/
22/32 HYUZE;.F;IfRDn
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m (8)tH 11%Jo|A burnflash o]

Host$ ./burnflash.sh —k quickboot_snor_linux_fs.cfg -S 31

ubuntul1800385@ubuntul000385:~/vACEfvibrante-e1859-e1860-linux/utils/scripts/burn
flash$ ./burnflash.sh -k gquickboot_snor_linux_fs.cfg -S 31

burnflash.sh for e1853 board

MOTE: All switches are on E1860/Jetson (base board)

If board is ON, power OFF it by moving switch (54) to OFF position.

Put the board in force recovery Burnflash7} /5% Ot= 4L LHEILHE X7| IA|X]
llPress and hold the RECOVER button (S3) while switching POWER (S4) to ON

Press Enter to continue

Bus 002 Device 104: ID ©0955:7230 Nvidia Corp.
Flashing the bootloader...

Mvflash v1.11.104376 started

Creating Filesystem image for partition P1

targetfs EC{7t P1 IHE|M 37|2| 90%E HoH,
(1.07GB * 0.9 = 2f 960MB)
67| of|2{7t LAYSHHA] burnflash error 2AYStOZ 9 1I

(Creating Filesystem image for partition P1

Source directory size is more than the 90% of partition size
] gjl_l. Error while flashing bootloader, exiting

» Host ZHFE|Q ‘carSDK/targetfs/’ HASO| Target HELQ| eMMCE 227tH, X EEHA| NFSE AFEOIX| Qb0 HEQ| MAUAA
o ALS

» £ Target HE7t Host HEE2I LANM AHAZA Q10| stand-alonel & F XA,
rEfM JHLo| AR E|H eMMCO| TGUAAERS 22|10 XFHP|E XIELC}.

HYUNDAL

23/32 /.\UTRO"



Target HE HE AR Y sample code A 51 4l

a
>
o2

B Sample Code

= XHEAHMA| G Ko HIAE D23
H&O] : root@nvidia:~/sampleCode/1_controlAndSensing# gcc main.c —o main
=5

=
188 O] : root@nvidia:~/sampleCode/1_controlAndSensing# ./main

=
» Video capture T2 14
HMY FHO| : root@nvidia:~/sampleCode/2_capture# make [ lozd aoae sd

A% B3O - root@nvidia:~/sampleCode/2_capture# ./nvmedia_capturei:vt 10
« openCVIC EHAE
HMY FFJO| : root@nvidia:~/sampleCode/3_openCV/1_cannyTest# gcc ‘pkg-config opencv ——cflags’
test.c -o test ‘pkg-config opencv —libs’
Y O] : root@nvidia:~/sampleCode/3_openCV/1_cannyTest# ./test t.png
= Video capture©| openCV 89X
HIMY gl : root@nvidia:~/sampleCode/4_captureOpenCV# make

MYl o] 1 root@nvidia:~/sampleCode/4_captureOpenCV# ./captureOpenCV -vt 10

HYLUNDAI _,
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Sample Code AISIA] 9| ALgt

B SE| MAZt D[4FA] SLTISo] USB EL o[ Aol HUIE A 4 U
= HAE X7|9= At HIHE SgoilM 32THAIZ] BEICIM 25T A.

O|C{Lfl H{HIE| Mp& 11

KhH| 2E A KhH| 2= A

HYUNDAI
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openCV

m QoM THE @ EA A (http://opensource.org £ 1)E IHEO|X|1 U= AFE HIH 2tojH2{z
B AA[ZH AMO| O E ikl HEHE HOie Moo dA|

B EX9E CoE T/, HE|T O] Z2AMAMO BH &8 7T

m 2}o|H2|2|= 5007471 U StAER 314

B AEQl T2 JHIHLof AL ey

Edge detection Face Recognition

HYUNDAI _
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Test Code 1 : &I SxtX} B}

RS HEAEO| "~ ot 22 310l Us JIBY 1

// gcc kg—config opencv —cflags™ image—conversion.c -0 image—conversion “pkg—config
opencv —|ibs’

// g++ ‘pkg-config opencv —cflags' image—conversion.cpp -0 image—conversion ‘pkg-
config opencv —Ilibs’

// http://linuxconfig.org/introduction-to-computer-vision-with—-opencv-on-1inux

// compile : http://www.ozbotz.org/opencv-installation/

// ./image—conversion t.png image.jpg
#include <highaui.h>

int main( int argc, char** argv )

{
Ipl Image* img = cvLoadlmage(argv[i], 1);
cvSavelmage(argv[”] , img, 0);
cvRelease|mage(&img);
return O,

}

HYUNDAI
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Test Code 2 : Canny edge test

IS TEAEHO| “~9t 22 IO U JIBY 1

// acc kg—config opencv —cflags® test.c -o test ‘pkg—-config opencv —libs’
// source : http://carstart.tistory.com/188
// compile : http://www.ozbotz.org/opencv-installation/

// ./test t.png

#include
#include

int main( int argc, char** argv )
{
Ipl Image* img = cvLoadlmage(argv[1], 1);
Ipl Image* cannylmage = cvCreatelmage(cvGetSize(img), [PL_DEPTH_8U, 1);

if(img == NULL)
return;

cvCanny(img, cannylmage, , , 3)s
cvSave Image( "cannyResult.png" , cannylmage, 0);
cvReleaselmage(&img);

return O, HYUNDAI
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Video capture©| openCV X 894|H|(4_captureOpenCV)

int main(int argc, char *argv[])

CaptureThread Mal=
ControlThread Mal=

M
=2 o

AR
AR

M
=2 o

static unsigned int CaptureThread(void *params)

while

- AAHHECHDI(30Frame): NvMediaVideoCaptureGetFrame

- 390 1 ControIThread SZ(10Hz) : pthread_cond_signa|l====
- LCD HA== : NvMediaVideoMixerRender

S o &=

°F 10Hz

SEL

void ControlThread(void)

while
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2> Thread & 4J| : pthread_cond_wait
- ™AL resize & OpenCV MO &
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: Frame2lpl
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HAM 1| Sample code compile A] 2HAYSt= AFATHE H DY

B Sample code compile A| Tt23} Z2 F71 YIS £ AX|Ot, HAMY A= FY

Z

YH

root@vidia:~/sampleCode/4_captureOpenCV# make

root@nvidia:~/sampleCode/4_captureOpenCV#

gcc —0s —02 -Wall -I. —1I./utils ‘pkg-config opencv ——cflags' -I./include -c -o captureOpenCV.o captureOpenCV.c
gcc —0s —02 -Wall -I. —1I./utils ‘pkg-config opencv ——cflags' -I./include -c -o nvthread.o nvthread.c
gcc -0 captureOpenCV captureOpenCV.o nvthread.o -L ./utils —Invmedia —Invtestutil_board —Invtestutil_capture_input —Invtestutil_i2c —Ipthread ‘pkg-config opencv ——libs"

m QI : EIHE AJARIO A|IZLHL} sample coded] A|Zto| D22 MBS US

__root@nvidia:~# date _._______ )
_Wed May __7_14:43:13 KST 2014}
root@nvidia:~# Is I
total 12
drwxr—xr—x 3 root root 4096 May 7 14:31 apt-repos
i drwxr=xr=x 7 root root 4096 May 29 2014 sampleCodei
drwxr=xr-=x 5 root root 4096 May 7 14:31 vibrante-e1859-e1860-Iinux

root@nvidia:~#

r==1

B AW : sample Code A|ZH H1F

root@nvidia:~# find ./sampleCode —-exec touch —t 201401010000 {} #;
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B ‘.bashrc’ I} MZE
» NFSE AI8E F2 Host 9 MQ ‘.bashrc’ I K| : {MX|H Z2}/carSDK/targetfs/root
» TargetHE QUHOA Q] ‘. bashrc’ I}Y AX]| : root@nvidia:~#

Qroot@nvidia:~# ls .bashrc
.bashrc

root@nvidia:~# [

- “.bashrc’ T{0| OX|Z Fof Yot A% FHo| Al

# some more ls aliases
alias 11="1s -alF'
alias la="1s -A'

alias 1="1s -CF'

# Alias definitions.

# You may want to put all your additions into a separate file like
# ~f.bash_aliases, instead of adding them here directly.

# See fusrfsharefdoc/bash-doc/examples in the bash-doc package.

if [ -f ~f/.bash_aliases ]; then
. ~/.bash_aliases
fi

# enable programmable completion features (you don't need to enable
# this, if it's already enabled in fetcfbash.bashrc and fetc/profile
# sources fetc/bash.bashrc).
#if [ -f fetc/bash_completion ] && ! shopt -oq posix; then

. fetc/bash_completion
ifi

-
. fsampleCode/4_captureOpenCV/captureOpencV -vt 20
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