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X5Q A5 At WG 200

Host computer Target board

Vi =2 MM A15 dual core (1.5GHz)

- 0S: PC-Linux, target board-embedded linux 7ttt e = 1280x720
. L. AD port 6EA (PSD sensor&)
- Serial(mini USB cable): target board E{O| 37_1,*?_| 43" (SIS 480x272)

- Ethernet: ssh(A|R°] &)E 5t {|O|E] M4 HojE M& Ethernet (ssh 0| &)
UART
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& SoC (System-on-Chip): FAX 2] EA

B 39: A15 dual core. 1.5GHz
B QAN StEQ o]

» VPE: Capture®t o|0|X|Q] format HXt 5! scaling X| ¥
» DISPLAY: Ot+F &|o|°] X|&. Scaling X|&

capture
N |—-ka
VF (2x ARM

Cortex—-A15)

1x GFX Pipeline
3x Video Pipelines

VIP Shce 0
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SDK &4

B Application EL
- oJ%| I= 5O U= B4
- 2EJhY Y Y F2

I:él-
= MZ2 3E J§¥A| Application EOf| £ 231 %Y

B CrossCompiler EC M22 3L 7iEA|
P 20 Application 3}2|0f] 2 2HE7|
» crossCompiler &4

= i DpEO|A HTH Y gl

B Flashing &L

= embedded linux AX| 4

v [ CarSDK

v [= Application
p [ O_control_sensor_test
b [ 1_camera_dump_disp

p [0 2_camera_vpe dump_disp

—_—

p [ 3_camera overlay_draw_disp ">— 01' X'“ b L=
p [ 4_camera vpe _edgedetect_dis

b [ 5_opencv_disp

[0 6_camera_opencv_disp

¥ [= CrossCompiler

b [ gee-linaro-arm-linux-gnueabihf

b [ sysroots
v [= Flashing
p [ image
|:_5| flashingimage.sh

|:_5| rmiksdboot.sh

» SD 7IE9| embedded linux AX| & X7|3} Y O flashingimage.sh %Y
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Host PCQ| Ubuntu 4% 117
B Ubuntu 16.04 64bit M%| & B HX| JAE

# O7|X] I~ FH HHO|E
$ sudo apt-get update

# =23 JiEo Zadh scjutdat 2tojE2{2| ZX]
$ sudo apt-get install build-essential

# A2 A0 S F: Ep2l HEE HHO|H2| Huojo e

$ sudo apt-get install 1libc6:1386 libncurses5:i386 libstdc++6:1386 1ibz1:i386
# minicom AX|: E}Zl HEQ} serial SMSI=H A

$ sudo apt-get install minicom

# ssh AX|: EtZl HEQl HESQIE St HO[E S ALE
$ sudo apt-get install ssh

# Gparted AX|: sb 7[E X7|3}0]| Al

$ sudo apt-get install gparted

# vim AX|: OCIE{(ZM)

$ sudo apt-get install vim

# Sublime text AX|: OCIE(2M)

$ sudo add-apt-repository ppa:webupd8team/sublime-text-3
$ sudo apt-get update

$ sudo apt-get install sublime-text-installer

#7|Et R8¢ & 4%l
$ sudo apt-get install git python diffstat texinfo gawk chrpath dos2unix wget unzip socat
doxygen 8/57
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Host PC2| Ubuntu 4% 1}7d

B CarSDK 84t ¥, 2tx 87|
# CarsDKE 29| Pco| B|UFZ0| ZAY 2 13, %% B7|
$ tar -xzvf CarSDK.tar.gz
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minicom A% (1/3)

= USB 7|o|=

USB & T [EBZES

re
[y
ot

| -

a3z

at@ubuntu:~$ 1ls /dev/tty*

J/dev/ttyo
Jdev/tty1l

/dev/ttyi0
/dev/tty11
Jdev/ttyi2
Jdev/ttyi3
/dev/tty14
Jdev/ttyi1s
/dev/tty16
Jdev/ttyl7

J/dev/tty23
Jdev/tty24
Jdev/tty25
J/dev/tty26
Jdev/tty27
J/dev/tty28
Jdev/tty29
/dev/tty3

Jdev/tty30
J/dev/tty31
Jdev/tty32
J/dev/tty33
Jdev/tty34
Jdev/tty3s
J/dev/tty36
/dev/tty37
/dev/tty38

at@ubuntu:~

at@ubuntu:

/dev/tty
/dev/ttyo
Jdev/tty1
J/dev/tty10

Jdev/tty39
Jdev/tty4

/dev/tty40
/dev/tty41
Jdev/tty42
/dev/tty43
Jdev/ttyd4
/dev/tty45s
Jdev/ttydé
Jdev/ttya7
Jdev/tty4s
Jdev/tty49
Jdev/tty5

/dev/tty50
Jdev/tty51
Jdev/tty52
/dev/tty53

-$ ls /dev/tty*

/dev/tty23
J/dev/tty24
Jdev/tty25
Jdev/tty26
Jdev/tty27
Jdev/tty28
Jdev/tty29
Jdev/tty3

Jdev/tty30
Jdev/tty31
/dev/tty32
Jdev/tty33
Jdev/tty34
Jdev/tty3s
/dev/tty36
Jdev/tty37
J/dev/tty38

Jdev/tty39
Jdev/tty4d

J/dev/tty40
J/dev/tty4a1
Jdev/tty42
/dev/tty43
J/dev/tty44
Jdev/tty45s
Jdev/ttydé
Jdev/tty47
/dev/tty4s
J/dev/tty49
/dev/tty5

J/dev/tty50
/dev/tty51
Jdev/tty52
Jdev/tty53

Jdev/tty54
Jdev/tty55
Jdev/tty56
[dev/tty57
/dev/tty58
Jdev/tty59
/dev/tty6
/dev/tty60
Jdev/tty61
Jdev/tty62
Jdev/tty63
[dev/tty7
Jdev/tty8
Jdev/ttys
Jdev/ttySo
Jdev/ttys1
/dev/ttyS10

jdev/tty54
J/dev/tty55
Jdev/tty56
Jdev/tty57
Jdev/tty58
Jdev/tty59
J/dev/tty6
/dev/tty60
J/dev/tty61
[dev/tty62
Jdev/tty63
Jdev/tty7
/dev/ttys
Jdev/ttys
/dev/ttySe
Jdev/ttys1
/dev/ttysS1eo

11/57

B Target board® Host PCE USB 9Z 3 XA| o|E &9l

HMZ /dev/tty* 9 list &<l

Jdev/ttysSi1
Jdev/ttySi2
J/dev/ttysi3
/dev/ttySi4
Jdev/ttyS15
Jdev/ttyS16
Jdev/ttyS17
Jdev/ttysSis
Jdev/ttyS19
J/dev/ttyS2

Jdev/ttyS20
Jdev/ttysS21
Jdev/ttyS22
/dev/ttys23
Jdev/ttyS24
Jdev/ttyS25
Jdev/ttyS26

/dev/ttySi1
J/dev/ttyS12
Jdev/ttyS13
/dev/ttys14
Jdev/ttyS15
Jdev/ttyS16
Jdev/ttyS17
Jdev/ttys1s8
Jdev/ttyS19
Jdev/ttyS2

Jdev/ttyS20
J/dev/ttyS21
Jdev/ttys22
Jdev/ttys23
Jdev/ttyS24
Jdev/ttyS25
J/dev/ttyS26

Jdev/ttyS27
Jdev/ttysS28
[dev/ttyS29
/dev/ttyS3
/dev/ttyS30
/dev/ttyS31
/dev/ttyS4
/dev/ttySs
Jdev/ttyS6
/dev/ttyS7
/dev/ttySs
J/dev/ttySo

Jdev/ttyprintk

Jdev/ttyS27
Jdev/ttyS2s8
Jdev/ttysS29
Jdev/ttysS3
/dev/ttyS30
/dev/ttyS31
/dev/ttyS4
/dev/ttySs
Jdev/ttySé6
Jdev/ttyS7
/dev/ttys8
'Idou'lff:l(Q

/dev/ttyUSBo

jaev/TTyprintk

© Allrights reserved including industrial property rights and all rights of disposal such as copying and passing on to third parties.
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minicom A% (2/3)

B minicom A% E017IA SAM &7 MH

$ sudo minicom -s

1.

2.

at@ubuntu:~S sudo minicom -s

sudo] password for at:
Serial port setup ME4

[configuration]
| Filenames and paths
| File transfer protocols
[sertat port setup
| Modem and dialing
| Screen and keyboard
| Save setup as dfl
| Save setup as..
| Exit
| Exit from Minicom
+

Serial Device O|§ O\ ZQIPt O|E0Z MY, FULE, T

Serial Device : /dev/tty8s
- Lockfile Location : Jvar/lock
Callin Program
Callout Program :
Bps/Par/Bits : 115200 8N1
- Hardware Flow Control : Yes
- Software Flow Control :

change which setting? |}

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

Exit from Minicom

12/57
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Serial Device

- Lockfile Location

Callin Program

Callout Program
Bps/Par /Bits

- Hardware Flow Control :

:| /dev/ttyusBe
: /var/lock

¢ 115200 8N1
No

- Software Flow Control :

change which setting? |}
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minicom A% (3/3)

B minicom A% E017IA SAM &7 MH

3. Save setup as dfl MEH: default IO E X%

[configuration]
| Filenames and paths
| File transfer protocols
| Serial port setup
| Modem and dialing

at@ubuntu: ~

OPTIONS: Ii8n
Compiled on Feb 7 2016, 13:37:27.
Port /dev/ttyuSBO, 08:21:04

| Screen and keyboard
[sove setup as grt |
| Save setup as..

| Exit

[UESLE Eron Bnicon Press CTRL-A Z for help on special keys

- . - - o *
4. Exit MEi: ATt HFO = minicom Y E > EE HA On A| B B SRR R A Rt ARt eE i)
DRA752-GP ES1.1

[configuration] ti_i2c_eeprom_init failed -1

| Filenames and paths - at@ubuntu: ~

| File transfer protocols

| Serial port setup Welcome to minicom 2.7
| Modem and dialing

spl_mmc_load_image
reading u-boot.img
reading u-boot.img
ti_i2c_eeprom_init failed -1

| Screen and keyboard OPTIONS: I18n
| Save setup as dfl Compiled on Feb 7 2016, 13:37:27.

| Save setup as.. Port /dev/ttyuSBO, 08:19:19
R —

| Exit from Minicom Press CTRL-A Z for help on special keys

U-Boot 2014.07 (Feb 21 2017 - 11:37:25)
: DRA752-GP ES1.1
¢ DRA74x EVM REV <NULL>

ready
2 GiB

B F2 OAl mincomE AW AME P3¢ MIYOIX] 11 ot YPOI= HIZE HY/ts

$ sudo minicom
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1.

ot 478 (1/3) - 1% IP 4% YH

network O|& &9l: ¢ ifconfig

at@ubuntu:~S ifconfig

Link encap:Ethernet HWaddr 98:83:89:27:da:87

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0 overruns:® frame:0

TX packets:109 errors:0 dropped:0 overruns:0® carrier:0
collisions:® txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:18204 (18.2 KB)

enp2so

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:5380 errors:0 dropped:® overruns:0® frame:0
TX packets:5380 errors:0 dropped:0 overruns:0 carrier:0
collisions:® txqueuelen:1000

RX bytes:433280 (433.2 KB) TX bytes:433280 (433.2 KB)

at@ubuntu:~$ D I

“/etc/network/interfaces” It ME|: ¢ sudo vi /etc/network/interfaces

ofzliet &ol 1% IP 4% ¥ X%

auto enp2so
iface enp2s@ inet static

address 10.10.70.1

netmask
255.255.255.0

Host PC T & &

14/57

at@ubuntu:~5% sudo vi [etc/network/interfaces
[sudo] password for at: |

O S at@ubuntu: ~

# 1nterrtaces
auto lo

iface lo inet loopback

auto enp2s0O

iface enp2s® inet static
address 10.10.70.1
netmask 255.255.255.0
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o|j il M7 (2/3) - Target board?} Host PCZte] 54l 210l HitH

B Host PC - target board
$ ping 10.10.70.4

at@ubuntu:~$ ping 10.10.70.4

PING 10.10.70.4 (10.10.70.4) 56(84) bytes of data.

64 bytes from 10.10.70.4: icmp_seq=1 ttl=64 time=0.114
64 bytes from 10.10.70.4: icmp_seq=2 ttl=64 time=0.127
64 bytes from 10.10.70.4: icmp_seq=3 ttl=64 time=0.085
64 bytes from 10.10.70.4: icmp_seq=4 ttl=64 time=0.086

yla
- 10.10.70.4 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3060ms
rtt min/avg/max/mdev = 0.085/0.103/0.127/0.018 ms
at@ubuntu:~$ |

B Target board - Host PC (minicom©jlA| A1%)
# ping 10.10.70.1

root@dra7xx-autronbrain:~# ping 10.10.70.1

PING 10.10.70.1 (10.10.70.1): 56 data bytes

64 bytes from 10.10.70.1: seq=0 ttl=64 time=0.477 ms
64 bytes from 10.10.70.1: seq=1 ttl=64 time=0.589 ms
64 bytes from 10.10.70.1: seq=2 ttl=64 time=0.433 ms

64 bytes from 10.10.70.1: seq=3 ttl=64 time=0.155 ms
ne

- 10.10.70.1 ping statistics ---
4 packets transmitted, 4 packets received, 0% packet loss
round-trip min/avg/max = 0.155/0.413/0.589 ms
root@dra7xx-autronbrain:~#
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ojjull M% (2/3) - Target board?} Host PCZt9)

m 38 RE "

autron@autron-SVD11215CKB: ~
.905242] usb : New USB device found, idVendor=1déb, idProduct=6083
.912059] usb New USB device strings: Mfr=3, Product=2, SerialNumber=1
.919338] usb Product: xHCI Host Controller
.924323] usb : Manufacturer: Linux 3.14.63 xhci-hcd
.929854] usb SerialNumber: xhci-hcd.®.auto
.935416] hub .0: USB hub found
.939200] hub 2-8:1.8: 1 port detected
.253492] ( tL) 7 timed out waiting for ldisc to be un-installed
.366596] 1(stk) :1ldisc installation timeout
.366389] 8(stk) : timed out waiting for ldisc to be un-installed
.475226] 1(stk) :1ldisc installation timeout
.476389] 8(stk) : timed out waiting for ldisc to be un-installed

.585233] (stk) :

Arago Project http://arago-project.org dra7xx-autronbrain ttyse
Arago 2015.85 dra7xx-autronbrain ttySe

dra7xx-autronbrain login: root (automatic login)
~# (stk) :ldisc installation timeout

:ldisc_install = 8[ 14.4089476] Llibphy: 48485000.mdio:

: timed out waiting for Lldisc to be un-installed

i nstall = 1(stk) :ldisc installation timeout
nstall = 8(stk) :
nstall 1[ 17.137233] omap_hwmod: mmu_ipu2:
installation timeout

_install = 8(stk) : timed out waiting for ldisc to be un-installed

st_register failed -22

root@dra?xx-autronbrai
13.586394]
14.583489]
14.696532]
15.696387]
16.805228]
17.803493]
17.807695] (s
18.810224] Bluetooth:

timed out waiting for ldisc to be un-installed

7 for help | 115200 8Ni | NOR | Minicom 2.7 | VT162 | Offline | ttyUSBO

02 - Link is Up - 1800/Full

_wait_target_disable failed

Warning £A|5}1,

Enter Y2 A|, 7{UHE

\4

autron@autron-SVD11215CKB: ~

.912059
.919338
.924323
.929854
.935416
.939200
.253492
.366596
.366389

usb usb2: New USB device strings: Mf A SerialNumber=
usb us Product: xHCI Host Controller
usb us Manufacturer: Linux 3.14.63 xhci-hcd

: SerialMumber: xhci-hcd.0.auto

Product=2,

hub 5 USB hub found
1 port detected
8 tlmed out waiting for ldisc to be un-installed
:ldisc installation timeout
: timed out waiting for ldisc to be un-installed
:ldisc installation timeout
: timed out waiting for ldisc to be un-installed

Arago Project http:/farago-project.org dra7xx-autronbrain ttyse

Arago 2015.05 dra7xx-autronbrain ttyse

dra7xx-autronbrain login:

root@dra7xx-autronbrai
13. (
14.
14.

65
16

ili/g
ili/g
18.

root@dra7xx-autronbrai
CTRL-A Z for help | 11520@ 8N1 | NOR | Minicom 2.7 | vT1082 | Offline | ttyusBe

]
]
]
.885228]
]
]
4]

586394]
583489
696532
696387

803493
807695
81022

root (automatic login)

# (stk) :ldisc installation timeout

:ldisc_install = o[ 14.409476] Llibphy: 48485800.mdi0:02 - Link is Up - 1800/Full
8 tlmed out waiting for ldisc to be un-installed

install :ldisc installation timeout

install : timed out waiting for 1ldisc to be un-installed

install = 1[ 17.137233] omap_hwmod: mmu_ipu2: _wait_target_disable failed
installation timeout

install = @(stk) : timed out waiting for ldisc to be un-installed

Bluetooth: st_register failed -22
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o|Cj 47 (3/3) - o|TYl B Ol )

m 2OIAY
= Host PC 1% IP A&} 2ol
- o|jy Ao|Z A Y

= — R |

B M 25 Sl=EIk ping 2H8 M= target boardoj|A| ethO LHRICH7 TEA] 22|7] (minicomOjA]

LM © @@ at@ubuntu: ~

root@dra7xx-autronbrain:~# ping 10.10.70.1
PING 10.10.70.1 (160.10.70.1): 56 data bytes
AC
--- 10.10.70.1 ping statistics ---
4 packets transmitted, © packets received. 100% packet loss
root@dra7xx-autronbrain:~# ifconfig eth® down

. . . LH =4 [~
root@dra7xx-autronbrain:~# ifconfig eth® up ethO LiZICH7L ChAl &2 7]
[ 196.136533] net ethe®: initializing Cpsw version 1.15 (@)
[ 196.227275] net eth@: phy found : id is : @x20005c7a
[ 196.238575] 8021q: adding VLAN 0@ to HW filter on device ethe
root@dra7xx-autronbrain:~# [ 200.229718] libphy: 48485000.mdi0:082 - Link is Upl

root@dra7xx-autronbrain:~# ping 10.10.70.1

PING 10.10.70.1 (16.10.70.1): 56 data bytes

64 bytes from 10.10.70.1: seq=0 ttl=64 time=0.328

64 bytes from 10.10.70.1: segq=1 ttl=64 time=0.158

64 bytes from 10.10.70.1: seq=2 ttl=64 time=0.164

64 bytes from 10.10.70.1: seq=3 ttl=64 time=0.194
bytes from 10.10.70.1: seq=4 ttl=64 time=0.158

--- 10.10.70.1 ping statistics ---

5 packets transmitted, 5 packets received, 0% packet
round-trip minfavg/max = 0.158/0.200/0.328 ms
root@dra7xx-autronbrain:~#
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[%t10] o|ELl 53t target HE SSH FH<:

B SSH F& 4 (serial cable ¥1Z 3 minicom 4% EQ ¢io] 5Tt 7|5 =)
» O target board 28 T ping HAEJl FAHXEAU I A7t
» FEAIE exit 7{IHE AL
$ ssh root@10.10.70.4

OS5 & at@ubuntu: ~

at@ubuntu:~5 ping 10.10.70.4

PING 10.10.70.4 (10.10.70.4) 56(84) bytes of data.
64 bytes from 10.10.70.4: icmp_seg=1 ttl=64 time=0.2
64 bytes from 10.10.70.4: icmp_seg=2 ttl=64 time=0.
64 bytes from 10.10.70.4: icmp_seg=3 ttl=64 time=0.
~C

--- 10.10.70.4 ping statistics ---

3 packets transmitted, 3 received, 0% packet loss, time 2031ms
rtt min/avg/max/mdev = 0.165/0. ¢91@ 293/0.055 ms
at@ubuntu:~5 ssh root@1e.10.70.4
root@dra7xx-autronbrain:~#

root@dra7xx-autronbrain:~# 1s
Application autron
root@dra7xx-autronbrain:~# [
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X538 ATA =M

Host computer Target board

1. 3 £ #HnU(Cross

Ethernet(scp)

3. H&E binary 43

B Host computer 2 Target board 28 AR ¥ (serial & ethernet A& HJEl &Ql)

B Host computer

1. I E HIM (CarSDK/Application EL)

2. M’d= BinaryE Target boardZ M (scp GO Al§. Ethernet 2 M%)
B Target HE

3. M#EH bianry &% (serial 2 X|9)

4, HEoo| met M= 47 2L o|0|X| Host computer2 H&
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B 2M: (@PC) MY > (@PC) target board 2 Hio|l42] M4 > (@EE)H4H Hio[L{2] %Y
1. [Host PC] i ofF| B2 0|F5to] “make” YU

at@ubuntu:~$S cd CarSDK/Application/@ control sensor_test/
at@ubuntu:~/CarSDK/Application/0_control_sensor_testS ls

Makefile car lib.c car_lib.h controlSensor.c
at@ubuntu:~/CarSDK/Application/0_control_sensor_test$| make
fhomefat/CarSDK/CrossCompilerfgcc-linaro-arm-1linux-gnueabinf/binfarm-1inux-gnuea

bihf-gcc -Cc -0 controlSensor.o controlSensor.c

fhome fat/CarSDK/CrossCompilerfgcc-linaro-arm-1linux-gnueabihf/binfarm-1inux-gnuea
bihf-gcc -o controlSensor controlSensor.o car_lib.c
at@ubuntu:~/CarsDK/Application/® control sensor_testS ls

Makefile car lib.c car 1ib.h controlSensor controlSensor.c controlSensor.o
at@ubuntu:~/CarsDK/Application/0_contrfAl_sensor_test$ [

48 E vtoju g

2. [Host PC] /4=l Hio|l{2]| scp PO 2 target board2 T3

at@ubuntu:~jCarSDHprplicatimnjﬂ:contral:sensor:tests scp controlSensor root@l®.10.70.4: /home/root/
controlSensor 100% 14KB 13.8KBfs 00:00
at@ubuntu:~/CarSDK/Application/® control sensor test

3. [Target board] M4 Hio|l{2]| Ay
- o ER—— 1 _IE_I HI.OII_—IEI
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ojtlS S¢ HIolH H& YH

B Host PC - Target board

= $ scp [ Y] root@10.10.70.4:/home/root/[H 3 2]
= 9JA]) Host PCOJ|A] target 2EZ Hio|L{2] M

at@ubuntu:~/CarSDK/A
controlsenso
at@ubuntu:~/CarsSDK/Ap

test$ scp controlSensor root@l0.10.70.4: /home/root
100% 14KB 13. hhH_, ae:00

root@dra7xx-autronbrain:-# 1s
Application autron
root@dra7xx-autronbrain:~# 1s
Application autron controlSensor
root@dra7xx-autronbrain:~#

B Target board > Host PC (minicomOjjA{ 41%)

» # scp [IYF] [PCO|E2]@10.10.70.1:/home/[PCOIE]/[MTZH 2]
= 9JA|) target board9jlA Host PCE dump¥t O|O|X| I} X%

root@dra7xx-autronbrain:~
at@10.10.70.1's password:
dump 20000101 010156.uyvy
root@dra7xx-autronbrain:~/Application/1 _camera dump disp# J]

/Application/1 camera dump disp# scp dump 20000101 018156.uyvy at@le.10.76.1:/home/at/download

100% 1800KB 1.8MB/s 00:00

at@ubuntu:~5 cd downloadf

H&E o|o|x| mp
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Optimization 2M =%

2 U8

. qlll\ ALIl ™ 1 ___ ™~ _31_ 2" _ _ o~AITIHAL 2 a_1__Fon

= Makefiletﬂl

INC += -I%(ROOTFS) fusr/include/gbm
LIBDIR := £ (ROOTFS) /fusx/lib

I R T

19  CHXFLAGS

22 TAEGET = camera vpe fedgedect disp

18 CFLAGS : g —Wall -fPIC -mfloat-abi=hard -mfpu=neon -W1l,-rpath, £ (ROOTE

21 LDFLAGS -1m -1pth§ead -L:%(LIBDIR) -1lrt -ldrm -1mtdev -ldrm omap -lstdc++

Ol §M& 032 =73 51, g1 0| X2 E S0
I U

$ make clean
$ make

23/57
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HE © AC XpSAY Y

B Targe HEO| HEJA| AJEEE 718 F2OM “ profile” THY A 3 T
" Vi °1IE1F-1 °I% llf°' °“'°1*'I b ’él ( QIE{HIofIA] vi OICIE| 7|2 AL 2T Tof HHE)

LJAapplication/1 camera_d:np_ﬂ;spfcame:a_ﬂ;mp_ﬂ;spl

I .profile [Modified] 1/1 100

- T X § RS

./Application/]l camera dump disp/camera dump disp
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=X

B X593 A5 HeEg 200
» X5 XtFXAF Hardware
» Jj& SoC (System-on-Chip)
= Software Development Kit
B XT3 AsA e MY YH
» Host PCQl Ubuntu &A% 1%

» Host PCQ} target board?tQ| 541 A% Gl 20| HftH

mHEEE MY 22T Y 2

- XI5 XHEA H AN
- DE HOY LAY Yy
s O

|IEWS S EHOIH HE EH
= MakefileQ] Optimization 2M X% HH
= HE T JC AFAY g

m X 2E A4

- oy Z=E Q0 M

L —
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capture

ofF A 2 -
m . __! Cortex-A15)

Display Subsystem
B |

MPU
(2x ARM

B 0_control_sensor_test: A} Mo U MIA Q2 HAE

B 1_camera_dump_disp: 7tH|2} 2=, LCD &3 7|2 of||
» FHHIE} 23 > LCD £ (7| L=A| °|0|X| M%)
B 2_camera_vpe_dump_disp: VPE Al-§ G4 B
» 702} 43 > VPE > LCD & (7| Y=A| o|O]X] XFF)
B 3_camera_overlay_draw_disp: C}5 2]|0|0] At§ ®/M/HIAE overlay
» FHHIE 23 > LCD £ (7| Y=A| o|0|X| M%)
- W/M/HAE A > LCD £
B 4_camera_vpe_edgedetect_disp: Y4 A2l Z112|= ofH|
» 7tH|2t 23 > VPE > Edge Detection > LCD &3 (7| U&A| o|O|X| X%)
» Edge Detection HA A]ZH > LCD &
B 5_opencv_disp: 13 I} OpenCV X
» O3 MY > OpenCV > LCD £ (7] YA| o|0|X| X7)
» OpenCV X2] A|Zt > LCD £
B 6_camera_opencv_disp: 7|2} 1= HIC|E{ OpenCV A2
= 7t Y3 > VPE > Hough Transform (OpenCV Atg) > LCD £ (7] YA| o|O|X| X%)
= OpenCV X{2| A|ZF > LCD £

26/57 HYUNDAI
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T A= & =2 API H%(1/2)

B Camera Ej|OJE] X{2| &

» v4l2_open: G4 captureE Tt x7|3}.

» v4l2_reqbufs: G4 MYY F(queue) HIY M| 22| AT

s v412_streamon: G4 capture A|Et

= v4l2_gbuf: G4 queue X 2| HTHE driverd|A| o|HSto] L2 F4F I 22X
Z, application9f|A driver Z02 A8 O] > 7tH|2tolA F

= v4l2_dqbuf: %4 queue X{2] MBS application©| 7tX| 11 2tA{

Xe

£, driver9f|A| application Z2 2 A8 O|M > application®] G4 queve HIHOM AR E HU = =] MMl Jt5

& =

{2 driver?} queue 9 HI°O|E X%
A E G T AL HIY QA S ALGOIS] TN

o
Gl
(o)

—_ T g

B Display X{2| &=

» disp_open: ¥4 £EHZ

1o
re

x
» disp_get_vid_buffers: g4 &
= disp_post_vid_buffer: G4 &

27/57 HYUNDAI
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N A== WA =2 API HTH(2/2)

B VPE Ad] &3

vpe_open: VPE StEQ|O] At§2 {ITH |IT X7\,
vpe_input_init: VPE & X7|%}
vpe_output_init: VPE &3 X7|3}
vpe_output_fullscreen: scaling 9§ A%
vpe_stream_on: VPE SIEQO] & FE L= &8 stream on Al
vpe_stream_on(vpe->fd, V4L2_BUF_TYPE_VIDEO_CAPTURE_MPLANE): VPE SIEQ|O{9f =2 G4t HIO|E| TE On
vpe_stream_on(vpe->fd, V4L2_BUF_TYPE_VIDEO_OUTPUT_MPLANE): VPE SIEQ|o{of &= G4t H|O|E] BE On
vpe_input_gbuf: VPE & queue X 2| HTIE driver9A| ©|™ (application®||A| driver Z22 A8 H O|H)
> O|¥ VPE driver?} ¥& queued] Y= F4 H2010] 73 7t
vpe_input_dqbuf: VPE 23 queue X 2| HTHE application®| 7}X|10 Z(driver9|M application 222 ASH 9]
M)
> O|¥ VPE 93 queue 9N 7t8& o|0|X| X%
vpe_output_qgbuf: VPE £& queue X 2] AL drivero# ©|H (application®|A] driver ZO 2 A QW O|X)
- O|¥ VPE driver?t g% 7t8 ¥ &% queue 9 HIOIE] X%
vpe_output_dgbuf: VPE Z& queue X|2] HII2 application©| 7tX| 11 Z(driver©||A| application ZO & A GH O]
M)

> O|¥ VPE XN2|E £3 queve %M XIZE HU = = M Tt

rir
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O_control_sensor_test

W ALF Ao 3L A U HIAE A

© Allrights reserved including industrial property rights and all rights of disposal such as copying and passing on to third parties.

HMZ5, 2015, Beep MO
HEH K| X[

HH &&= X9

ZZ Mo

7HHIEE /K] RS

Line sensor Z} 87|

HO|M AIA| 2t 247
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1_camera_dump_disp

W FHH|2 3] 42 LCD &3 3 oJ0|X] X%

# "0 (on Target board)

cd Application/1_camera_dump_di
sp

.Jcamera_dump_disp

dump + enter

© Allrights reserved including industrial property rights and all rights of disposal such as copying and passing on to third parties.

Capture .
VIP Display
{ _ ]' ®  Format : uyvy422 > LCD
Format: uyvyd22 Gize : 4B0x272
Size : 1280%720
Input ‘dump’ | | Imagedump
- Format: uywy422
command Size : 1280x720

HdA Y&
1 _camera_dump_disp E0Z 0|
S| 2 example A3l 8l camera preview =9l

1280x720, uyvy format 2| camera image dump.
dump_yyyymmdd_hhmmss.uyvy file 2 %
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1_camera_dump_disp - Target 2 EOjA dump¥t O|O|X| &l HiH

B YUV/RGB Viewer: vooya 4X]
= Download: http://www.offminor.de/downloads.html

= VooyaQ| deb I}Q! [} HFQ T |nstall Bt

at@ubuntu:~/temp$ sudo dpkg -i *.deb

[sudo] password for at:

Selectin previous&g unselected package voo¥a.

(ClolEHolA Sl=F ... 8™ 183021702 MAT} ClHE2 7} X0 ASLICH.)
Preparing to unpack vooya-1.8-amdé64.deb ...

Unpacking vooya (1.8-8) ...

vooya (1.8-0) A&t YL ...

Processing triggers for shared-mime-info (1.5-2ubuntu@.1) ...

Processing triggers for gnome-menus (3.13.3-6ubuntu3.1) ...

Processing triggers for desktop-file-utils (@.22-1ubuntus.1) ...

Processing triggers for bamfdaemon (0.5.3~bzr0+16.04.20160824-0ubuntul) ...
Rebuilding /usr/share/applications/bamf-2.1index...

Processing triggers for mime-support (3.5%ubuntul) ...

Processing triggers for man-db (2.7.5-1) ...

at@ubuntu:~/temp$ |

B Target HEE9A{Host PCE dump ©|0]|X] M&29) vooyaZE &<Ql
B 4X|¥ vooya MYHIHE ) =

Terminal

N
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1_camera_dump_disp - ©|0|X]| EEA| vooya 4%

B F437|: 320x180, YA EW: bgr24

Select Format for dump_20000101_010201.bgr24

Frame Size
Resolution Select, please
width/Height: 320 [180)
Aspect Ratio: 7 1| |1

Frames / Second | 25.00Hz

Video Format | Advanced Settings Floating Point Settings

Color Space RGB 2
: : 1 frame
Data Container Alfrmfgrf{gqyﬁeﬁcﬁ:ﬁ:74 2
Channel Order bar 2
(| Vertically Flipped
Bit Depth (Value) | 8bit ;
OK Cancel
32/57 HYUNDAI
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1_camera_dump_disp - ©|0|X]| EEA| vooya 4%

B YAI7|: 480x272, YA EUW: bgr24

Select Format for dump_20000101_051151.bgr24

Frame Size
Resolution Select, please 2
width/Height: ago | [272) |
Aspect Ratio: 1| |1

Frames / Second | 25.00Hz

Video Format | Advanced Settings Floating Point Settings

Color Space RGB 2
: : 1 frame
Data Container ,.9??,'1?93(?95@,4 2
Channel Order bar 2
(| Vertically Flipped
Bit Depth (Value) | 8bit ;
OK Cancel
33/57 HYUNDAI
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1_camera_dump_disp - ©|0|X]| EEA| vooya 4%

B F437|: 320x180, YA EL: nv12

Select Format for dump_20000101_005104.nv12

Frame Size
Resolution Select, please s
width/Height: 320/ [180) |
Aspect Ratio: 1| |1

Frames / Second | 25.00Hz

Video Format | Advanced Settings Floating Point Settings

Color Space YUV 2
1 frame
Data Container NV12 )
Channel Order
(| Vertically Flipped
oK || Cancel
34/57 HYUunoAI
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1_camera_dump_disp - ©|0|X]| EEA| vooya 4%

B F43A7]: 1280x720, G4EUW: vyvy

Select Format for dump_20000101_004527.uyvy

Frame Size
Resolution HD720 (1280x720) 2
width/Height: 1280 |720
Aspect Ratio: 1| |1

Frames / Second | 25.00Hz

Video Format | Advanced Settings Floating Point Settings

Color Space YUV 2
1 frame
Data Container UYVY )
Channel Order
(| Vertically Flipped

Bit Depth (Value) | 8bit B

oK || Cancel
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1_camera_dump_disp — main.c ZI&f Q9F

int main(int argc, char **argv)

= B8 YUEH open

struct

Du yrgdump_state
» Thread _g_ arg _*_7|§|' (&E‘"E ?_l‘oﬂ E"°|E'| _Elg) unsigned c CAPTURE_IMG_SIZE
» Thread A§/d: capture_thread, capture_dump_thread, input_thread E,Qﬁﬁ"?,%ﬂzifscmn

bool bstream start

pthread_t threads

void * capture_thread(void *arg): ¥4 A U CJAEe| o]
» Y YUEH H X7\
= while loop:
> v4l2_dqbuf - disp_post_vid_buffer = v412_qbuf: Z¢Alo= 7tH|2t ZAXBHA] display &3
> thread?Zl 3§ O|O|E{Zt &Ql(dump_state = DUMP_READY): msgsnd& capture_dump_thread ¥ & (DUMP_WRITE_TO_FILE)

capture_dump_thread: ¥4 H|°|E IAZ X%
= msgrcviE 7]
» DUMP_CMD £:Al: It MM thread?t 38 HIOIE| £% (dump_state = DUMP_READY)
» DUMP_WRITE_TO_FILE: o|O|X| H|O|E| Y E £, thread?t & HIOIE| £% (dump_state = DUMP_DONE)

input_thread: 7| &3 7|
w 7| YA
1. thread?t & HIO|E £% (dump_state = DUMP_CMD)
2. msgsnd& capture_dump_thread ¥ & (DUMP_CMD)
3. Dump &=EA| 7tX| 4j7]: thread?Zt & HIO|E{ 2t &l(dump_state = DUMP_DONE)
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Thread 7t #4 SEZ(YIM 1 7|&. ThE AHI= SAD
Capture Thread

© dump_state7} DUMP_READY K
2> dump_img_data0j O|O|X] X%t
> DUMP_WRITE_TO_FILE &4l

| Dump Thread

Input Thread

DUMP_CMD =l

- Dump¥ mQH QH5

2> dump_stateE DUMP_READZ A
S

O =44 7| 2oy

Dump 7| 441 B§
O - dump_stateZ DUMP_CMDZ & H DUMP CMD
> DUMP_CMD %Al =
©) > dump state7} DUMP_DONEO|
W 7Hx| CH7|

DUMP_WRITE_TO_FILE Z=4IRF

- dump_img_data G|O|E| Y= &=
2

> dump_stateE DUMP_DONES 2

43
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2_camera_vpe_dump_disp

m i ¥ 9% VPE 0|8 94 HEF LCD &8 A o|0|X] XY

Capture Convert Display
[Ulp} N {VPE} . _Format Tnvl2 N LCD
Format: uyvy422 Format : uyvy422 -» nvl2 Size : 480x272 or
Size : 1280x720 Size : 1280x720-> 320180 320x180
Input ‘dump’ ! Image dump
d > Format: nwl2
comman Size : 320x180
# HAO (on Target board) AlSH L
cd Application/2_camera_vpe_dump_di .
p PP - =pEEEL 2_camera_vpe_dump_disp ZCE 0|5
.Jcamera_vpe_dump_disp Sl example A3l 81 camera preview =0l

320x180, nv12 format 2| camera image dump.
F

d
dump + enter dump_yyyymmdd_hhmmss.nv12 file 2 X%

480x272 or 320x180 C 2 3IH =

o 53
(Default : full 3}H(480x272) = =)

full + enter

38/57 HYUNDAI
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2_camera_vpe_dump_disp — main.c Zt2f QoF

B int main(int argc, char **argv)
= 38 YEH open
= VPE X7|%}: open, Y& parameter M7
= Thread § arg 7|3} (A E 70| HIo|E{ 58)

» Thread 4Y/d: capture_thread, capture_dump_thread, input_thread

B void * capture_thread(void *arg): ¥4 A > VPE > QAE O] Y4 U&= HIH x|,
VPE X7|%3}
= while loop:
. v412_dqbuf: 4N queuve? A3 HOE Application@ 2 7tX|11 &
. vpe_input_qbuf: 718 queueE VPE driver& A8 O|H
(vpe_stream_on: VPE Q& A|Zt — X7|0]| S T =)
. vpe_output_dqbuf: VPE £3 queue Application® & 7fX|1 £
. disp_post_vid_buffer: VPE X{&| Z1} Display
. vpe_output_gbuf: VPE &3 queue VPE driver2 £ 83# o™
. vpe_input_dqbuf: VPE 213 queue Application & £ 8# o|H

. v412_gbuf: VPE & queueE M queuez £ 3 H O|H
B capture_dump_thread: G4 HIOIE MAZ XY (11 x|} A
B input_thread: 7| ¥ 7] (1 of|x|2} QA

N -

N OO 1 ~hoW
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3_camera_overlay_draw_disp

Capture
(VIP)

Fermat: uywyd22
Size - 1280720

Input ‘drawX’
command

Display
Format ; uywyd22
Size 1 480x272

Input ‘dump’
command

nnnnnnnnn

command

¥

m it o ol H/M/MAE b{o] ® LCD &F

a Size : 480272

LCD

Overlay
Display I
Format: argb8888
Size : 480x272
Image dump
Format; uywyd22
Size ; 1280720
Convert OpenCV Image
(VPE) M Image dump
erge » Format: bgr24
Format - uywyd22 ->rgha32 Farmat : bgr24 Size - 480x777
Size : 1280x720->480x272 Size ; 480x272
40/57
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3_camera_overlay_draw_disp

m it o ol H/M/MAE b{o] ® LCD &F

4l HZH O] (on Target board)

[k

o U8

cd Application/3_camera_overlay_draw_di

5p 3_camera_overlay_draw_disp Z2EZ 0|S

./3_camera_overlay_draw_disp Sl =k example A& Bl camera preview 20l

1280x720, uyvy format 2| camera image dump.

dump + enter dump_yyyymmdd_hhmmss.uyvy file 2 X%t

480x272, rgba32 format 2| screen image dump.

sdump + endter dump_yyyymmdd_hhmmss.rgba32 file 2 X%t

drawP:xy:color + enter ZtE xy o] == (ex: drawP:10,10:0xffff0000)

IE xlyl 2 x2y2 2 M =3

el AyPgaler < Siifs; (ex : drawl:4,4:100,2:0xff00ff00)

HE xy Of wh BH2 0| AlZtY =3

elriiaa esler « e (ex : drawR:12,12:20,40:0xff0000ff)

ZtE xyof string =&

el IRlEEEng < Eis (ex : drawT:100,100:0xffffffff:Draw test)

drawC + enter Draw 2= E4 clear
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3_camera_overlay_draw_disp — main.c ZI=f Q¢2F

B int main(int argc, char **argv)
» G4 2 open, Y4 £ open (overlay plane 4%)
» Thread § arg 7|} (ME Zto]| H|°IE] 5&)
» Thread 4§/d: capture_thread, capture_dump_thread, input_thread
B void * capture_thread(void *arg): G4 A S CJAE 0]
- Py UF WY £7|2
= while loop:
> v4l2_dqgbuf = disp_post_vid_buffer > v412_gbuf: Z4AI9= 7102} THAOHM display &3
> thread?t 38 H|O|E{Z} &Ql(dump_state = DUMP_READY): msgsndZ capture_dump_thread ¥ &
(DUMP_WRITE_TO_FILE)
B capture_dump_thread: §% CIO|E] AR X%
» msgrcvE Ofj7]
» DUMP_CMD £Al: U M| thread?Zt 38 HICIE| &% (dump_state = DUMP_READY)
> DUMP_WRITE_TO_FILE: ©|0|X| C|o|E] }UZ &3, threadZt 3 & HIO[E] £% (dump_state = DUMP_DONE)

= Capture O|0[X] X%RE: 1H oM<t GAt
= Display ©|0|X| X% f: VPEQ} OpenvCV O|-§ H|O|E| merge & X%

B input_thread: 7| Y& 7]
» dump EEE= sdump 7] LEE: 1H AN} A
» draw 3O Y2k argb8888 XM O 2 overlay (Al 7158t API: drawPixel, drawLine, drawRect, drawString)
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3_camera_overlay_draw_disp — makescreendata &< O[5}

BkA static int makescreendata(struct thr_data *data

» sdump YHA| HYH

= VPE2} OpenCVo|g &3 G4 layer B/ =X

ke

1.

1)
2)
3)
4)
5)
6)
7)
8)
9)

1)
2)

VPE ©|§ Capture % 37| ¥ format ¥

VPE X7|%}: open, &=

vpe_output_gbuf: VPE &

x

2 queue VPE driver2 283

parameter X%, Y& buffer ¥

o

Capture

(VIP) d Display 2 LD
Format : uywy422 rd Size - 480x272
Format: uyvy422 Size : 480x272 > RS A
Size : 1280x720
, , Overlay
Input ‘drawX’ | Display
command Format: argb8888
Size : 480x272
Input ‘dump’ Image dump
*|  Format: uywy422
command Size : 1280x720
, , Convert OpenCV Image R
Input ‘sdhump (VPE) Merge Fons:' ngrup
command Format : uyvy422 ->rgba32 Format : bgr24 Size - 480x272
Size : 1280x720->480x272 Size : 480x272

vpe_stream_on(vpe->fd, V4L2_BUF_TYPE_VIDEO_CAPTURE_MPLANE): VPE StEQo{o]| &= g4} H|°|E| & On

vpe_input_qbuf: VPE 3 queueE VPE driver2

A0

=TT =

ol

vpe_stream_on(vpe->fd, V4L2_BUF_TYPE_VIDEO_OUTPUT_MPLANE): VPE SIEg|o{o|| @2 g4t HO|Ef BE On

vpe_output_dgbuf: VPE £ queueE ApplicationQ 2 A 83 o™

vpe_input_dqgbuf: VPE & queueE Application® 2 £ 8H o™

vpe_stream_off(vpe—)fd, V4L2_BUF_TYPE_VIDEO_OUTPUT_MPLANE): VPE SIEZ|o{o| Y= F4t HIO|E BE Off
vpe_stream_off(vpe->fd, V4L2_BUF_TYPE_VIDEO_CAPTURE_MPLANE): VPE SIEY|C{9|| &2 ¥4 HIO|E| TE

Off

get_framebuf: overlay image HI§ 7}X|11 Q7|

OpenCV_merge_image: OpenCV ©|§ layer &g

o|0|X| e/d: overlay image+vpe output image
Bl o|0|X| bgr24 ZOHO 2 B
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4_camera_vpe_edgedetect_disp

W Edge Detection M| #+¥ 3 X|2| Zat &=: Y H|O|E|(gray ©|O|X|) At§-010] LAY

Capture Convert .
Display
MP} = WPE} g Edge Detection d Format - nv12 \
Format: uywy422 Format : uyvy422 -> nvl2 Size - 480x272 Ay
Size - 1280x720 Size - 1280x720-> 320x180 "\‘.
p LCD
Draw Overlay /
Operate time > Display /
color: O (white) Format: argb88288
X:3B5,y:260 Size : 480x272
Input ‘dump’ v, Image dump
d " Format: nv12
comman Size 1 320x180
4l H240{ (on Target board) Alsl L8

cd Application/4_camera_vpe_edgedect_d

- 4_camera_vpe_edgedect_disp ZCE £ 0|3

—

) sicr le AlsH Ol ZA0} Ol QA A|Zt S
./camera_vpe_edgedect_disp ;HKC; example 29 X edge Zit X I &
320x180, nv12 format 2| edge detect image dump.

dump + enter dump_yyyymmdd_hhmmss.nv12 file 2 &%
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Capture Convert

4_camera_vpe_edgedetect_disp — 4 XM 2 w» e

Format: uywy422 Format : uywy422 -> nv12
Size - 1280x720 1ze - i3 > X
Macropixel (2 image pixels)
H uyvy422 il —1 | |
Uo | ve 1w |y oY -Luma
i I e Cb - Chroma
4] -

® Cr - Chroma

Image 4.2.2
LN W
QoG e
QoG e
L W
B nv12: Y plane UV plane 2 YL
Macropixel (4 image pixels) 4:2:0
—] e © o O
T, L J
Yo v e © o O
Y plang ® 6 o 0
Y2 | Ya ... ...
Image
) .
> Uo | Vo
LY plane
[Interleave)
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4 _camera_vpe_edgedetect_disp — main.c Zt=f Q9F

B int main(int argc, char **argv)
» G4 YA open, G4 =3 open (overlay plane 47%)
= VPE £7|%}: open, Y& parameter {%
= Thread § arg X£7[% (A E 2t HI°|E| 51])
» Thread A§/d: capture_thread, capture_dump_thread, input_thread

B void * capture_thread(void *arg): ¥4 X > VPE > Edge detection > LAEH|0]
» Y8 U= HIY X7(2, VPE X7(%t
= while loop: (2 9f|X|2} A
1. v412_dgbuf: X queuvel] £ 3HOE Application2 £ 7tX|11 &
2. vpe_input_qgbuf: 4 queueE VPE driver2 £ 8# o|™
(vpe_stream_on: VPE 2 A|Zt — X7|0| BIHH T =)
. vpe_output_dqbuf: VPE £& queue Application® & 7IX|11 £
. sobel_edge_detection: Edge detection Z11&|E 4+
. draw_operatingtime: Edge detection £ A|Z} overlay plane 9] EA|
. disp_post_vid_buffer: ©|0|X| plane £2(Edge detection Z1})
. update_overlay_disp: overlay plane &2 ($3A|Zt text)
(DUMP_READYYL o|OjX| M2|Z1 dump)
8. vpe_output_qgbuf: VPE Z3 queue VPE driverg A8 H o|H
9. vpe_input_dqbuf: VPE & queue Application® & A 8H O|H
10. v4l2_qbuf: VPE & queueE HX queuez A 8 H o|H

W capture_dump_thread: G4 HIOIE| TAZ X7 (18 cix|et JA)
B input_thread: 7] % 7] (1 X4 QAL

N O i1 b~ oW
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5_opencv_disp

B OpenCV %X 212|F Aot LCD &3 2 o[0|X] XY

OpenCV Image .
Input ‘1~4’ > Process > Dmpla:
» *|  Format:rgb888
command Format : rgh888 ;::1?43;272 N
Size : 640x480 \,
b LCD
Draw Overlay /
Operate time > Display ,,/"
color: Ouffiffff (white) Farmat: arghb8888
X:385,y:260 Size : 480x272
Input ‘save’ v Save jpg image
o Format: jpeg
comma I'Id Size : 640x480
#l HAO (on Target board) Alsl L2

cd Application/5_opencv_disp 5_opencv_disp EHZ 0|

.Jopencv_disp OpenCV AtE file load

ot

i olo|x| £

1 + enter OpenCV AtE file load & 8{{E O|0|X] ==
2 + enter OpenCV AtE Face detection

3 + enter OpenCV AtE Binding image

4 + enter OpenCV AtE Cany edge detection

opencv jpeg image.

save + enter 640x480 27| 2| yyyymmdd_hhmmss.jpg file 2 X%
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5_opencv_disp — main.c ZI=f Q9F

B int main(int argc, char **argv)
» GN =2 open (overlay plane %)
» Thread § arg £7|2 (A= ZI9f| HI°IH §])
» cv_exam YOI o|0[X| MY 2E G =
» Thread 4§/d: capture_dump_thread, input_thread
B capture_dump_thread: G4 HIO|E| A= X%
= msgrcvE 7]
» DUMP_CMD £Al: dump_state = DUMP_READY & cv_exam ¥4 ¥ Z(>0|0|X| H|o|E| EAtZE,
DUMP_WRITE_TO_FILE H%:)
» DUMP_WRITE_TO_FILE: cv_savetojpeg ¥Z (©|0|X| Gjo|E] MAUE £=) & dump_state = DUMP_DONE
B input_thread: 7| 3 {7]
» save 7| YUKz 1H |t SAL

- “1~4" WD A cv_exam B4 TEOO] B4 Ha 4% L NE B4 ALo|E
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6_camera_opencv_disp

W FHH|2} 2 o|0jX[o OpenCV©|§ Y

IO H 3}

— e B

Ofo] Zat LCD &

C C rt \
apture onve Hough Display
F m::\rqzz Fo lmEzl bgr24 " Trenelorm | orma i renzs A
ormat: rmat : u -= bgr. Size 1 480272 Y
Size : 1280x720 Eize - 1280x720-> 320x180 IDP."W} - ) \\H
P LCD
Draw Overlay /
Operate time > Display :
color; Duffffff (white) Format: argb8823
X:385,y:260 Size 1 4802272
Input ‘dump’ Image dump
d > Format: bgr24
ExHmman Size : 320x180
2l A (on Target board) Aldl L&
cd Application/6_camera_opencv_disp 6_camera_opencv_disp Z2HZ 0|5
.Jcamera_opencv_disp S = example &3 5l edge Z1f S GHAL

dump + enter

320x180, bgr24 format 2| camera image houg

P

49/57
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6_camera_opencv_disp— main.c ZI&f QoF

B int main(int argc, char **argv)
» G4 YA open, G4 =3 open (overlay plane 47%)
= VPE £7|%}: open, Y& parameter {%
= Thread § arg X£7[% (A E 2t HI°|E| 51])
» Thread A§/d: capture_thread, capture_dump_thread, input_thread

B void * capture_thread(void *arg): ¥4 X > VPE > Hough transform > CJAEg||
» Y8 U= HIY X7(2, VPE X7(%t
= while loop: (4 9f|X|2} A
1. v412_dgbuf: X queuvel] £ 3HOE Application2 £ 7tX|11 &
2. vpe_input_gbuf: 74 queueE VPE driverg A8 H o|H
(vpe_stream_on: VPE & A|Xt — X 7|0 $HH T =)
. vpe_output_dqbuf: VPE £& queue Application® & 7IX|11 £
. hough_transform : Hough transform 12| $% (OpenCV ©|§), % A|Zt overlay plane ©f| EA|
. disp_post_vid_buffer: ©|0|X| plane £2{(Edge detection Z1})
. update_overlay_disp: overlay plane &2 ($%A|Zt text)
(DUMP_READYQ!}| o|O|X| X{2|Z1t dump)
. vpe_output_gbuf: VPE £3 queue VPE driver2 283 O|H™
. vpe_input_dqbuf: VPE Y& queue Application® 2 483 o™
. v412_qgbuf: VPE J& queueE X queuez A GH O|H

B capture_dump_thread: g4 HIOIE MAUZ XF (18 ofH|2} SA)
B input_thread: 7| &3 Cf7| (1 Sf|H|2} A}

A U1 AW

o N

Yo
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a3 | 9y A

B 1X} Mission
- HYT T2 RE A
= FtH|E} o8 E% SM| QA2 StHOj Q14 AHul, HAKA|ZH display
= KpEFO| QIAIDE M| Met7tA St7|
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24 |SD 7t && Ui§ (H2A9T Fil)

B |59 AFA e MY Y
» X5 Xt5ALC| target board®|] Embedded Linux AX]
» Gparted ©|§ SD7IE X7|%} giH
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Target board©|| Embedded Linux &X|a}t% (1/3) - 29
=:bo
= 0
B Target board®] &%tg SD 7tE Host PCO|| %t
B CarSDK/Flashing EC & O|F

$./flashingimage.sh /dev/sdc
> ‘sdc’ & host PCOIA ]k SD 7HE Eato| g 29l ‘sdb’, ‘sdd’ 2t Zo| CHE °|8 & 4 U

B SD 7IE target board g%t ¥ M9 On

. —

—

% e
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Target board©| Embedded Linux X[} (2/3) - 9lAl

=<
= at@ubuntu: ~/CarSDK/Flashing

at@ubuntu:~5 s /dev/sd*

fdev/sda [dev/sdal [dev/sda2 [dev/sda3 /[dev/sdb /[dev/sdc [dev/sdd C HZdAl =glojlHd o
at@ubuntu:~$ ls /dev/sd* §_D 7t= PC AEA| EEIO|E B
fdev/sda [dev/sdal [dev/sda2 [dev/sda3 [dev/sdb [dev/sdc |[dev/sdcl| [dev/sdd %!'9_|

at@ubuntu:~$ cd CarSDK/Flashing/

at@ubuntu:~/CarSDK/Flashing$ ./flashingimage.sh Jdev/sdc FIashlng Eli 0|Eo Aloll

Z=0|: Egjo|EdH /dev/sdc10|
Otl /dev/sdc
./flashingimage.sh machine device I"_ / / )
example: ./flashingimage.sh evm
example: ./flashingimage.sh brain

example: ./flashingimage.sh evm /dev/sdc
example: ./flashingimage.sh brain /dev/sdc

Defined machine is brain

/dev/sdc SD 7}E 2| 7| AIE5}X| & n,

flachinall usina _device deVdeC

[sudo] password for at: Password Q& PCOj| =17 2o,
-- Main device 1s: /dev/Lloop® /dev/mmcbIkO 2 OJA_!EEI

FEEEFRFARTRAETAIRRATXI IR A RRI R A AR AR AR R AR AR R AR R R AR AR AR R kAR kAR

THIS WILL DELETE ALL THE DATA ON ;‘dEV}'SdC
O] slH HiAxoz ML X]
oL,

HtEA] 2|6 7| E AL

sdcE QIME|A & A

WARNING! Make sure your computer does not go
in to idle mode while this script is
running. The script will complete,
but your SD card may be corrupted.

* % ¥ ¥ ¥ ¥ ¥ *
= % ¥ ¥ ¥ ¥ ¥

Press <ENTER> to confirm.... Enter Q=

AR R A A R R F AR R R R A R R R R R R R R R R R R R R R R AR R R R AR R R R R ARk dkdkdd kv d %k

unmounting device '/dev/sdc1’

1024+0 records in

1024+0 records out

1048576 bytes (1.0 MB, 1.8 MiB) copied, ©.417693 s, 2.5 MB/s

Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Device does not contain a recognized partition table.
Created a new DOS disklabel with disk identifier 8x7024f393.




Target board©| Embedded Linux AX|2}% (3/3) - YAl
EH A

[ | at@ubuntu: ~/CarSDK/Flashing
Created a new partition 1 of type 'Linux' and of size 62 MiB.

Command (m for help): Partition type
p primary (1 primary, ® extended, 3 free)
e extended (container for logical partitions)
Select (default p): Partition number (2-4, default 2): First sector (129024-3862527, default 129024): Last sector, +sectors or +si
ze{K,M,G,T,P} (129824-3862527, default 3862527):
Created a new partition 2 of type 'Linux' and of size 1.8 GiB.

Command (m for help): Partition number (1,2, default 2): Partition type (type L to list all types):
Changed type of partition 'Linux' to 'W95 FAT32 (LBA)'.

Command (m for help): Partition number (1,2, default 2):
The bootable flag on partition 1 is enabled now.

Command (m for help): The partition table has been altered.
Calling ioctl() to re-read partition table.
Ssyncing disks.

make partitions.
Formating /fdev/sdcl ...
mkfs.fat 3.0.28 (2015-05-16)
mkfs.fat: warning - lowercase labels might not work properly with DOS or Windows
mke2fs 1.42.13 (17-May-2015)
/dev/sdc2 contains a ext4 file system labelled 'rootfs'
lact _mountad an ftmpfsdkj?497frootfs on Wed Aug 23 14:39:34 2017
‘Proceed anyway? (y,n) y 1
Creating filesystem with 466688 4 blocks and 116880 inodes
Filesystem UUID: 8f29dc3d-0668-4451-b225-8afac6a55c2e
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912

Allocating group tables: done

Writing inode tables: done

Creating journal (8192 blocks): done

Writing superblocks and filesystem accounting information: done

Copying filesystem on /dev/sdci,/dev/sdc2

Current Machine: brain

use uenv.brain.txt for Autron arago-brain-image-dra7xx-autronbrain.tar.gz
Extracting filesystem on /dev/sdc2 ...

unmounting fdev/sdci /dev/sdc?

completed! C % S
at@ubuntu:~/CarsDK/Flashings [ QI-E > SD 9|' targ‘-- board %I-—!- < E




Ar859Q1 SD 7IEE X7|3} 8t CtA| Flashing 8= Wt (1/5)

EE

B GParted 4% > SD 7IE E2}o|H ME{ 5> unmount > I}E|M H|#(delete) > A|E2L IIE|JM AY

4(new)
@

1.
& Applications
A
GParted Partition
Editor
2 Jdev/sda - GParted
" GParted Edit View Device Partition Help
& L \/dev/sda  (465.76GiB)
8 /dev/sdc (1.84GiB)
/dev/sda2 JUev/suas
300.00GiB 165.66 GiB l;
Partition FileSystem  Mount Point Label Size Used Unused Flags
/dev/sda1 M ntfs A AE ol 100.00 MiB 24.16 MiB 75.84 MiB boot
/dev/sda2 M ntfs WINDOW7 300.00 GiB 186.97 GiB 113.03 GiB
/dev/sda3 4 M ntfs /host LINUX 165.66 GiB 62.62 GiB 103.05 GiB
unallocated ¥ unallocated 2.02 MiB - -
56/57
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Al8352l SD 7IEE £7|8 dt1l CfA| Flashing Bt= B (2/5)

EH x4
=S

B GParted 4% > SD 7IE Ea}o|H ME| 5> unmount > I}E|M H|#(delete) > M2 TE|M A
‘d(new)

3 /dev/sdc - GParted /dev/sdc - GParted
B cparted Edit View Device Part GParted Edit View Device Partition Help
=3 ) /dev/sdc  (1.84GiB) :
/dev/sdc2 H
1.78 GiB
P: t P Partition File System Mount Point Label Size Used Resize/Move
| fa/a /dev/sdct Ll fat32 /media/at/boot boot 62.00 MiB 1.40 MiB

/dev/sdc2 “. Il extd /media/at/rootfs rootfs 1.78GiB 432.93 MiB

Wﬁ

4 /dev/sdc - GParted /dev/sdc - GParted
) GParted Edit View Device F GParted Edit View Device Partition Help
O «4 §F
/dev/sdc2
1.7 6,8

Partition File System Used
Resize/Move { /dev/sdct I fat32 £ Resize/Move 1.40 MiB
Copy Ctrlsc [dev/sdcz Ml ext4 1 o0 ctrlsc | 432.93MiB
57/57 HYUNDAI
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Al83521 SD 7IEE £7|8 dt1l ChA| Flashing St= ¥ (3/5)

428 |

B GParted 4% > SD 7IE Ea}o|H ME| 5> unmount > I}E|M H|#(delete) > M2 TE|M A

_/dev/sdc  (1.84GiB) 3

AFileSystem | < ‘ e, . Unused A Flags
unallocated ™ unallocated -

Partition

? Create new Partition

6 ™ Create new Partition

1

Minimum size: 1 MiB Maximum size: 1885 MiB

Free space preceding (MiB): l H| ®  Createas: Primary Partition . Free space preceding (MiB): 1
New size (MiB): 1885 . Partition name: ew size (MiB): 1885
Free space following (MiB): 0 *  Filesystem: ext4 . Free space following (MiB): 0
Align to: MiB :| Label: Align to: MiB
7 Cancel 7 Add ‘
58/57
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Al

2

22 SD 7I=& Z7|%} Otil ChA| Flashing Sti= Y8 (4/5)

B GParted 4% > SD 7IE Ea}o|H ME| 5> unmount > I}E|M H|#(delete) > M2 TE|M A
‘d(new)

7.

© Allrights reserved including industrial property rights and all rights of disposal such as copying and passing on to third parties.

£) Create new Partition

, I

Minimum size: 33 MiB Maximum size: 1885 MiB

Free space preceding (MiB): iﬂ

Create as: Primary Partition

Partition name:

New size (MiB): 1885
Free space following (MiB): 0 File system: fat32
Align to: MiB Label:

Cancel AdE

D /dev/sdc - GParted

GParted Edit View Device Partition Help
_/dev/sdc (1.84GiB) =

New Partition #1
1.84GiB
Partition File System Size Used Unused Flags
New Partition #1 [l fat32 1.84GiB - -
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AL839l SD 7tIEE X7|3} 9111 CIA| Flashing Oh= B (5/5)

H X
=

W GParted 0|§0t0] |22 TH IEJM WAE|D $FE D4

[} /dev/sdc - GParted

GParted Edit View Device Partition Help

_/dev/sdc (1.84GiB) :

/dev/sdc1
1.84GiB
Partition File System Size Used Unused Flags
/dev/sdct I fat32 1.84GiB 3.70 MiB 1.84GiB

0 operations pending

B Gparted &= AlZl ¥ Flashing 312 5
= CarSDK/Flashing EC & O|F
$./flashingimage.sh /dev/sdc
> ‘sdc’ = host PCOj|A| FHO|= SD 7tE E2o|EF HQl ‘sdb’, ‘sdd’ 2 ZO| E O|§ & £+ US

» SD 7}E target board &t ¥ M2 On
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SD7}EE x7|3} o1 C}A| Flashing S1& O =OJALgt

W 7|2} 07| M SD7[E2} scp B HIO|E|E HiH 7[50] HofUCtH 7|1E &2 %t 7o} &
= 91Z Y2 warning HAIXIO M LS.

M S & at@ubuntu: ~/CarsDK/Application/0_control_sensor_test

at@ubuntu:~/CarSDK/Application/0@_control_sensor_test$
at@ubuntu:~/CarSDKfApplication/@_control_sensor_testS scp controlSensor root@l®.10.760.4:/home/root/

@@PCECEEEECEEEEECCCEEEEEANCECEEEAACCECEEAMCEEEEEACCCECEEAMCEde
@  WARNING: REMOTE HOST IDENTIFICATION HAS CHANGED! @

@@EEREEECAEEEEAEEEELAAREEAAREECAEREEARREEELAAREELAAREEAAREEACAEEE
IT IS5 POSSIBLE THAT SOMEONE IS DOING SOMETHING NASTY!
Someone could be eavesdropping on you right now (man-in-the-middle attack)!
It is also possible that a host key has just been changed.
The fingerprint for the ECDSA key sent by the remote host 1is
SHA256 :uTgBXyc2LnvuyAHqQUWVSZZrxrEZ6/dntpWke4i7bf4m.
Please contact your system administrator.
Add correct host key in /home/at/.ssh/known_hosts to get rid of this message.
offending ECDSA key in /home/at/.ssh/known hosts:1
remove with:
ssh-keygen -f "/home/at/.ssh/known hosts" -R 10.10.70.4 A2 o
ECDSA host key for 10.10.70.4 has changed and you have requesied strict checking
Host key verification failed.
at@ubuntu:~/CarSDK/Application/0_control_sensor_test$ ssh-keygen -f "/home/at/.ssh/known hosts" -R 10.10.70.4
# Host 10.10.70.4 found: line 1
/home/at/.ssh/known_hosts updated.
Ooriginal contents retained as /home/at/.ssh/known hosts.old
at@ubuntu:~/CarSDK/Application/0_control_sensor_test$ scp controlSensor root@l6.16.76.4: /home/root/
The authenticity of host '10.10.70.4 (10.10.70.4)' can't be established.
ECDSA key fingerprint is SHA256:uTgBXyc2LnvuyAHqQUWVSZZrxrEZ6/dntpWke4i7bf4mM. HIo|E| &
Are you sure you want to continue connecting (yes/no)? yes g
Warning: Permanently added '10.10.70.4' (ECDSA) to the list of known hosts.
controlSensor 100% 14KB 13.BKB/s 00:00

at@ubuntu:~/CarSDK/Application/0_control_sensor_test$
HYUNDAI

AUTRON




