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8bit FERAI: ssh username@IP

ELb: BFEr=BENelsE—f. HERNEN1, z: ssh root@192.168.1.10
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Stepl
Quick ViewZ2E EBBEEFIMobaXterm T E

Step2

RIFREIFHISD-RIEARDK X3
e AR SRDK X3IERfZERE

Step3

Session->new session
1REMobaXtermEE[IE(5241
EFER921600

Session settings

N @ E ¥ ¥ ¢ @ @ N ¥ mH @ x ¥ H

SSH Telnet Rsh Xdmcp RDP  VNC FTP  SFTP | Serial  File Shell Browser Mosh AwsS3 WSL

»¥ Basic Serial settings

‘ Serial punI‘COMQ (Silicon Labs CP210x USB to UART Bri V‘ Speed (bps) * | ALY
#¥ Advanced Serial sefings Bl Terminal settings Bookmark settings
Serial engine: ‘ PuTTY (allows manual COM port setting) v
Data bits |8 v
Stop bits |1 -] If you need to transfer files (e.g. router
file), you can use

Parity |None ~ ~ embedded TFTP senver .’
_F\uw control _Nune . .
"Servers” window —> TFTP server

® Reset defaults

Execute macro at session start: | <none> K

@ oK @ Cancel

IR
3V3 ()
TXD
RXD
GND
+5V (Fig)

P riftuss
GND
RXD
TXD
3v3

ith I £%

Horizon Robotics.
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Stepl Step2
I NFHF#root N Droot

L cOM (Silicon Labs CP210x USB to UART Bridge (COMS)) o X

Ll coM9 (Silicon Labs CP210x USB to UART Bridge (COM3))

B & & & A B B ¥ B & & 0 X o B %k % & & @ Y B & & @ X 0o
Session  Servers  Tools Games Sessions  View Split  MultiExec Tunneling Packages Settings Help X server Exit Session  Servers  Tools Games ~ Sessions  View Split  MultiExec Tunneling Packages Settings  Help X server =53

@

4 9 (Siicon Labs CP210x x &

] Started Network Manager Script Dispatcher Service.
] Started LSB: adb daemon.
7.456921] rc.local g
Started /etc/rc.local ( tibility.
Started Getty on ttyl.
Started Serial Getty on ttySe.
Reached target Login Prompts.
Started LSB: hobot hdmi init.
Started Bluetooth management mechanism.
Reached target Multi-User System.
) watchdog daemon. ..
tarted Start xl1lvnc at startup..
Started watchdog daemon.
Reached target Graphical Interface.
j Update UTMP about System Runlevel Changes...
k Finished Update UTMP about System Runlevel Changes.

Started resize rootfs.service.
Finished Set console scheme.
] Created slice system-getty.slice.
tarting LSB: adb daemon
] x HDMI device!!
Started LSB: HPA's tftp server.
Started OpenBSD Secure Shell server.
Started Hostname Service.
Starting Network Manager Script Dispatcher Service...
Started Modem Manager.
Started Network Manager Script Dispatcher Service.
996] rc.local[2447]: @
Started /etc/rc.local Compatibility.
Started Getty on ttyl.
Started Serial Getty on ttySO.
Reached target Login Promp
Started adb daemon.
Started LSB: hobot hdmi init.
Started Bluetooth management mechanism.
Reached target Multi-User System.
Starting watchdog daemon. ..
Started Start xllvnc at startup..
Started watchdog daemon.
Reached target Graphical Interface.
Starting Update UTMP about System Runlevel Changes...
Finished Update UTMP about System Runlevel Changes.

Ubuntu 20.04.4 LTS ubuntu ttySe

ubuntu login: root
Password:
Welcome to Ubuntu 20.04.4 LTS (GNU/Linux 4.14.87 aarch64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* https://ubuntu.com/advantag:

t g Fri Sep 2 11:10:25 CST 2022 from 1.100 on pts/0
root@ubuntu:~#
root@ubunti

root@ubunt |

Ubuntu 20.04.4 LTS ubuntu ttySe

ubuntu Togin: [l

_UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https://mobaxterm. mobatek.net 5  UNREGISTERED VERSION - Please support MobaXterm by subscrbing to the professional edition here: https://mobaxterm.mobatek.net
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Stepl
BHTWifiEEs

$ sudo nmcli device wifi rescan
$ sudo nmdli device wifi list
$ sudowifi connect "SSID" "PASSWD"  # i&E e Iwifikgz

Step2

root@ubuntu:~# sudo
root@ubuntu:~# sudo
IN-USE BSSID

34:FC:Al1:9C:
9C: y: 7E:55:

74: (:'_l"’) :A5:9

Gl
BF : -

root@ubuntu:~# sudo

Device 'wlan®' successfully activated with

Hi\ifcong, EEIPHEIE

# JHEAwifiREs
# 5l HBE ROwifikdes

nmcli device wif1 rescan
nmcli1 device wifi 1list

SSID MODE

Infra
Infra
Infra

quer /770503
Topway 19DCA4F

Infra
) Infra
wifi1 _connect ": S mh

'4ea86192-91fa-4cdO-bdd7-ae0@8fFf69cid7"'.

myHome

¢ BiEE, TP

- L

myHome 5G

ﬁ“

ChinaNet-mnM6

ﬁo

DIRECT-C3-HP DesklJet 2700 series

ﬂn

Mayday

R\D

5-604

)

% VPN
TP-LINK_1807_plus

3 TR

)
) B

0/8 - ISP _test

— 0:59
= 20228 B

SIGNAL

Mbi1t/s 29
Mb1t/s 22

"

BARS

g ke

[

8 wm

SECURITY

WPA1l WPA2
WPA1l WPA2
WPA1 WPA2
WPA1 WPA2
WPA2

@& s

Horizon Robotics

EFFALAT Internet T8

WLAN

WA TATATRA ntemet et
©® wuan
O=F
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FEREFIREN, BarRSEmE.
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L]
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Session  Serve Xserver Bt

K connect m B X ®E @ @ " @ x = ¢

» B
SSH Tenet Rsh Xdmcp RDP VNC FTP SFTP Serial File  Shell Browser Mosh AwsS3 WSL o

Basic SSH settings

EtEmobaxterm, IEARDK X3YIPiitt

& Network settings Bookmark settings

Secure Shell (SSH) session

Step2

© 0K © Cancel
o S
—Jin = > HU UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edtion here: https://mobaxterm.mobatek.net [=]
[ 31.24¢ o
£ & x ® H Y E & & @ X ©
Sesson Severs  Toos  Gemes Sessons  View  Spit  Mulibxec Tumeing Pacages Setings Help Xserer Bt

Quick connect

t To A 2
froct/ v ( iX's d network tools)
ep
P «cache ? Dir Ssl :
config re :
o o5 rowser ‘
A b/\ ‘K @ vscode-server rwarding
\ _bash_history
[ — — P B (M) e
gitconfig
“proie Welcome to Ubuntu 20.64.4 LTS (GNU/Linux 4.14.87 aarch64)
~viminfo
ngethsis * Documentation: https://help.ubuntu.con
* Management : andscape.c
* Support:
Last 1
= root@ubuntu
Remote
™ monitoring
Zollow terminal folde

 UNREGISTERED VERSION - Please support MobaXterm by subscrbng to the professinal ediion here: hitps://mobaxterm.mobatek.net



VNC &= @ rrs

p : i =
A -
EWWI Pi’mtl | 192.168.1.11 192.168.1.22 192.168.3.41 1921683207  sunrise

FRETEES. SSHERESIREE e

ssssssssssssss

fEFHifconfigis B

Step2

LA VNCER(SE
Step3
FJFFVNC Viewer
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hPEEAFETE @ ez
I R

BPU Core 1/ Core 2 (fps) 218 /437 439 / 878 (2x improvement)
Latency 4.6ms 2.3ms (50% reduction)
BPU working/effective utilization 39% / 33% 77% / 67% (2x improvement)

DDR 4.5 GB/s 1.8 GB/s (60% reduction)

@B Load @ Store ~O- Conv unit working utilization 9 Loxd @ Store O~ Convritworking uzton
bandwidth (MB/s) working utilization

bandwidth (MB/s) warking utlzation
8,000 0.7
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X 8bit BLHZE

S EIR: 8-bit BUUBE > FRREUSE * 99%

EENI45 Bttt

RERRE R

EWNERE T
TensorFlow } + FE wmEITR =BT EE

PYTSRCH
FR-EREMAE x
= T Caffe

TensorFlow ZFREREIRTH

€& ONNX
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FarEn SHIERY
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ARSI

| log B
Caffe/Onnx  TEEUEGTH |

ety .\ hybridbin —> hb_perf

- xxx.html
XXX.json

FETIEA

yaml {48
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runtime_sample
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VIDEO IN
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VIDEO OUT

BT 1120 OUT

MIPI CSI TX

MIPI DSI TX

BT 656

Display
Controller

BPU SUBSYSTEM CPU SUBSYSTEM

BPU
“BERNOULLI"

LDC/GDC

BPU

: “BERNOULLI"
IPU & Pyramid L2 CACHE

NETWORK ON CHIP

}

MEMORY CONTROLLERS 4_4> VIDEO CODEC
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R5 PROCESSOR
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Stepl

18R web BRI
RSN APCH IR FE—RIER
FHEPCAILApingiEtikFHYIP

Step2

NG

cd /app/pydev demo/05 web display camera sample
python3 mipi camerapy

Step3
;j“%%%i@)\lpi@]t , xm;muggi@‘&% - Al ON H®RIZON
B RANE 7

EEEFEBR Ttv, catFcup
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B ;

# FeEtros.bifiE
source /opt/tros/setup.bash

# Mtros. bR LR P E N HIE TR AIEE

_ B “ ﬁ 3 cp -r /opt/tros/lib/mono2d body detec

B | 1 B

S 588 HiiEseR # BLEMIPIES:L
EEEEEE e

body PN E Roi D

head ASLiE Roi # Bafilaunch32f4

ros2 launch

face NBGHE Roi mono2d_body detection.launch.py

LG AFIE Bel #gE LB iz_sﬁhttjpé’ﬂﬂli%, Eﬁfﬁﬁfﬁ{zgﬂ
body_k 5 poi 17e<lsof -i:80, B35 ARONHEEE

S Rt R SRISHRANAT

=]

TogetheROS.BotFF




ABIENSIRER BWEREZ ST

HHlogEB:
IR R BRI A AR H = /93 0fps
SO RIFT—IRFE TR

EPCimAIN i asti N http://1P:8000
IPIRDK X3/X861%0YI Pt

RIRJEEEGNE IR ERUER
MR AL AR, AFEUE, UESSEABIRIRERID,
NAEKRBE R

Al ON H®RIZON

input fps: 31.40, out fps: 31.43, infer time ms: 2 ost time
input f : out fp¢ 9. infer time m DOS I 55 time
input g, out T , infer time m 0S 0 time
input fps: D, out fp: , infer time ms: : time
input S: .79, out : ; infer time m DOS time
input fps: 3, out fpe 3, infer time m 0, post time
input fps: , fps : 9, infer time ms: I time
input f 29.73, t 9.70, infer time m i time

input f 3, O Fp: , infer time 0 time
input fps: 29.76, o fps: 29.67, infer time ms: , post process time

R s e N D e
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ThumbUp —  BfEkiglg 2 # Be&tros.bIfE
source /opt/tros/setup.bash

Victory VA= 3
# Mtros by ZERE R i M HIE TR R
Mute NE FH 4 cp -r /opt/tros/lib/mono2d body detection/co
cp -r /opt/tros/lib/hand Imk_detection/config/
Palm FE 5 cp -r /opt/tros/lib/hand_gesture detection/con
Okay OKF# 1 # FREMIPHER:L N
ThumbLeft S 12 export CAM _TYPE=mipi
, o # Jasflaunch3Zf4
ThumbRight = 13 =
SR AEERS ros2 launch hand _gesture detection hand_gest
Awesome 666FH 14

ogetheROS.BotFHFEAA




FHIRA WRER @ s

mHlog B7R:
IRZEIRAI msghBE— " hand (83 AFEFAFLEAGNER)
FRIRFIEEMENFRDRERZE "Awesome” F1 “Victory” F&H

EPCimAIN e as A\ http://IP:8000
RIETEEEGIE A ERMR
(IPARDK X3§9IPibilt)

Pub smart
+ Sub smart f
e_detection-5 a 5 et]: Pub smart
ture detection-5 AN s : Sub smart
esture_detection-5 and_ges det]: Pub smart
Sub smart
Pub smart
: Sub smart
: Pub smart
WARN and_ge  det]s Sub smart f
: Pub smart f
: Sub smart
: Pub smart
: Sub smart
: Pub smart
I  det]: Sub smart
[preproc target id: 35 r ize: 1 1s unmatch with 1
tection-5 [preprac d: is unmatch with U
gesture_detection-5 [preproc target id: 35 ro i 1 1s unmatch with Imkse:
ture_detection-5] [WARN [preproc target id: 35 r ize: 1 is unmatch with Umk:
[hand_gesture det]: Pub smart fps 29.8
[preprocess]: target id: 35 rois.si 1s unmatch with mkses
[preproc target 1d: 35 rois.size: 1 is unmatch with lmkse
[preproc target id: 35 rois.size: 1 is unmatch with Lk
[preproc target 1d: 35 r ize: 1 is unmatch with Umk
[preprocess]: target iz is unmatch with lmkses.s1
[hand gesture det]:




FHR5 =P ENRA @ rx2

INEFBIEHAPPINsE MBI FHEEHIB/ANFIZD], BIEAAIE IR FZIEH

APPEIMIPIEIGRE. ARCNFIERER. AFXREREN. FERE. FRzFHIRE. BGmED. WEBERmRAR,
MR TE:
/ X3iK \ 666FF/Awesome —— Hijt: AdfERA/ ThumbRight — H%:

[ MIPIEIR SRS H AR AR H AF XA ]
[ B 4R5 H WEBME T ]*— FHIRR _ ‘

[ Famsms
pub topic: fcmd_vel yeah/Victory — JGiE&: JIBEmIA/ Thumbleft — ZAiE:

=/ | =
Jbetwurk |

PCiR

\

-

R

OB 3234

Gazebo
ub topic: femd_vel
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V N C. 4 192.168.137.41 (ubuntu:0) - VNC Viewer

sudo su

# Ei&TogetheROSINE
source /opt/tros/setup.bash
# B/ NSRINE

ros2 run turtlesim turtlesim_node
Ml
# FoEtros.bINE

source /opt/tros/setup.bash

# tros.bAyZ iR HE NI T AT ERIEC S,
cp -r /opt/tros/lib/mono2d _body detection/config/ -
cp -r /opt/tros/lib/hand Imk_detection/config/ .

cp -r /opt/tros/lib/hand_gesture detection/config/ .

Wl ~oplications - T TurtleSim W [root@ubuntu: fhomefs... @ [Software Updater]

# BLEMIPHESL
export CAM_TYPE=mipi

# 1z17launch3{4 L CENERY
ros2 launch gesture_control gesture controllaunchppy | = C B O B @ B W v ~ v o 8 0 sas 4,







oy ih T 2%

Horizon Robotics

W



