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VirtualBox

Welcome to VirtualBox.org!

]

1l

[EEE

ERE

the GNU General Public License (GPL) version 2. See "About VirtualBox" for an introduction.

VirtualBox is a powerful x86 and AMD64/Intel64 virtualization product for enterprise as well as home use. Not only is VirtualBox an extremely feature rich,
high performance product for enterprise customers, it is also the only professional solution that is freely available as Open Source Software under the terms of

About

s hot Presently, VirtualBox runs on Windows, Linux, Macintosh, and Solaris hosts and supports a large number of guest operating systems including but not limited
creenshots to Windows (NT 4.0, 2000, XP, Server 2003, Vista, Windows 7, Windows 8, Windows 10), DOS/Windows 3.x, Linux (2.4, 2.6, 3.x and 4.x), Solaris and

Downloads OpenSolaris, 0S/2, and OpenBSD.

Documentation
End-user docs
Technical docs

Contribute

Community

meets professional quality criteria.

Step.1

Download

VirtualBox 6.1

VirtualBox is being actively developed with frequent releases and has an ever growing list of features, supported guest operating systems and platforms it
runs on. VirtualBox is a community effort backed by a dedicated company: everyone is encouraged to contribute while Oracle ensures the product always

Hot picks:

+ Pre-built virtual machines for developers at =*Oracle Tech Network
« Hyperbox Open-source Virtual Infrastructure Manager = project site
« phpVirtualBox AJAX web interface = project site

ORACLE’

Contact - Privacy policy — Terms of Use

# AVirtualBoxBE A EH F&i-> https://www.virtualbox.org/

= el £EE

s C IR B E RSN TVE

ﬂ Oracle VM VirtualBox 6.1.20 38=

gFAHEH Oracle VM
VirtualBox 6.1.30 Z74Ek5=

et Eﬁﬁ?}?“*ﬂﬁ%ﬂ&ﬁ*“* Oracle VM VirtualBox 6.1.30 =

E—T T AR TRUH . SHEREEE -

Version 6.1.30 BiRI(C)

ST Institute for Information In



ﬁ Oracle VM VirtualBox 6.1.30 522 X ﬁ Oracle VM VirtualBox 6.1.30 522 X
BHalZ Al Zeds
ERTE SRR 2 - TR EERITET 85 = -

BT (S B MRS R SR T
= T THLE, SEREE -

e ST EE
TR HIERE P B
AR MHE R

Step.3 Step.4

Version 6.1.30 < b—#(B | Q) Version 6.1.30 < b—bl) | RO G BYR(C)
SEE E = A+
1. BiET—% 2. BhERE
ﬁ Oracle VM VirtualBox 6.1.30 32 - x

Oracle VM VirtualBox 6.1.30

=] Windows 224 X
TEZREEE S, Oracle VM VirtualBox 6.1.30 BFE5THIE - B 2EET4805R -

ELE B EENE?
Status: IEFERA RERESHERUE £1&: Oracle Corporation BFEFFIETHEHIS
I <9 =277 Oracle Corporation

Step.5

FIEEEHR T "Oracle Corporation" BIETEE(A) 1 (1) I AEELEZ(N)

U EREZEERaEEr8TENRRERNNE - MM EHesEaEn e 2ine

Bl 4. ZEPRFEIEE)

=7

Version 6.1.30 < b—#@) || F—#m> | BEGQ |

3. HHEHR 7
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W¢ Oracle VM VirtualBox €258
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Step.6
r ?; T\ ™ Il
¢ AR|E HF
EfREC BEA EBHE |EE A

#di /] VirtualBox!

EEEME R E LA E a2 T B e mE R R E
{eitEs B R aR R - (SRILLE B E T RS IRAE
Ao~ DOAFOETEE VM - FOE RS E TR IFE R E RIS
FHTH -

T F1 SAILARYSEIRS AN  SREHM worwr, virtnalbox,ore HYIR
BB TS -

1. Zh R ThERRIVirtualBox B S5 €, BhE i

? x ? x

EuUEsies — BuEEs
LTI ERZRE FIERE AN
féﬁiﬂﬁﬁﬁﬁﬁ%ﬁgﬂ?ﬁﬁﬁﬁ%?ﬁﬁg%%;@;@ﬁﬁm? BB R R TIOIEREE RAMD - BE( ME -

TH IR RIRETY o RN FIEEE .

VistwlBox 5 » DR EPER - SEBAVEIRIEA N 1024MB -

=18 |Ubuntu | ' ME
B Crilsers\NekotWirtnalBox Whis V| 4MB 8192 ME
HHR(Tn | Linx - E';l..,

REAGD: | Ubunty 54-bit)

Step.7 Step.8

gxate) [ ToEw || T || #E
A £y 1414 oY) TN
2. BIAE B2 3. EHIR
7 X 2%
« BuEDES BUERES
E LT & \%u
pEe ERRER
ERETEERS LR - IRTREMELTE

NI RN R UERIATATINSS o LA LR P LUR SR T B -

LR R — A R ETES — B E - ® VDI (VirnalBo BEASEE)

NERTESERTISERE  ALASE - WIEwE O VHD (RITHER)

BT RR SR - O VMDK (EEH3RRED

BERIRATANR 10.00 GB »

O FhnA EEHFRO)
@ TEETEEER O
O HHRAEEEREEW

= Step.9 Step.10

s#ar AU FFEAE) B
4. BERE 5 RERE .
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W =. dlSREIRESE

10\ ? b ? b 8¢ Oracle VM VirtualBox S5 St 13 — O X
WEE WBM SHEH) ep.

4

- EVEHER - EVEHER — =
FHEEET SRR FEERERTA = -
@ . = = I
REEERETCE ST EREE A AR Erieol - s FRTZLUT R YR A SR R IR - IR —TEHRER , ) H &if: Ubuntn
AN (EEA Y - LUSERR iR I TR - R R Ubuntn 64-bit)
S AR I AR AT RAT =M (ERIE AT ‘C:\Users\Neko\VumalBox Vs bunto W bunt, vdil ‘ Lg_;, E e
BIEA D - BECHIEREERF T ST REEED . _ “ N SRR 614 MB Ubuntu
FEREREIR TN (L MB (T REND - BEANES SIS BAMEIET:  ERHE, FREF, AR
ﬁg?dﬁiﬂ%ﬁ&%gﬁéﬁ%§EE?E%E"JE?}FQQ%E » {ER R SRR e L AEE TN BAIRY - TiEE: VJ%T}%{%MD-V, BIOE KM ¥
R - =!
] 1000 GB
4,00 ME 200 TB

O EEAh s s
) ZEmAMRILSG e e
Step.11

EnEE AR FF
728 1=H

[T § o
SEE
=] ]. iEE}ggn

G maE

2555 IDE
IDE Semndary Device 0: [FLEFHH] Z8Y

Bl 3. RhiE RE

III'
Jit]
N
;;:h:
F";s

| ) ubuntu - £E @ Ubuntu - Y5a%#EEE1 28 ? X
T
1) s TREED) it .
_ @ =538 IDE FEE%D): | IDE Secondary Device (1 /
o O [ #0% CDDVDLL)
} IS8 SATA &l EFTEEEER)
ggi%: o
= Ubuntu, wdi o~
il o - Step 1 )
Ste 0 i 28: - ~ Not Attached
gzl .
j_’s: =5lE ubuntu-18.04.6-desktop-amdé4.iso 2.34 GB
£ use
[ smmnx
] emane
< >
fatliss - | &4 B
¢CHE =
e ST Bz BYiA
[S—

4. EEREAE 5. MRS AE 9
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¥ =, HRBEE
< Z&RUbuntu
R—EEBETEE  LEUNE2E) &I

Wl Haruna [2177%] - Oracle VM VirtualBox - O X i Haruna (#1775 - Oracle VM VirtualBox - O X
BE BE BE @A RE =@ BE B BE @A HE =@
Thu 08:08

Activities ] Terminal ~ 16:19

Install miku@miku-VirtualBox: ~

File Edit View Search Terminal Help

To run a command as administrator (user "root"), use "sudo <command=".
See "man sudo_root" for details.

miku@miku-vVirtualBox:~S python3
Python 3.6.9 (default, Jan 26 2021, 15:33:00)

Espafiol BB [GCC 8.4.8] on linux ' '
Esperanto Type "help", "copyright”, "credits" or "license" for more information.
Euskara =
Frangais
Gaeilge
Galego
—

Hrvatski

islenska Step
Iealiano Try Ubuntu
Kurdi

Latviski

I[ Install Ubuntu I

You can try Ubuntu without making any changes to your computer, direckly from

Lietuviskai this CD.
Magyar
Nederlands Or if you're ready, you can install Ubuntu alongside (or instead of) your current

No localization (UTF-8) operating system. This shouldn't take too long.

Morsk bokmal
MNorsk nvnorsk You may wish to read the release notes.

@Ed L |EHE @B ritcr

& 1. FaZ4EUbuntu B 2. KERINEH 0
2022 © Sl TE%EES Institute for Information Industry
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[

S

FﬁHC/C++ BEIUE5%E - L ARC GNU tool compile project

o df#ﬁ

- B make IS E4SE

Stepl. RUbuntulENl & 42 I 1%
Step2. MARESLER
$ sudo apt update

$ sudo apt install build-essential
$ sudo apt get install manpages-dev

IRER RS

img 183

Step3 i A5 Eﬁn/u ey Y}
$ gcc --version

$ g++ --version
$ make --version

EFH make IESE

- BEBR Img 18248 minicom JEA

Activities =) Terminal » m 5 23:08

miku@miku: ~

up libbinutils:amd64 (2.34-6ubuntul.3) ...
up libc-dev-bin (2.31-0ubuntu9.7) ...
up libalgorithm-diff-xs-perl (0.04-6) ...
up liblsan®:amd64 (10.3.0-1lubuntul~20.04) ...
up libitmi:amd64 (16.3.0-1ubuntuil~20.04) ...
up libalgorithm-merge-perl (©.08-3) ...
up libtsan®:amd64 (10.3.0-1ubuntul~20.04) ...
up libctfe:amd64 (2.34-6ubuntul.3) .
up libgcc-9-dev:amd64 (9.4.0-1ubuntul~20.04.1) ...
up libce-de md64 (2.31-8ubuntu9.7) ...
up binutils-x8 4-1linux-gnu (2.34-6ubuntul.3) ...
up libstdc++-9-d amd64 (9.4.0-1ubuntul~20.04.1) ...
up binutils (2.34-6ubuntul.3) ...
up dpkg-dev (1.19.7ubuntu3) ...
up gcc-9 (9.4.0-1ubuntul~20.04.1) ...
up gcc (4:9.3.0-1ubuntuz) ...
up g++-9 (9.4.0-1ubuntul~20.04.1) ...
Setting up g++ (4:9.3.0-1ubuntuz) ...
update-alternatives: using /fusr/bin/g++ to provide fusr/bin/c++ (c++) in auto mode
Setting up build-essential (12.8ubuntu1.1) ...
Processing triggers for man-db (2.9.1-1) ...
Processing triggers for libc-bin (2.31-6ubuntu9.7) ...
:~$ sudo apt install manpages-dev
Reading package lists... Done
Building dependency tree
Reading state information... Done
manpages-dev is already the newest version (5.05-1).
manpages-dev set to manually installed.
The following package was automatically installed and is no longer required:
1ibfwupdplugini
Use 'sudo apt autoremove' to remove it.
0 upgraded, @ newly installed, © to remove and © not upgraded.
:~$ gcc++ --version
gcc++: command not found
1~ g++ --version
g++ (Ubuntu 9.4.0-1ubuntul-20.04.1) 9.4.0
Copyright (C) 2019 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

:~S make -version
GNU Make 4.2.1
Built for x86_64-pc-linux-gnu
Copyright (C) 1988-2016 Free Software Foundation, Inc.
License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law.
1~$
B 1L.BmAEERLEREEE/MIN
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Open - Ia

A\ 4
L

.bashrc

ame BEY
\ ° M 57! colored Goc warnings and errors
E A R N TOO | C h a I n 88fexport GCC_COLORS="error=01;31:warning=01;35:note=01;36:caret=01;32:locus=01:quote=01"
| : ; ( ( i l ' 89
90f some more ls aliases
9lilias 11=
923lias la=
93slias 1=
94
95¢ Add an "alert" alias for long running commands. Use like so:
96¢ sleep 10; alert
971lias alert=

Stepl. #i#Eskgit clone NEIEHBEAEESE

https://
162¢ See fusr/share/doc/bash-doc/examples in the bash-doc package.

github.com/foss for synopsys dwc arc 102
processors/toolchain/releases/download/arc 2020.09 164l [ -f -/-bash_allases J; then

~/ .bash_aliases

\! \!
o8

99¢ Alias definitions.

100# You may want to put all your additions into a separate file like
101¢ ~/.bash_aliases, instead of adding them here directly.

release/arc_gnu_2020.09_prebuilt_elf32_le_linux_install.tar.gz 07

168¢ enable programmable completion features (you don't need to enable

7] o | }Lq [orm] 109+ this, if it's already enabled in fetc/bash.bashrc and /etc/profile
[= WAL
Ste 2 ﬁq; ’Eké%ﬁ o 220 110+ sources [etc/bash.bashrc).
. = =y J\} E /I\ 111LF ! shopt -0q posix; then

112 if [ -f /usr/share/bash completlon/bash completlon 1; then
199 Erees
114 eltf [ r /etc/bash completlon ] then

$ S u d O ta r XZVf ﬁ; o /etc/bash_completion

11774
118

arc_gn u_2020. O9_p rebuilt_elf32 le linux_install.tar. gz N a1t S T LU L U1 o

120
121

Step3 EEQL‘E 1‘1:,2;, %Z | Gedit Edit h~ T-;iwmth:alv tis,colzs  + s
$ gedit ~/.bashrc = & bedit Bditing 10015
& RANARBRZE - TRHEF

export PATH=/ =EAFE D BN E B EE
home/miku/arc_gnu_2020.09_prebuilt_elf32_le_linux_install /bin :$PATH

$ source ~/.bashrc

12
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M~ miku@miku: ~

X

Z#qit ~ cur

Stepl. AT ZE
$ sudo apt update && sudo apt install git

 minicomE&|rzsz

:~% sudo minicom -s
[sudo] password for miku:

$ sudo apt install curl
Step2. MIAIESERZREE MY

$ git --version
$ curl

configuration
Filenames and paths
File transfer protocols
Serial port setup
Modem and dialing
screen and keyboard
Save setup as dfl
Save setup as..

Step3. Z&EminicomE|rzsz et

$ sudoapt get install minicom
$ sudo apt get install Irzsz

Step3. HRIMinicomERLEEE NI

1. BThiE AminicomB0O@EEFEITHE

$ sudo minicom -s

13
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co P4 Ubuntu [B175] - Oracle VM VirtualBox _ - P
BE #2 28 @A =E |H

B IEWE-| Plush 31k . =

" usBRz=.

Stepl. #§BI gtz EBAS B e o

IMC Networks [1701]

Generic USB2.0-CRW [3960]

Step2. FEHFE ﬁiﬁ;ﬁ@m e
Step3. &EiDevice ID % ttyUSBXXX

$ Is /sys/bus/usb-serial/devices/ -Itrah

E 1 mEREEZEAE

— R I
:~$ 1s [sys/busjfusb-serialfdevices/ -ltrah

otal @

irwxr-xr-x 4 root root ® P4 12 22:15

irwxr-xr-x 2 root root ® P4 12 22:22

rwxrwxrwx 1 root root ® P9 12 22:22

1=~5 D

Bl 2. EREREREESHENERE

14
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miku@miku: ~

Minicomig 1"E EARG TE

Stepl. 4R
Step2. BE ﬁld
Step3. (oI ki) 2 3% @ 7 A0 EF,
HEFNRESGEA. 0
Step4. B

————— [configuration]------
Fllenames and paths
setoonsfosenoatocols

Serlal ort setu -

miku@miku: ~ miku@miku: ~

Serial Device ] fdev[ttﬂD S > Jfdev/modem
Lockfile Location Ve Lockfile Location : [var/lock

Callin Program H Callin Program
Callout Program B Callout Program

Bps/Par/Bits - 1152A0 8N1 Bps/Par /Bits : 115200 8N1
Hardware Flow Control Yes : No
Software Flow Control ."i¥ Software Flow Control :

Change which setting? Change which setting? D

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

Exit from Minicom Exit from Minicom

1. Minicom:& E 15
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— e 2 oy
= = +1 miku@miku: ~/bsp_tFlu/HIMAX_WE1_EVB_example/scenario_app/workshoj
J —— n IS g o

total [+l miku@miku: ~ =

PleascPerson score:47 no person score -
Bperson score:76 no person score -76

Flash Person score:78 no person score -
persen scere:69 no person score -6

5 AWE-| Plusf 3& R
Stepl.(MNEI1)Z FRIZER EMNEER - WAEIZERBEAY' L' e S

A B:;:)t loader Version : 1.4.4 (Date:Jan 4 2021)
i chip version : @x8535a1
IR boot loader A A 2 B2 ;ggp:gggg e
< <Send data using the xmodem protocol from your terminal> >
. . Gen L/[0] return to bootup
Stepz.?ﬁ—FCtrl +A I:ILI |I:E| m I nlcom men u A [1] Xmodem download and burn FW image
Step3 .E?ﬁ —F ' S'ﬁﬁ E)E |H:|I %E%?Elmed em ', Send data using the xmodem protocol from your terminal

1% N Enter '$#8I12 7 - > ) _
. w 1. B FHEEREReE, 2N F1'883%, OE'C'E
Step4EF 'Z=E’ B Enter’ SIERIEMER - L = = e

ol miku@miku: ~

StepS. (MEQEASAE - ' Ctri+A' - BZHHE = .

%?%|X 'eXit a nd reset o E(H ;;;K: E:;wﬁi:;;gpand burn FW image

wake up evt:4

--[xmodem upload - Press CTRL-C to quit]------------
|eceive command now.
Send data|Xmodem sectors/kbytes sent: 27/ 3kRetry @: NAK on sector
--------- |Bytes Sent: 38912 BPS:2071
Himax WE]|
--------- |Transfer complete

|
embARC Bu| READY: press any key to continue...D
Boot loader Version : 1.4.4 (Date:Jan 4 2021)
chip version : ©x8535al
cpu speed : 400000000 hz
spl speed : 50000000 hz

[@] return to bootup
[1] Xmodem download and burn FW image

Send data using the xmodem protocol from your terminal

cccCburn application done

CCCCCCCC

CTRL-A Z for help | 115200 8N1 | NOR | Minicom 2.7.1 | VT182 | Offline | ttyusee

2. Ctrl+A BB S BEBARE .
2022 © EFH THE%EES Institute for Information Industry
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8 AWE-| PlusBI 5 iR

Stepl. MEIESE
Step2. FARHMX_FT4222H_GUl.exe

-
Step3.:2 £ R AN URAS T p—
Stepd. 25ERIsATRET, S
B R & B8 SR SR BT
SERBER BB ANIT 2, B FEEWE

1. git FEERIE
Windows & Z NI &:

https.//github.com/HimaxWisekyePlus/WE_|_Plus_User_Examples/releases/download/v1.0/PC_TOOL_Win.zip
Linux R R1EZRAIE:

https.//github.com/HimaxWisekyePlus/WE_I_Plus_User_Examples/releases/download/v1.0/PC_TOOL_Linux

17
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£ FHEdge ImpulsetRiE - F
B #Ehttps://www.edgeimpulse.com/

=- EDGE IMPULSE

miku27182818 =- EDGE IMPULSE

7N\ .
- miku27182818

Select project

# Create a new project

Enter the name for your new project:

DSI 6537
Select your Edge Impulse project. or create a new one. + Create new project

Choose your project type:

~ © Developer
No projects created yet

20 min job limit, 4GB or 4 hours of data, limited collaboration.

Enterprise

No job or data size limits, higher performance, custom blocks. Learn more

Step.2

© 2022 Edgelmpulse Inc. All rights res
© 2022 Edgelmpulse Inc. All rights reserved

1. glEEs 2. EIERISHER 3

18
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REdge ImpulseiZEE - RIFEZEFEHLR

# Welcome to your new Edge Impulse project!

You're ready to add real intelligence to your edge devices. Let's set up your project. What type of data are you
dealing with?

Ste & 3 Listen to what's happening around you to create voice interfaces, listen to keywords, detect audible
P.

Accelerometer data

Analyze movement of your device in real-time to predict machine failure, detect human gestures, or
menitor rotating machines.

Audio

events, or to hear what's happening around your device.

Images

Add sight to your sensors with image classification or object detection - to detect humans and animals,
menitor production lines or track objects.

Something else

Different sensor? No problem! You can collect and import data from any sensor, from environmental
sensors to radars - and deploy your trained model back to virtually any device.

w what I'm doing, hide this wizard!

== EDGE IMPULSE

[ Dashboard
# Devices
€ Data acquisition
v Impulse design
@ Create impulse

@ EON Tuner

Retrain model

Live classification

odel testing

Versioning

Deployment

GETTING STARTED
& Documentation

® Forums

| M. AIEEIRE

82X

¥ Welcome to your new Edge Impulse project!

Great! What do you want to detect?

miku27/

Classify a single object (image classification)

Detect one object in an image, for example whether you see a lamp or a plant. Image classification is
efficient and can be ran on microcontrollers.

arin
Classify multiple objects (object detection) 8

= Detect the |ocation of multiple objects in an image, for example to detect how many apples you see.
Object detection is a lot more compute intensive than image classification and currently only works on
Linux-based devices like the Raspberry Pi 4 or Jetson Nano.

: P Mak
&  Acquired Ste 4
Every Mach p.

a developn
v s

e Design an

Your

Creating your

summary

DEVICES CO
0
Teachthef

ow wha oin, e this wizard!
data. Usal] 1 know what I'm doing, hide this wizard! DATA COLL|
readings. -

# GETTING STARTED: CONTINUOUS MOTION RECOGNITION

& Gl TO YOURVOICE

1. E1EFH G5

2. EEYHEM

i S Institute for Informat



”z g, ARBIR{E

Al ARIETLER |

DATA ACQUISITION (Dsi 6537)

Testdata | Labeling queue (0) Export data

UPLOAD DATA (Ds! 6537)

= EDGE IMPULSE

Upload existing data

[l id you know? You can capture data from any device or development board, or upload your existir}
&  Did you know? Y, pture data fi y device or develop board, or upload your exi
JF Device e You can upload existing data to your project in the Data Acquisition Format (CBOR, JSON, CSV),
or as WAV, JPG or PNG files.
S Dataacquisition Upload existing data
Bounding boxes: If you have existing bounding boxes for your images you need to upload
W Impu Collected data these in a bounding_boxes.labels file. Select both your images and the labels file when
uploading to apply the labels. @ X X
® = =
Step.6 Select files + > F# > 28 > iCBBRTREERA > 0418ERER v | O P EBO4IsERER
- No data collected yet
® AAEE - FEERK - 0 @
Let's collect some data ‘ BEicEE 2
Upload into catego
P o @ OneDrive - F
AL . .
° Automatically split between training and testing [
Training
Testin
P g
W Deployment
Begin uplog]
GETTING STARTED
& FHER (C
a o THESC
° 0002 (2).png 0002.png
o © 2022 Edgelmpulse Inc. All rights reserved g% N4 )
B, Forum -
BESEN): [*0000 (2).png" "0000.png" "0001 (2).png" "0001.png" "0002 (2).png" "0002.png" "0t MRES !*.'son;*xbon*.‘eg;*.‘ge v

1. BEEE AHH Bl 2. Ctrl+A'ZBEEANE
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SR HER F£1Z,
IR T E

Testdata | Labeling queue (2741) Export data

DATA COLLECTED TRAIN / TEST S

Collected data Y B &
SAMPLE NAME LABELS ADDED LENGTH
1547 Today, 08:20:09
1546 Stecme( Rename
Edit labels
1545 Today, 08:2|
Move to test set
1544 Today, 08:20:( Disable
1541 Today, 08:20:( Download
Delete
1543 Today, 08:20:C
1538 Today, 08:20:08

S

J

Did you know? You can capture data from any device or development board, or upload you

[# Edit labels for '0003 (2)

PLIT

[ Edit labels for ‘0003 (2)'

Bl 1. #IR R EREIRE

AIREIRME

Enter label

Cancel m

@ Edit labels for '0003 (2

= - <A
Step.10 B 5. fkFHE B
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[N

) r €ﬁ, ' l A I E i IJ 1$ CREATEIWULSE’ % Add a processing block
J - S St&p.lZ

Image

AUTHOR RECOMMENDED

Preprocess and normalize image data, and optionally reduce the
FE Image data color depth.

Flatten .
— Input axes . g
— Flatten an axis into a single value, useful for slow-moving averages mpulse Inc Add |
image like temperature data, in combination with other blocks.
\ b
= I Zi< -

Image width

Output features °

Audio (MFCC)
320

Extracts features from audio signals using Mel Frequency Cepstral mpulse Inc. Add |

Coefficients, great for human voice
Resize mode

Fitshortestaxis|  audio (MFE)

m from audio signals using Mel-filterbank Edgelmpulse Inc Add

Extracts a spectr
energy features, great for non-voice audio

: EDGE IMPULSE CREATE IMPULSE (DS! 6537)

Spectral Analysis

Great for analyzing repetitive motion, such as data from
acts the frequency and power characteristics of a

Add

4N Animpulse takes raw data, uses signal processing to extract features, and then uses a learning block to classify new data. accelerometer:

signal over time

©2022 Edgelmpulse|

‘ voice audio or data with continuous frequencies.

Spectrogram

Add

Extracts a spectrogram from audio or sensor data, great for non-

2. FmBR AR

CREATE IMPULSE (D ‘ miku27182818

Step.11

Image data

Output features

¥ ‘ a

Input axes
Create impulse P

earning block

image

Resize mode

:H ShoFtes \l e n —_ ’{ 9 6 * 9 6 Eﬁi 1 60 * 1 6 O i,ﬂ{ g l‘_I%_'l m 4N Animpulse takes raw data, uses signal processing to extract features, and then uses a learning block to classify new data.
>= X Im

PV r ]

nt @ For object detection use a square

image size, e.g. 96x96, 160x160 or
320x320.

Image data
A Add a learning block

Output features °

GETTING STARTED

931mg blocks have been hidden based on the data in your projec

© 2022 Edgelmpulse Inc. All rights reserved ;l e I
® e
il e DESCRIPTIO

320

AUTHOR RECOMMENDED

Object Detection (Images)

Resize mode | Fine tune a pre-trained object detection mod

.

lonyour data. Good  Edgelmpulse Inc. m

performance even with relatively small image datasets

1. #h#&' implus design

Cancel

e.g. 96x96,

Add a processing block

3. g HEEM T

22
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i'J s AIEﬂ%‘ﬁ

Trainin g set Feature explorer (312 samples) @

Data in training set 312 items X Axis Y Axis Z Axis

Visualization layer 1 v Visualization layer2 v Visualization layer 3
Raw data 0196(2,6,7) % Classes 10(0, 1,2, i,if 8.9)
=y T St po e 0
LBk e 1
- 288 1= . 3 . |
nn ® 3 |
° |

Raw features DSP result

Bl 1. 551260 A B IEE R PE E ' 2 EREREL

B E R ( Data Augmentation ) 1A EEZFRINENEEREZIHNEEERNRALEREGIISERSE
HElT - ERERIIAERAENBUFE - HRIEXEEBENZEESTEAEZ - BEREARERNE
KEEE :”zfr—lZF'a'ﬂEl’J?E A ORI TR (IR E -
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<« * Deploy your impulse
’ I =
. , | A I == EDGE IMPULSE
n ‘ a You can deploy your impulse to any device. This makes the model run without an internet
m connection, minimizes latency, and runs with minimal power consumption. Read more.
[ Dashboard
. tep.
> .
a ¥ Devices . . )
o\ source code that you can run on any device.
-
& Data acquisition
E / 4 Impulse design
ARDUINO
@® Createimpulse
- C++ library Arduino library  MX CMSIS-PACK
. @® Image
Neural network architecture
@  Object detection C(Dz <
Input layer (102,400 features) Model Model version: ® | Quantized (intg) ~ qbzpenMv
@ EON Tuner NVIDIA.
Last training performance (validation set)
Retrain model WebAssembly TensorRT library OpenMV liby
|@ F1 SCORE
90.1% 73 Live classification
FOMO (Faster Objects, More Obijects) MobileNetV2 0.35 Build firmware
. i Model testing . .
Confusion matrix (validation set) Get a ready-to-go binary for your development board that includes your impulse.
Choose a different model i .
i I versioning
1 2 3 4 5 6 7 8 9
X 00% 00% 00% 00% 0% 0% 0% 0% 00% & Deployment ! -
Output layer (10 classes) . 0% 0% 0% 0% 0% 0% 0% 0% 0%
1 0% 0% m 0% 0% 0% 0% 0% 0% 0% 0%
2 0% % 0% m 0% 0% 0% 0% 0% 0% 0% 2 SBEB ;% C + + '-‘_E
3 o o oow o [T v o o o% 0% 0% o ;c
4 0% 0% 0% 0% 0% m 0% 0% 0% 0% 0%
5 75% (VTR 0% 0% 0%  25% 0% 0% 0% 0% Build output
uild outpu
6 20% 0% 0% 0% 0% 0% 0% m 0% 0% 0% Select optimizations (oprional) P
v Ry ™ | ™ 0% 0% e | % 0% m 0% 0% Model optimizations can increase on-device performance but miggel ClicHipe e e o (10 2mere
8 0% 0% 0% 0% 0% 0% 0% 0% 0% m 0% to analyze optimizations and see the recommended choices for o fERtE g L !
9 16.7% % % 0% 0% 0% o% 0% 0% 0% m use the currently selected options. Generating Features or Tnage. ..
- . ’ . ’ N Not ge ing new features: features already generated and no
FISCORE 1.00 089 098 088 089 086 040 083 09 100 077 Enable EON™ Compiler sptions or Files have changed.
Generating features for Image OK
e acir. to 50% less memory. Open source.
. Classifying data for Object detection
On-device Perf"rma”ce@ p. Copying features from processing blocks
available 5 & ete Scheduling job in cluster..
Job started
INFERENCING TIME PEAK RAM USAGE FLASH USAGE Quantized (intg)  RAMUSAGE  LATENCY Comying festures frem DS block
2 4M 78 DK Copying features frem DSP block 0K
. o E 630.9K - Copying features from processing blocks OK
[ral FLASHUSAGE ActuRacy Classifying data for float32 model...
78.0K - Classifying data for inté model...
1.8 530 3t 6 AT ) L R 3 4B B LA R S e, BV O L 4 B — e
A n Z |] E = e —— Scheduling job in cluster..
R /R Rl S1= Al Ly JEB 7 2, s JA s
Job started
UnOPtiITIiZEd RAM USAGE LATENCY Classifying data for Object detection OK
(float32) 2.4M -
( FLASH USAGI  ACCURACY Job conp!
13% -
e p.z 0

= g5 mean L
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X h., BAGR

MR —FEPR - REEEARRZR

Stepl. MEITEZS

$ git clone https://github.com/HimaxWiseEyePlus/WE_|_Plus_User_Examples
Step2. BHUEMMEIFOEEPMAZE R K
Step3. FEMHASE = A ER

$ make download edge-impulse-sdk # tflite-model folders

R EIE. zipiE %, ¥ & model-parameters -

Activities (] Terminal = 75 10 10:19

*s " miku@miku: ~/WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Example @] = -

:~$ pwd
/home /miku

:~$ git clone https://github.com/HimaxWiseEyePlus/WE_I_Plus_User_Examples.git
Cloning into 'WE_I_Plus_User_Examples'...
remote: Enumerating objects: 1919, done. impulse-
remote: Counting objects: 100% (49/49), done. sdk
remote: Compressing objects: 100% (41/41), done.
remote: Total 1919 (delta 20), reused 23 (delta 8), pack-reused 1870 My
Receiving objects: 180% (1919/1919), 46.41 MiB | 6.12 MiB/s, done.
Resolvlng deltas: 100% (977/977), done. Makefile README.

S cd WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Example/ md
S make d:)wnloadD

tflite-
parameters model

LICENSE main.cc

AT IEER

1. FEMEASE =&}

25

2022 © EH T E%IES Institute for Information Industry




7 . HH

o émazflash BRER1E

Stepl. cd EAERIK
Step2. make #R:E

$ make clean

Activities (-] Terminal = 75 12 23:44 & & -

1 miku@miku: ~/WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Example Q { ) fai Home - r s e - = - = - ul X

:~% cd WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Example/
5 $ make clean

$ make all

g $ make all himax_ image_gen_ images model- tFlite- third_party
. patch impulse- wel_sdk linux parameters model
I I l e aS : Entering directory '/home/miku/WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Example sdk
: Leaving directory '/home/miku/WE_I_Plus_User_ Examples/Edge Impulse Object detection_Example' C++ (‘ [c)
. edgeimpulse_example.elf
make[1]: Entering directory '/home/miku/WE_I_Plus _User_ Examples/Edge Impulse Object detection_Example edgeimpuls LICENSE main.cc Makefile memory.lcf memory.x README
o e_example. md

arc-elf32-g++ -fno-rtti -fpermissive -fno ceptions -fno-threadsafe-statics -fno-unwind-tables -ffun img
ction-sections -fdata-sections -fmessage-length=0 -DTF_LITE_STATIC_MEMORY -DTF_LITE_DISABLE_XB86_NEON
-03 -Wsign-compare -Wdouble-promotion -Wshadow -Wunused-variable -Wmissing-field-initializers -Wunuse
d-function -Wswitch -Wvla -Wall -Wextra -Wstrict-aliasing -Wno-unused-parameter -DREDUCE_CODESIZE -mx
y -include himax_wel_sdk/core_config.h -mcpu=em4_fpus -mlittle-endian -mcode-density -mdiv-rem -mswap
-mnorm -mmpy-option=6 -mbarrel-shifter -mfpl pus_all -DCPU_ARC -DEI_CLASSIFIER_ALLOCATIC ATIC_HI

MAX -DSCRATCH_MEM_Z_ SIZE=0x10000 -I. -I./himax_wel_sdk -I././edge-impulse-sdk -I././tflite-model -I./
model-parameters -I./edge-impulse-sdk/porting -I./edge-impulse-sdk/classifier -I./edge-impulse-sdk/th
ird_party/flatbuffers/include/ -I./edge-impulse-sdk/third_party/gemmlowp/ -I./ed impulse-sdk/third_
party/ruy/ -I./third_party/arc_mli_package/include/ -I./third_party/arc_mli_package/include/api -C
edge-impulse-sdk/tensorflow/lite/micro/simple_memory allocator.cc -o edge-impulse-sdk/tensorflow/lite
/micro/simple_memory_allocator.o
arc-elf32-g++ -fno-rtti -fpermissive -fno-exceptions -fno-threadsafe-statics -fno-unwind-tables -ffun
ction-sections -fdata-sections -fmessage-length=0 -DTF_LITE_STATIC_MEMORY -DTF_LITE_DISABLE_X86_NEON
-03 -Wsign-compare -Wdouble-promotion -Wshadow -Wunused-variable -Wmissing-field-initializers unuse
d-function -Wswitch -Wvla -Wall -Wextra -Wstrict-aliasing -Wno-unused-parameter -DREDUCE_CODESIZE -mx
y -include himax_wel_sdk/core_config.h -mcpu=em4_fpus -mlittle-endian -mcode-density -mdiv-rem -mswap
-mnorm -mmpy-option=6 -mbarrel-shifter -mfpu=fpus_all -DCPU_ARC -DEI_CLASSIFIER ALLDCATI
MAX -DSCRATCH_MEM_Z_SIZE=0x10000 -I. -I./himax_wel_sdk -I././edge-impulse-sdk -I.
model-parameters —I.fedgc impulse-sdk/porting -I. Jedge—'mpulse sdk/classifier -I./edge-impulse- sdk[th
ird_party/flatbuffers/include/ -I./edge-impulse-sdk/third party/gemmlowp/ -I./edge-impulse-sdk/third_
party/ruy/ -I./third_party/arc_mli_package/include/ -I./third_party/arc_mli_package/include/api -C
edge-impulse-sdk/tensorflow/lite/micro/schema utils.cc -o edge-impulse-sdk/tensorflow/lite/micro/sche
ma_utils.o

1. fmEflash iR {45
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Activities (] Terminal ~

— ke _—
_— = *’ 1 miku@miku: ~/WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Example
Nt ] — \
3 score: (76) [ x: 384,
J [ ‘ 'l‘ * Object detectio+-------
3 score: (58) | Minicom Command Summary

Object detectio|

no object | Commands can be called by CTRL-A <key>

Object detectio]

9 score: (72) | Main Functions Oother Functions
4 o0\ Object detectio]

Dialing directory.. run script (Go).... Clear screen
Send fil Receive files. a configure Minicom..
Add linefeed A ini

— comm Parameters. ... . Suspend miniconm....
\ i|:=t % 5 Yaxawy ﬁ -I—|: HX W— 4 Capture onjfoff . . eXit and reset.....
- u S ﬂ; E a ;% E {/ "‘\m O send break .F initialize Modem...M | Quit with no reset.

TU x < N — embARC Build Ti| Terminal settings.. run Kermit Cursor key mode

Compiler Versio| lineWrap on/of local Echo onjoff.. Help scre
Boot loader Ver| Paste file.. .Y Timestamp toggle... scroll Back..
chip version : Add Carriage R

Stepl.(MNEL)R FESHR LSS ﬁ@ ARBTG5 E -
= |'Z|Z'| I8boot loader H& 7—|§ nﬂ: T , =3 Skl

< <Send data using the xmodem protocol from your terminal> >

CCCEEEECC

Step 2.¢§—FC’[I’|+A |:|L||':|:'| minicom menu

embARC Build Time: Jan 4 2021, 13:44:14

1 1 Compiler Versio Metaware, 4.2.1 Compatible Clang 8.0.1
te Xr r ] O e l T\ Boot loader Version : 1.4.4 (Date:Jan 4 2021)
’ ~ ’ = I chip version : ®8x8535al

cpu speed : 400000000 hz

sptrspee§ : 50000000 hz
BT Enter REEL
[0] return to bootup . i
Stepd.f£EF "=’ ##E 'Enter’ #RIEZEMEAE - S
= 2 \ j::E A |—;—| )ﬁ /é ?I_\'I 1 C | 1 E E)E IH:II .\./\ H zig:r:a;;pﬁigii;:edzzzden protocol from your terminal
Steps.(gD ) TU 7-5 1 ’ i tr +A Z CC(T( 115200 8N1 | NOR | Mi-ni(:)m 2.7.1 | vT102 | foli-ne | ttyUsBo

#3E'X 'exit and reset - 1. Ctrl+A BER'Z a8 A RARES

=) Terminal = =] Terminal = E] Terminal

ol miku@miku: ~/WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Exa ey miku@miku: ~/WE _|_Plus_User_Examples/Edge_Impulse_object_detaction_Exa = miku@miku: ~/WE_|_Plus_User_Examples/Edge_Impulse_Object_detection_Exa

3 score: (89) [ x: 416, y: 48]
3 score: (89) [ x: 416, y: 48] Object detec+ [select a file for upload]
Object detection: 3 score: (5|Directory _Plus_User_Examples/Edge_Impulse_Object_detecti
3 score: (57) [ x: 41 48] Object d:-t:-c\ [..] : )
Object detection: [edge-impulse-sdk] 3 score: (58) [ x: 256, y: 48]
3 score: (75) [ x: 48] [t_ﬁ_maxfwelfsc_jk] Ob]ect‘detectu)n:
3 score: (57) [ x: 6 a8] [}mage_gen_hnux] n:? object .
s = : e: [images] bject de [xmodem upleoad - Press CTRL-C to quit]
Dg]:zzrdft?;;ﬂ?-‘ _ 4T_Z[k:[;:1‘o;d]"+ “ject di'ti'c} Em?i't"l'l’arsmﬁersj 9 score: |Sending edgeimpulse_example.img, 3884 blocks: Give your local]|
Score: 4 £ oae 3 score: (8| [tflite-mode Object de| XMODEM receive command now. |
Object detection : A=EE ]| [lyel i) no objec|Xmodem sectors/kbytes sent: 654/81kRetry @: NAK on sector |
3 score: (81) [ x: o seoned (@] LIgEEE | Xmodem sectors/kbytes sent: 1138/143chtry 0: NAK on sector |
) |
|
|

Object detectlon.
72]

Object detection: ngzgr:ft?;} ggt;;;l:d Himax WE|Xmodem sectors/kbytes sent: 15kRetry @: NAK on sector
3 score: (81) [ x: 6 i1 object détec\ e . | Xmodem sectors/kbytes sent: 2832/354kRetry 0: NAK on sector
Object detection: 3 score: (8]f] i N |Xmodem sectors/kbytes sent: 2958369kl

3 sc:)rc. (80) [ x: 6 Db]cct d tec\ mam cc r:mbHRC Bu+

2. E#E'xmodem' B 3. Az E e 'Enter'##%&#.img l 4 EZI)JFEJ\EF'EE

27
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M HImax& 5B ClREEES - B2iE5 R

—

HMX_FT4222H_GUI v1.18 [lib v1.06] Apr 18 2022

EIEEMZA V14
Stop I [EMzA V14 e

1X

5Pl slave |

output ratio :

320

RAW: W

1. {EAHimaxi2#tPC TOOLIZIZE'EMZA V14'EE 2. {EAminicom -




7N, SEREBEER

38 FAHImaxE fll#a B aE4E R - I1152008 R £ MiZdles

1 FIIE LR EREE

i

B

(" %d score: (%u) [ X: %u, y: %ul\r\n"”
algoresult.nt[i].upper_body label,
algoresult.nt[i].upper_body score,
algoresult.nt[i].upper_body bbox.x,
algoresult.nt[i].upper_body bbox.y);

getection:
2 score: (90) [ x: 192, y: 168]
9 score: (75) [ x: 256, y: 168]
> score: (71) [ x: 320, y: 168)

&l 2. fTENELER S

TMuZERl &8 o] {BRAG R A & F )




ao Te
X B 78 SEREDX
: .’ : /7N n\n VA AN
‘) .
95‘ . o
4
‘,W\ bR = gl
e
H Ch\Users\Neko\Desktop\WE_|_Plus_User Examples-main\WE_|_Plus_User Examples-main\Edge Impulse Object_detection_Example([E#&)\main.cc - Notepad++ H *CA\Users\Neko\Desktop\E Zic B 88 i = 8 BN FEE fT\main.cc - Notepad ++
BEF) HEEO E2E) BBV FBEN) B0 BEM I50) BEM HGER HEE) BEW ? BEF) FBO ESE) ®@EMV SBN £SO BTN I50) BEM RNTR) SHEE) BEW) ?
sHHE IR sk S|ty 2z BEE ST E@ERa®| = 606G sHHBER R Mk e/t 2x BE(STEIERo®(« =M REB
Emam.ccﬂ'E main.co ﬂl B main.cc 3 Emain.ccﬂ' -
143 J] ‘int score = bb.value*100; 154 J] |int score = bb.value*100; WE’\J Char array E |nt
144 & #if 1 155 & #if 1 -
145 algoresult.ht[i] .upper body score = (uint32_t) (score) ; 156 algoresult.ht[i] .upper body label = [(*bb.label)-40;
146 algoresult.ht[i].upper body bbox.x = (uint32 t)(bb.x * g/ 157 algoresult.ht[i].upper body score = (uint32 t) (score);
147 algoresult.ht[i].upper body bbox.y = (uint32 t) (bb.y * g [158 algoresult.ht[i].upper body bbox.x = (uint32 t) (bb.x * g pin
148 // set 50 x 50 box to show on PC TOOL 159 algoresult.ht[i].upper body bbox.y = (uint32 t) (bb.y * g pimc
149 algoresult.ht[i].upper body bbox.width = 50; 160 // set 50 x 50 box to show on PC_TOOL
150 algoresult.ht[i].upper body bbox.height = 50; 161 algoresult.ht[i] .upper body bbox.width = 50;
151 = hx_drv_uart_print(" %s score: (%d) [ x: %u, y: sul\r\n", [162 algoresult. ht[l] upper body bbox. height = 50;
152 bb.label, 163 © hx drv Lart >d score: (% : 2 yv: sul\r\n",
153 score, 164 algoresult.ht[i].upper body label
154 algoresult.ht[i].upper body bbox.x, 65 algoresult.ht[i].upper body score,
IS - algoresult.ht[i].upper body bbox.y); algoresult.ht[i].upper body bbox.x,
: == =5\
ig? L . . algoresult.ht[i].upper body bbox.y §5Z =20 Fﬁ%ﬁﬂﬂ_
ox quantity++; F T
158 | fendif 9
159 170 bbox quantity++;
160 | } 171 fendif
161 172 | } 44
162 if (bbox guantity>0) 173 © if (bbox quantity>0) { #:IJ tﬁi*ﬂ?UZ{E EQ%L/(J:Z-
163 © { 174 algoresult.humanPresence = true;
164 algoresult.humanPresence = true; 175 algoresult.num tracked humap argets = bbox quantity;
165 algoresult.num tracked human targets = bbox quantity; 176 int_da . .upper body label;
166 | } 177 & if
167 else 5 B =1 for (uint3Z € 1 = 1; 1 < bbox quantity; 1i++)
168 m { @ﬂ?q gugﬁ%% data = data*10 + algoresult.ht[i].upper body label;
169 hx drv uart print(" no object\r\n"); 180 S data) ;
4129 a}goresu}jc.humaflPrefer}C? fallse, . . (181 i _FT:H:U %ﬁE 30
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"’ /-?(s mEl %ET\

N N

o ax AE.
Eﬂzr\3()gz_ngnﬁahi

W) e B ) & B 15 AT

[ *CAUsers\Neko\Desktop\E Eic B8 i 7 852 AN EE = fi\main.cc - Notepad ++ [3f *C:\Users\Neko\Desktop\ Bl ic B 8 4F - 5 2= A\ A8 = fr\main.cc - Notepad ++
BER) SEE R8E) #AV) KEN SSQ 20 IRO) BEM ROR) AR REW ? R 580 22O #RV) SEN FZO #20) IS0 SEM RFR ASE) BEW) ?
cHHERGE s ik cty 22 BF|S1E@Epa® =N WE O EHRRGE sk e Ay 2x | BRI ERERa® DR g
E Tmatn.co IH-: E main. ce ml . . _ E main.ce & E main.ce I:I|
173 & if (bbox_guantity>U){ 113 //link to label define array
izé aigoresu}i.humaEPreiech = trze; . b rit 114  extern const char* ei classifier inferencing categorie:
algoresult.num tracked human targets = oxX_quantity; IR it main(void) ltb YN
176 int data = algoresult.ht[0].upper bodv label; 116 of BHA ?)]y 1t$HUHjHXA-E
177 = if (bbox quantity>2) { e )
178 for Tgint32 { i =1; i < bbox quantity; i++) L // initial U?IF %nd gpLo
— o — ) ! 118 hx drv uvart initial (UART BR 115200);
179 data = data*10 + algoresult.ht[i].upper body label; - — . T . o T
. o " — — 119 gplo config.gplo plin = HX DRV PGPTIO 0;
180 hx drv uart print(”[%d]\r\n", data); . — . . . = _ = — i
. e - 120 gplo config.gpio direction = HX DRV GPIO OUTPUT;
181 © if (data>=300 && data<500){ 121 L d_ ) ; .tT 1(s ) f'_)- — —
182 gpio config.gpio pin = HX DRV PGPIO 0; XT rv_gp}o_ln} 1a. gplo_contigj;
. . .~ _ - - 122 gplc conflig.gplio pln = HX DRV PGPIO 1;
183 gplo config.gpio data = 0; - . e . - -
- . Py . . 123 hx drv gpio initial (&gplo confiq) ;
184 hx drv gpio set(&gpio config); — —2E " L —
185 gpio config.gpio pin = HX DRV PGPIO 1; 124 gplo—conf?g'gp?OTP1“ - HX_DRV_PGPIO_Z,
186 gpio config.gpio data = 1; 125 hx drv gpio initial (&gpilo confiqg);
- ; Can : e ar
187 hx drv gpio set (&gpio config) ; 126 “
188 }else if(data)[ﬁl &8 data<=;.30){ 127 hx drv uart 1n1t1al (UART BR 115200) ;
189 gpio config.gpioc pin = HX DRV PGPIO 0; 128 // loop step
190 gpio config.gpio data = 1; 129 while (true)
191 hx drv gplio set(&gpio config); 130 o { . . _ _
192 gpio _config.gpic pin = HX DRV _PGPIO 1; 131 if (kTfLiteOk !'= GetlImage (input width, input 1
193 gpio config.gpio data = 0; 132 =g {
194 hx drv gpio set(&gpio config) ; Wl e TS 133 hx drv uart print("Image capture failed.™)
196 gpio config.gpio pin = HX DRV PGPIO 0; NESIE }
197 gpio config.gpio data = 1; 136 signal t signal; // Wrapper for raw
198 hx drv gpio set(&gpio config); 137 ei impulse result t result; // Used to store ii
199 gpio config.gpio pin = HX DRV PGPIO 1; 138 EI IMPULSE ERROR res; // Return code fror
200 | agpio config.apio data = 1: 139 31
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L— ;jz VCC(3 3V)\
w@milos: ~[WE_\_Plus_ User_Bxamples/Edge impulse_Object detection Bample Q = - © @ // //
£ #

ey (99) [ x: 352, y: 72)
detection:
e: (99) [ x: 352, y: 72]

detection: k ‘N . f z
A , N Jae Tae
. 1 352, ¥* p/
ore: (89) L x y : ’ ‘ GPIO_O/ LED LED

ct detection:
object

ect detection: . 72
scwes (B7) L % MRs B8 -

= ion:
ject detecti L x: 288, ¥ 72

s%c:ree'-: (&?) { x: a16, y: 721 }“ : o ! Exs : s =" < »- GPIO_1>

u‘»~~~“”(' x: 288, ¥? 72)

. 352, ¥: 72)
3 score: S

7 score: | ‘ | | ' - Py ==
3371 e = y . ‘ 4 S = 2 =5 =
B, _— ' o . B8]

y: 1el
y: 721

: s
3 scorer (300 T x: 416

2EZ%hR:
https://www.youtube.com/watch?v=11M 7ykM77M
£ER
https://github.com/wildman8606/WE-I-Plus-Internet-of-Gauge/blob/main/main.cc
77 Bl 5k 48
https://www.facebook.com/peter8606/ 3. EEE
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https://www.youtube.com/watch?v=11M_7ykM77M

2
4

Y

%_EUbuntuﬁiﬁﬁé‘ A FTAAE —

R{EMABAARE PEKO

ﬁ Haruna [E17T%F] - Cracle VM VirtualBox
BE #E &8 'A RE 5B

Thu 08:08

Install

Welcome

Espaiol
Esperanto
Euskara

Francais
Gaeilge
Galego
Hrvatski
islenska

R
Irlnstall Ubuntu1

Icaliano
Kurdi
Laktviski
Lietuviskai

Try Ubuntu

Step.2

You can try Ubuntu without making any changes to your computer, directly From
this CD.
Magyar

Nederlands

Mo localization (UTF-8)
Norsk bokmal

Norsk nunorsk

?}:K, DGbUQTTﬂE BRiFS BEGIGDRcH

Or if you're ready, you can install Ubuntu alongside (or instead of) your current
operating system. This shouldn't take too long.

You may wish to read the release notes.

ﬁ Haruna [EiTF] - Oracle VM VirtualBox
BE BE BE HA

Thu 08:08

Install
Keyboard layout

Choose your keyboard layout:
Dzongkha

English (Australian)
English (Cameroon)
English (Ghana)
English (Nigeria)
nglish (South Africa)
English (UK)

Esperanto

English (US) - Cherokee

English (US) - English (Colemak)

English (US) - English (Dvorak)

English (US) - English (Dvorak, alt. intl.)

English (US) - English (Dvorak, intl., with dead keys)
English (US) - English (Dvorak, left-handed)

English (US) - English (Dvorak, right-handed)

Enalich {118\ _ Fralich (kAarinkac k)

( Type here to test your keyboard

Detect Keyboard Layout

Step.3
Back WI

Quit

Q&S Bl G @B Rincu

1. Choose a language and click Install Ubuntu

2. Click Continue 23
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ﬁ Haruna [EliTF] - Oracle WM VirtualBox
BE BE BE 8N == =S
Thu 08:08

Install

Updates and other software

ﬁ Haruna [E17TF] - Oracle VM VirtualBox - O *
EE BEE B8 A\ =E =B
Thu 08:08

Install

Installation type

What apps would you like to install to start with?
Normal installation

Web browser, utilities, office software, games, and media players.

Web browser and basic utilities.
Other options

Download updates while installing Ubuntu

This saves time after installation.

This software is subject to license terms included with its documentation. Some is proprietary.

Install third-party software for graphics and Wi-Fi hardware and additional media formaks

ZEVMPE&/NET

Back

Step.4

QEF o | EiR Gl@ @ rightcul

! Continue I

This computer currently has no detected operating systems. What would you like to do?

Warning: This will delete all your programs, documents, photos, music, and any other files in all operating systems.

Encrypt the new Ubuntu installation For security
You will choose a security key in the next step.

Use LVM with the new Ubuntu installation
This will set up Logical Volume Management. It allows taking snapshots and easier partition resizing.

something else
You can create or resize partitions yourself, or choose multiple partitions For Ubuntu.

Step.5
Quit Back

QLo Bl 8@ @) RightCul

1. Setting and click Continue

2. Setting and click Install Now
34
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%] - Oracle VM VirtualBox - [m] x

B Haruna 1
EE BE

£

Thu 08:08

Install
Installation type

This computer currently has no detected operating systems. What would you like to do?

O Erase disk and install Ubuntu
Write the changes to disks?

IF you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make Further

The partition tables of the following devices are changed:
SCsl1 (0,0,0) (sda)

The following partitions are going to be formatted:
partition #1 of SCSI1 (0,0,0) (sda) as ext4

changes manually.
Step.6

[ Back | [ installnow |

8] & Right

Oracle VM VirtualBox == o X

& Haruna @

EE #E M8 w)\ RE NH

Thu 08:09

Install

Taipei

BoE@o Bl i6 @R

B Haruna (31755 - Oracle VM VirtualBax
BE HE B\ RE =H
i =] Terminal ~ M 16:19
miku@miku-VirtualBox: ~
File Edit View Search Terminal Help

To run a command as administrator (user "root"), use "sudo <command=".
see "man sudo_root" for details.

miku@miku-virtualBox:~$ python3

Python 3.6.9 (default, Jan 26 2021, 1 0)

[GcC 8.4.08] on linux

Type "help", "copyright", "credits" or "license" for more information.

BOESS 15 gl E Rigtcrl

] - Oracle VM VirtualBox

BA RE 28

ubuntu®

k@O Bl U@ E Rl

B Haruna [20755] - Oracle VM VirtualBox
BE BE BE BA RE =S

Thu 16:09

Install

Your computer's na miku-virtualBox &

The name it uses when it talks to other computers.

Pick a userna miku Y/

Choose a passwo [I1I1] Short password

Confirm your passwol ....\ &

Loginautomatically
© Require my password to login

Back Continue

Thu 16:09

Install

Welcome to Ubuntu

Fast and full of new features, the latest
version of Ubuntu makes computing easier
than ever. Here are just a few cool new things
to look out for...

Copying files...

BRI o 1Bl G Brexca




Visual Studio Code

Code editing.
‘Redefined.

Download for Windows
Stable Build

v

2 I 4w #5 0] 2 Visual Studio Code = NotePad++, EZBTXTAE
SEATIRE

" FHRYVScodeZ& 2

:Q Microsoft Visual Studio Code (User) 522 - x
BHESH
AR TR S o

HERMREL TR S - MEES SRR IR A sEEss

MICROSOFT R gk
MICROSOFT VISUAL STUDIO CODE

AFHESE RS PR Microsoft Corporation (R fhit®e » WE K SRR EEIEmE ~ &
HEI B o BIEAR RiEhe - SRR TS A FMEM Microsoft BRFRSLABMEY FR 0 v

ﬂ Microsoft Visual Studio Code (User) 223

FEEHMEHK
BRI TR IR Vienal Studio Code R E

— 3] HiHE - AIREERSIE S ST

BIZ [RE] -

FEIEFIFER Visval Studio Code THEF TERTEIIE -

T SHEIEE TN Cods SR ANRESSE
D0A PATH 7t (BERRBRENTE A5

< F—BE

=0

HZH

INA PATH A7 (ESRENENE A0

Epe it

CIF=E "R hEERTRr SR

b

@FEEE AT
HTRED B/PEE 3065 MB BT -
T—#W - AL < E—H®E B
:d Microsoft Visual Studio Code (User) =& ﬂ Microsoft Visual Studio Code (User) 2523 — * )d Microsoft Visual Studio Code (User) 2523 — be
TR FEERMETIF EIE "B 0 DIHERAIETRIK
SR URAIATRES Visnal Stadio Code BIESAYEISH - FEEERITHRTINTIAE - RIEIRER R R AT R RN E -
BT (2 dETE iR (b EFHATEGRE S RRITAE o BETTHNE TR TS Viswal Studio Code FRYERITAMRINTAR - #4EIE [T—2] - ‘_| LR SRR BRI TEAT TR ThEERER -
EEELES HINER:
CAUsers\Neko\AppData\Local\ProgramsWicroseft VS Code ;%ﬁ;ﬁ@ i [T —8) g - iRITERE S —E e - A5 (2R -
TRAVE L DOERERI: i | | 2E®.
Visnal Studio Code bl
BT ] 45 (L4 Code BEEN EMEIDA. Windows 1B EEEARFThRERY
W;%D;—rﬁ . [C]4% [LA Code BAEY] EHEINA. Windows {EEMEE HHANRIFIEERT
i a0y SHTE BRI Code R AARIRE

HZH
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Thank you
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