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https://www.kaggle.com/datasets/andre

wmvd/pollen-grain-image-classification

Usability ©®

About Dataset
7: Preview Images
: Cecro ya  Chromolaena laevig;
‘ ‘ \ ’ ‘ ﬁ ‘ @ @ eeeeeeeeeeeeeeeeeeeeeee
Combretum discolor Croton urucurana uc Faramea
[ )
@ @ ® 1z @
Ly G a
Hyptis Mabea fistulifera ~  Matayba guianensis ~ Mimosa somnians Myrcia
® O & @ e

Protium heptaphyllum Qualea multiflora Schinus terebinthifolius Senegalia plumosa Serjania laruotteana
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{EFEdge ImpulsetRiE EF - pITER A E.
https://www.edgeimpulse.com/

= EDGE IMPULSE @) mikurasesss == EDGE IMPULSE @) missssrs

" +# Create a new project
Select project

Enter the name for your new project:

KAFU

Select your Edge Impulse project, or create a new one. + Create new project
Choose your project type:
St 1 © Developer
ep.

. 20 min job limit, 4GB or 4 hours of data, limited collaboration.
No projects created yet

Enterprise

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

Step.2

Create new project

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

1. BIZExR 2. EEFERREDN
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# Welcome to your new Edge Impulse project! : # 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 Great! What do you want to detect? Ste p.4
dealing with?

Classify a single object (image classification)
Accelerometer data

Detect one object in an image, for example whether you see a lamp or a plant. Image classification is
Y Analyze movement of your device in real-time to predict machine failure, detect human gestures, or efficient and can be ran on microcontrollers.
monitor rotating machines.

Classify multiple objects (object detection)

Audio & Detect the location of multiple objects in an image, for example to detect how many apples you see.

1 Listen to what's happening around you to create voice interfaces, listen to keywards, detect audible ] 1 Object detection is a lot more compute intensive than image classification and currently only works on
Step 3 events, or to hear what's happening around your device. Linux-based devices like the Raspberry Pi 4 or Jetson Nano.
e

Images

@

Add sight to your sensors with image classification or object detection - to detect humans 4
monitor production lines or track objects.

Something else I I

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.

I know what I'm doing, hide this wizard! | know what I'm doing, hide this wizard!

~Teach the model to interpret previously Unseen date, based on historical R —

1. FE1EFA SR 2. BE'RBRIE

6
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7REdge Impulse&EEs -

# 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?

Accelerometer data

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

Audio

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

hat 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

Export

¥ Welcome to your new Edge Impulse project!

Great! What do you want to detect?

miku27/

Th your Edge Imp 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.

Step4

Your

Creating your

E o Acquired
Every Mac|
a developn

T

e Design an

summary

DEVICES CO
0
@ DATA COLL|

Teachthef
data. Use |
readings.

1 know what I'm doing. hide this wizard!

A GETTING STARTED: CONTINUOUS MOTION RECOGNITION

& Gl TOYOURVOICE

1. E=iERAEE

2. BEEFEYHEM
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= % (| =R} °
1 A/l i E\:I:/\\\ = <F
@ @ studio.edgeimpulse.com/studio/110746/upload @ B
o—
=° EDGE IMPULSE DATA ACQUISITION (kAFu)
— « v op > Xt > SE > Pollen Grain Image Classification v |0 £ #=2 Pollen Grain
Training data Test data | Export data GAAEE.  FEENK = -
—
=" EDGE IMPULSE UPLOAD DATA (KAFU) =y
0 Dashboard g
Xt A
i 7 i = =
& DeViCSte ° 5 e Did you know? You can capture data from any device or development board, or uplc Upload existing data SE-E
had [ Dashboard Hit
| £ Data acquisition Upload existing data _ - ) o
& Devices You can upload existing data to your project in the Data Aq ®R A
lse desi Collected data Step.6 (CBOR, JSON, CSV), or as WAV, JPG, PNG, AVI or MP4 files. 0607
A Impulse design Data acquisition =S
Select files Fer - 0
@® Createimpulse Impulse design pre . < ———
REBEAES arecaceae_34jp
@ EONTuner No data collected yet ®  Cieateimpulse @ OneDrive - F
Upload into category W R zRER
. 4 Let's collect some data EON Tuner B EDEI
Retrain model © Automatically split between training and testing @ 3 7=
Retrain model
7 Live classification m Training Xt
Live classif et
Fe ive classification | .
Model testing oSt L ﬁ
B Model testing . e
o Label Ber
tr  Versioning & Fat
P Versioning © !nfer from filename @ =
-~ BHER C
W Deployment
W Deployment Enter label: @ E o
3 N
v I
P T ipg" "anadenanther ~| | EIATH (*json it pi
GETTING STARTED CETNG STARTED L BESHW(N): |"arecaceae_18jpg a_16jpg _17jpg | |87 -json-if; oip
BAE(O)
] Documentation £ Documentation iG]
hitps:fstudio.edgeimpulse com/studio/1 10746/upload - .

1. BhiEEAER B 2. 'Ctrl+ A'ZEBEERE
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Upload existing data

Upload output

You can upload existing data to your project in the Data Acquisition Format i173/195i

(CBOR, JSON, CSV), or as WAV, |PG, PNG, AVI or MP4 files. [179/1951
[180/195]
[181/195]
Select files [182/195]
[183/195]
[184/195]
[185/195]
[186/195]
oz [7155]
[188/195]
o Automatically split between training and testing ® [189/195]
[196/195]
Training [191/195]
[192/195]
Testing [193/195]
[194/195]
[195/195]

Label

° Infer from filename @

Enter label:

?%H%kaggle?%ﬁi%iﬂffﬁ?%%iﬂﬁﬂ

46/upload#

Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading
Uploading

Done. Files uploaded successful

Job completed

serjania.

(21)
serjania. (28)
serjania. (22)
serjania. (31)
serjania. (39)
serjania. (33).
serjania. (35)
serjania. (32)
serjania. (34)
serjania. (24)

anadenanthera.

serjania. (27).
serjania. (29).

anadenanthera.
anadenanthera.
anadenanthera.
anadenanthera.

-Jipg 0K
-ipg 0K
-dpg 0K
.jpg 0K
.jpg 0K

Jpg OK

-jpg OK
-jpg OK
-3pg OK
-3pg OK
serjania. (25).

jpg OK
(16) . jpg OK
Jpg 0K
g OK
(17).3pg OK
(19).3pg OK
(20).3pg OK
(18).jpg OK

. ARBIRME

185. Files that failed to upload: @.

DATA ACQUISITION (KAFU)

Testdata | Exportdata

e Did you know? You can capture data from any device or development board, or upload your existing datasets - Show options

DATA COLLECTED
164 items

Collected data

SAMPLE NAME

anadenanthera. (18)

anadenanthera. (20)

anadenanthera. (19)

serjania. (29)

serjania. (27)

anadenanthera. (16)

)
.‘Q

LABEL

anadenanthera
anadenanthera
anadenanthera
serjania
serjania

anadenanthera

TRAIN / TEST SPLIT
84%/16% @

ADDED LENGTH

Today, 23:45:55 -
Today, 23:45:55 -
Today, 23:45:55
Today, 23:45:54
Today, 23:45:54 =

Today, 23:45:54

Record new data % Connect using WebUSB

No devices connected to the remote management API.

RAW DATA

anadenanthera. (18)

1. BREBED FIRE

2. &R
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. ARBIRME

CREATE IMPULSE (KA

m ' miku73549875

:_: EDGE IMPULSE CREATE IMPULSE (KAFU)

AM Animpulse takes raw data, uses signal processing to extract features, and then uses| 4V Animpulse takes raw data, uses signal processing to extract features, and then uses a learning block to classify new data.

Dashboard
S o % Add a processing block
tep.
g Etaacquis Some processing blocks have been hidden based on the data in your project.

Image data

Output features °

¥

AUTHOR RECOMMENDED

®  Create impulse Mrfse Add a processing block

image image

Tl

Edgelmpulse Inc

N Tuner

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

Save Impulse

Retrain model

Raw Data
7 Live classification

Resize mode Use data without pre-processing. Useful if you want to use deep Edgelmpulse Inc Add
Model testing n ol 2| te 8 learning to learn features.
i °
P L] 4 Add custom block Cancel
W Deployment @ For optimal accuracy with o

trans ing bl

transfer learning blocks, use a
96x96 or 160x160 image size.

96x96 or 160x160 im:

GETTING STARTED

L 96%9681160%1608 & F
1. #5#' implus design '

2. FmBR AR

N An impulse takes raw data, uses signal processing to extract features, and then uses a learning block to classify new data.

4N Animoulse takes raw dafa. uses sienal nrocessing fo extract features. and then uses a learnine hlack to classi

L Add a learning block

St IeOnmg blocks have been hidden based on the data in your project.
ep.

DESCRIPTIO! AUTHOR RECOMMENDED

Imagg

Output features °

Image data Image Transfer Learning
(Images)

Input axes Name Name

image Image Transfer learning

Image width Image height

6 (anadenanthera, arecaceae,
chromolaena, croton, eucalipto,
serjania)

[l  Transfer Learning (Images)

Fine tune a pre-trained image dlassification model on your data. Edgeimpulse Inc. m
Good performance even with relatively small image datasets.

Input axes (1) Input features

160 160 »
image [+) image I Save Impulse I

Resize mode

A-RA

W chromolaena, croton, eucalipto,

Classification (Keras)

Learns patterns from data, and can apply these to new data. Great Edgelmpulse Inc | Add |

for categorizing movement or recognizing audio.

Regression (Keras)
Learns patterns from data, and can apply these to new data. Great Edgelmpulse Inc | Add |
for predicting numeric continuous values.

serjania)

@ For optimal accuracy with
transfer learning blocks, use a
96x96 or 160x160 image size.

Did you know? The enterprise version of Edge Impulse lets you bring in completely novel Machine Learning architectures, including
support for any Keras or PyTorch models. Learn more.

3. RhEEEZER

LBEtbEHRoEE 4. RAEFER 10
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?; =. AlISBISUE

IMAGE (KARU) #1 ~ Click to set a description for this version
~—— EDGE IMPULSE #1~ Click to set a description for this version
Parameters Generate features
Generate features
=} 0as ! Training set Feature explorer (164 samples) @
& Devices Raw data
= Data in training set 164 items X Axis, Y Axis Z Axis
= )ata a iti
Visualization layer 1 v~ Visualization layer2 Visualization layer3 v
W Imp n Classes 6 (anadenanthera, arecaceae, chromolaena,
croton, eucalipto, serjania)
e—— ©  arecaceae °
o chromolaena . 'R
® Image e croton ™ fo
—
Generate features e eualipto )
@  Transfer learning o serjania -0
Raw features DSP result Lo ® °e .. Py
@ EONTune Yoy a9 °
ex0, 00, @xe, 0x0, B0, Ox0, @x8, 08, OxQ, @x8, Ox0, Oxe, @x0, x9, Ox0, Oxd, 6x0, OxP, Ox. Image . ‘J(fv,,) 1 o o
Retrain mode Feature generation output QG
s, % [ )
R > . N L)
L (umpleted e / 580 epo(hs . A (™
Parameters completed 58 / 500 epochs . "
. completed 106 / 50@ epochs ‘
Mogertestn completed 158 / 588 epochs
Image completed 200 / 500 epachs
§# Versioning completed 256 / 500 epochs
completed 300 / 500 epochs
= R — Color depth Grayscale v Still running..
W Leplaymer e completed 356 / 500 epochs
completed 488 / 588 epochs
completed 458 / 588 epochs
GETTING STARTED Processed features Mon Jun 6 15:49:44 2022 Finished embedding
Lak Save parameters Reducing dimensions for visualizations OK )
On-device performance ®
£ Documentation ©.0000, 0.0000, ©.0000, 0.0000, ©.0000, 0.0000, ©.0000, 0.0000) J0b completed

B 1. EFEMAEREXRISEE R B 2. EREEELE
:'”r—liaﬁﬁ(DataAugmentatlon)E EEEEARNEREEEZNSFEERNRALEREGFIIGERSE
T - ER=RIISGERNAENBENFE - EHUEtwfhﬂﬁﬁﬁ’zﬂﬁvﬁﬂzﬁlﬂﬂﬂEi BEHRERNE
RBEEEN VENEE - th Ao RiER 7 IREEE
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= EDGE IMPULSE

GETTING STARTED

A Il #R R A

#1 = Click to set a description for this version

Neural Network settings

Training settings

Number of training cycles ® 20

Learning rate ® ).0008

Validation set size & 20

Auto-b

e dataset ® a

Data augmentation @

Trirer

Neural network architecture

Input layer (25.600 featu

[N

Training output -

SRE 10000

Model Model ver

Last training performance (validazon set)

ACCURACY w08
o 93.9% e 0.13

Confusion matrix (vaidation set)

== EDGE IMPULSE

r

o

Dashboard

Impulse design

®  Create impulse

Versioning

Deployr

ent

AIRBIRME

EON Tuner

Using the EON tuner you can effortlessly find the most optimal architecture for your embedded machine-learning

Step.15

© 2022 Edgelmpulse Inc. Al rights reserved

application!

# Start EON tune|

m | miku73549875

Target a
g vision
& Himax WE-| (ARC DSP 400MHz)
© 2000ms
B 2048kB
ED 2048kB
T Filters
Status -
Pending 0
Running 0
Completed 0
@ roiled 0
DSP type -
Network type -

1. Gll#R1EEY

== EDGE IMPULSE

®

Dast

Devices

quisition
Impulse design

@  Creae impulse

® Image

[ ] ng
EON Tuner

Re

Step.16

2.{EF EON :H&&3,

rgb-conv2d-428 Select

PERFORMANCE

LATENCY

PERFORMANCE
LATENCY

2000ms.
RAN
——

2088 ke
ROM

2048 kB

Wosr @ Unused

serjania

cled label: chromolaena o= ch oo e s

2000 ms

2048 kB

2048 4B
@osr @y Unused

REEEEREE

grayscale-convad-e31 Select

PERFORMANCE
LATENCY

2000 ms
RAM
—

2048 k8
ROM
-

2048 kB

Wosr @ Unused

ACCURACY

ana|

e

vision -

Himax WE-1 (ARC DSP 400MHz)

=
2
© 2000ms
EE 2048KB
=

2048kB

Y Filters
Status -
Pending 2
Running 3
Completed 5
Failed 0
DSP type -
Grayscale 4
RGB 6
Network type -
2D convolutional 10

View

Data set -

2022 © Bl TE%ESE Institute for Information Industry



=. AIRBIRME

N
m
:_2 EDGE IMPULSE RETRAIN MODEL (KAFU) m | miku73549875

Retrain model with known parameters Build output

Dashboard

o

Converting lensorklow Lite tloat32 model...
Attached to job 3@36372...

Devices v Image Converting TenserFlow Lite int8 quantized model...
Attached to job 3036372...

Calculating performance metrics...

Data acquisition

v Transfeglearning Profiling float32 model...
‘ te Profiling ints model...
A Impulse design e Profiling 55% done
@ Createimpulse Model training complete
P Train model L .
Retraining Transfer learning OK

® Image

Job completed
®  Transfer learning -

@ EON Tuner

Retrain model

© 2022 Edgelmpulse Inc. All rights reserved

Model testing output -

1- ﬁ:ﬂﬁjllgﬁ*ﬁﬂ - EDGE IMPULSE Test data

wompletes 2w/ swe epulns N
completed 388 / 500 epochs
Set the 'expected outcome’ for each sample to the desired outcome to automatically score the completed 358 / 588 epochs
leted 400 / 500 epochs
impulse. comp.
) Dashboard P completed 450 / 5@ epochs

Mon Jun 6 16:48:50 2022 Finished embedding
Devices SAMPLE NAME EXPECTED OUT.. LENG.. ACCURACY RESULT ] Reducing dimensions for visualizations OK
Classifying data for Transfer learning...
Classifying data for float32 model...

8 Data acquisition anadenanth... anadenanthera - 100% 1 anadenanthera i Scheduling job in cluster. ..
Job started
A Impulse design serjania. (28)  serjania - 100% 1 serjania H
Job completed
®  Creawimpulse serjania. (26)  serjania . 100% 1 serjania H
@® Image
serjania. (23)  serjania - 100% 1 serjania H
@  Transfer learning Model testing results
serjania. (19)  serjania - 100% 1 serjania H
@ EON Tuner
serjania. (20)  serjania - 100% 1 serjania H ACCURACY
Retrain model 96.77%
anadenanth... anadenanthera - 100% 1 anadenanthera H

Live classification

o

ANADENA ARECACEA CHROMOL CROTON EUCALIPT SERJANIA UNCERTAI

serjania. (5) serjania - 0% 1 uncertain : ANADENANTI 0% 0% 0%
Model testing
M ARECACEAE 0% 0% 0%
fr  Versioning CHROMOLAE| 0% 0% 0%
CROTON 0% 0% 0%
W Deployment EUCALIPTO 0% 0%

SERJANIA 0% 0% 0% 0% 0% 16.7%

2EHBASESR 13
2022 © Bl TE%ESE Institute for Information Industry
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== EDGE IMPULSE

[ Dashboard

Devices

£ Data acquisition
% Impulse design
@® Createimpulse
® Image
@®  Transfer learning
@ EON Tuner
Retrain model
75 Live classification
Model testing

P Versioning

s Deployment

=. AHRBIRIE

DEPLOYMENT (kaFu)

Deploy your impulse

You can deplov vour impulse to any device. This makes the model run without an internet

aonection mininzes Dten ey dhd runs with minimal power consumption. Read more.
A portable C++ library with

no external dependencies,
which can be compiled with
any modern C++ compiler: source code that you can run on any device.

ARDUINO
C++ library Arduino library Cube.MX CMSIS-PACK.
NVIDIA. \/

TensorRT library Ethos-U library

=2 @penMV

1EEC++[&E

Select optimizations (optional)
Model optimizations can increase on-device performance but may reduce accuracy. Click below
to analyze optimizations and see the recommended choice; ur target. Or st Build to
use the currently selected options. fe b

L

Enable EON™ Compiler
Same accuracy, up to 50% less memory. Open source.

Available optimizations for Transfer learning

Quantized (int8) RAM USAGE  LATENCY
crStep. 19
Currently sele t

RACY

Analyzing optimizations...
Unoptimized
(float32)

Click to select

Build output Cancel

Creating job... 0K (ID: 3@3643@)

Generating features for Image...
Not generating new features: features already generated and no
options or files have changed.

No new features, skipping...

Generating features for Image OK
Classifying data for Transfer learning...
Classifying data for int8 model...

Classifying data for float32 model...
Classifying data for float32 model...

Scheduling job in cluster...
Scheduling job in cluster...
Job started
Job started

Select optimizations (optional)

Model optimizations can increase on-device performance but may reduce accuracy. Click below
to analyze optimizations and see the recommended choices for your target. Or, just click Build to
use the currently selected options.

Enable EON™ Compiler
Same accuracy, up to 50% less memory. Open source.

Available optimizations for Transfer learning

Quantized (int8)  RAMUSAGE  LATENCY CONFUSION MATRIX ®
733.6K 54ms EI o o o o o o
0 0o 0 0o o o0
o o 0o 0o o o
FLASH USAGI  ACCURACY v o E;ﬂ oo lo
587.5K  96.77% o a0 mo (o0 IR
This optimization is
recommended for best 0. 4 0 0 0 0
performance.
Unoptimized RAM USAGE  LATENCY CONFUSION MATRIX ®
25M  108ms M o o o o o o
(float32) CRMM o o o o o
FLASH USAGI  ACCURACY g g E;ﬂ 0 8 3 g
o | 100 |
1.6M 96.77% o o o oo o
o 0o o o o X7

Step.20

2.INTSE1E

Build output

Creating job... OK (ID: 3036430)

Generating features for Image...
Not generating new features: features already generated and no
options or files have changed.

No new features, skipping...
Generating features for Image OK

Classifying data for Transfer learning...
Classifying data for int8 model...
Classifying data for float32 model...
Classifying data for float32 model...
Scheduling job in cluster...

Scheduling job in cluster...

Job started

Job started

Classifying data for Transfer learning OK

Job completed

3. BUWEH
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VirtualBox

Welcome to VirtualBox.org!

4

HIHSE -

ﬂ Oracle VM VirtualBox 6.1.30 32 s
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gFAHEH Oracle VM
VirtualBox 6.1.30 Z74Lk5s

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

ou
Presently, VirtualBox runs on Windows, Linux, Macintosh, and Solaris hosts and supports a large number of guest aperating systems including but not limited
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.

Screenshots

et Eﬁﬁ?}?“*ﬂﬁ%ﬂ&ﬁ*“* Oracle VM VirtualBox 6.1.30 =
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Documentation 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
End-user docs meets professional quality criteria.
Technical docs Ste 1
Contribute p' D I d
Community own Oa
INUaibox Q.
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
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Version 6.1.30 < b—# BYR(C)

1. ®MER—F
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Oracle VM VirtualBox 6.1.30
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Step.6
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#{di /] VirtualBox!
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FIaZEUbuntu - K—EBELEE - ZEENE2ENEHIN
il Haruna [#177=] - Oracle VM VirtualBox — m| X & Haruna [2157] - Oracle VM VirtualBox - ] x
BE BE BE =\ S =E BE BE BE mA B 28

Thu 08:08

Activities ] Terminal ~ 16:19

Install

$s 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:~S$ python3

Python 3.6.9 (default, Jan 26 2021, 15:33:00)

[GCC 8.4.0] on linux

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

Espaiiol
Esperanto

Euskara
Frangais
Gaeilge
Galego
Hrvakski

islenska 17
Italiano Try Ubuntu Step I[Install Ubuntu I
Kurdi .

Latviski

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

Lietuvidkai 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

Bl 1. FtaZ#EUbuntu B 2. 2R INEH 19
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FﬁHC/C++ FEzUEB%E - LI ARC GNU tool compile project

& elf 4‘}“‘

- B make IESESE

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

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

img 183

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

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

EA make I5SE

- 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 Jfusr/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) ...
:~5 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 follewing package was automatically installed and is no longer required:
1ibfwupdplugini
Use 'sudo apt autoremove' to remove it.
@ upgraded, @ newly installed, © to remove and © not upgraded.
i=5 gcc++ --version
gcc++: command not found
:~§ 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.

:~5 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.
2154 JEEE iégi"ijz ];1J
:2()

i~S
. 1. ﬁHUAT nlc\
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ome I8
B 87¢ colored GCC warnings and errors

88¢export GCC_COLORS="error=01;31:warning=01;35:note=01;36:caret=01;32:locus=01:quote=01

89

A\ 4
L

Oopen ~ M .ha;hrc

~&EARC GNU Toolchain

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=

\! \!
o8

99¢ Alias definitions.

100# You may want to put all your additions into a separate file like

Stepl. #i#ZEskgit clone MEIEHBEAEIESE
101f ~/.bash aliases, instead of adding them here directly.

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
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 [ T /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. Eaﬂiﬁ II'Z;' %ﬁz she Tabwidthg~  Lni19,col7S  * Ins

$ gedit ~/.bashrc 1. Gedit Editing Tools
It ~/.

s NMMARERZ S - WiEF

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

$ source ~/.bashrc

21
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* minicomE&i|rzsz

A\ 4
L N

Z gt ~ cur

1 miku@miku: ~

Stepl E@A?E%&% [sudo] paéﬁio?;dﬁorigiﬁzr‘: ”

$ sudoaptiupdate && sudo aptinstall git

$ sudo apt install eurl
Step2. WIAIESERIZRKEE N

$ git --version
$ curl

configuration
Filenames and paths
File transfer protocols
Serial port setup
Modem and.dialing

screen and keyboard

Step3. ﬁ%mIHICOmE’i\”I’ZSZ Save setup as dfl

Save setup as..
Exit
Exit from Minicom

$ sudoapt get install minicom
$ sudo apt get install Irzsz

Step3. HRIMinicomERLEEE NI
$ sudo minicom -s 1. A& Aminicom® OB TH

22
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Stepl. i 5 2 EE Bk
Step2. E #E ka2 A
Step3. &&8Device ID & ttyUSBXXX

$ Is /sys/bus/usb-serial/devices/=ltrah

P4 Ubuntu [B175] - Oracle VM VirtualBox = [} X
BE #R 28 #A %%E AR

=

-

otal ©
rwxr-xr-x

Irwxr-xr-x 2

4

FWXIWXrwx 1

M 12 22:16

" usBRz=.

Intel Corp. [0010]

IMC Networks [1701]
Generic USB2.0-CRW [3960]

v FTDI FT4222 [1800]
v FTDI FT230X Basic UART [1000]

E 1l mEREEZEAE

— —_— P — R
1ls /sys/busjfusb-serialfdevices/ -1ltrah

root root ® P94 12 22:15
root root ® P4 12 22:22
root root ® 4 12 22:22

HE D

Bl 2. ERETEERESSHENZRE

23
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miku@miku: ~

————— [configuration]——————

MinicomiE 1’E ARG TE

Stepl. AT 1-

Step2. B; ﬁld
Step3. (O] Bki8)EE FEFACEE,

HETMREZFER. R
Step4. BfFH

miku@miku: ~ miku@miku: ~

Serial Device ] }dev}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 .= 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 24
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. HH

iR EARERP -
Stepl. MEITEZE

Step2. 1§55 —E M RIFHE WA ZE R I (1 0] 8l 17 B #3 5K)
Step3. FEMHASE A ER

R B HASE — F.zipiE %, ¥ & model-parameters -
edge-impulse-sdk # tflite-model folders

(=] Terminal ~

s =1 miku@miku: ~/bsp_tFlu/HIMAX_WE1_EVB_example/scenario_app/miku

5 cd bsp_tflu/HIMAX_WE1l_EVB_example/scenario_app/miku/

S make -C ../../ download et |G
make: Enterlng directory '/home/miku/bsp_tflu/HIMAX_WE1_EVB_example'
downloading edge- model- tflite-
impulse-  parameters model

Archive: sdk.zip sdk
inflating: ./himax_wel_sdk/libcpuarc.a
inflating: ./him sdk/arcem9d_wei_ri6.tcf
inflating: ./him sdk/core_config.h
inflating: ./him sdk/liblibaudio.a

. inflating: ./him sdk/1liblibcommon.a

- inflating: ./him sdk/1liblibsecurity.a
inflating: . sdk/1iblibsensordp.a
inflating: .

sdk/1liblibtflm.a
inflating sdk/1libboard_socket.a
sdk/1ibbss.a /] B A

inflating
inflating sdk/libboard open_socket.a
inflating: sdk/hx_drv_tflm.h

Archive:

main.cc Makefile README
md

=

Tz zzzzz

=

=

P
] ‘/lmage gen_linux/security/certi_rsa.bin

en_linux/security/odm_rsa .de
linux/security/odm_wrapkey.
linux/security/wel_root_rsa_key.der.pub
linux/bootloader/sign_formal_PA8538_EM9D_2nd_Bootloader.bin
linux/bootloader/sign_formal_PA8530_EMID_Bootloader.bin
inflating: ./1 linux/image_gen
inflating: ./image_g linux/sign_tool
inflating: ./image_gen_linux/image_gen_gnu D

inflating: ./1i
inflating: ./1i
inflating: . /i
inflating: ./1i

B 1. FTEEEE=AER 25
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i Amezflash BRIRAE
Stepl. cd EAERIK
Step2. make #m:=

$ make clean

$ make all
$ make flash

L AR

S

2 Terminal 5 8 = A~

‘.) 1 miku@miku: ~/bsp_tFlu/HIMAX_WE1_EVB_example/scenario_app/miku Q = - o x miku ~ Q - = - o X

low/lite/micro/kernels/pack.o edge-impulse-sdk/tensorflow/lite/core/api/flatbuffer_conversions.o edge-impulse-sdk/te
nsorflow/lite/core/apiftensor_utils.o ed impulse-sdk/tensorflow/lite/core/api/error_reporter.o edge-impulse-sdk/te i i i C++
nsorflow/lite/core/apifop_resolver.o edg mpulse-sdk/tensorflow/lite/c/common.o edge-impulse-sdk/tensorflow/lite/ke

rnels/internal/quantization_util.o edge-impulse-sdk/tensorflow/lite/kernels/kernel_util_lite.o edge-impulse-sdk/port edge- model- tflite- edgeimpuls  edgeimpuls main.cc
ing/himax/ei_classifier_porting.o edge-impulse-sdk/porting/himax/debug _log.o tflite-model/trained model_compiled.o m impulse-  parameters model e_example. e example.

ain.o -Wl,-1mli -Wl,-lmwdepend -Wl,-marcv2elfx <Wl,-Map=memory.map -Wl,--strip-debug -W1l,--stats,--gc-sections -Wl,- sdk elf img

-cref -L../../third party/arc.mli_package/bin/himax_arcem9d.rié6/release -L../../third_party/mw_gnu_dependencies/gnu

depend_1ib .J../ -Wl,--start-group ../../himax wel_sdk/libboard open_socket.a ../ himax_wel_sdk/libcpuarc.a A e
««f/himax_wel_sdk/libbss.a <. ./ .. fhimax_wel_sdk/libboard_socket.a ../../himax_wel_sdk/liblibcommon.a ../../himax_wel_s

dk/liblibaudio.a ../../himax_wel_sdk/liblibsecurity.a ../../himax_wel_sdk/liblibsensordp.a ../../himax_wel_sdk/libli main.o Makefile memory. README.

btflm.a -Wl,--end-group map md
/home/miku/arc_gnu_2020.09 prebuilt_elf32 le linux install/bin/../lib/gcc/arc-elf32/10.2.0/../../../../arc-elf32/bin

/ld: total time in link: @.688548

make[1]: Leaving directory '/home/mikufbsp_tflu/HIMAX_WE1 EVB_example/scenario_app/miku’

S make flash
ImageNGERITooUIVER 2 . 1 . 10
Flash max s ;. Ox200000
B XMLI

986 KB( 0xfcado )
Gen edgeimpulse_example.img ,image size= 986 KB
986 KB( 0xf6ado )
Im
H $ sudo minicom -SD

1. #mzEflashiR{g1E 26
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82 AWE-I| PlusBa g5 ki

Stepl.(tlﬂ1)?£TF%§§$)§£E@§%$@
= HIBboot loader hx 25T B £

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

Step2.3% FCtrl+A AU H minicom menu

Step3 Bz NSRRI EEEE xmodem,
12N Enter 'fREE

Step4.fFH 'Z=H" @ ' Enter

Step5.(WNE2)EASTAE - %' Ctrl+A
#=12'X 'exit and reset

(=] Terminal = miku@miku: ~/bsp_tFlu/HIMAX_WE1_EVB_example/scenario_app/n

M A Ef IR SR 3R R 1 58

SREEIREAE -
- BZpk AR AR

[+l miku@miku: ~/WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Exa
[Select a file for upload]

3 score: (89) [ x: 416, y: 48] [2|Directory: /home/miku/bsp_tflu/HIMAX_WE1_EVB_example/scenario_:
Object detection: i [..]

3 score: (57) [ x: 41 48] [edge-impulse-sdk]
Object detection: [model-parameters]

3 score: (75) [ x: 48] [tflite-model]

3 score: (57) [ x: 416, y: 48] Makefile
Object detection: +-[Upload]--+ SELTE. md

3 score: (76) [ x: 6 4| zmodem
Object detection e

3 score: (81) [ x:
Object detection:

3 score: (81) [ x:
Object detection:

3 scorc. (80) [ x:

(B

2. E#E'xmodem’ 3. EEFAZE R Enter' i3 E.img

Activities (] Terminal ~

*’ 1 miku@miku: ~/WE_I_Plus_User_Examples/Edge_Impulse_Object_detection_Example

3 score: (76) [ x: 384,
Object detectio+-------
3 score: (58) |
Object detectio|
no object
Object detectio]
9 score: (72) | Main Functions
Object detectio]
Dialing directory.. run script (Go)....
Send fil Receive files.
comm Parameters.... Add linefeed
Capture onfoff
send break a initialize Modem
embARC Build Ti| Terminal settings.. run Kermit
Compiler Versio| lineWrap on/of local Echo onjoff.
Boot loader Ver| Paste file.. Timestamp toggle...
chip version : Add Carriage R
cpu speed : 4600|
spi speed : 500| lect function or press Enter for non D
wake up e ----

Minicom Command Summary
Commands can be called by CTRL-A <key>
Other Functions

Clear screen
configure Minicom..
Suspend minicom
eXit and reset.....
Quit with no reset.
Cursor key mode
Help scre

scroll Back..

ZMAETIFT DO

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

Send data using t
ccceeccc
Himax WEI Boot loader

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

Compiler Versio Metaware, 4.2.1 Compatible Clang 8.0.1
Boot loader Version : 1.4.4 (Date:Jan 4 2021)

chip version : ®8x8535al

cpu speed : 400000000 hz

spl speed : 50000000 hz

wake up e

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

Send data using the xmodem protocol from your terminal

ccburn application done

€cceceeccecceceeccecee

CTRL-A 7 for help | 115266 8N1 | NOR | ME:{(DM 2.7.1 | VT102 | fol%:e | ttyUSBe

1. Ctrl+A BBIE'Z' 03 E ASRAREE

miku@miku: ~/bsp_tFlu/HIMAX_WE1_EVB_example/scenario_ap

Hata using the xmodem protocol from your terminal

+- -[xmodem upload -
Bu| XMODEM receive command now.
’r |Xmodem sectors/kbytes sent: 7/ @kRetry @: NAK on sector
oad |Xmodem sectors/kbytes sent: 215/26kRetry ©: NAK on sector
ers|Xmodem sectors/kbytes sent: 583/72kRetry ©: NAK on sector
beed | Xmodem sectors/kbytes sent: 1357/169kRetry @: NAK on sector
beed | Xmodem sectors/kbytes sent: 2093/261kRetry @: NAK on sector
sectors/kbytes sent:/2540/317

PLICATION addr =21000 (main-1966)
pader Done [!1i1l!

Sooons

4. RINBEAPER
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2. BiE[E

Demo#® k: e ok {
https://www.youtube.com/watch?v=S76xsM410J0

https://www.youtube.com/watch?v=DD7FauRRzos _ ﬂfe’n@z_ o
BRE: @iL S
https://github.com/wildman8606/-WE-I-Plus-Smart-microscope/blob/main/main.cc l

FRET IS B
https://Mww.facebook.com/peter8606/ 3. EfSE ”
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94
95
96
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No

Tz%ﬁ”‘&%%@

= if (maxvalue 0) {
switch (maxindex)
o {

BEIREFTENLR
M 58 7R A [5] K& 51R

case (:
—

// ANADENANTHERA

gpio config.gpio pin = HX DRV
gpio config.gpio data = 1;

hx drv gpio set (&gpio configq) ;
hx drv uart print ("ANADENANTHERA") ;
break;

PGPIO 0;

case |:
// ARECACEAE
gpio config.gpio pin = HX DRV
gplio config.gpio data = 1;
hx drv gpio set (&gpio config);
hx drv uart print ("ARECACEAE") ;
break;

case /:
// CHROMOLAENA
gpio config.gpio pin = HX DRV
gplio config.gpio data = 1;
hx drv gpio set(&gpio configq);
gplio config.gpio pin = HX DRV
gplo config.gplo data = 1;
hx drv gpio set(&gpio config):;

hv Awrsr 112+t nrain+E MTOHODAMAOT DERNLTY .

PGPIO 1;

PGPIO 0;

PGPIO 1;

1 #include
2 #include "tfl

W

4 namespace

5{

13 TfLiteStatus GetImage(int image_width,

14 f

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

7{

*main.cc

"hx_drv_tflm.h"

ite-model/trained_model compiled.h"

hx_drv_ sensor 1mage config_t g_pimg_config;

N e T ey R
= A BB A

int image_height, int channels, int8_t *image_data)

gpio config.gpio data = 1; ~
hx_drv_gpio_set (&gpioc_config) ;
hx_drv_uart_print ("SERJANIA") ;
break;

case 6:
// UNCERTAIN
gpio_config.gpio_pin = HX_DRV_PGPIO 2;
gpio config.gpio data = 1;
hx drv gpio set(&gpio config) ;
gpio config.gpio pin = HX DRV PGPIO 1;
gpio config.gpio data = 1;
hx drv gpio set(&gpio config) ;
gpio config.gpio pin = HX DRV _PGPIO 0;
gpio config.gpio data = 1;
hx drv gpio set(&gpic config) ;
hx drv uart print("UNCERTAIN") ;

i R In¥T EN45 SR Al
break;
! BoiRHE=E
}
LT SCOTTEsS LO UART
hx drv uart print("[0] %d [1] %d [2] %d [3] %d [4] %d [5] %d [6€]

%d\n'", scorel[0], score[l]l, scorel[2], scorel[:
}
int main(void)
// initial uart and gpio
hx drv uart initial (UART BR 115200);
apio confiag.apio pin = HX DRV PGPIO 0: O\vJ
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E—SUbuntuz iR Sl Tt 455 —RIEA AR PEKO

ﬁ Haruna [E17TF] - Cracle VM VirtualBox — O X
BE BE BE =

&=
Thu 08:08

Install

Welcome

Espaiol
Esperanto
Euskara

Francais
Gaeilge
Galego
Hrvatski
islenska

. T
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

EE&EE{!}:K, DGbUQTTﬂE Bk =g E RichtCd

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 — O X
BE BE BE HA

=E
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 a1
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Thu 08:08

Install

Updates and other software

What apps would you like to install to start with?

Normalinstallation

office software, games, and media players.

Web browser and basic utilities.
Other options

Download updates while installing Ubuntu

This saves time after installation.

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

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

ZEVMPE&/NET

Quit Back

Step.4

! Continue I

QEF o | EiR Gl@ @ rightcul

Thu 08:08

Install

| © Erase disk and install Ubuntu

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
32
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A, WrEs

& Haruna @

E= #E

B8 Haruna [2057=] - Oracle VM VirtualBox — m] x
EE mE BE 8. I 2=
Thu 08:09 a0 0~ Thu 16:09

&l Haruna [3177] - Oracle VM VirtuslBox
a2 B8 8 == =%

] - Oracle VM VirtualBox

" WA RE NH

Thu 08:08

Install Install Install

Installation type

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

O Erase disk and install Ubuntu 5 P q
Your computer’s nal miku-virtualBox
Write the changes to disks?

The name it uses when it talks to other computers.
IF you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make further

changes manually. Pick a usernal miku o
The partition tables of the following devices are changed: ' Choose a passwo [I1I1] Short password
SCsl1 (0,0,0) (sda)

| Confirm your passwo ....\ v

Loginautomatically
© Require my password to login

The following partitions are going to be Formatted: Ste 6
partition #1 of SCSI1 (0,0,0) (sda) as ext4 ()

Go Back

Taipei

Continue

| Back \ | InstallNow |

BOEFo Bl i6 @R

B Haruna M%) - Oracle VM VirtualBox - (=] X i £ Coy - [m} 5K B Haruna [20755] - Oracle VM VirtualBox - m] bd
E= mE aS A 3 ] i i A BE BE BE BA B 28R
Thu 16:09 Activities = Terminal ~ 6:19
miku@miku-VirtualBox: ~
s File Edit View Search Terminal Help

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

miku@miku-virtualBox:~$ python3

Python 3.6.9 (default, Jan 26 2021, 15:33:00)
Fast and full of new features, the latest [GcC 8.4.08] on llnu‘_x ) ) ) )
version of Ubuntu makes computing easier Type "help"”, "copyright”, "credits" or "license" for more information.
than ever. Here are just a few cool new things >>>
to look out for...

Install

ubuntu®

Copying files...
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Visual Studio Code 1

Code editing.
Redefined.

Download for Windows
Stable Build

ﬂ Microsoft Visual Studio Code (User) 2522

FIE "B DIHERATEHI
FIE R R IR AR BT E -

ﬂ_ RIS SRR BRI T ERY RS o SURERERR -

ET—] g - RIS N - TEIE (28] -

" FHAIVScodeZ

. WREH

12 I AR EE 0] 2 Visual Studio Code g NotePad++, EZABTXT AL
SIS

3¢ Microsoft Visual Studio Code (User) =572 50

RIESH
EERRELA T RS -

FERAEL T IEESET - MO EEE SRS TR T e -

=7 "Bifs . SiEERFRIrEio

Epe it

A .
..

F MIT 721

ﬂ Microsoft Visual Studio Code (User) =522
FEIEHATEH XK
I L Visual Studio Code RITE ©
FHFERIFTE IR Visval Studio Code Z2HT TEATERT -

1% [2E -

1B T—8 i MR ITERES BN - 5

s ZRER)..
+ AL |
MICROSOFT # e 2 i o
MICROSOFT VISUAL STUDIO CODE
FIFRISHCE B H FE Microsoft Corporation (S H Rk RE AR {TRTHE
FRIRIEE - B R o ARSI R Micosoft JEE
B/VFE 2068 MB HARZERI -
3¢ Microsoft Visual Studio Code (User) 2557250 X | »¢] Microsoft Visual Studio Code (User) 22551250
EERNATIE B
EEEHITARINTAE - r SR BT Visval Studio Code BIHHAIERS® -
FHETHSE TR TS Visnal Studio Code BFERITHURIITAF « #itkdE [T—2 - IR [225) BT 2 (b2 EleEin TSR ENAE -
T EE
Wﬁ]l] T C:\lsers\Meko\AppDataiLocal\Programs\hicroseft VS Code
TERA ) THRERAERIT:

E'ﬂﬂ. ;VmuJal Stuim Code

[ 4% (L4 Code BAEY] SPEDIA. Windows 1 TEIREEEERTIBIEThE R —

D145 12! Clode BASH] SHPENNA. Windows I SSiRE B SH60IBIETHRER = Wg%ﬂ -

SSRGS Code SEFR A4REEEE ;. mﬁ ’ S

FIA PATH 1 (EHTERBI R A3 T ol T AR

) L <=z [FED it
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