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B r # Create a new project :
ARZEAFIfEFREdge ImpulseskiE 7= E
AIAE A https://www.edgeimpulse.com EfEE Enter the name for your new project

Enter a name for this project

Step.1 Step.3

Keys  Export © Developer
. R

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

Choose your project type:

WELCOME!

& Your profile

danE Lt | o
| No job or data size limits, higher performance,

This is your Edge Impulse project. From here you acquire new training data, design PROJECTY Step'z d custom blocks. Learn more

impulses and train models. %" test

R Logout

About this project B Add README Sharing Step4 _

Z AEdge Impulse & - JcRIRIRERIR - BEZUMER

HIEERZE  EERZE - HAEWER
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https://www.edgeimpulse.com/

3 1 AI*;E%U{’EEE n‘|=|

4 Welcome to your new Edge Impulse project!

i |
You're ready to add real intelligence to your edge devices. Let's set up ‘ Welcome to your new Edge Im pulse proj ect:

your project. What type of data are you dealing with?

Great! What do you want to detect?

Step.6

Accelerometer data

Analyze movement of your device in real-time to predict machine

failure, detect human gestures, or monitor rotating machines. C|assify a 5ing|e object (image classification)

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

Audio

Listen to what's happening around you to create voice interfaces,

listen to keywords, detect audible events, or to hgar what's
- happening around your device. 5 e .5

Lo

lete) : Classify multiple objects (object detection)
Images
Add sight to your sensors with image classification or object ct Detect the location of multiple objects in an image, for example to
detection - to detect humans and animals, monitor production & detect how many apples you see. Object detection is a lot more
lines or track objects. . ; . -
data. : . compute intensive than image classification and currently only
prort di _ works on Linux-based devices like the Raspberry Pi 4 or Jetson
Something else
Nano.
- Different sensor? No problem! You can collect and import data st
from any sensor, from environmental sensors to radars - and
deploy your trained model back to virtually any device.
_ | know what I'm doing, hide this wizard!
pfindal 1 knowwhat I'm doing hide this wizard!
Leu....._.e — A —

E R FRAE EImages MR ZEREY  BEEDHEEE

SIS Institute for Information Industry



5 3-1 AMREEREE N4

+ Welcome to your new Edge Impulse project!
Great! Here's how you can get started with image classification:

Connect a development board

Get started with a wide range of fully supported hardware targets to
quickly build a custom image dataset.

| # Connect your development board |

Import existing data

If you already have images in JPG or PNG file format, you can upload it to
web interface or using the Edge Impulse CLI.

| X Go to the uploader | Step, 7

Tutorial: adding sight to your sensors

Follow our end-to-end tutorial to collect data, train a model, and deploy it
back to your device to analyze images in realtime.

|f 8 Read the tutorial | St
\ : ep.8

I know what I'm doing, hide this wizard! Let's get started!

EiE FEIEAERE

Or
o), =

—_ EDGE IMPULSE

] Dashboard
P Devices
» Data
7
sources

Data

acquisition

i

DATA ACQUISITION (TEST1)

Training data Test data | Data explorer Upload data

Step.7

i

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

Collected data

Step.8

1 Record new data
:

IEE E A B NaYdata acquisition - #1ZUpload data

2022 © Bl TE%ESE Institute for Information Industry
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Upload existing data

22 51 4y fE - |
N ZE gy AL
Eﬁ—ﬁ El E, j— ,ﬂE iﬁ You can upload existing data to your project in the Data Acquisition Format (CBOR, JSON, ¢ N N « elge-imp... > HEBE D

()} S

- P C a0 EEBERHA
> CSV), or as WAV, PG, PNG, AVI or MP4 files. Step.jd
/DJU ’ 515 J: 1% %E Select files HEEE ~ MIBER

MIRA - Wi . msE

|
AR 2RI , REE
ﬂﬂﬁi%ﬂ?l ’ > @ FhR
> e AHEETE (C) Cat3.jpg Cat5.jpg Cat7.jpg

q0[1.pet] - p—

y 5 o AR (D:
B EE I L L BEIERAZED S e
HX ° 80% )l BREEFN20% A5 & S A
%9-14{F x40
AR T = T A Label .
- | v = FTIEHEER (E)
db B3 &5 B2 [t /\ | . : ) :
=5 =TI:_|-' /".l_"\j 1% /] Infer from filename @ y oy el ieg Gatil.ipg Cail3.ipg Catladipg
%I% N 2 7
*E‘ ’ S[IZ%QE mad N S =2

:g %‘Eﬁ m 7][] J: 2 N *pip*jfifx. v
3 EEEE -
HMONEEE arpizens top, 14 —

Bl mEER e S o] * 2REEATEYE F (LR HIEMLHBRE)
HEHAE  JMAMRSE . @

1.pet ~ 2.human
g 3.XXX

BEREEZEN): ‘"Cat1..jpg“ "Cat3.jpg" "Cat5.jpc v

Step.11

2022 © Bl TE%ESE Institute for Information Industry
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=- EDGE IMPULSE CREATE IMPULSE (TesT1) ¢ d dennis

' Dashboard 4N Animpulse takes raw data, uses signal processing to extract features, and then uses a learning block to classify new data.
= ashboar

P Devices

Data = D O rrrrmmrmmmmmmanmmmn

sources Image data e ' i Output features °
= Data

acquisition ;

Input axes

design s

B - . ./L|/:'"H5A(1 . .S'tep19
StegT5e L et

Add a learning block

Add a processing block

@ EON Resize mode
Tuner
e A
Retrain arning

blocks, use a 96x96 or

model =
=fEEE EEBEE - BEEEASHBETH Impulse design - #&image data Fimage 2 #7496 x96
(holEe /160 x160 - Eim FHEBESRITABERA/NMBIES)

2022 © Bl TE%ESE Institute for Information Industry
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% Add a processing block

ake ick tq
Some processing blocks have been hidden based on the data in your project.

DESCRIPTION AUTHOR RECOMMENDED

Image

Preprocess and normalize

_ . Edgelmpulse Inc.
image data, and optionally

reduce the color depth.

Raw Data

Step.18 |,

Use data without pre-

processing. Useful if you want ~ Edgelmpulse Inc. [ Add ]
to use deep learning to learn

features.

# Add custom block Cancel

T EE19

EJ:E

n‘|=|

& Add alearning block

Some learning blocks have been hidden based on the data in your project.

RECOMMENDED

AUTHOR

DESCRIPTION

Transfer Learning (Images)

Fine tune a pre-trained image

classification model on your
data. Good performance even
with relatively small image

Edgelmpulse Inc.

Classification (Keras)

Learns patterns from data, and
can apply these to new data.
Great for categorizing
movement or recognizing
audio.

Edgelmpulse Inc. Add

Regression (Keras)

Learns patterns from data, and
can apply these to new data.
Great for predicting numeric
continuous values.

Edgelmpulse Inc. Add

Cancel

#1Z Transfer Learning

2022 © &
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CREATE IMPULSE (TEST2)

3-1 AHEESUE

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

Image data

O

Input axes

image

Image width

Resize mode

Image height

Cl
e F-H

Fit shortest a

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

Image

Name

Image

Input axes (1)

image

Transfer Learning
(Images)

Name

Transfer learning

Input features
Image

Output features

3 (1.cat, 2.human, 3.none)

J

A\ 473

=

F—E2E

HRIRVBEY)

Output features

3 (1.cat, 2.human, 3.none)

Save Impulse

Step.21

Impulse design

E A Nl |
AX AE 7T

A% - ¥ Save Impulse

23

2022 © S T=%#EE Institute for Information Industry
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Impulse design b
M <Image - &
ERPEE - BEE
B EGenerate
features - 38 ER 5 E]
HELAHZERE
w7 h

3-1 ARRIREE T 48

Step.23

Lald \
] . Y
aCQUISItIOI‘I “-‘_
Parameters A
Impulse
W TP
design Image

Processed features

©.5451, ©.5451, ©.5529, 6.5608, 0.5608,

® Transfer| tep.24
Save parameters
EON On-device performance @
@ Tuner

- EDGE IMPULSE

-
Parameters Generate features

Training set Feature explorer
] Dashboard
¥ Devices Data in training set 377 items e
g ® humen .." ...o.“.%
E * 7 e A
.., Data 0e° o Sq.fp0® ¢
7 cources Classes 3 (None, human, pets) @ ° o ..".‘. o..o
[ ]
‘.(3.:. ‘! '!... .“.. ...
Data ) % o o % @ F 4
- @g © ‘
S s ROV RN R
acquisition % ® ] @ “.09
ﬂ.. L] .., o ”".’.. ’ o
. Fiaj wE
design 1S 2 s'ﬁ.. *
g ¢

® Createin

2022 © Bl TE%ESE Institute for Information Industry
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B ., Data
% |
e N | network architecture
w DES Neural Network settings : euraine SB[ ENE
sources - Data 'J7JE| BE
T acquisition Input layer (9,216 feat 1:% m——[i&
= Data Training settings put lay -TFE,YFE 1;
= acquisition Impulse
w design
Impulse Number of training cycles @ @
W design ® Createin |
Learning rate ®
@ Createimr ® Image MobileNetV2 96x96 0.35 (final layer: 16 neurons, 0.1 dropout)
Ste '25 Validation set size 20 % ®  Transfer

Choose a different model

® Transfer| Auto-balance dataset @ @ v/
Tuner
Output layer (3 classes)
EON

Data augmentation Retrain
@ Tuner g ®
model
Retrain Live Start training Step.zg
model Neural network architecture a classification

BEH MBI EImpulse design 5 —7 X Transfer learning - A% o] #8% Training cycles
Learning rate E’J/Q%DKTE?HE::#

2022 © Bl TE%ESE Institute for Information Industry
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Model Model version: ® [Quantized {int8) -]

Last training performance (validation set)

ACCURACY LOSS
92.1% 0.22
Confusion matrix (validation set)

ATy T BRI EEER
e RIS ISR -
o - oo R e RREERE
R EER O
B S BT R gy
o Ry, | e el

Data explorer (full training set) @

On-device performance @

INFERENCING TIME PEAK RAM USAGE FLASH USAGE
102 ms. 346.6K 585.6K

26 2022 © Bl TE%ESE Institute for Information Industry
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@  [ransfer
@ EON Test data Step30 Classify all : Model testing output -
Tuner
Fri Jun 17 ©9:58:24 2022 Construct embedding
} Still running...
g Gl Set the 'expected outcome' for each sample to the desired completed & / 500 epochs
model outcome to automatically score the impulse. completed 50 / 500 epochs
completed 188 / 588 epochs
Live completed 158 / 58@ epochs
. -
'R classification SAMPLE... EXPECTED ... LE.. ACCUR... RESULT completed 200 / 5@@ epochs
catiyy. pets - T0U% 1 pets : completed 256 / 5@@ epochs
completed 360 / ©58@ epochs
Model camnlatad 2CA [/  EAB Annache
testing Step.2£ng1. pets . 100% 1 pets :
P Versioning Cat189. pets - 100% 1 pets :
Model testing results
-
W Deployment Cat187. pets - 0% 1 uncertain :
) ACCURACY
Cat173. pets - 100% 1 pets H
GETTING 87_780@
STARTED i X

£ BHixAIModel testing 1 ©J#Z N Classify all REFE R EREREM - REZEERYZ{EEE I

2022 © Bl TE%ESE Institute for Information Industry
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i 22 BV C+ + 12 L

ll‘

4

a

)]

Retrain
model

Live
classification

Model
testing

Versioning

W Deployment

Step.31

GETTING
STARTED

Documentatic

Forums

Create library

Turn your impulse into optimized source code that you can run on any

Step.32

C++ library

Arduinodibrary

<
nVIDIA.

WebAssembly TensorRT library

A
Y
v
(1]
3
=
<

L

Cube.MX CMSIS-

PACK

<@

Ethos-U library

1% N Bt mDeployment - ZEEC++ library

=" EDGE IMPULSE

Dashboard

Devices

Data sources

Data
acquisition

Impulse
design

® Createimpuls

® Image

® Transferlearn

EON Tuner

TMOICES TOT YOUT (arget. Or, JUST CICK BUTT 10 USE NE CATTENTY SEECled Opuons.
Enable EON™ Compiler @
Same accuracy, up to 50% less memory. Open source. —
Available optimizations for Transfer learning
Quantized 355 3 e%
(int8) %Q‘ ms

Currently
selected -
Analyze optimizations

960.9K 224 ms

Unoptimized
(float32)

Click to select

1.eM -

Step.34

EET"H‘EEEQuantlzed (int8)%& - % FBuild

2022 © Bl TE%ESE Institute for Information Industry
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Name \ ¥ Type Compressed size Password pr...
Il edge-impulse-sdk File folder
Il model-parameters File folder
Il tflite-model File folder
1 CMakelists Text Document 1 KB No
§& README Text Document 1KB No

v

Buildz @& Ml —EBMRIER - BMEBEREJED LENESR  FTZRARER

2022 © Bl TE%ESE Institute for Information Industry
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N 3-2 AT HERE

- BRABALZE-LEREN TR  RZBERBEEWER

Z#Emake TE
L AN
YRR ImiE - BA: :~$ sudo apt install make
$ sudo apt update Eeg]d.;.qg pgckagg listi. .. Done
uilding dependency tree
$ sudo apt Upgrade Reading state information... Done
make is already the newest version (4.2.1-1.2).
‘ make set to manually installed.
O upgraded, 0 newly installed, 0 to remove and 0 not upgraded.
:~$ sudo apt install build-essential
$ sudo apt install make Reading package lists... Done
Building dependency tree
Reading state information... Done
‘ build-essential is already the newest version (12.8ubuntul.1l).

0 upgraded, O newly installed, 0 to remove and 0 not upgraded.
:~S make -version

$ sudo apt install build-essential  FaUNEICEEN:7

Built for x86 64-unknown-linux-gnu

Copyright (C) 2010 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 tie extent permitted by law.
:~5

$ make —version
oJ&EEmakehi N FE >= 3.82

2022 © EH T E%IES Institute for Information Industry
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o LA EHARC GNU Development Toolkit
# A R BIAILE  https://github.com/foss-for-synopsys-dwec- P FEFFrEEEE

uild- build- build- build- build- build- build- build- bui

arc-processors/toolchain/releases/download/arc-2020.09- o84 pentium b oo 1386 o ammThT armvehf arm
release/arc_gnu 2020.09 prebuilt elf32 le linux install.t § § ; ; s ; u
ar.gZ EDOWNOadS?%%U@%ﬁ@ jnal_ final_ final_ final_ ssd_ himax_ [ElEGLUR libftd2xx  libft4

odel- model- model- model- mobilene wel_ PPN -x86_64- -liny
P205... 202205... 202204... 202204... tv1_1... sdk_vi... [pEESEES 1.4.24.... 1.4.4
elf32 le

- h h linux

stalld2  WinType  ftd2xx.h install(4).

REGERESBacENEEAEOZE#/home - B [0 s
MERUBEMERIRE - @A
$ gedit ~/.bashrc

98
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.
NP — — — 102 # See [usr/share/doc/bash-doc/examples in the bash-doc package.
EZ=EFRMA 7 5
B >IN BX D gfjﬂyaﬂusername%ﬁq 183 if [ -f ~/.bash_aliases ]; then

export PATH=/home/Username/arc/bin:$PATH £V ™

107
108 # enable programmable completion features (you don't need to enable
109 # this, if it's already enabled in /etc/bash.bashrc and /fetc/profile
110 # sources /[etc/bash.bashrc).

111 if ! shopt -oq posix; then

112 if [ - fusr/share/bash-completion/bash_completion ]; then

[ W 7 AL AN 113 . [usr/share/bash-completion/bash_completion
EEQTUBZT%%@%U /%gﬂﬂﬁb%Z,EHU/\ 114 elif [ -f /etc/bash_completion ]; then
115 . [etc/bash_completion

$ source ~/.bashrc T

1 LY
1¥ export PATH=/home/dennis/arc/bin:SPATH I

7 2022 © Bl TE%ESE Institute for Information Industry



https://github.com/foss-for-synopsys-dwc-arc-processors/toolchain/releases/download/arc-2020.09-release/arc_gnu_2020.09_prebuilt_elf32_le_linux_install.tar.gz

3-2 ETRRE

Z % curl 7 git:

$ sudo apt install git
$ sudo apt install curl

ZaEVESE T EminicomBl &
iExmodem 1 EMIrzsz :

$ sudo apt-get install minicom
$ sudo apt-get install lrzsz

B2 A3 5E @

:~S sudo apt install curl

[sudo] password for dennis:

Reading package lists... Done

Building dependency tree

Reading state information... Done

curl i1s already the newest version (7.68.0-1ubuntu2.11).

0 upgraded, 0 newly installed, © to remove and 0 not upgraded.
:~S$ sudo apt install git

Reading package lists... Done

Building dependency tree

Reading state information... Done

git 1s already the newest version (1:2.25.1-1ubuntu3.4).

0 upgraded, 0 newly installed, © to remove and 0 not upgraded.
:~S sudo apt-get install minicom

Reading package lists... Done

Building dependency tree

Reading state infermation... Done

minicom is already the newest version (2.7.1-1.1).

0 upgraded, 0 newly installed, © to remove and 0 not upgraded.
:~S sudo apt-get install lrzsz

Reading package lists... Done

Building dependency tree

Reading state information... Done

lrzsz is already the newest version (0.12.21-10).

0 upgraded, 0 newly installed, ® to remove and 0 not upgraded.

2022 © EH T E%IES Institute for Information Industry
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PNEARRE=ARORED - FTFRAEmE - A

$ git clone https://github.com/Denniscarry/edge-impulse

dennis@dennis-computer: ~ N = - O (x

:~5 git clone https://github.com/Denniscarry/edge-impulse
loning into 'edge-impulse'...
emote: Enumerating objects: 72, done.

emote: Counting objects: 100% (72/72), done.

emote: Compressing objects: 100% (63/63), done.

emote: Total 72 (delta 29), reused 0 (delta 0), pack-reused 0
npacking objects: 100% (72/72), 27.18 KiB | 497.00 KiB/s, done.
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£ % B #t/HomeRiEledge-impulse B} 3L i m— —
E?]—E:ﬁm\ Hﬁ'ﬁ*& | ennis@dennis-computer: ~/edge-impulse

$ make download

downloading
A . / hive: dk.z1
E@A Cd edge'|mpUIse 'fé Arcc::;gtinz: .er';?.max_wel_sdkf

inflating: ./himax wel sdk/libcpuarc.a
inflating: ./himax wel sdk/arcem9d weil ri16.tcf
inflating: ./himax_wel sdk/core config.h
inflating: ./himax_wel_ sdk/liblibaudio.a
inflating: ./himax_wel sdk/liblibcommon.a
inflating: ./himax wel sdk/liblibsecurity.a

$ make download

it Home  edge-impulse ~

7 Recent . . c

* Starred lib scenario Makefile memory. memory.
. _app IcF
Gi Home Gt Home edge-impulse ~ Qe ~ = - o0 @
[ Desktop D Recent
5 Documents . . . . . . C
* Starred himax_ image_ lib scenario tensorflo  third_.  Makefile memory. memory.
¢ Downloads e — we1_sdk gen_ _app w party lcf X
J1 Music linux
O Desktop
[«] Pictures
5 Documents
= Videos
¢ Downloads

Download&i Downloadi&
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COPR MAFKMEedge impulseff & HROEE

T F9%E A edge-impulse E 1 2R A
scenario_app/edgeimpuls-example

i Z BIE3- 1B M RUIR R A B R R

Name

Il edge-impulse-sdk
! model-parameters
I tflite-model

' CMaKelsts

B README

¥ Type Compressed size Password pr...
File folder
File folder
File folder
Text Document 1KB No
Text Document 1KB No

it Home edge-impulse scenario_app edgeim...example ~

it Home

O Recent h oo A= = Cs
* Starred hx_ main.cc main.o Makefile  memory. uFire_
&} Home example map SHT20.
_utils.h

[ Desktop
5 Documents

D Recent
I Dimwnlaade

* Starred

—+4 I —_
TE\;:F:I:JBQAEU it Home

O Desktop

[ Documents

¥ Downloads

h As
uFire_ uFire_
SHT20.h SHT20.0

edge-impulse

edge- model- tflite-
impulse- paramet  model
sdk ers

scenario_app

edgeim...example ~ Q = - =
h C++ éi = C++ h
hx_ main.cc  main.o  Makefile memory. uFire_ uFire_
example map SHT20. SHT20.h
_utils.h cpp

RAIMAR

A

uFire_

SHT20.0
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TEE At 2+ T B 4% I 18 A A\ = NRBEA

$ make all $ make flash

A IH1#& =15 %)edgeimpulse_example.elf 5 %/edgeimpulse_example.img &1

1  dennis@dennis-computer: ~/edge-impulse/scenario_app/edgeimpuls...

ple

S make flash
. 10

0x200000

$ make alll

: Entering directory °/home/dennis/edge-impulse/scenario_app/edgeimpulse-
: Leaving directory " /home/dennis/edge-impulse/scenario_app/edgeimpulse-e

. edgeimpulse_example.elf
: Entering directory °/home/dennis/edge-impulse/scenario_app/edgeimpulse-

arc-elf32-g++ -fno-rtti -fno-exceptions -fno-threadsafe-statics -fno-unwind-tabl
es -ffunction-sections -fdata-sections -fmessage-length=0 -DTF LITE STATIC MEMOR
Y -DTF_LITE_DISABLE_X86_NEON -03 -Wsign-compare -Wdouble-promotion -Wshadow -Wun

make all

988 KB( 0xf7300 )
en edgeimpulse_example.img ,image size= 988 KB
988 KB( 0xf7300 )
rate Imac

make flash
2022 © EFH THE%EES Institute for Information Industry
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make all BESE

make flash BE4

&t Home edge-impulse scenario_ap, edgeim...exatiiple  ~

=L N 1R EEEEE
* Starred edge- model- tflite- Fedgeimp edgeimp hx_ main.cc  main.o  Makefile memory.  uFire_
A Hofe impulse- paramet model ulse_ ulse_ example map SHT20.
sdk ers examp... ffexamp... | _utils.h cpp
) Desktop h A’
[F Documents : -
uFire_ uFire_ .
¢ Downloads SHT20.h  SHT20.0 .Img
J1 Music elf

[&] Pictures

elf fl .imgESRRPUE
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fEEEZEEF 0 LT BEWE-| Plus fIE MY ERI2s AR RS U0
MEE  UolBEBENETHNEERENERFENEN - £
W5E 2% - BREINEFRE - EE3-3%make all 1 make flash
HIER 7> Bl O] SLE 7 B R 82 18 2R e £%

(t Home  edge-impulse = scenario_app edgeim...example ~

DR t () e A 4
5 A edge-impulse Bl A A . A B . © h | :

* Starred edge model tflite edgeimp edgeimp hx_ main.cc | main.o  Makefile memory uFire_
Scenarlo_app/edQEImpuls- & Home impulse- paramet  model ulse_ ulse_ example map SHT20.

\ dk tils.h

examplefItiE - ILERHMN | o o eam. il
I*%fﬁmain.cc - BHERIE A [ Documents b ra'

% Downloads SHT20.h  SHT20.0

J1 Music

[+] Pictures

main.ccER RPN E
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#include "hx_ drv_tflm.h" }%%ﬁ&}iﬁﬁy,mﬁ {%%1@
#inclide "tflite-model/trained_model compiled.h" HAEAGERHINZE96 x990 k&&=

#include ""uFire SHT20.h"
#include "hx_example utils.h"
uFire_SHT2© mySensor;

ZE TR RENRERE

hx_drv_sensor_image _config t g pimg config;

hx_drv io_config.t _gnio config;
T inout wigth Jae: | o7 B BE B RS RE R RO R (PR
input_height = 96; RS YN)
input_channels = 1;
humidity threshold
distance_threshold

intervals = 90.1;

nFEIﬂ Q ‘< = _/75/]171:7&&}'35% ﬁ['?\_') \fE
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int main{void)

FIRI2CIE R

hx drv_share switch(SHARE/MODE I2CM);
hx drv vart initial(UART BR 115200);

=8 TE B SE 73115200

gpio config.gpio pin = HX DRV. PGPIO O;

gpio config.gpio direction = HX DRV GPIO OUTPUT;
hx drv_gpio initial(&gpio config);

gpio config.gpio pin = HX DRV PGPIO 1;

gpio config.gpio direction = HX DRV_GPIO INPUT;
hx drv _gpio initial(&gpio config);

gpio config.gpio pin = HX_DRV_PGPIO 2; STERNEm AN iEZ2H T -
io_config.gpio direction = HX DRV_GPIO OUTPUT; ft o AR A ok g A
BPRO_COMIIE.Epro fifec o = TF T areo AREHIR0 ~ 25RMNIEE@ S - LRI 28 A

hx drv_gpio initial(&gpio config);

hx_drv_uart print("sHT20\n");
hx_drv_uart_print(“"usiee\n")

mySensor.begin();

RS E B8 A\ Bl
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hx_dry_uvart print("Humidityv: %d %%. Temperature: %d C\n",(

wint32 t humidity = mySensor.humidity

if(humidity>humidity threshold

while(true){
hx_drv_led on(HX DRV _LED RED);
hx util delay ms(4e8);
hx_drv_led off(HX DRV _LED RED); Hy Eigﬂ 1E i Jm e S — T
hx_util delay ms(300); LA EREBEAAEEANITIZT
) & humidity = mySensor:humidity(); EQDXFE%IXEXTEEE{%JEH%

if (humidity<humidity threshold){
break;

while (true)
4 % .

.
¥

distance = ping();
hx drv uart print(“"Distance: %d cm\n", distance);
if(distance>distance threshold

while(true){ | *EHRE%S}%HUEE%ZEME’

"V \ & LB == 7= >
e £ R AR AR
distance = ping(); EﬁZJo{ '_l%_' 7C L,%I}: *D iiﬁ?}%ﬁg'fﬁﬁﬁ %
it (distance<distance threshold){
hx drv_led off(HX DRV _LED GREEN);
hx drv_led off(HX DRV _LED RED);
break:
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uint32 t catNumber =
uint32 t j = B;l N -
uint320t m = 25; FAETIRE25K
while (7 <=m
isCat = getCatImage();
hx drv _uart print( 1is.cat ¢ :%d \n", isCai);

1f (isCat ==/0){ BEEERL - MR EREY

catNumber += 13

.
i?{catmumber == 15)%
ingMotor(); N Y _
Ex_gr‘v_lea;c-:rf f(HX DRV _LED GREEN); A EEER R REYRIRE -
hx util delay ms(intervals*60%1060); LT HEEHBE15X Al
- B BEES
o SRRIER
« FARGEERE

SRERE - BRRITEEST MBS
PR —EmE - EFER
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FREIURIZE

B
FRIZRE+1

(=

BE RERE

a8t Al 7

=4 DI R E R
EEE EVHNREHERTE

I b
e Ry EEE
Al Tl s 22 EEEs g
BsRES /
S4E
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=25 |lEsyaxes M
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=i T/an Rl US-1008 &K bt BURIZRRZ E - DIGPIO TV A+ B &)

whi :l_~ _I.
N h gpio_config.gpio pin = HX _DRV_PGPIO_1;
WE-I PlUS%ﬁéﬁ ER hx_drv_gpio get(&gpio config);
SmSE/]_'_EEI Eﬂ%ﬁg&%ﬂus_loo time = gpio config.gpio data;

ping() {
tick start = 0, tick _end = ©;
gpio_config.gpio_pin =/HX_DRV_PGPIO_0;
gpio_config.gpio_data/'= 1;
hx_drv_gpio_set(Renin config);
hx_util delay ris(5);

if(time == 1 && 1 == ©

hx_drv_tick start();
hx drv tick get(&tick start);

if (time == 1

i++;

gpio_config.gpio_pin = HX_DRV_PGPIO_©;
gpio_config.gpio _data = ©;
hx_drv_gpio_set(&gpio_config);

if(time == 0 && 1 > ©

hx drv tick get(&tick end);
break;

time
i=0;

32 £ cm = ((tick end-tick start)/4)*0.0001657;

BB E B TR R o

retucft fom) ; AT cn [IEE]

MRBRELBRERSI SRRV
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SHT20
oim 2 2 KR 58 % XE

PU2C/ T HE G

Gt Home

3-4 wHEAHEREINNLE

AEERI2CER - HMFZS|ARKINEREFRORIRS
E G 2 W Eedge-impulse E R A
scenario_app/edgeimpuls-examplefIIE - € ftmain.ccSIABZ R -

edge-impulse  scenario_app edgeim...example ~

O Recent

* Starred

Gt Home

[ Desktop
Documents
¢ Downloads

J1 Music

[&] Pictures

edge-
impulse-
p———

h

uFire_
SHT20.h

. . @ h Ce+

model- tflite- edgeimp edgeimp hx_ main.cc
paramet model ulse_ ulse example

ers examp... examp... _utils.h

A

uFire_

SHT20.0

main.o  Makefile memory. J uFire_
map SHT20.

SHT20/.cppM.hEER I P iI E
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#include "uFire SHT2@.h"
#include "cmath™

L al

#include "Wire.h

#ifdef (H] #include <SPI.h>

#else
#include <Arduino.h>

g - #define
#inglude, <Wire.h> N ,
#endif #endif

SHTZO #endif

BEERS > A RN ¥
uFire_SHT2@::begin()
{

J/XIZCiI\EE%;E return connected(); #define x40

#define BxF3
¥
#define BxF5
#define BxE6
#define PXE7
#define OxFE
#define ik ebepeeRREe
#define eboooord
#define P eboooopo10
#define = vboe111000
#define

#1f defined(

#else
uFire SHT20::begin(uint8,.C resolution, L
_address = address;
_resolution = resolution;
_12cPort = &wirePort;

return connected();

i COATIIDE

C++ [RIAIE S TORIE
uFire_SHT20.cpp uFire_ SHT20.h
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#U %ﬁm%?%a'é%é SYCAN RN

AR AR B R =B8R -
& —(EBAIREREY -
AU E 28Rl FH & o] BE]

Al REMRREE

Al HIFEY AR R AL

RespondToDetection( score)

maxindex = @;
maxvalue = -128;
or ( 1=0; 1< 3; 1++)

it (score[i] > maxvalue

maxvalue = score[1];
maxindex = 1i;
-I-\.
J
hx drv _uart print("[Human] %d,, [None] %d [Cat] %d \n", score[®], score[1l], score[2]);

32 tegat;
if (maxindex ==:2) {
hx_drv_led on(HX DRV LED. GREEN);
hx_drv_led off(HX DRV _LED RED);

FAT. T R T

cat =05
} else {
hx drv_led on(HX DRV LED RED);
hx_drv_led off(HX DRV _LED GREEN};
cat =

return cat;
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R e AL
BEE)EIE

3-4 HIEANMEREZENNEE

pingMotor()

while(i<=n)

gpio_config.gpio_pin = HX_DRV_PGPIO_2;

gpio _config.gpio_data = 1;
hx_drv.gpio _sef(Ronin ronfig);
hx_util delay ms(2);

gpio_config.gpio_pin = HX_DRV.PGPIO 2;

gpio_config.gpio_data = ©;
hx_drv_gpio_set(Renin, config)s
hx_util delay ms(18);
hx_dr*v_uar‘t_pri.m. muwor %d\n",i
i +=1;

return O,

SHE N 5 E]

SEFHFEEMLSMsAR - B
Ll 5msL,U: SEFETEE - 1.5ms
- FHERE AR

— 15msH§ %ﬂétm FEdE LR

FUERZESIF - SEF2 msEK
AT URIERE eiE

1-2ms
Duty Cycle
Power i
and Signal
20 ms (50 Hz)

PWM Period
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W) 3-5 RIFIEEERFEWE-I Plus

E3-389F - WMEEUBRERE - 32 N ANOHRE R ESFEWE-| Plus®

EHEWE-| PlusFa 28 hk FRIminicom
AL U 1 R
Micro-USBFE EE & AR 2E _FWE-| Plusig - $ sudo minicom —s
ERILE 5 I
$ Is /sys/bus/usb-serial/devices/ -ltrah FI73 B8 T IR%EEHE Serial port setup

1 Enterii#iE A
A BAERE o] B REMAIDevice ID  ttyUSBO

ol dennis@dennis-computer: ~ [configuration]

:~$ ls /sys/bus/usb-serial/devices/ -ltrash J Fienames and paths

| FLLE' lellbll:'l pIULULULb

§ Serial port setup

total 0
@ drwxr-xr-x 4 root root @ 75 27 16:09

| Modem and dialina

| Screen and. keyboard
| Save setup as dfl

| Save setup as..

| Exit

| Exit from Minicom
NG D)

O drwxr-xr-x 2 root root @ 27 16:63
0 lrwxrwxrwx 1 root root @ 27 16:15

~S I

FIBminicomZM®|

2022 © EH T E%IES Institute for Information Industry



% NEBRAR E R A MDevice ID -
SEAEIZEnterig
Bz ERFHEITYestX B NoO

EN5EE - REsci B - BF—FE
FIFRNE=EEE BT —XREsc - SHR~
minicomhr & LK 3 A Device 1D

Serial Device

- Lockfile Location

Callin Program

Callout Program
Bps/Par/Bits

- Hardware Flow Control :

- Software Flow Control :

Change which setting? |}

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

Exit from Minicom

: [/dev/ttyUSBO
: [Jvarjiock

: 115200 8N1

No

dennis@dennis-computer: ~

lelcome to minicom 2.7.1

DPTIONS: I18n

ompiled on Dec 23 2019, 02:06:26.

Port /dev/ttyUSBO, 16:14:51

Press CTRL-A Z for help on special keys
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[0] return to bootup
[1] Xmodem download and burn FW image

RWE-| Plustiti F L RUresetiB+E i | e EREREEEES
ZHIROMINEIR - HMREF1HEE L e CE L e LRt
EIE—ESEFEC | [

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

Compiler Version: Metaware, 4.2.1 Compatible Clang 8.0.1
Boot loader Version : 1.4.4 (Date:Jan 4 2021) 1
chip version : 0x8535al

cpu speed : 400000000 hz
spil speed : 50000000 hz

wake up evt:4
61 return to bootup
|[1] Xiodem download and burn FW image

[+l dennis@dennis-computer: ~ & S - o %

[1] Xmodem download and burn FW image

Send data using the xmodem protocol from your terminal
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCmmmmmmmmmmmmmmm m e ol - -
Himax WEI Boot loader +-[Upload]--+

----------------------------- | zmoden |------------------

Send data using the xmodem protocol from your terminal E

ccceccccccccccccccccccccl |

embARC Build Time: Jan 4 2c2||

Compiler Version: Metaware, 4! lwormit 1> Clang 8.0.1
Boot loader Version : 1.4.4 (| ascii |021)
chip version : 0x8535al R +

cpu speed : 400000000 hz
spl speed : 50000000 hz

N O #ZECUrl+AR 1% FS#E BkHEIR
E?} )r(ﬁzgm;: ngﬁg:gpand burn FW image ?ﬁﬁﬁﬁ@ﬁ?%@”xmodem

""""""""""""""""""""""""""""""""" BIZEnteriiZiE A

Send data usin¢ the xmodem protocol from your terminal

CTRL-A Z for hgllp | 115200 8N1 | NOR | Minicom 2.7.1 | VT102 | Offline | tyUSBO
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M dennis@dennis-computer: ~ dennis@dennis-computer: ~

[1] Xmodem download and burn FW image
—e-- - - - - - - OO - - - [Select a file for upload]

|Directory: /root
. .1

Se| [.cache]

CC| [snap]

H| .bashrc

--| .profile
| .viminfo

AB|Directory: /root
i2] [..]
AB| [.cache]
--| [snap]
H| .bashrc
--| .profile
| .viminfo

em| minicom.log em| minicom.log

| Goto directory:
| > pulse/scenario_app/edgeimpulse-examplel|

( Escape to exit, Space to tag ) ( Escape to exit, Space to tag )
___________________________________________________________________________ +

[Goto] [Prev] [Show] REN A Okay ] Kefejel]l [Prev] [Show] [Tag] [Untag] [Okay]
Send data using-thowmcdonm protocol from your terminal
CTRL-A Z for help | 115200 8N1 | NOR | Minicom 2.7.1 | VT102 | Offline | tyUSBO

Tl TmFmrm—

AN AR EEGoto - ZEnteri
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3-5 RIRIEREXZEWE-I Plus

dennis@dennis-computer: ~

[Select a file for upload]
AB|Directory: [home/dennis/edge-impulse/scenario_app/edgeimpulse-example
[--]
[edge-impulse-sdk]
[tflite-model]
H| Makefile

.-u-l.-.n-m-.. 1=~ A\IF\MH--IA ~1 £

|
|

em|Bhx example utils_h

Co| main.cc

Bo| main.o

ch| memory.map

cp| uFire_SHT20.cpp

sp| uFire SHT20.h

wa| uFire SHT20.o0

==

(0]

[1] ( Escape to exit, Space to tag )

[Goto] [Prev] [Show] RELD [Untag]

Send data using the xmodem protocol from your terminal
CTRL-A Z for help | 115200 8N1 | NOR | Minicom 2.7.1 | VT102 | Offline | tyUSBO

;E /\ «<
EHE

B A O NEREENE - RTEER
BiZEnteriZFE N,

dennis@dennis-computer: ~

usi1ee

12c_mst_err ISR proc int:0x40 msk:0x42 raw:0x550, abt:0x1
ABRT_7B_ADDR_NOACK

i2c_mst_err_ ISR _proc int:0x40 msk:0x46 raw:0x750, abt:0x800001
ABRT_7B_ADDR_NOACK

rccoo \.T[\L L= () |.|L.ILLJ
---|Sending edgeimpulse_example.img, 7910 blocks: Give your local]
| XMODEM receive command now.
embAR(, Bu|Xmodem sectors/kbytes sent: 361/45kRetry 0: NAK on sector

L WLT LAraCr JpLwaug -

lCompi er |Xmodem sectors/kbytes sent: 984/123k]}

|
|
|
Boot ".0ad]
chip vers]

|

lcpu speed|

spi speed+

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

Send data using the xmodem protocol from your terminal
CTRL-A Z for help | 115200 8N1 | NOR | Minmicom 2.7.1 | VT102 | Offline | tyUSBO

FiExmodem N HHIEME
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el dennis@dennis-computer: ~
[Human] -14, [None] -107 [Cat] -7
is cat 7 :0
, [None] -119 [Cat] -93

ol dennis@dennis-computer: ~

usioee

i2c_mst_err ISR proc int:0x40 msk:0x42 raw:0x550, abt:0x1
ABRT_7B_ADDR_NOACK

i2c_mst_err_ISR_proc int:0x40 msk:0x46 raw:0x750, abt:0x800001
ABRT_7B_ADDR_NOACK

Himax WEI Boot loader

Himax WE+----------- [xmodem upload - Press CTRL-C to quit]------------
--------- | Xmodem sectors/kbytes sent: 5724/715kRetry 0: NAK on sector
| Xmodem sectors/kbytes sent: 6394/799kRetry ©: NAK on sector

embARC Build Time: Jan 4 2021, 13:44:14
embARC Bu|Bytes Sent:1012480 BPS:7991

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

Compiler |

Boot lcad|Transfer complete

chip vers|

cpu speed| READY: press any key to continue...l

wake up evt:4

hip version : 0x8535al

pu speed : 400000000 hz

spi speed : 50000000 hz

ake up evt:4

...secure lib version = 352380df9a347b1187d2361bfcd4455178alebch
1st APPLICATION addr[3]=21000 (main-1966)

Root1oader Done 101111

jump to app FW ¢ 0x10006004

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

Send data using the xmodem protocol from your terminal

CTRL-A Z for help | 115200 8N1 | NOR | Minicom 2.7.1 | VT102 | Offline | tyUSBO S100
o o o o o o ’ umidity: 66 %, Temperature: 32 C

Distance: 11 cm

BN NESTERIZISE - B
NWE-I Plustit+_ERJresetii# e s Y B RIS2 7

MO BEERK % EE R REENEE
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