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o USBH#GHEZE (TTL H°F)

o USBHIELL (—Ui Micro USB, A —Ifif Type-A)
o HREIBE (VAR Ha N 50 B A 2%)

o LIKMZ

USB Camera  Boot Media

K USB-A

UART to USB

5]

Debug Console

Ethernet 2202

1)

Router ’ ) K
AN

eth0 :10.160.130.xxx/24 Web Browser at
(example) 10.160.130.xxx:4912
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1. A R#% SD K44
BiAR T Esthhk
https://cdn.edgeimpulse.com/build-system/microchip.sama7.100724.sdcard.img.zip

2. TEE SD REiM%

(1) £ Ubuntu M35 H Tk iieg

user@at91:~/$ git clone
https://github.com/edgeimpulse/example-microchip-sama7g54.git
user@at91:~/S cd example-microchip-sama7g54
user@at91:~/example-microchip-sama7g54S Is

buildroot-config  Dockerfile LICENSE
sharp-linux-armv7.node
Config.in example-standalone-inferencing-linux.mk README.md

1 RGBT Linux I A g X7 201 LA X 77

(2) % docker 523
user@at91:~/example-microchip-sama7g54$ sudo docker build . -t microchip
user@at91:~/example-microchip-sama7g54$ sudo docker run -it -v

SPWD/build:/buildroot-microchip/buildroot-at91/output/images microchip

(3) HEA docker & #5HEE SD R4
root@a4d260547a56:/# cd buildroot-microchip/buildroot-at91/
root@a4d260547a56:/buildroot-microchip/buildroot-at91# Is

CHANGES Config.in.legacy Makefile.legacy board dl linux
sharp-linux-armv7.node toolchain

COPYING DEVELOPERS README boot docs output
support utils

Config.in  Makefile arch configs fs package
system

root@a4d260547a56:/buildroot-microchip/buildroot-at91# make

(4) 3KHL SD K%

£ F— make iR 2 )5, B docker, #JEAAIK) SD 8% 44 sdcard.img 7
i £ 24 H1 H 3% T build U

user@at91:~/example-microchip-sama7g54S Is build

at91bootstrap.bin rootfs.tar sama7g5ek.itb
u-boot.bin
at91-sama7g5ek.dtb sama7gbek_at25ff321a_clickl.dtbo sama7g5ek.its
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uboot-env.bin

boot.bin sama7g5ek_i2s0_pcm5102a.dtbo
sama7g5ek_pdmc0.dtbo zImage

boot.vfat sama7g5ek_i2s0_proto.dtbo
sama7g5ek_wilc3000.dtbo

rootfs.ext2 sama7g5ek_isc_imx219.dtbo
sama7g5-sdcardboot-uboot-4.0.9-rc1.bin

rootfs.ext4 sama7g5ek_isc_imx274.dtbo sdcard.img
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Login

Username

Password

Forgot my password

Don't have an account? Sign Up
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(=)  BUE— Edge Impulse T2

BRI R EJ5 2 B %L “+ Create new project”, i iZi%HIEIE—
ANHTH TR

Custom ML blocks

Projects + Create new project

+
+

2 of 2 private projects remaining. Want access to more? Try Enterprise free.

@ Wayne Jia / Object detection with FOMO - Bottles vs. cans  rusuc

@ Wayne Jia / Face detection - FOMO - Embedded Online Conference  susuc

ASCHHEAE RO BIRE B AR2 I 25— BE 1R SD R AR IR L AL SAMAT7G54-EK
BT, K TR 7 EN: “Detect SD card”. 2 J& miifi“Create new project”
FAH A TAE

# Create a new project

Enter the name for your new project: [

Dectect SD card|

Choose your project type:

© Personal

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

Enterprise

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

Choose your project setting:

] O @ Public

Anyone on the internet can view and clone this project under the
licence: Apache 2.0. Only invited users will be able to edit.

& Private (2 of 2 remaining)

Only invited users can edit and view your project.
+
W' Want full-feature access and unlimited projects? Try Enterprise free.

Create new project
5
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(=) BHIER

TR RSE, FATAT AAEZEMISE HA “Dashboard” BV “ i it 7 H&H
STl VR ERSE

— Wayne Jia / DetectSD card  pensona
-~ EDGE IMPULSE

Project info Keys Export Jobs

) Dashboard
. Devices

g e Wayne Jia / Detect SD card

B Experiments

This is your Edge Impulse pr . From here you acquire new training data, design impulses and train models.

W Impulse design - P

® Cresteimpulse

® m

Getting started -
®  Object detecti
® Retrain mode! sStart building your dataset or validate your model's on-device performance:
7 Live classif
Model testing g . *

W  Deployment Add existing data Collect new data Upload your model

P versioning

Start with a tutorial

() ERESRES

FEFSHI TR UL T A B A2 B — A0 B TR Target BAR, s 5 70 30 H R
TEHE TR H RN “Microchip SAMA7GS4 Evaluation Kit”, 5% Sitdi “Save” {4
Fo XFRANTMILHZNH ﬁﬁ%)ﬁi‘%ﬁ? SAMA7G54 JEAEHR .

& Configure your target device and application budget

)

reme: No devi
Wayne Jia / Detect
This s your Edg " oroject. From hes U A Processor family Cortex-A
Clock rate @
Getting started Custom device name (cptional) @ Sharing @ Public ~
‘Start building your dataset or validate your model’s o nyone on en this projs Apache 2.0
: ligense. Only invited users can edit.
ec d ROM for ation. along with the maximu d latency T yor
specit . Not sure yet? Start wit s and modify them later on, SHARE LNK
= . ive
RAM
Add existing data
Published versions (1)
Start with a tutorial

Not sure where to start? Follow 2 tutorial to build your

Latency @
),
Reset to default settings

Motion: Gesture recognition

(1) REEGHEE
TEARSEIGF N T, TAVEHFHLERAZ 47 R a5 K4 . BRI FHLX 2 Ff
SD R T IE £ 3 Edge Impulse = AR & 28 4TI 2k .

m A MIZE R “Devices”, A L MA1E4L “+ Connect a new device” %

7
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BRI

& Target: Microchip SAMAT... @

Your devices 4>l| + Connect a new device |

These are devices that are connected to the Edge Impulse remote management API, or have posted data to the ingestion SDK.

S—
EDGE IMPULSE

- DEVICE D TYPE

hone_m0apos9,
== . N 5 E PHONE_MOAPOS9G MOBILE_CLIENT H
—_
@ Not connected to remote management (last seen: Aug 26...

2024 Edgelmpulse Inc. All rights reserved

fim et mbian

FH WL AR B & 18 20 — NI T (1 — 4ERD AT Hde R 2k

VE: FIGEAF B LU FETFH_ LRI 7%, B 51 —F, 28 & aihE 1T 7T
Edge Impulse /7% #5R5E T I »

—
o EDGE IMPULSE
Collect new data

e o

& Toomme: Microchip SAMAT...

O Dashboard Collect data directly from your phone, computer, device, or development board.

Connect a new device

B Devices
the ingestion SDK.
& Dataacquisition
BB Experiments .
~h  Impulse design 1 H
Scan QR code to connect to Connect to your computer Connect your device or
® Create impulse your phone development board
® Image

@  Object detection

24 Retrain model

FHLBCT AR 2 R IIE R 5 X T 2 s

u e o ——

& T Microchip SAMAZ...

—
=~ EDGE IMPULSE
Collect new data

0 Dashboard Connect a new device
B Devices
the ingestion SDK.
& Data acquisition
BB Experiments - .
Device "phone_mO0f5v48u” is now connected

W Impulse design | Go to 'Data acquisition' to collect data from this device. H

@ Create impulse

Get started!
® Image

®  Object detection
< Back

2 Retrain model

% Live classification
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EFHL L, E2F 2] Edge Impulse S H U, $Emn] ISAT B#AE . FRATIE S
FH—I1 “Collecting images?” BJ#HATH A REE. W T EIFR:

Mobile client - Edge Impulse

= Data collection

Connected as phone_mO0f5v48u
You can collect data from this device from

the Data acquisition page in the Edge

Impulse studio

| i Collecting images?

& Collecting audio?

A, Collecting motion?

Switch to classification mode

— RGO, TR U S5 B2 R 7R EORBERAR SL A AR, 35
“Give access to the camera”:

Camera data collection - Edge Imp.

—_—

= B Data collection

Permission required

Give access to the camera

Switch to classification mode

open source
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B kah e THLL oD RIAMR, Ak “Capture” H4HBP Al 24 AT KA R EE F
f£ 3] Edge Impulse )z RS 5%

Label: unknown

agory: [Split automatically (80/20) - |

@ Capture

Images captured with current settings: 1

Switch to classification mode

RATgeZ AR LRI 2 50 SD R BIIRS S LU IIZRfE T, &
2 MR AT BT N 25 H S A R AL

() REREI SR

AU, R T 63 IKANA SD R MM . RE W, il EdE &
PIPRAR /N o A SEEG D 1 1) TR BN USRI I BT KBRS SR R Hicdfs « A5k Br L
FER A, s NZeR B R AT RE 2 B HSdE F R I 25

S Wayne Jia / Detect SD card  eersomar & Target: Microchip SAMAT...
=% EDGE IMPULSE yne)

Data sources | Labeling queue (1)

J Dashboard
B Devices DATA COLL TRAIN / ... 4 Collect data g =
63 ite... 82.. @
B Experiment # Connect a device to start building your dataset.
Expe ents
Dataset X & B
4V Impulse design -
* Y RAW DATA
Training =2) Test (1) @ HH :
° e Click on a sample to load...
° haze SAMPLE NAME LABELS ADDED
i - Today, 18...
® Cbjert o unknown.56bglhgh oday
in mod d.563I7. SD AUE 26 2... .
n mods ¢ o — => Pictures captured from phone
7% Live classification sd.563gj10i SD Aug 26 2...
Model testing sd.563gig5m sD AUg 26 2...
W Deployment d SE=iiur sD Aug262...
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()  FieEEAR¥IE
KAETERZ JGRA T B FEA P H bR ThriC. #EA “Data acquisition” & H.
J5i B “ Labeling queue(xx) ” %411, 1X UK 2 BRI R AR BIMH R AR HIAEAR B
P bR 72 AN PRLTHE, {8 L 52 BEHEAE SD K45

Dataset  Datasources |

% Tired of labeling by hand? We've launched a new Al-povwNred auto-labeler for object detection models. To use the auto-labeler, upgrade plan.

Labeling 'unknown.56bglhgh’ (1 items left)

Label suggestion:

Use your mous&\jo drag a box around an object to add a label. Then click Save labels to advance to the next item.

Drag the mouse to
frame the SD card

FESRH S TR HE A A A BREEA AR, Bl “sD” BRI 5 5K I A ki

Enter label

Enter a label for this new section

Cancel Set label




MICROCHIP

WRAE 4 W B e R i %4 “Save labels” TRAFIZbRIC. DLIZEHESE MU A K&
R I ARIC AR

Use your mouse to drag a box around an object to add a label. Then click Save labels to advance to the next item.

Save labels

U\) BIEERNEES

JRUGEE R AR SE R Ja BV R] B @R ARSI AT 55, 153X BLAE— MR A 54T 55 BB
FAE—A “Impulse”s

M EMSE A “Experiments”, BHE midii%s “Create a new impulse” KAl
B—MEM YIS .

— Wayne Jia / DetectSD card  personaL # Target: Microchip SAMAT... @
- EDGE IMPULSE yne) s °

0 Dashboard
B Devi

Impulses (0/3 @) YT 2 M
€ Data acquisition

“M  Impulse design - You have no impulses yet
@® Create impulse _
4 Create a new impulse
Retrain mode!
7 Live classification
| test
© 2024 Edgelmpulse Inc. All rights reserved

W Deployment

12
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B2 54 B NFIZERFL) “Impulse design — Create impulse” & 111, 7FiX
Bl Pl B NGB R BRSNS, BRIARSTN “96x967. 2 1 KU InEL Il 2k 1) £ dim
B “Add a processing block”s

= eoce mpuLsE | ()

po—

. An impulse takes raw data. uses signal processing to extract features, and then uses a learning block to classify new data
xperiments i
Image data ; Output features
pulse desig - i
® Create mpuise Input axes
image
Image width
The default sample
picture size
@ Deployme
P ver Preprocess data

Upgrade Plan

M “Image” IS “Add” FZEIE Iz,

B S S —

(el

% Add a processing block

Did you know? You can bring your own DSP code.

DESCRIPTION AUTHOR RECOMMENDED

Image  OFFICIALLY SUPPORTED

Preprocess and normalize image data, and optionally reduce the color ~ E98¢ Impulse

depth.

Some processing blocks have been hidden based on the data in your project. Show all blocks anyway

# Add custom block Cancel r._.__

R R A “Add alearning block” s il—/ 22 ] b,

Impulse #2

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

Image data Image h
: a

OQutput features

Input N
nput axes ame Add a learning block

image Image
Image width ht
Input axes (1)
o
Image
Resize mode image "

A-H

Add learning block
which provided by
Edge Impulse or
other vendor

13
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FEIX AR 2 22 ST (e 4%, A LSRN RA AT, AL/ EE IRy E 1Y
BEfF. ARSI Edge Impulse 4RI “Object Detection (Images)” Hitk, Fi
VE BB A AT 55

& Add alearning block

WMimurma lim § Dimsmes O mmrd e,

Did you know? You can bring your own model in PyTorch, Keras or scikit-learn.

DESCRIPTION AUTHOR RECOMMENDED
performance even with relatively small image datasets.

Object Detection (Images) - BrainChip Akida™  orficiaLLy suPPORTED

Object Detection (Images) OFFICIALLY SUPPORTED F

Fine tune a pre-trained object detection model on your data. Good Edge Impulse Add iniaiet
:
1
1
1
1
1
1
1
1
1
1
1

Fine tune a pre-trained object detection model on your data. Good BrainChip [Add J
performance even with relatively small image datasets. Only works with B
BrainChip AKD1000 MINI PCle board. ’ ..... 1

FOMO-AD (Images)  ENTERPRISE

Visual anomaly detection. Find outliers in new data. Extracts visual
features using a pre-trained model on your data, and a Gaussian
mixture model (GMM) models the shape of the features using a
probability distribution. New data that is unlikely according to this
model can be considered anomalous.

Edge Impulse

‘est axis

* Want access to all learning blocks? Upgrade now.

Some learning blocks have been hidden based on the data in your project. Show all blacks anyway

IS IN5E G PRAF 24 ET 1) “Impulse” W E .

Impulse #2

A% Animpulse takes raw data, uses signal processing to extract features, and then uses a learning block to classify new data.
Image data Image Object Detection Output features
(Images)

Input axes Name Name
Wmage Image Object detection
Image width Image height

Input axes (1) Input features

Image (] mage
Resize mode image .
~H

1(SD)
L ]
gTTTTTTmmmmmmmmm s m e (TTTTmmmmmsssmmmmmmosmmmmmemoes v

14



MICROCHIP
) EEFLE

st ZE S A “Images” HEN B TRAC PR A S A0RC & VT, £ 2511 i w] LR
B B AN K LB RGB, A SEIRIEFEK LI Grayscale.

- EDGE IMPULSE

DSP result

B Rk A ETR) “Generate features” #EANA A AE(E AT, Ay A
“Generate features” #2413k 4 B (E(E -

=" EDGE IMPULSE

Feature generation output R (0)

............

A R AEARL A FH A2 D 6 B3R A 4 s B il DA B R AE (features) o IXSEER
TEARBCE AT G S8 ¢ SR B R B BT, RN EREW I R I6%5E (tn
fEIREREE . S0, BURSE) AR E HACERYE . sete A BB AL k47 45 S el pnil
MEERR. EENGTAERTREREEN—D, ©HIRIGEE b RGeS
WLAS 22 SRR ROR F PRFAE, R K B2 M A 70 1 i 2 MR RE RN AR

15
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A R AE A AR AT DAFEZE N7 output B HAE H SR . LSRR EURHIEE 1)
FIRRAE A T, 3 P B BRI H DR (R AL AELAE AN TR 00 18 K 2 A A

Parameters Generate features

Training set Feature explorer
Data in training set 52 items ® 50
Classes 1(SD)

L)
Generate features «

Feature generation output B0 -

Thu Aug 29 11:45:92 2024 Fl
Thu Aug 29 11:45:93 2024 Fl g
Thu Aug 29 11:45:05 2024 Construct embedding

On-device performance @

_— BBA~EECINA TIAE - SEAV BARA lI€AZE

(+)  BIEEETTE L

P A U 2R ) B Bt T Ak 38 0 B AT 6 @ I SR BB B O 3 N 2k o R e ) S R
“Object detection” FEAFHE LR B 1 EIX BT AR E NS, B

RMESAE Y, AR5 DRATIFIT )5 U ko

—
- EDGE IMPULSE

Neural Network settings

Training settings

Selected model

You can choose another model

Output layer (1 dlasses)

16
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AR SLIG % FE “FOMO (Faster Objects, More Objects) MobileNetV2 0.35” HEZEAE Y i
1Tk AT DOE B AR, E R,

WPmvsmm lim § Tumemems S5 mmesl

. 2 Choose a different model .

ng Did you know? You can customize your model through the Expert view (click on § to switch),
or can even bring your own model (in PyTorch, Keras or scikit-learn).

MODEL AUTHOR

MobileMetV2 55D FPN-Lite (320320 only)  ormcaLLy suppoRTED

A pre-trained object detection model designed to locate up to 10 objects within an

image, outputting a bounding box for each object detected. The model is around Edge Impulse [ Add ]
3.7MB in size. It supports an RGB input at 320x320px. For other resolutions, use

FOMO or an NVIDIA TAO model.

FOMO (Faster Objects, More Objects) MobileNetV2 0.1 oFrcaLLy surFoRTED

An object detection model based on MobileNetv2 (alpha 0.1) designed to coarsely
segment an image into a grid of background vs objects of interest. These models are Edge Impulse [ Add ]
designed to be <100KB in size and support a grayscale or RGB input at any

185  resolution.

FOMO (Faster Objects, More Objects) MobileNetV2 0.35  orRciaLLy supporTED

tu
| An object detection model based on MobileNetV2 (alpha 0.35) designed to coarsely
segment an image into a grid of background vs objects of interest. These models are Edge Impulse [ Add ]
I designed to be <100KE in size and support a grayscale or RGB input at any
resolution.
|

(RAF TP RINAEIE, WTUEA LIS MBI O S5 . eI AUR, 754
RO 1T LU B 0 U 45 A BT T LU BB B . L
SRR

Neural Network settings Training output FCEE

....... g secungs

Advanced training setting;
Model

Neural necwork archicecture
Lost training performance ascscon o
o 58.8%

@ Contusion m
I T an
et Y
Ouspusayer (1 cimses)

On-device performance ®

@ 2ams. ° 239.4K o 78.7K

17



MICROCHIP
(+—) BEEREIL%

PRI ZR 2 i an R I 1 B Kot B 48 7 R S 0T AEAT ARl o An R BB
Hos OB SR, R AT,

M AEMIZEE “Retrain model” AN IZR LM, R)5 55 “Train model” 241
N CINER

—
o=—. EDGE IMPULSE

Dashboard Retrain model with known parameters

T H W om0

GETTING STARTED

®  Forums

FIREE A & R DU B 2R H S 2

18
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(+=)  SERF g

IR 58 e FeATT AT DA 56— T AR R 20 . 5 SE # “Live classification”
NSERS 2R, 78 A P s R4 150 4 SR 3m 33 B 56

Wayne Jla / Detect SO card

=" EDGE IMPULSE

Dashboard Classify new data n = Classify existing test sample -]

- 0 om o=

Upgrade Plan

KHN T I5 B BATTIIRAE P FHUEAG R SR DG, 6 55 L PR 0 41 — 4
PEREN T Bl o o

S @ Torget: Microchip SAMAT...
o-. EDGE IMPULSE e .

Collect new data

O Dashboard Classify newd:i  collect data directly from your phone. computer. device, or development board. o
& Devices

Device ® v
8 Data acquisition

Sensor
B experiments = L 4

Sample length (ms
W Impuise design Load sample

Connect to your computer Connect your device or
®  Create mpuise R, development board

o imae

®  Object detection

¥3 Live classification
©2024 Edgelmpuise Inc. Al rights reserved
B Modeltesting
@  Deployment
P Vversioning
S
*
Upgrade Plan

19
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EFH EERNEZR R IDA M E A E S S “Collecting images?” %4, BLHS 2 5
Tii R “Switch to classification mode” 241 H3E N 732K Th e

Mobile client - Edge Impulse

== Data collection

Connected as phone_mO0f5v48u

You can collect data from this device from
the Data acquisition page in the Edge

Impulse studio

‘ @ Collec images?
» J

N

L & Collecting audio? J

{ A\, Collecting motion?

Switch to classification mode

X2 N IRA TR AR R B BT HE

Mobile client - Edge Impulse

=  WayneJia/ Detect SD c...

4

Downloading deployment...

Switch to data collection mode

<> r open source

20
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P e UG » BATHE T L B AT BEAT S R IIAT 55 o K T LA ks i sD -,
B2 BIARTEFA T ZR AL SR R H B RECR . RSB IIJEAE SD R ERIR T
PREEA FL 38, N7 B8 TAETHLERTERE, Bltnds JHERLR (A2 1ms.

Mobile client - Edge Impulse

=  Wayne Jia/Detect SD c...

SD (0.70)

Switch to data collection mode

<> € open source

73— P SN e B AR 1R T R R R SR R SE 1Y TEST £ 4E G2 B &5+
K S5ERNNG, EATETTH TR o 78 217 U % % “ Classify existing test
sample” %HE@?T&T@&%*%H%@%, SRJG midi “Load sample” %4

Wayne Jia / 0

0

=~ EDGE IMPULSE

Classify new data L Classify existing test sample -]

“.
Upgrade Plan

21



MICROCHIP

AT DL B S HEFR S5 5L, 2R ALK TEST Hedis 2 h i & sd.563gdjtr iR 74 SD,
F1/r%t: 0.93.

Classification result

Summary

sd.563gdjtr

database picture

Performance info

Raw feature can be copied to
your APP code to inference as
input test data

View

Ground truth Predictions

(+=) BREWRA

LEFRAT I 2 Fi e R AL U, FRATREERT 63 SHAR B r Bu i, o 83%
TEN Sk, FIT I 17% A EB ALK .

e TRAIN: 83%

e TEST:17%

[aYay

o

FERLRLMAIRTT, FRATTEE R 17% 10 03 25 A ok M 2 1)

Wayne Jia / D

=" EDGE IMPULSE

Datasources | Labeling queue (0)

L o Collect data
63 items 83%/17% @
atase! - 4 B

sd.563gh33b

*
Upgrade Plan
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M A MZE . “Model testing” Z Ja b ARSI . 40N B, 4aiiiy
IR HERf R . 54.55%. oML SO BRI T B Fr, gh e 5o IERR
APTE A . WRBEEHATEE NS, FILLS S “Classify all” 12405k 8 a5 84 )
RIFAEEL

=" EDGE IMPULSE

(+Pd) EREF SAMA7G54-EK
MR — MR 2 J5 FRATTE AT DR 3 21 H AR SAMA7G54-EK gt 47,

R EZEWRAIER] T SD K% I HA A Etcher 25 T RO H e 3 T
JE3h SD F, ¥ SD F4fi N\ SAMA7G54-EK 5 B shiE N Linux 23, {4 LA
JUE B

. )ﬂ}j%. root

o 1. edgeimpulse

R SEARAE A ssH U7 KT R VEAG M, TS E LT PR
e sama7g54# cd [etc/ssh/
e sama7g54# nano sshd_config
o BUHIZATIHRIHEDSN:

o PermitRootLogin prohibit-password - PermitRootLogin yes
o UM IZATIERE:

o PasswordAuthentication yes
o CTRL+X ZRJa A Y 4% 0] 44
o EEJH PPN SSH ThREA: AL
e {F Linux iy 1T Imki N ifconfig ZRIUAR 1P Hudik
o TEURI)ENLL G Hi N ssh root@ip K17 ] PFA B

BN RN AR BAE T BIVPAS AT 3, — Rl 24 Edge Impulse Z fiR55
At eim SO, EARRIPEASRIATINR 5 — FRAT SRR R O )2,
Rz 2 i 21 SD R BRI 2 3A 55 6 A Buildroot-at91 4 % SD R B Rt
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MICROCHIP
ITHE . I &2 Edge Impulse BRIAIE ) eim F2/7, TIEBUEFITN; EHE
RIEPEE R, F A DS SRR [ Co+ B AT, (SEd b B DA

1. ¥BE.eim Xt
R ZE MR “ Deployment ” HE N\ H38 TLTHT, 7E4% ZAHEH A “Microchip SAMA7G54
Evaluation Kit (ARMv7)” 12 SAMA7G54-EK TFAH R -

=_ EDGE IMPULSE wayne jia / G (0T meemesvn ] @)

Configure your deployment Run this model

— Configure your deployment
. EDGE IMPULSE

1 e Q
s -

Q- Microchip SAMATGS4 Evaluation Kt (ARMV7)

Upgrade Plan

L =~ ] 1

FEV S F T ) W 2 2 1 8l T R A BRI eim SCPE B0 U 88 I BN R H 3%, 80T LA
AW A LRk

detect-sd-card-linux-armv7-v9.eim

. From https://studio.edgeimpulse.com

AR .eim 4444 . detect-sd-card-linux-armv7-v9.eim.
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MICROCHIP
JE: .eim X 1FH (42 Edge Impulse - 6 1 T IRV 755 T FZE T E 1 (. B A2
— 51 Edge Impulse (£ L IGHIBEZERLE, W4 THIZHZR), HARE, 1

TF IR #3 AR T 15 1 85 LA T HEEE I 25 5 . 7 H #rk L 7] L&/ Edge
Impulse /7 js F2/7 X 1 E 17/

% detect-sd-card-linux-armv7-v9.eim A _F A% %] SAMA7G54-EK P45 4% I¥)/root H
KIFEE:

sama7g54# Is

detect-sd-card-linux-armv7-v9.eim video-capture-at91l

utils.sh

fEFH LT % 3 sh iz s B S A

sama7g54# edge-impulse-linux-runner --model-file
detect-sd-card-linux-armv7-v9.eim

[RUN] Starting the image classifier for Wayne Jia / Detect SD card (v9)
[RUN] Parameters image size 96x96 px (1 channels) classes [ 'SD' ]
[GST] checking for /etc/os-release

[RUN] Using camera /base/soc/ehci@500000-3 starting...

[RUN] Connected to camera

Want to see a feed of the camera and live classification in your browser? Go to
http://10.160.138.25:4912

FEE T 100 U B8 4 AN hk A 1. http://10.160.130.25:4912, X sk AEE 3
BAg Sk s AP A I T o RS ST UE SD K, A LA BiZ AR AE SAMA7G54-EK
PEAL AR L3247 S ) SR AS U 2558, R RS I 25 /S SD < H bR LA 25 H 1
F1 0%, 72 BMBHER T 7 S8 BoR 178 PEAGAR b HEBE— R 75 ZE B[R]

e ot @ @ -

g
sD(0.70) "
- e
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2. TE CH+ESCA
B R A g PR 2 2] C++E . 1EFRATIRI 2] Edge Impulse FEE M. IX IRk
# C++ library £, AR5 A “Build” AT EMEE C++ 2 304

Configure your deployment Latest build
- EDGE IMPULSE

Upgrade Plan

P R e DB A HEE S, WEsEm s H & R,

s Build output

Built C++ library
[a—r—

& overe

¥ o
Unoptiized hoac
)
=
Upgrade Plan

2 Co+ 2R G PG S B TH JA 0 B A 2 E 3R BRI B H 3¢

detect-sd-card-v10.zip

From https://studio.edgeimpulse.com

detect-sd-card-linux-armv7-v9.eim

From https://studio.edgeimpulse.com
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AR C++ESCA Dy detect-sd-card-v10.zip o TV B A3 R IR AR R SCA 44 K
FRAS T AR TN 1o K1 zip SCIF, FATRAILAE 24 3 A SO tn B ZIHE s -
Mame : Type

l edge-impulse-sdk File folder
. madel-parameters File folder
B flite-model File folder

I CMakelists.txt Text Document
I README.txt Text Document

BRI 3 AR EHIE] Ubuntu EHLHISEMEL build H3x, )58 build
LEHFHR 3 A 0% 2] docker (1) Buildroot-at91 g PRI 5%
user@at91:~/example-microchip-sama7g54S sudo cp -r edge-impulse-sdk
model-parameters tflite-model build

user@at91:~/example-microchip-sama7g54S$ Is build

at91bootstrap.bin rootfs.tar
sama7g5ek_pdmc0.dtbo

at91-sama7g5ek.dtb sama7g5ek_at25ff321a_clickl.dtbo
sama7g5ek_wilc3000.dtbo

boot.bin sama7g5ek _i2s0_pcm5102a.dtbo
sama?g5-sdcardboot-uboot-4.0.9-rcl.bin

boot.vfat sama7g5ek_i2s0_proto.dtbo sdcard.img
edge-impulse-sdk sama7g5ek_isc_imx219.dtho tflite-model
model-parameters sama7g5ek_isc_imx274.dtbo u-boot.bin
rootfs.ext2 sama7g5ek.itb uboot-env.bin
rootfs.ext4 sama7gb5ek.its zImage

WRECLIBHE T docker 2155, 1T LMEH docker ps fir & & Z Al &) docker
id FFEFrIEN docker:

user@at91:~/example-microchip-sama7g54S sudo docker ps

CONTAINER ID IMAGE COMMAND CREATED
STATUS PORTS NAMES

a4d260547a56 microchip "/bin/bash" Less than a second ago Up 4
seconds gallant_jones

) F] T docker id N a4d260547a56, LA Ay FEHIEAN docker:
user@at91:~/example-microchip-sama7g54$ sudo docker exec -it a4d260547a56

/bin/bash

fE docker P51, K5 LA L 3 AR & ] 2
/buildroot-microchip/buildroot-at91/package/example-standalone-inferencing-linux
H S N 3T g R

root@a4d260547a56:/# cd /buildroot-microchip/buildroot-at91/output/images
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root@a4d260547a56:/buildroot-microchip/buildroot-at91/output/images# cp -r
edge-impulse-sdk model-parameters

tflite-model ../../package/example-standalone-inferencing-linux/
root@a4d260547a56:/buildroot-microchip/buildroot-at91/output/imagest

cd ../../package/example-standalone-inferencing-linux/
root@a4d260547a56:/buildroot-microchip/buildroot-at91/package/example-standal
one-inferencing-linux# Is

Config.in build-opencv-linux.sh inc
tensorflow-lite  tidl-rt

LICENSE build-opencv-mac.sh ingestion-sdk-c  tflite
utils

Makefile edge-impulse-sdk model-parameters
tflite-model

README.md example-standalone-inferencing-linux.mk source
third_party

FH5E 3 AR e, RIEEREAET, G source H3, #2 custom.cpp
HATAE, U B e B AAE PR AR 30T . B 7 1 I A Edge Impulse 2E
RIS K Fo A APL AR
root@a4d260547a56:/buildroot-microchip/buildroot-at91/package/example-standal
one-inferencing-linux# Is source

audio.cpp camera.cpp collect.cpp custom.cpp eim.cpp

T R7E menuconfig 1% C++IEHRINE] SD -RESE LR
root@a4d260547a56:/buildroot-microchip/buildroot-at91/package/example-standal
one-inferencing-linux# cd ../..
root@a4d260547a56:/buildroot-microchip/buildroot-at91# make menuconfig

fhudldraat-micrachinfhudildraat-atal /,config - Buildroot Llinux4microchip-2024,.084-rcl-dirty Configuration
> Target packages > Miscellaneous

Miscellaneous

Arrow keys navigate the menu. <Enter> selects submenus --—-> (or empty submenus ----). Highlighted
letters are hotkeys. Pressing <Y> selects a feature, while <N> excludes a feature. Press <Esc><Esc>
to exit, <?> for Help, </> for Search. Legend: [*] feature is selected [ ] feature is excluded

E ] Example Standalone Inferencing Linux]

OU need to copy the Edge Impulse Deployment files into *xx
*** buildroot-at91/package/example-standalone—inferencing-linux directory. **=x
aespipe
bc
bitcoin
clamav
collectd ----
collectl
*** domoticz needs lua 5.3 and a toolchain w/ C++, gcc >= 6, NPTL, wchar, dynamic
empty
fft-eval
gitlab-runner
gnuradio
Google font directory
**x% gqrx needs qtS xxx

< Exit > < Help > < Save > < Load >

FTH menuconfig J5 N H3%: Targe packages = Miscellaneous. ZRJ51E “Example
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Standalone Inferencing Linux” &30 1) 5 HE R $& A BRIE Bz I, RAFIBH, 7E
AT AT I AR 55

root@a4d260547a56:/buildroot-microchip/buildroot-at91# make

make: Warning: File 'docs/manual/manual.mk' has modification time 1087962 s in
the future

o 8 50 B K A R sdcard.img SCAF RS 2] SD R I\ SAMA7G54-EK P-Afi ik
ATIRE RS AR T 5 3 J5 76 /home H 3k T2 KL —1>% N custom IR PATEE T -
sama7g54# Is /home/

custom

AL R AT TR ) custom.cpp m BT K. BB 1T 77— S,
A N 2 5 IR 1) ] R SR AR R AR B » 12 B FRATT AT AR B £ P
SREC . EZE () SEmr 36 = FRATE B 1 BUS R SR E I R e, Sdhizd&
FHRP AT iz B S AR R AR AR, W HRE G 2] — 4478 raw_features.txt [3C
A RATIE B BT 1 /home H 3.

RAW DATA / C|

sd.563gdjtr

Summary

database picture

Performance info detected

Raw feature can be copied to
your APP code to inference as
input test data

LR R DUEH custom 217 18 F AR AIE 200 A7 HE PR 5056 -
sama7g54# ./custom raw_features.txt

Predictions (DSP: 5 ms., Classification: 80 ms., Anomaly: 0 ms.):
#Object detection results:

SD (0.886719) [ x: 48, y: 40, width: 8, height: 8 ]

sama7g54# Is

custom debug.bmp raw_features.txt

ML EFHEFE 45 A, B % C++RE AR FEHEFE 1% 18] A SD BR%s, F1 3 $1: 0.886719,
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CAR R RS BAE B o R IS AT Se e A i 1 — FKAS I 9 BMP &1 /7 : debug.bmp.

N~ R

A T HIH Edge Impulse Il ZRAEA I EEZE 2] SAMATG54-EK PRSI R 7,
[FI A TR DRIV REA &, HERI R A 54.55%, AT MITIERIL
FAT AR

(—) HHEAHEENRENSE

SEARN N ZR I R OB, (RN R SR AR I J8E G 75 T30 . 32E A SR “ Data acquisition ”
VU, el R B AR R AR B 2 B e

= EDGE IMPULSE

Datasources | Labeling queue (0)

A N/T G Collect data
63 items 83%/17% @
L——— ]
ataset b 4

xxxxxxxxxx
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T B TS SO ARt B, S B 2 [ e DL & 1 25

— i < Collect data & <
83%/17% ©

Device ®

Dataset X o B

No v
Training (7 t Y o

aining . Nar Sample length (ms.)
unknown.56dvménd = Today, 17:49:44
Ser Frequency
unknown.56dvivdl
v v

unknown.56dvks6j Today, 17:49:00 :
unknown.56dvkko2 S ;
unknown.56dvk730 Today, 17:48:39 ;

RAW DATA
p——— unknown.56dvivdl|
sd.5631f7ac
5d.563gj10i
5d.563gig5m
sd.563gijvr
sd.563gid8a

sd.563gi69t

KA HE “ Retrain model ” S FLIEAT AR 25, A ELHTUIZRES K, #E“Model
testing” o BB ALK o AT ) A BIHERS R AR LU Z BTG A $2 71

. EDGE IMPULSE

B Test data m -] Model testing output W (0)
]
mpl
E e impulse. Results Mod ion:® [ Unoptimized (foar32) ~
e e 61.54%
B
Metrics for Object detection sD i
o

*',
Upgrade Plan

(EXANFEA T T LA 22 SR UARH /N, FATAH BRI ZRRE, SEPs
o2 5 BRI IR AR B 2 AT VI 254 REAS 21 EL B AR Y

(=)  f#H EON Tuner
3 P E A R BENIL S, BERRUERRIETIR T 61.54%,
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EAIRA G EAR, SR LURSEPR R T IIZRM B A R (i B X2
A BT R BB R IT R X L v

Edge Impulse $2 4L & 5m K T H 2 —, IER2 LT TH T AR 551 . X 5t /& EON Tuner,
—#ZA] LA BhIAA B A F ) gri B T E, FFm AP ERgES R,

JF: EON Tuner A& Edge Impulse [ “ZM7 FI “4M0 7 if G I —i T 58 #
AL 22 14 K (CEBEEH Do BT LL T #EBEF % 72 0/

https://studio.edgeimpulse.com/trial-signup

i 7 NSE A= Experiments " i3E N SEES BT, SR 5 U7 B J7 ) EON Tuner SE 51,
22 1555 “Run EON Tuner” F45i54T:

=~ EDGE IMPULSE

L] v you f . & Targ
]
[t :
- °
Y Fi

BT Z E2ER LN E -
+# EON Tuner settings x

Find the optimal architecture for your machine learning model Name

Search space configuration

B Use case templates - % Existing impulses =~ BB Previous EON tuner runs = ?

= Add block - © Reset space

ATELRNHE X EON Tuner H1izAT 753, (B H A TR B RU8CE L] MR 2
7o
32
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MICROCHIP
R “Use Case Templates” ZAJGEFE “Object Detection (centroids)” £

Search space configuration

m ‘W Existing impulses « BB Previous EON tunel

Classification

Classification & anomaly

Anomaly

Object detection (centroids)

Object detection (bounding boxes)

Nerars Ahiarte In Imacec [icine madele thar Arra e batindine bey coardinarac
vetect 0Djeds agEs Using mOGeEis tnatl CULpUL DOUNGINE DOX COOrainates

iR BT WL, “Search space configuration” C ST NFTIEMEMR . AT LAEL EA)
AT B AEEIR EON Tuner IZ1TH8E — M E A FR, Blan:

4 EON Tuner settings X

Find the optimal architecture for your machine learning model Name

Initial run
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WL 5, B LA Tuner. XKL A MKW RIZ21T . 5ERE, AT LA
BEANFERLGE R, FHMREN 7 RIEFRES R, AR, AP LS

_A/I\:

grayscale-fomo-b14 H H rgb-fomo-373 [+ Add] : rgb-fomo.cab [+ ada] ¢

MANCE

70 ms of 100 ms 22 ms of 100ms ATER 21 ms of 100 ms
— —

o 04 kB 39 kB of B o K

o [ B of 33554432 kB of 33554432 (5]
WMo By Unused Bor B Unused o By Unused
- 1 9% |} - 1
4C L & "G

JECT DETECT
A01 B “ % - A B “
E= &= (E=
° ° °

WAL, #EATLLYE “Object Detection” IR ER], HMED T ERS:
Last training performance (validation set)
e F1 SCORE @
100.0%
Confusion matrix (validation set)

BACKGROUND 5D

F1 SCORE 1.00 1.00

SRIGPATHERLIE “Model testing”, & 455
[ Test data m o . Model testing output

Set the 'expected outcome' for each sample to the desired outcome to automatically score the impulse.

Results
AMPLE NAME XPECTED OUTCOME 1 SCORE RESULT -
unknown.56dviki3 5D 100% H ACCURACY (&
100.00%
unknown. 56dvIaf? 5D 100% H
Metrics for Object detection
5d.563gh33b 0 100% i METRIC
50.563gg644 i 100% Precision (non-background) @ 1.00
Recall (non-background) @ 1.00
sd.563gftcT sD 100%
F1 Score (non-background) @ 1.00

fd ] EON Tuner & — PR AT o5 P 2R ZERA (0 g J7vs o Jn] LA s SCH ARy
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o, B EE 2 AN F )1 B . 15 2 [ Edge Impulse U T REE 215 K.

https://docs.edgeimpulse.com/docs/edge-impulse-studio/eon-tuner

t. B4

RIAE T L2 IR 25 T E. Edge Impulse 7E Microchip SAMA7G54-EK 1A
R AR, BN ARG ZRrmAs, H P el DA Wy # i —
ANEUGAT IR (1) Se R AR, IR B A B 450 38 2 ik A% % SAMA7G54-EK
B ATHEERN . SCEIRAE TR R i, A4S A P RT DURYE I E B 7
SRR RS AT AL HE, B AE SAMA7GS4-EK iz T —ANERAR I N L& REM T

35


https://docs.edgeimpulse.com/docs/edge-impulse-studio/eon-tuner

