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TinyIVIL Kit Overview






Nano 33 BLE Sense

Purpose
Al-enabled developmental microcontroller board with USB-A to microB cable

Specifications

e MPU: Nordic nRF52840 (ARM Cortex-M4 w/FPU): 3.3V, 64MHz, 1MB flash, 256 kB RAM

e Sensors on board: microphone, IMU (9 axis), color, light, proximity, barometric, temperature,
—h-u-m-'rel-i-t—y,*gesture, and light intensity.

e BLE module covered by ArduinoBLE library

e RGB LEDs

* Not included in the package. For projects we will use the external Grove - Temp&Humi&Barometer Sensor (BME280)



Nano 33 BLE Sense

Power-On LED

(Green) IMU RGB LED
/O Processor
(USB) + Bluetooth

Built-In LED
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Temperature Microphone
Reset & Boot + pressure - System / Comm
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Gesture, proximity, light - Output
color and light intensity



QV 7675 Camera Module

Purpose
Breakout PCB for tiny camera.

Specifications
e Low-cost, Low-voltage, 0.3 MP CMOS VGA (can step down to QVGA, QQVGA) image sensor
o Serial Camera Control Bus (SCCB) + Camera Parallel Interface (CPI) / Digital Video Port (DVP) interface
o Breaks ribbon cable out to 2x10 pin array
e 1 or5fps(Frames per Second)



Tiny Machine Learning Shield

Purpose
A daughter PCB designed to breakout the I/O from the Nano 33 BLE sense to permit easy,
reliable communication with other local, off-board elements

Specifications

e Grove connectors (3.3V 12C and simple digital / analog - see pinouts)
e 2x10 pin array for OV7675 camera module
e Voltage input terminal block, accepts 4.5 to 21V (down regulated to 3.3V on Nano 33)



e o TinyML Shield

Two rows of 1x15 headers
that you can slot the Nano
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TinyML Shield

2x10 header that is
intended to receive the
corresponding pins of the
OV7675 camera module
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OV7670_HREF Al
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OV7670_DO
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TinyML Shield

A easily programmable
button on the left

() D ARDUTHO. €C . & | . .
_______ ‘ \ Screw-in terminal block for

external (battery) power (4.5v to 21v)




TinyML Shield

Standard Grove
connectors, to permit
serial communication (I12C
= power + data + clock)
with modules (both

e
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sensors and actuators)




TinyML Shield

Grove connectors that
break out analog and
digital GPIO



Grove Connectors

Purpose
Facilitate plug-and-play connections to off-board modules to extend the possible scope
of functionality to new TinyML applications

Specifications

e Proprietary connection system from SeeedStudio, similar to JST PH-type connectors

e Large catalog of sensors, actuators available at seeedstudio.com

e Be sure to check the voltage requirements and pinout of any new Grove module for compatibility with
this shield before purchasing or connecting said module



TinyML Kit Installation

- Hardware Set-up

- Software Set-up .
© .0,




Installing the Hardware
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Installing the Arduino IDE

ene @ Software | Arduino X -+

< C {) @& arduino.cc/en/software E b * @ :
\

PROFESSIONAL ‘ EDUCATION

SIGN IN

% HARDWARE SOF cLouD DOCUMENTATION ~ COMMUNITY = BLOG ABOUT

This page is available in another language. Switch to: English

Arduino Web Editor

Start coding online and save your sketches in the cloud. The most _ ™
up-to-date version of the IDE includes all libraries and also

supports new Arduino boards.

CODE ONLINE GETTING STARTED

Arduino Cloud

Downloads

Arduino IDE 1.8.19 Windows

Windows 7

The open-source Arduino Software (IDE) makes it easy to write code Windows app Win21cr10 Getig
and upload it to the board. This software can be used with any
Arduino board.

Linux 32 bits
Linux

Linux A

Linux ARM 64 bits

Refer to the Getting Started page for Installation instructions.

SOURCE CODE Mac OS X 10.10 0

Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.




Menus
and
ToolBar

=

sketch_mar04a | Arduino 1.8.19

porfd setup() {

// put your setup code here, to run once:

}

void loop() {
// put your main code here, to run repeatedly:

Arduino Nano 33 BLE on /dev/cu.usbmodem11201

« Code Area
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Installing the Board Files

ino 1.8.13 (Windows Store 1.8.42.0) =

0o Format Ctris T
Archive Sketch

sketch_jan0 Fix Encoding & Reload

At Manage Libranes Ctrl+Shiftel
27 par " Serial Monitor Ctrl+-Shifte M
Serial Plotter CtrleShifte L

WIFi101 / WiFININA Firmware Updater

lo Board:
/4 PUL YO port
Get Board Info Arduine Una
Programmer: *AVRISP mdi* 7 zrgufno xemllanove or Diecimila
rduine Nano

Burn Bootloader :
Arduino Mega or Mega 2560

NN ) Boards Manager

Type All Nano 33 BLE

rArduino Mbed OS Nano Boards
by Arduino
Boards Included In this package:
Arduino Nano 33 BLE, Ardulno Nano 33 BLE Sense, Arduino Nano RP2040 Connect.
Online Help '
More Info

\ A

m l 2.7.2 Install l

uﬂ’l’(ECATED - Please install standalone packages] Arduino Mbed OS Boards

/T by Arduino DEPRECATED

Boards Included In this package:

Arduino Nano 33 BLE, Arduino Nano 33 BLE Sense, Ardulne Nano RP2040 Connect, Ardulno Portenta H7, Arduino Edge Control, Raspberry Pl
Plco, Nicla Sense ME.

Online Help

More Info

Close

N eN ) Boards Manager

Type All Nano 33 BLE

4

~Arduino Mbed OS Nano Boards

by Arduino version 2.7.2 INSTALLED

Boards Included In this package:

Arduino Nano 33 BLE, Ardulno Nano 33 BLE Sense, Arduino Nano RP2040 Connect.
Online Help '

More Info

Select version [ Install Remove

- [DEPRECATED - Please install standalone packages] Arduino Mbed OS Boards

by Arduino DEPRECATED

Boards Included In this package:

Arduino Nano 33 BLE, Arduino Nano 33 BLE Sense, Ardulne Nano RP2040 Connect, Ardulno Portenta H7, Arduino Edge Control, Raspberry Pl
Plco, Nicla Sense ME.

Online Help

More Info

Close

o



Installing the Main Libraries

@ sketchj ino 1.8.13 (Windows Store 1.8.42.0) - N

p

h Tools H
Format Ctrl+T

Archive Sketch

File kdit Ske

sketch_jan0

e anage L ; CtrlShiftel
,‘,‘ ', : Ctrl+Shift+M
Serial Plotter Ctrl+ Shifts L
WIiFi101 / WIFININA Firmware Updater
I loop() Board: "Arduine Uno" >

put yo Port
Get Board Info

Programmer: "AVRISP mkil" ?
Burn Bootloader

[ ROy ] Library Manager
Type All 7 Topic All q tensorflow
-Arduino_TensorFl ite

by Pete Warden Version 2.4.0-ALPHA INSTALLED
Allows you to run machine learning models locally on your device. This library runs TensorFlow machine learning models on
microcontrollers, allowing you to bulld Al/ML applications powered by deep learning and neural networks. With the Included examples, you can

recognize speech, detect people using a camera, and recognise "magic wand" g using an acc . The work best with
the Arduino Nano 33 BLE Sense board, which has a p and acc %
More Info
- Adafruit TensorFlow Lite
by Adafruit

This is a library to abstract away TensorFlow Lite for Adafruit/Arcada boards This Is a library to abstract away TensorFlow Lite for
Adafrult/Arcada boards

More Info.

Version 1.2.3 Install

~Elog TinyML

by Si Saler ] ardul aill.com

An interface to Tunsorﬂow‘l.ln for Microcontrollers

Close

[ NoN ] Library Manager
Type Al Topic Al B TinymLy
rHarvard_TinyMLx
by Brian Plancher Version 1.1.0-Alpha INSTALLED
Supports the TinyML edX Course and TinyML Shield. This library supports the TinyML Shield and provides examples that suppor the TinyML
edX course. The examples work best with the Arduino Nano 33 BLE Sense board and the Tiny Machine Learning Kit from Arduino. It also
Includes a modified version of the Ardulno_OV767X library version 0.0.2 and a fork of the TensorFlow_Lite version 2.4.0-Alpha Arduino
examples.
PP
Select version (2] Install
Close
[ RN ) Library Manager
Type LAl @ Topic Al,l,, 7 LSM9DS1
Arduino_LSM9DS1
by Arduine Version 1.1.0 INSTALLED
Allows you to read the and gy values from the LSM9DS1 IMU on your Arduino Nano 33 BLE
Sense.
More Info

Adafruit LSM9DS1 Library
by Adafrult

Arduino library for LSM9DS1 9-DOF sensor board. Ardulno library for LSMSDS1 $-DOF sensor board.
More Info

Melopero LSM9DS1
by Leonardo La Rocca

A driver library for the LSM9DS1 9-DOF IMU. This library allows an Ardulno board to communicate with the LSMSDS1 sensor via SPI or 12C

for reading the accl '+ gy pe and data. Acc / gyroscope and magnetometer Interrupts are supported.
More Info

Close
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TinyML Kit Test
- MCU test (Blink)
- Sensors Test (IMU, MIC, CAMERA)




MCU installation test (Blink)

Edit Sketch Tools Help

Buiit-in Example
01.Basics
02.Digital
03.Analog

04 Communication
05 Control

. 0B.Sensors

07 Display

08.Strings

0o.UsSB

10 StarterKit_BagicKit
11LAduIneISP

AnalogReadSenal
BaraMinimum

‘ DigitalRead Serial
Fade
ReadAnalogVoltiage

Print =P

Y Blink | Arduine 1.8.18

VoV VY Ve Y YY Yoo

Examples for any
Adafruit Circult Playground
Arduino_LSMHDS1T
Arduino_TensorFlowUte
Bridge

Ethernet

Firmata

LiquidCrystal

SD

Servo

Steposr

Tembea

RETIRED

// the setup function runs once when you press reset or power the boa
d setupQ) {

/ initialize digital pin LED_BUILTIN as an output.

pinMode(l TIN, OUTPUT);

v v v v v v v vv Yo

Examples far Arduinm Naooe 33 BLE }
Nano33BLE_System
PDM

Scheduler
ThreadDebug

USB Mass Storage
USBHID

// the loop function runs cver and over

oid loopQ) {

figitalWriteCLED_BUILTIN, HIGH); // turn the LED on (H

10v(1000); // wait for a second

ED_BUILTIN, D // turn the LED off by making th
// wait for a second

again forever

H is the

v v oY vy v

Examples fram Custam Librarias
0 _augm_cnn,

ESP32-CAM-FLOWERS inferencing
ESP32-CAM-Frult-ua-Veggles_inferencing

Artluine Na 0o 33 BLE on fdev/cuusbmodem1201

¥ N W

- % =
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» NAND 33 BLT SENSE

5 oy 00
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AR RARRRRR A

ARDUINO. CC
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Testing Microphone

Edit Sketch Tools Help

New
Open.. RO
Open Recent >
Sketchbook >

Bullt-in Examples
01.Basics

Save %5 | 02.Digital

S 03.Analog

04 Commurication
05.Contro|
06.Sensars
07.Display

08.Strings

0g.uss
10.StarterKit_Basickit
11 Arduinol5P

test_microphone | Arduino 1.8.19

oGP
np

Page Setup
Print

test_microphane

¥V VNV VVVYVY VYV

include <PDM.h>

include <TinyMLShield.h>

Examples for any board
Adafruit Circuit Playgrourd
Arduina_LSM3DS1
Arduino_TensorFowLita
Bridg=

Ethemet

Firmata

LiquidCrystal

/ PDM buffer
hort sampleBuffer[256];
olatile int samplesRead;

ool record = false;
ool commandRecv = false;

oid setup() {
Serial.begin(9600);
while (ISerial);

Temboo

Examples (Ur Arduine Nanb 33 BLE
POM

V¥V VMV VYNV VY VNV VYV Y

// Initialize the TinyML Shield
initializeShield();

PDM.onReceive(onPDMdata);

Arduino Nano 33 BLE on [dev/cu usbmodem11201

oL e Jdevfcu.usbmodem11201

| Send

Welcome to the microphone test for the built-in microphone on the Nano 33 BLE Sense

Use the on-shield button or send the command 'click' to start and stop an audio recording
Open the Serial Plotter to view the corresponding waveform

Autoscroll  Show timestamp BothNL&CR B  115200baud & Clear output

ene [devjcu.usbmodem11201
oMM

-m:sl;ao baud @ - ﬁziu b b Both NL & CR ‘:Z 5

Note: Close the Serial Monitor before open the Plotter

23




Testing IMU

Sketch Tools Help ® o0 e Jdevjcu.usbmodem11201
®N
Open.. HO

|Wielcome to the IMU test for the built-in IMU on the Nano 33 BLE Sense

Bullt-in Examples Available commands:

01.Basics — — — a - display accelerometer readings in g's in X, y, and z directions
02.Digital test_IMU | Arduino 1.8.19 ‘ g - display gyroscope readings in deg/s in x, y, and z directions
03.Analog m - display magnetometer readings in uT in X, y, and z directions
04.Communication
05.Contral
08.Sensors
07.Display
08.Strings

09.USB
10.Startarkil_BasicKit
11.ArduIncISP

test MU

¥V VY YV VYN YV

Examples for any bostd
Adafruit Circuit Playgraund
Arduino_LSMODS1
Arduino_TensorFlowLite
Bridge

Ethernet

Firmata

LiquidCrystal

S0

S

Stepper

Temboo

RETIRED

#include <Arduino_LSMI0S1.h> Autoscroll Show timestamp Newline 1%} 115200 baud e Clear output

int imulndex = @; // @ - accelerometer, 1 - gyroscope, 2 - magnetomet
bool commandRecv = false; // flag used for indicating receipt of comm
bool startStream = false;

® ® Jdev/eu.usbmodem11201

void setup() {
Serial.begin(9609);
while (!Serial);

6.0 4 TR BT L

// Initialize IMU
if (1IMU.begin()) {
Serial.println("Failed to initialize IMU");
while (1);

VYV VYV VY VY YV YV

Examples for Ardulno Nana 33 8LE

v v vV

-3.9

-6.4 t t + t 1
3175 3275 3375 3475 3575 3675

Arduino Nano 33 BLE on Jdevjcuusbmode m11201

115200 baud @ Send BothNL&CR @&

Notes: Close the Serial Monitor before open the Plotter

Repeat test for 'g' and 'm' o



Testing Camera

@&  Arduino Sketch  Tools  Help ® :
N

%o

¥

xw

Bullt-in Examples

01.Basics > —— - S
¥»E | 02.Diglhat > 200 test_camera | Arduino 1.8.19
Save As.,. S | 03.Anzlog > o G{:ﬂ m ‘
| 04.Communication > s -

At ity 05.Control > test_camera [~
Print xE

06.Sensors >

07 Display >

08.5trings >

09.UsB >

10. Startarkit_BasicKit >

11.ArduinolSP >

#include <TinyMLShield.h>

Exariiples for ary board

Adatruit Circuit Playground > 2 i s ; 8
bool commandRecv = false; // flog used for indicating receipt of comm
Arduino_LSMODS1 > ; i
BENC S y bool liveFlag = false; // flag as true to live stream raw camera byte
R bool captureFlag = false;
Bridge >
Ethernet 14 // 1mage buffer;
Firmata > byte image[176 * 144 * 2]; // QCUIF: 176x144 x 2 bytes per pixel (RGBS
LiquidCrystal > int bytesPerFrame;
SD >
Serva > void setup() {
Stepper > Serial.begin(9600);
'muboa 5 while (!Serial);
RETIRED >

initializeShield();

Examples for Arduino Nant 33 BLE
Nano33BLE_System

// Initialize the OV7675 camera

Arduino Nano 33 BLE on [dev/cuusbmodem11201

o0 e [devjcu.usbmodem11201

I single| I Send

Welcome to the OV7675 test

Available commands:
single - take a single image and print out the hexadecimal for each pixel (default)

live - the raw bytes of images will be streamed live over the serial port
capture - when in single mode, initiates an image capture

Autoscrol| Show timestamp BothNL&CR B 115200 baud Clear output

eane [devjcu.usbmodem11201

I capture I Send

Available commands:

single - take a single image and print out the hexadecimal for each pixel (default)
live - the raw bytes of images will be streamed live over the serial port

capture - when in single mode, initiates an image capture

Camera in single mode, type "capture" to initiate an image capture

Image data will be printed out in 3 seconds...
0x95B6, 0x75B6, 0x95B6, Ox75B6, Ox25B6, 0x74B6, 0x74B6, Ox75B6, OX75B6, OX74B6, Ox74B6, Ox7:

Autoscrol| Show timestamp BothNL&CR ) 115200 baud ©& Clear output

Note: You can Press Button insteady send ‘capture’
25



Testing Camera

ene /dev/cu.usbmodem11201

capture

Available commands:

single - take a single image and print out the hexadecimal for each pixel (default)
live - the raw bytes of images will be streamed live over the serial port

capture - when in single mode, initiates an image capture

Camera in single mode, type "capture" to initiate an image capture

® 5 ® o overs_ mage_vieweripynb X | 4

<« 2 C O (i colab.research.google.com/drive/1RcINSABYEoF

CEREEEEDEX B

Cx & OV7675_|Image Viewer.ipynb
File Ect View Insert Rurtime Tools Help Al changes saved

+ Code 4 Text

Nle 0V7675 Image Viewer

Image data will be printed out in 3 seconds.

0x95B6, 0x75B6, 0x95B6, 0x75B6, Ox95B6, Ox74B6, 0x74B6, Ox75B6, Ox75B6, Ox74B6, Ox74B6, Ox7!

Autoscrol| Show timestamp BothNL&CR [ 115200 baud

8 commen 2% Shere @

RAM [
Disk

v  SEMng | A

<
Takes the hexadecimal output of the Camera Test from the Serial Monitor and converts and displays i1 28 an image.

=
f1] 1 # aport the needed libraries

] 2 from matplotlib lmport pyplot as plt

3 inport numpy as 3p S = ————

i i LR €O OV7675_maga_Viewar.ipynb X | v
Updata the follewing vanable with the output of your Serial Monttor. % CcC 0 (i colab.research.google.com/drive/IRCINSAByESF... & & ﬁ) »Q
© 17 copy the vutpst of the Serial Monltor to the variabid L »" V7478 image Vi ipynb B Comment 21, Shae ¥ @

2 HEXADZCIMAL BYTZS = (OXEFPS3, 0xAS2, OXCS41, 0x2531, 04 Fils: Edt: Wew faset Rumiine: Toolt Help All changes seved

0xB320, 0xCI20, 0xCI1B, OxEI18, 0xBI15, OxEII0, OxEILE, ads' + Tak L v | e | &
0x321, Ox321, Ox321, 0x2321, 0x2321, Ox2 0x2423, 0 = ok .
©xi435, 0xC342, X642, Ox642, OXZTAR, OX2T4A, O0x275Z, § OXOEFT, OXIFT, OXILIT, 0XIDIC, OXUI3l, OxBCAZ, OXEAIZ, Ux4042, Ox
Ox27¢A, 0x74K, OxEG41, OxB639, 0xe511, On242%, Ox643L,| o 026729, Oxd621, 0x€631, 0xB633, 020739, 926730, 0x3952, OxCAIS, OwDO., L
O0x4423, 04525, 0xd4423, Ox5479, 0x4425, Dx4439, 0xd429, 0XBS06, UXTACE, OXSSCE, 0x85CEZ, OxN9CE, OxE9CE, UxSECE, OXISCE, Ox1¥06, Oxasce,
©x6025, 0x4431, 0x6431, UXSSIL, 0x6431, 0x6431, Ox6431, Ox188E, Cx1ZBE, OxPEBD, DXPRSD, OxPEAD, DxFE35, OxFIA5, OxDEAS, OxD785, OxDIA
ex0531, 0x8511, 0xB5)1, OxAS3l, 0x6531, 0x6531, OxB331{ exnBS, UXBIAD, OXDTAD, SXBTAD, OXBIAD, 0XAIAD, OXBIAD, GXI7AD, OXI7AD,
oxa531, 0x8531, 0xA531, OxASIl, QxAS31, DxB531, OxB531 Ox97TAD, Ox97A5, OxDTAD, SxOBAS, OuTEAS, OxD404, OxFIND, Oa3IPED, OxEDEA,
©xd331, 0xCS39, OxAS31, UxSS31, OxE%31, 0x8531, OxAS39) [4) SNALER, SERGUS,, SEENTA,; CACSRe (S SIN0, . SXI08
OxAS39, OxAS10, DxAS19, 0x3539, OxASIG, Oxb42, Ox464A, T
©xIAFT, 0x5BP7, 0x9CPT, 0x3CFT, 0x9CP7, 0xINE7, Ox3IABE "]
OXFEAD, O0x94AS, 0x5395, Ox128D, 0x517C, OxFT4, OxE063, o
0x520D, Ox7IAS, OxXCF7H, OxCET), OxBIAD, Dx1SA6, Ox55A6 Then run the below 1o view the image
©x7200, Ox , OxDSAD, OxDIAD, 0x3385, 0x537D,
ex73c7, , Ox128D, 0x5074, 0XCFE3, Ox3174
oxFBEZ, 0x09q, OxEASL, OxA€43, 0x232%, Ox429, 4 1 # Refornet the bytss into ar inage
9xcifo, 0x2320, OxE320, DXE3IN, OxE3I20 2 raw_bytes = np.array|HEXADECIMAL _BYTES, dtypos"il")
0x2321, 0x2321, 0x2429, Ox2423, O | inage = np.meros({len{rav_byter),)), deype=int)
2, OxAS32, OxE83A, Ux0E3A, OxEB83A, 1
032744, OxE641, 0xB631, 0x2425, 0x429, # Loop through all of the pizels and fora the inmage
028429, Ox3429, 0x4473, Dx4419, OxE529, € for i in rango(len(raw bytes)):
Oxb429, Ux6429, Ox6411, Ox6431, Oxb531 7 #read 16-bit pixel
0x8511, 0x8529, 0x5529, 0xB531, 0x65)1, OxE331 " pixol = struot.unpack( A, raw bytes|i])(0]
31, 0xAS31, 0xA531, OxAS3I1, OxA531, OxAS31, OxAS31 5
0xd031, OxAS31, OxA631, OXS531, OXAS3I1, OxAS3I, OxAS3l 10 #Convort BCBSES to HGE 24-bit
OxAS19, OxAS19, OxASI9, OMCSAL, Ox64Z, Drd64a, Ox270A, i £ o= (|pizel >> 11) K 0x1f) << 3;
Gx3BET, OX9CP7, 0xICKT, OxSCF7, OXICET, 0x96C6, OxBICE iz 9 F (Ipixel >> 5| & 0x3f) << U3
OXS3AY, 0x5395, Oxil18D, UxD0¥d, OxGFiC, Ox6EE), OxEFDS, 13 b= (|pixel >> 0| & Ox)f) << );
Ox1245, 0x5104, Dx107C, OxDIAD, OxPS3D, Ox1SSE, Ox357D, 1 1m0l = If,g
GxI6A, 0x15B6, 0xBSAD, 0xD4AS, 0x337D, 0x5375, Ox5475, 15
©x73C¥, OXS6AE, Dx3ITAE, OxB47C, OxE8FE3, 0x5274¢, Ox327C, 1t inage = np.reshapa(image, (14¢, 174,3)) #QCIF rasolution
AvRRT  DYCROY AukeS] DeRSA]  MeASIN Ned2%  fwRAIN 17
~ Ds  compleed ot 558 PM 18 # Show the image
1 19 ple . dmahow| inage |
20 pLe.show(|
=

0s  completed at 558 FM o X, 26



Optional Tests

(] [ ] bilnk_RGB | Arduino 1.8.19

bilnk_RGE

void setup() {

// Pins for the built-in RGB LEDs on the Arduino Nano 33 BLE Sense
pirMode(LEDR, OUTPUT);
pinMode(LEDG, OUTPUT);
pinMode(LEDB, OUTPUT);

@ oviers @
// Note: The RGB LEDs are ON when the pin is LOW and off when HIGH. a8 R o
digitalWrite(LEDR, HIGH); ! - :
digitalWrite(LEDG, HIGH): A ! J ;
digitalWrite(LEDB, HIGH);
}

void loop() {
digitalWrite(LEDR, LON);

delay(1000);
digitalWrite(LEDR, HIGH);
delay(1600);
digitalWrite(LEDG, LOW);
delay(1000);
digitalWrite(LEDG, HIGH);
delay(1€00);
digitalWrite(LEDB, LON); ¢ ; QY g bt L TIRY . ’
delay(1@00); e Casaamamasddnanadd CEARLANNAN S
digitalWrite(LEDB, HIGH); g T ie -
delay(1€00); »
}

ARDUINO, ¢

28 Arduino Nano 33 BLE on /dev/cu.usbmodem11201
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Optional Tests (KeyWord Spotting)
micro_speech | Arduino 1.8.19

MAIN LOOP
micro_speech [§ Il S Audio provider
#include <TensorFlowLite.h> Feature extractor i
oge
#include "main_functions.h" L L 4 8
TensorFlow Lite ®
o ® 3

#include "audio_provider.h"

#include "command_responder.h"

#include "feature_provider.h"

#include "micro_features_micro_model_settings.h"
#include "micro_features_model.h"

#include "recognize_commands.h"

#include "tensorflow/lite/micro/micro_error_reporter.h"
#include "tensorflow/lite/micro/micro_interpreter.h" [ NOX | /dev/cu.usbmodem11201
#include "tensorflow/lite/micro/micro_mutable_op_resolver.h"
#include "tensorflow/lite/schema/schema_generated.h"

Command recognizer

Command responder

Send

#include "tensorflow/lite/version.h" Heard silence (204) @1408ms
Heard yes (204) @6416ms
// Globals, used for compatibility with Arduino-style sketches. Heard yes (201) @8784ms

Heard unknown (207) @11280ms
Heard yes (209) @16656ms
Heard no (201) @25312ms
Heard no (201) @28608ms
Heard unknown (202) @35552ms

namespace {
tflite: :ErrorReporter* error_reporter = nullptr;

1 Arduino Nano 33 BLE on /dev/cu.usbmodem11201 Autoscroll | | Show timestamp BothNL&CR @  115200baud @  Clear output




Optional Tests (Person Detection)

[ HON ) person_detection | Arduino 1.8.19 INITIALIZATION

MAIN LOOP
person_detection

N . Image provider
#include <TensorFlowLite.h> i

£ Model
#include "main_functions.h"
& T [ ]

. : Person ‘ Tensmﬂow?w:','_-‘ ® :
#}nclude I|Qetect10n_responger.h Not a Person ‘ ®
#include "image_provider.h
#include "model_settings.h" Detection responder
#include "person_detect_model_data.h"

#include "tensorflow/lite/micro/micro_error_reporter.h"
#include "tensorflow/lite/micro/micro_interpreter.h"
#include "tensorflow/lite/micro/micro_mutable_op_resolver.h"
#}ndude “tensorﬂow/l}te/schema/schema_generated.h e e oA
#include "tensorflow/lite/version.h
| Send
// Globals, used for compatibility with Arduino-style sketches. Person score: -37 No person score: 37
namespace { Person score: -39 No person score: 39
tflite::ErrorReporter* error_reporter = nullptr; Person score: 10 No person score: -10
const tflite::Model* model = nullptr; Person scorer 2 No:person:score: =2
tflite::MicroInterpreter* interpreter = nullptr; FEFSON Scorer 9 No person-Scote; 9
‘e P P - ptr; Person score: 22 No person score: -22
Person score: 22 No person score: -22
Person score: 21 No person score: -21
Person score: 9 No person score: -9
Person score: -1 No person score: 1
Person score: 14 No person score: -14
Person score: 12 No person score: -12
Person score: -4@ No person score: 40
Person score: -34 No person score: 34
2 Autoscroll Show timestamp BothNL&CR @& 115200 baud &) Clear output
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Thanks

And stay safe! UNIEI

(CTP)




