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Quick Start Guide

STM32Cube function pack for ultra-low power IoT
node with Artificial Intelligence (Al) application
based on audio and motion sensing
(FP-AI-SENSING1)

Version 1.5 (April 13, 2021)
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1- Hardware and Software overview




Hardware Overview

STM32 Nucleo with expansion boards
. NUCLEO-L476RG + X-NUCLEO-CCAO2M1 +
X-NUCLEO-IDB0O5A1 + X-NUCLEO-IKS01A2

STEVAL-STLKTO1V1 evaluation boards
. STEVAL-STLCS01V1 + STEVAL-STLCRO0O1V1 + STEVAL-STLCX01V1

Lys
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Motion MEMS and environmental sensors expansion board

~

* The X-NUCLEO-IKS01A2 is a motion MEMS and environmental sensor
evaluation board system.

* It is compatible with the Arduino UNO R3 connector layout, and is
designed around ST’s latest sensors.

Key Product on board

 LSM6DSL MEMS 3D accelerometer (£2/+4/£8/+16 g) + 3D gyroscope
(£125/+245/+500/+1000/£2000 dps)
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LSM303AGR MEMS 3D magnetometer (x50 gauss) + MEMS 3D accelerometer
(x2/+4/+8/£16 Q)

LPS22HB MEMS pressure sensor, 260-1260 hPa absolute digital output barometer

HTS221 Capacitive digital relative humidity and temperature

DIL 24-pin Socket available for additional MEMS adapters and other sensors (UV index)
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Bluetooth Low Energy Expansion Board
STM32 Nucleo with Expansion boards - Hardware Overview (2/4)

Arduino UNO R3 connector

X-NUCLEO-IDB0O5A1 Hardware Description

The X-NUCLEO-IDBO5A1 is a Bluetooth Low Energy (BLE) evaluation and
development board system, designed around ST's SPBTLE-RF Bluetooth Low
Energy module based on BlueNRG-MS.

The BlueNRG-MS processor hosted in the SPBTLE-RF module communicates with
the STM32 Nucleo developer board host microcontroller though an SPI link
available on the Arduino UNO R3 connector.

CNIO
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Key Products on board

Lo . B B B B M B A

Bluetooth Low Energy, FCC and IC certified, module based on Bluetooth® Low Energy wireless
network processor BlueNRG-MS, BLE4.2 compliant.

SPBTLE-RF integrates a BALF-NRG-01D3 balun and a chip antenna. It embeds 32 MHz and
32.768 kHz crystal oscillators for the BlueNRG-MS.

M95640-R 64-Kbit serial SPI bus EEPROM with high-speed clock interface

COMPLIANT
200295/EC

S4v-2
15898-TT-2149 (5% =

[ ] M95640-R

e | | SPBTLE-RF

Latest info available at www.st.com
X-NUCLEO-IDB0O5A1
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Digital MEMS microphone expansion board

4 N

The X-NUCLEO-CCAO2M1 is a board based on digital MEMS
microphones. It has two MP34DT01-M microphones soldered on
board and it offers the possibility to plug additional microphones
using MP34DTO1 based coupon evaluation boards (STEVAL- (N
MKI129V* or STEVAL-MKI155V*). ol (13 " ﬂ i
The X-NUCLEO-CCA02M1 enables the acquisition and streaming @ :
of up 4 microphones using both 12S and SPI bus available on ST

morpho connector.

Key Products on board
« MP34DTO01-M: Ultra-compact, low-power, omnidirectional, digital MEMS

microphone built with a capacitive sensing element and an IC interface.

o7 [ ]
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Important Hardware Additional Information
Hardware Overview (4/4)

Before connecting the expansion board to the NUCLEO-L476RG board it is needed to change default solder bridges on the expansion boards

» On the X-NUCLEO-IKS01A2 » On the X-NUCLEO-CCAO02M1
i Open
i SB7/SB15/SB17
SB25 B BB Close
SB12/SB16
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SensorTile development kit (STEVAL-STLKT01V1)

4 N

* STEVAL-STLKTO1V1 is the development kit for the SensorTile board (STLCS01V1), a highly Integrated Development
Platform with a broad range of functionalities aiming to improve system design cycle and accelerate delivery of results

- Two host boards are also provided as part of the kit, both featuring SWD programming interface Connectable sensor node

'\ ’\
« The Cradle is a small host featuring battery charger and SD card interface that supports on-the-field testing and E &
data acquisition campaigns sensonTie

+ Cradle expansion has a plugin connection for SensorTile Core System and an Arduino interface

o

/

(

CRADLE BATTERY

PROGRAMMING
CABLE

Key Product on board

SensorTile module (STEVAL-STLCS01V1) with STM32L476JG, LSM6DSM, LSM303AGR, LPS22HB, MP34DTO05-A,
BlueNRG-MS, BALF-NRG-02D3 and LD39115J18R

SensorTile expansion Cradle board equipped with audio DAC, USB port, STM32 Nucleo, Arduino UNO R3 and SWD connector

PLASTIC CASE

SensorTile Cradle with battery charger, humidity and temperature sensor, SD memory card slot, USB port and breakaway SWD e
connector )

100 mAh Li-lon battery

Plastic box /

SWD programming cable

Lys
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STM32L4 Discovery Board for IoT node (B-L475E-IOTO1A)

The STM32L4 Discovery kit for the 10T node (B-L475E-IOT0O1A) allows users to develop applications with direct
connection to cloud servers. The STM32L4 Discovery kit enables a wide diversity of applications by exploiting low-
power multilink communication (BLE, Sub- GHz), multiway sensing (detection, environmental awareness) and ARM®
Cortex®-M4 core-based STM32L4 Series features. Arduino™ Uno V3 and PMOD connectivity provide unlimited
expansion capabilities with a large choice of specialized add-on boards.

Key Product on board

Ultra-low-power STM32L4 Series MCUs based on ARM® Cortex® -M4 core with 1 Mbyte of Flash memory and 128 Kbytes
of SRAM, in LQFP100 package

Bluetooth® V4.1 module (SPBTLE-RF)

Sub-GHz (868 or 915 MHz) low-power-programmable RF module (SPSGRF-868 or SPSGRF-915)
Wi-Fi® module Inventek ISM43362-M3G-L44 (802.11 b/g/n compliant)

Dynamic NFC tag based on M24SR with its printed NFC antenna

2 digital omnidirectional microphones (MP34DT01)

Capacitive digital sensor for relative humidity and temperature (HTS221)

MB1297C

High-performance 3-axis magnetometer (LISSMDL), 3D accelerometer and 3D gyroscope (LSM6DSL), 260-1260 hPa
absolute digital output barometer (LPS22HB), Time-of-Flight and gesture-detection sensor (VL53L0X)

USB OTG FS with Micro-AB connector

Expansion connectors: Arduino™ Uno V3, PMOD

Flexible power-supply options: ST LINK USB VBUS or external sources

On-board ST-LINK/V2-1 debugger/programmer with USB re-enumeration capability: mass storage, virtual COM port and
debug port




STEVAL-MKSBOX1V1 evaluation board

The STEVAL-MKSBOX1V1 (SensorTile.box) is a ready-to-use box kit with wireless 10T and wearable sensor platform to
help you use and develop apps based on remote motion and environmental sensor data, regardless of your level of
expertise. (
The SensorTile.box board fits into a small plastic shroud with a long-life rechargeable battery, and the ST BLE Sensor app ' _‘35*’;1':"_’,,,'
on your smartphone connects via Bluetooth to the board and allows you to immediately begin using the wide range of '
default IoT and wearable sensor applications.

SensorTile.box includes a firmware programming and debugging interface that allows professional developers to engage in
more complex firmware code development using the STM32 Open Development Environment (STM32 ODE), which
includes a sensing Al function pack with neural network libraries.

'Iu,'..“‘u 1
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Key Product on board

Ultra-low-power STM32L4 Series MCUs based on ARM® Cortex® -M4 MCU 120 MHz with 2048 kbytes Flash
(STM32L4R9ZI)

Accurate temperature : STTS751

Low power precise 6x IMU: LSM6DSOX
Stand-alone XLs: LIS3DHH, LIS2DW12
Magnetometer: LIS2ZMDL

t

Altimeter / pressure sensor : LPS22HH
Wide-band microphone: MP23ABS1 \

Humidity sensor: HTS221
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Software Description

FP-AI-SENSING1 is an STM32Cube function pack featuring examples that let you connect your loT
node to a smartphone via BLE and use a suitable Android™ or iOS™ application, like the ST BLE
Sensor app, to configure the device.

The package enables advanced applications such as human activity recognition or audio scene
classification, on the basis of outputs generated by neural networks (NN). The NN are implemented
by libraries generated by the X-CUBE-AI extension for STM32CubeMX tool. The package comes
with an Al utility for data logging and annotation on SD card. The user is able to record the data from
the sensors and to define what are the classes or the events he wants to record. With the recorded
annotated data, the user will be able to train his own Neural Network on his PC/GPU/Cloud, get the
model, use X-CUBE-AI extension for STM32CubeMX tool for conversion, and then run it on the
STM32 platform.

Key features

Complete firmware to develop an IoT node with BLE connectivity, digital microphone, environmental
and motion sensors, and perform real-time monitoring of sensors and audio data

Middleware libraries generated thanks to STM32CubeMx extension called X-CUBE-AI, featuring
example implementation of neural networks for real-time human activity recognition (HAR) and
acoustic scene classification (ASC) applications

Al utility for data logging and annotation on SD card

Ultra-low power implementation based on the use on an RTOS

Compatible with ST BLE Sensor application for Android/iOS, to perform sensor data reading, audio
and motion algorithm feature demo, and firmware update over the air (FOTA)

Easy portability across different MCU families, thanks to STM32Cube.

Free, user-friendly license terms.

Lys
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FP-AI-SENSING1
Software Overview

Overall Software Architecture

Hardware .
Abstraction S$TM32Cube Hardware Abstraction Layer (HAL)

Evaluation
boards:

S$TM32 Nucleo

expansion boards: B-L475E-

IOTO1A
discovery Kit
loT Node

STEVAL-
STLKTO1V1

Hardware

STEVAL-
MKSBOX1V1

STM32 Nucleo
development board

/!

Latest info available at www.st.com
FP-AI-SENSING1
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2- Setup & Demo Examples




2.1- Setup




Setup & Demo Examples
HW prerequisites

* 1x STM32 Nucleo Bluetooth Low Energy expansion board (X-NUCLEO-
IDBO5A1)

* 1x STM32 Nucleo Motion MEMS and environmental sensor expansion
Board
(X-NUCLEO-IKS01A2)

1x STM32 Nucleo Digital MEMS microphone expansion board
(X-NUCLEO-CCA02M1)

1x STM32 Nucleo Development Board (NUCLEO-L476RG)

* 1x Android™ or iOS™ device

1x PC with Windows 7 and above

1x USB type Ato Mini-B USB cable X-NUCLEO-IKS01A2 X-NUCLEO-CCAO02M1

>

Mini USB

Lys
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It is necessary to connect the boards in the order shown in this picture 15



Setup Overview
HW prerequisites and setup with SensorTile (1/2)

+ 1x SensorTile Kit (STEVAL-STLKTO1V1):
» SensorTile Core System: STLCS01V1

+ SensorTile Cradle eXpansion: STLCX01V1 P -
» SensorTile Cradle: STLCRO1V1
. Battery Micro USB
« Programming cable ‘
* 1x Android™ or iOS™ device v )
« 1x PC with Windows 7 and above Mini USB Connecteble senoimpHe "_I
* 1x STM32-Nucleo or ST-Link programmer i
* 1x USB type A to Mini-B USB cable for the ST-Link —

* 1x USB type A to Micro-B USB cable for SensorTile Cradles

PROGRAMMING
CABLE

PLASTIC CASE

— M a4
CHADEE ixPANiIgN BEND

16
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Setup Overview
HW prerequisites and setup with SensorTile (2/2)

Cradle SWD connection

* In order to program the board you need to connect an external ST-Link to the SWD Y
connector on the cradles, a 5pin flat cable is provided within the SensorTile Kit package '

« The easiest way is to get an STM32-Nucleo board which includes an ST-Link V2.1
programmer

 Be sure that CN2 Jumpers are OFF and connect your STM32 Nucleo board to the
SensorTile Cradle through the provided cable paying attention to the polarity of the
connectors. Pin 1 can be identified by a little circle on the PCB silkscreen (STM32 Nucleo
board and SensorTile Cradle Expansion) or by the square shape of the soldering pad of the
connector (SensorTile Cradle).

CN2

Remove
Jumpers

SWD
(Pin1)

17
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Setup & Application Examples
HW prerequisites for B-L475E-I0OTO1A

* 1x B-L475E-IOTO1A development board
* Laptop/PC with Windows 7, 8 or 10

* 1 x microUSB cable

E“_ MicroUSB Cable

B-L475E-IOTO1A

Kyy 18
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Setup & Application Examples
HW prerequisites for STEVAL-MKSBOX1V1

1x STEVAL-MKSBOX1V1 evaluation board //

- Laptop/PC with Windows 7, 8 or 10

MicroUSB Cable \
* 1 x microUSB cable ‘, N
+ 1x USB type A to Mini-B USB cable MiniUSB

ST-Link/V2 in-circuit debugger/programmer for STM8 and STM32

ST-L

INk/\V/2

STEVAL-MKSBOX1V1

19




Setup & Application Examples

STSW-LINKOO9
o ST-LINK/V2-1 USB driver

STSW-LINKOO7
« ST-LINK/V2-1 firmware upgrade

* FP-AI-SENSING1

« Copy the .zip file content into a folder on your PC. The package will contain source code example (Kelil, IAR, System
Workbench) based only on NUCLEO-L476RG, STEVAL-STLKTO1V1, B-L475E-IOTO1A or STEVAL-
MKSBOX1V1

ST BLE Sensor Application for Android iOS to download from Google Store / iTunes

KYI 20
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https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

FP-AI-SENSING1

0 https://www.st.com/en/embedded-software/stm32-ode-function-pack-sw.html Setu p Ove rVIeW
FP-AI-SENSING1 package structure
’l _l Mame
— e A . _htmiresc
life.augmented Docs
www.st.com . Documentation <
e . BSP, HAL and drivers
. Drivers <
> - BlueNRG, Al-Libraries, FatFs, FreeRTOS
9 Download & unpack - Middlewares < T
| Projects ) Application example
Select | Utilities . Boot loader binary
FP-AI-SENSING1 || packagexml
" Release_Motes.html a
\Projects\STM32L476RG-Nucleo\Applications\SENSING1\EWARM
Android™/iOS™
smartphone and 9
ST ST BLE Sensor 6
application

>KEIL ©IAR

Tools by ARM  SYSTEMS

Compile/Flash and
Run the project

A

IMPORTANT:
Read the chapter “The Boot Process”
on User Manual for understanding how

"l to install the Boot Loader on the board

life.augmented
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https://www.st.com/en/embedded-software/stm32-ode-function-pack-sw.html

FP-AI-SENSING1

Installation procedure (1/2)

How to install the pre-compiled binary:
* Inside the package there is one folder called “Binary” that contains:

v @ Applications ) Name Without Boot loader,
y / can be used for FOTA
v @ SENSINGT &) SENSINGT.bin
© Binary @] SENSING1_BLbin \
o EWARM With Boot loader,
cannot be used for FOTA
@ Inc
® MDK-ARM
@ Patch
o Src

@ STM32CubelDE

» pre-compiled FP-AI-SENSINGL1 (*.bin) FW that can be flashed to a supported NUCLEO-L476RG, SensorTile, SensorTile.box board or
B-L475E-IOTO1A using the ST-Link at the right position (0x08004000)

» Important Note: this pre-compiled binary is compatible with the FOTA update procedure

* pre-compiled FP-AI-SENSING1+BootLoader (* BL.bin) FW that could be directly flashed to a supported NUCLEO-L476RG,
SensorTile, SensorTile.Box board or B-L475E-IOTO1A using the ST-Link or by doing “Drag & Drop” (the latter only for STM32 Nucleo
and B-L475E-IOTO1A)

» Important Note: this pre-compiled binary is not compatible with the FOTA update procedure

Lys
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How Install the code after compiling the project: _ .
| ater Lompring te proj SIAR [
« Compile the project with your preferred IDE Y SYSTEMS Tools by ARM

* On Windows: for each IDE and for each platform there is one batch script:

* |AR toolchain Embedded Workbench:
* CleanSENSING1.bat

» System Workbench for STM32:
* CleanSENSINGL1.bat

e uVision toolchain - MDK-ARM Professional:
* CleanSENSING1.bat

* For Linux/iOS: only for Openstm32 IDE and for each platform there is one OpenOCD:
* CleanSENSING1.sh

It's necessary to edit this file for setting the right installation and Library path

* These scripts perform the following steps:

* Full Flash Erase
* Flash the right BootLoader at the right position (0x08000000)
* Flash the SENSINGL1 firmware at the right position (0x08004000)
* This is the firmware that was compiled with the IDE
* This firmware is compatible with the FOTA update procedure
» Save a complete Binary FW that includes both SENSING1 and the BootLoader

» This binary can be directly flashed to a supported STM32 Nucleo, SensorTile and B-L475E-IOTO1A board board
using the ST-Link or by doing “Drag & Drop” (the latter only for STM32 Nucleo and B-L475E-IOTO1A boards)

» Important Note: this additional pre-compiled binary is not compatible with the FOTA update procedure

Lys

life.augmented

FP-AI-SENSING1

Urgamize MNew

32L476RG-Nucleo » Applications » SEMSING1 » EWARM

~
Mame

| .gitignore

o| CleanSENSING1.bat

| Project.ewd

| Project.ewp

| save_trace_buffer.mac
© SENSINGT.eww
startup_stm321476ows
stm321476xG.icf

1

1




0x0800 0000
0x0800 3FFF
0x0800 4000

Pages 0-7: 16K

R FP-AI-SENSING1

Flash Management and Boot Process

Page 8: 2K

Page 9: 2K

s |

52 2

A = R H

¥ cgion FLASH o

2 . . Loader SENSING1 FOTA & MetaDataManager
Organization

Page 255: 2K Retrieve Start Copy FOTA (size) from
0x0807 FFFF — STA RT - 3 Address & Size —) “Region 3” to “Region 2”
0x0808 0000 written in flash @ Address

o 0x0808 0008

. NO l Delete FOTA

“magic number” in
. JUMP TO
Region
g SENSING1

“Region 3”

<

Restart the board

(se1Aq961 Xe)
'w

S 0080F EFFF

| 0x080F FOOO
Pages 510-512: MetaDataManager

— Boot Sequence

Flash Structure

Lys
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*Region 3 start for SensorTile.box is 0x08100000” (vs. 0x08080000 for all other boards)



FP-AI-SENSING for NUCLEO-L476RG or B-L475E-IOTO1A

When pressing the RESET
User button on STM32
board

You can see the
Initialization phase

When the boards are
connected to an Android or
I0S device, you can see

—

what is transmitted via BLE _<r_

Lys
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VN RT Initialized

FP-AI-SENSING1

Y COMI0 - Tera Term VT
File Edit Setup Control Window Help

0K Accelero-Guroscope Sensor

0K Magneto Sensor

0K HumiditysTemperaturel Sensor
0K PreszsuresTemperature2 Sensor
Disabled Accelero Sensor
Dizahled Guroscope Sensor
Disabhled Magneto Sensor
Dizahled Humidity Sensor
Dizabled Temperature Sensord
Disabled Pressure Sensor
Disabled Temperature Sensor2

STMicroelectronics AI-SENSING1
Uersion 3.8.8
8THM3I2L476RG—Nucleo hoard

CHAL 1.168.8_8@>
Compiled Jun 19 2819 18:82:85 (IARD

Meta Data Manager read from Flash
Meta Data Manager verzion=0.13.8
Generic Meta Data found:

MODE_HNAME Size=8 [hytes]

BLE Stack Initialized
BoardMame= NAI_388
BoardMAC = c6:9h:51:35:17:51
Service WZ8T added successfully
Service WZ28T added successfully
Service W2ZST added successfully
BootLoaderCompliance:
Uersion 2.8.
MagicMHum 0K
HaxSize =7cBbfd
OTAStartAdd OK
0TADoneAdd OK
BootLoader Compliant with FOTA
>»>»>»CONNECTED Yh:53:79:95:8f:78
UUID Rescan Forced
Enabled Humidity Sensor <{0One Shot>
Enahled Temperature Sensorl (One Shot?
Enabled Pressure Sensor {One Shot)>
Enabled Temperature Sensor? (One Shot?
L476_AT-SENSINGL_3.8.8

Tera Term: Serial port setup x

Port: COM18 v
Baud rate: 115200 -

Data: g bit v Cancel
Parity: none ~

Stop: 1 bit v Help
Flow control: none v

Transmit delay

msecichar msecfline

Configure the serial line monitor (speed, LF)

25




2.2- ST BLE Sensor Application




FP-AI-SENSING1
ST BLE Sensor Application for Android/iOS (1/6)
Initial Steps

/ 13:14 A
¢«

Device List

13:14

Connect one Device

@ TAI_400 T

D2:80:6F:3F:DE:73

¢ Device List

Clear

13:15 » @

@ TAI—-4OO v Clear device cache

D2:80:6F:3F:C & Environmental
v Keep Connection Open
Create a new Available demos
Application
# Environmental

& PlotData

@ Multi Neural Network

About @ Activity Recognition
& AccEvent
*'l Audio Classification
ST BLE Sensor
Version:4.9.0 E AlData Log

© 2021 STMicroelectronics

€ Cloud Logging

° WD Rssi & Battery
Starting Page

Demos on other boards
° &7 HighSpeed Data Log
Dlscove ry Page Swipe to update
W Mems Sensor Fusion

wa FFTAmplitude

Clear Device Cache

Lys
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Device Connected



FP-AI-SENSING1

ST BLE Sensor Application for Android/iOS (2/6)
Data Monitoring

SNE 315 6B 6rm 92 317 p @@

=  Environmental = PlotData = PlotData = 3 =  Rssi&Battery
. MicLevel - TAI_400
/F B - g-@ D2:80:6F:3FDE:73
/ 22,5[C] 190 .
23,3[C] 1600 "
ol " .)) Rssi: -50 [dBm]
@ Charge: 88,0 %
‘ - Status: Discharging
N p 1028,26 [mBar] o Voltage: 4,127V
p e
33,2 (%] @
Environmental Accelerometer plot Microphones level plot RSSI & Battery

» T BrE@

= AccEvent

1
= Acc Event — Acc Event

Event: Multiple - Event: Pedometer - Event: Wake Up - Event: Orientation g

Orientation Pedometer .

==
FreeFall

Double Tap Tilt

Hardware Features — Android Version
51
\

Multiple events Pedometer Wake Up Orientation
life.augmented



FP-AI-SENSING1

ST BLE Sensor Application for Android/iOS (3/6)
HAR and ASC Features

1319 X Mm@ 240 13:19 2 M@ W40

=  Activity Recognition = =  Audio Classification E

Al Algorithms — Android version

‘,—l O O < O

- . Audio Scene Classification
life.augmented HAR-GMP/HAR_IGN Activity Recognition



FP-AI-SENSING1

ST BLE Sensor Application for Android/iOS (4/6)
Multi neural network Features

1320 M @

=  Multi Neural Network R

Select the algorithm to enable /Conflgurat|0n selection
ASC+GMP v

Human Activity Classification

i

13:20:16: Stationary

Audio Scene Classification

ng

13:20:16: Outdoor

Al Algorithms — Android version

life.augmented



FP-AI-SENSING1

ST BLE Sensor Application for Android/iOS (5/6)
Data logger

1345 » B @

1343 M @ 13:44 2 M @ 1344 % B @

Al Data Log

= AlDatalog = AlDatalog

= AlDatalog

[] Pressure Ir;]sec;t the needed label, and start recording Insert the needed label, and start recording Insert the needed label, and start recording
the data. the data. the data.
[ Humidit Wh&"? the fogglngvis enabled all other When the logging is enabled all other When the logging is enabled all other
umidity functionality are disabled functionality are disabled functionality are disabled
Accelerometer Inserta new label Walking . . Walking '
Walking
Running [ ] Running [ ]

D Gyroscope
CANCEL ADD

Magnetometer

[ Audio

Environmental sensors are sampled with a
frequency of:

1,00Hz ~
Inertial sensors are sampled with a frequency ° Walking | Wallingford | Diallonger
of: ;
azer tyuiop
104Hz ~

gs df gh jk I m

Audio recorded with a level of:

SD Data Log — Android version

10x 4 wx cvbn' @&

CONTINUE 4+ ADD LABEL START LOGGING 2123 @ Francon - + ADD LABEL START LOGGING <+ ADD LABEL START LOGGING

’

Choose Sensors and Sampling Add Labels for Annotation Log & Annotate Sensor Data
Frequency

» Data logging feature is available in order to enable users to create their data sets for
training their NN models
ﬁ * Pre-processing python scripts for model re-training are also provided in the package

life.augmented



J
Settings [

Show Serial Console

3,4 [ /
24,2 [* Firmware upgrade

1612 b8 W40

Board Info

Firmware Upgrade — Android version

/4
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14:03 p B

16:19 b ¢

W40 AL |

= Téléchargements

Téléchargements

Board Info

Images Audio Vidéos

FICHIERS DANS LE DOSSIER "TELECHARGEMENTS™

SENSING1.bin
Ko 6

e

Board Info

Upload completed

Upload finished in 971 conds
The board is resetting, please restart the
app

FP-AI-SENSING1

Y COMID - Tera Term VT

File Edit Setup Control Window Help

0TA AI-SENSINGL SIZE=298973 uwCRCUalue=f46735da
[Btart FLASH Erase

[End FLASH Erase 143 Pages of 2KB
rog [_AI-SENSINGL_3.68.8

I0TA Update saved

ICRC Initialized

I0TA CRC—checked

Full FoTh

0TA will be installed at next hoard reset
AT -SENSING1 will restart

UART Initialized

OK ficcelero-Gyroscope Sensor

IOK Magneto Sensor

IOK Humidity-/Temperaturel Sensor
0K Pressure-Temperature2 Sensor
Disabled Accelero Sensor
Disabled Gyroscope Sensor
Dizabled Magneto Sensor

Disabled Humidity Sensor
Disabled Temperature Sensorl
Disabled Pressure Sensor
Disabled Temperature Senszor?

2TMicroelectronics AI-SENSINGL
Uersion 3.

.8
STHM32L476RG—Nucleo hoard

C(HAL 1.18.68_68>
Compiled Jun 18 2819 15:86:43 (IAR>
Meta Data Manager read from Flash
Meta Data Manager version=0.13_.8
Generic Meta Data foun
NODE_NAME Size=8 [hytes]

BLE Stack Initialized
BoardName= NAI_388
BoardMAC = c6:9h:51:35:
Service Y28T added successfully
Service U2S8T added successfully
Service U2S5T added successfully
BootLoaderCompliance:
Uersion 2.8.8
MagicNum 0K
MaxSize =7cBdnd
OTAStarthdd OK
O0TADoneAdd OK
BootLoader Compliant with FOTA
>>>>>>CONNECTED 65:31:48:97:8a:c3
UUID Rescan Forced
[Enabled Humidity Sensor (One Shot)
[Enabled Temperature Sensorl (One Shot)>
[Enabled Pressure Sensor (One Shot)
[Enabled Temperature Sensor2 (One Shot>

Dizabled Humidity Sensor
Disabled Temperature Sensori
Disabled Pressure Sensor
Disabled Temperature Sensor2




3- Documents & Related Resources




Documents & Related Resources (1/2)

FP-AI-SENSING1
« DB3785: STM32Cube function pack for ultra-low power 0T node with artificial intelligence (Al) application based on audio and motion sensing —

« UM2524: Getting started with the STM32Cube function pack for ultra-low power loT node for Artificial Intelligence (Al) application based on audio and motion sensing

X-NUCLEO-CCAO02M1

« DB2593: Digital MEMS microphones expansion board based on MP34DT01-M for STM32 Nucleo —
« UM1900: Getting started with the digital MEMS microphones expansion board based on MP34DT01-M for STM32 Nucleo —
X-NUCLEO-IDB05A1

« DB2592: Bluetooth Low Energy expansion board based on SPBTLE-RF module for STM32 Nucleo —

«  UM1912: Getting started with X-NUCLEO-IDB05A1 Bluetooth low energy expansion board based on SPBTLE-RF module for STM32 Nucleo —
* AN4642: Overview of the BLE Profiles application for X-CUBE-BLEL, expansion for STM32Cube —

X-NUCLEO-IKS01A2

« DB3009: Motion MEMS and environmental sensor expansion board for STM32 Nucleo —
+  UM2121: Getting started with the X-NUCLEO-IKS01A2 motion MEMS and environmental sensor expansion board for STM32 Nucleo —

‘Yl Consult www.st.com for the complete list 2
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Documents & Related Resources (2/2)

STEVAL-STLKTO1V1

* Gerber files, BOM, Schematic

+ DB2956: SensorTile development kit —

« UM2101: Getting started with the STEVAL-STLKTO1V1 SensorTile integrated development platform —

B-L475E-IOTO1A:

« DB3009: Motion MEMS and environmental sensor expansion board for STM32 Nucleo —
+ UM2121: Getting started with motion MEMS and environmental sensor expansion board for STM32 Nucleo —

STEVAL-MKSBOX1V1

« DB3903: SensorTile.box wireless multi sensor development kit with user friendly app for IoT and wearable sensor applications —
+ UM2580: How to use the wireless multi sensor development kit with customizable app for IoT and wearable sensor applications —

‘Yl Consult www.st.com for the complete list -
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4- STM32 Open Development

Environment: Overview




STM32 Open Development Environment
Fast, affordable Prototyping and Development

* The STM32 Open Development Environment (STM32 ODE) is an open, flexible, easy, and affordable way
to develop innovative devices and applications based on the STM32 32-bit microcontroller family combined
with other state-of-the-art ST components connected via expansion boards. It enables fast prototyping with
leading-edge components that can quickly be transformed into final designs

STM32 Nucleo
expansion boards
(X-NUCLEO)

STM32Cube
development software

@¥®» sTM32 Open

‘ S Development
. Environment

development boards

STM32Cube
expansion software
(X-CUBE)

Function Packs
(FP)

For further information, please visit www.st.com/stm32ode

STM32 Nucleo

Lys
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http://www.st.com/stm32ode
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