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Agenda

N\
‘ Hands-on #0 7 Flash a binary
\

‘ Hands-on #1 7 DatalLogExtended example with Unicleo-GUI
\

‘ Hands-on #2 17 4D position recognition (FSM example)
‘I Hands-on #3 1 Vibration Monitoring (MLC example)
‘/ Hands-on #4 17 6D position recognition (FSM example)

/

’ Restore the original FW
V4

Lys
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Hardware and Software check

What will we use?

Please make sure that you have:

V Installed Unicleo-GUI on your laptop
V Installed STM32CubeProg on your laptop (requires JRE)
V Installed Serial terminal (e.g. Tera Term) on your laptop
V Installed ST BLE Sensor app on your smartphone

V Downloaded FSM & MLC examples from GitHub
V Downloaded FP-SNS-STBOX1 (FW package)

-

N
sTM32” NI
CubeProgrammer
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Pro Mode

Mode | Mode
Discover sensors functionalities Configure and Develop specific functions u:sing
using prelefined functions define new apps development environmen@t
Programming using STM32
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-
sTM32" NP

Cubeprogrammer STM32CubeProg mm=

[ sTM32CubeProgrammer - O X
Flash, RAM, OTP memory
aress 008000000 - Size 0x400 Data width 32-bit -
Address 0 4 8 C ASCI

0x08000000 20000428 0800190D 080018E9 080018EB Cow o Bl B

0x08000010 080018ED 080018EF 080018F1 00000000 LIPS DAY PR

0x08000020 00000000 00000000 00000000 080018F3 ............ G... - ﬂ

0x08000030 080018F5 00000000 080018F7 080018F9 s PO, T P De b u g I nte rface (\] T G ] SW D)
0x08000040 08001929 0800192D 08001931 08001935 ) -...1...5.. -

0x08000050 08001939 0800193D 08001941 08001945 9...=...A...E.. Bootloader |nte rface (UART U SB)
0x08000060 08001949 0800194D 08001951 08001955 I M...Q...U.. J
0x08000070 08001959 0800195D 08001961 08001965 Yo..]...a.. e, O T h A OTA f ST M 3 2WB
0x08000080 08001969 0800196D 08001971 08001975 i...m...q...U. Ve r e I r O r

0x08000090 08001979 0800197D 08001981 08001985 R

0x080000A0 08001989 0800198D 08001991 08001995 ...

0x080000B0 08001999 08001990 080019a1 080019A5  ........ Aooaiio oo

0x080000C0 080019A9 080019aD 08001961 08001985 L= |
Log Verbosity level @1 2 . -

LI R A Spe— - Command Line interface

15:44:01 : 51ze : 36 Bytes

15:44:01 : Ezgk H Dxﬂ% 17701008 f . = ]
15:44:01 : Address : Ox t t th h t

15:44:01 : 5 : 28 B

i oo or automation through scripting
15:44:01 : Size : 1024 Bytes

15:44:01 : Address : OxE000000

15:44:01 : Read progress:

15:44:01 : Time elapsed during the read operation is: 00:00:00.005 .

Cortex-M4 e g,
- m a C .‘.‘
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FP-SNS-STBOX1 mma

AThis is a simple zip of several application examples
A Directory structure is deeply nested and folders have long names

Altis recommended to unzip in C:\Temp\ or similar short paths
not to exceed the maximum path length

. 5TM32CubeFunctionPack S5TBOX1 W1.0.0

= . _htmresc

E

. Documentation

= W Drivers
FP-5N5-5T . Middlewares
BOX1_V1.0. .
0.zip i Projects
m . Ltilities
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FP-SNS-STBOX1

DataLogExtended

| §TM32CubeFunctionPack_STBOX1_V1.0.0
B himsesc

. Documentation

N
J..-
STEVAL-MKSBOX1V1

Hardware evaluation board o .j_' PlﬂJECE

\es\\(\\oa 1. Utilities

Applications

Lys
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A Drivers

A BSP Board Support
Package

A Components (MEMS)
A Board (SensorTile.Box)
A CMSIS Cortex MCU
Software Interface Std

A DSP Digital Sig Proc.
A NN Neural Net
A RTOS

A HAL Hardware
Abstraction Layer

Lys
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, Drivers
| B5P
. Components
. Commaon
| hts221
| lis2dwl2
, lis2mdl
. lis3dhh
| lps22hh
| lsmbdsox
| stts751
. SensorTile.box
. CMSIS
| Core
, Core &
. Device
| docs
| DSP
. Include
. Lib
. MM
. RTOS
| RTOS2
J STM32L4cc HAL Driver
 Inc
 Brc

FP-SNS-STBOX1

AMiddleware
A BLE Bluetooth Low Energy stack
A USBD Device library
A FatFS Filing System
A FreeRTOS Real-Time Operating System

. Middlewares
| 5T
. BlueMRG2
. S5TM32_USB_Device_Library
. Third_Party
| FatFs
J FreeRTOS
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FP-SNS-STBOX1 s

A Applications

A DatalLog save to SD card at max speed w/RTOS | Frojects _
A BLESensors stream to ST BLE Sensor app ' STE‘T_MH?H'SEMDrT”E'hm:
A BLELowPower stream to ST BLE Sensor app w/RTOS ' F;FJL;F?:TE:E
A BLEMLC Machine Learning Core demo o
A BLEFOTA Firmware Over-The-Air-Update BLEMLC
. BLESensors
AExampIeS . Datalog
A Bootloader at 0x0800 000 with BLEFOTA at 0x0800 4000 | Examples
A DatalLogExtended stream to Unicleo GUI via USB Virtual COM . Bootloader
port . DataLogExtended
. Utilities
AUtllltleS . BootLoader
| STM32L4R97T

A Bootloader precompiled binary

Lys
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FP-SNS-STBOX1

3 0e 27% i 01:41

A B LEsensorS Environme... STARTLOGGING :
A The BLESensors sample shows how to easily send

o
inertial and environmental sensor output data of the g
SensorTile.box to STBLESensor application via \ ¥
Bluetooth.

3 0e 90% Ml 06:35

Activity Re... STARTLOGGING

24.6 [C] Not available o

ABLEMLC
J

A The BLEMLC application shows how to program the | s—=
machine learning core of the LSM6DSOX. In o103 e 420 1

particular, this sample programs the accelerometer
to run an activity recognition algorithm or a vibration BRI

monitoring algorithm and to send the results to
application.

Lo o
Lys
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DatalLogExtended

Lys

augmented

A The DataLogExtended sample shows how to dialog with the Unicleo-GUI running on a
PC connected via USB to the SensorTile.box, visualizing all the sensor data streamed
from the board. It is also possible to program and test MLC and FSM algorithms.

@ Stop

7 Settings

A Exit

Accelerometer:

| Enable All Sensors

E Unicleo-GUI
Device [COM? D Connect " Disconnect |
Info FW Management User Messages MKSB0X 1V1 Options
] Accelerometer - LSM6DSOX
Datalog
™S Enable: 4 Address: -
M’gz Full Scale: |2 M Value: v
= ODR:[12.5 =] |Map)| Get )| Set)
Environ-
e Gyroscope - LSM6DSOX
St Enable: 4 Address: N
w Full Scale:|245 > Value: v
riines ODR:[12.5 || (Map) Get)(Set)
Fav
Magnetometer - LIS2MDL
e Enable: Address: -
0 Full Scale: |50 b Value: -
FFT
ODR: |10 ~1 | Map) Get )| Set)
STMkroslectronics Unideo Verson: 1.10.0.8936

| Disable All Sensors |

Frmware Version = 6.2.0

ODR:|1 =l

Pressure - LP
Enable: &4
obr:[1 =]

Humidity -
Enable: &4
Humidity: "™~

Enable: M

msa/s = 1.0 Pre: 045 hPa e
B B I e
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FP-SNS-STBOX1

ABLELowPower

A The BLELowPower application shows how to use FreeRTOS = AccEvent  STARTLOGGNG |
and low-power techniques to send inertial and environmental
sensor output, the dB measured by the analog microphone
and events of the LSM6DSOX accelerometer (like FreeFall,
Single/Double Tap, WakeUp, Tilt and 6D orientation) to
STBLESensor application via Bluetooth.

ADatalog S )

A The Datalog application shows how to use FreeRTOS to
save inertial and environmental sensors and the analog
microphone output data of the SensorTlle.box to the SD card
without loosing samples (at max speed)

I8 % i0r = 90% M 06:38

Detected event: Orientation v

oo 0
Lys
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Real-Time Operating System (RTOS)
ABLELowPower and DataLog: RTOS

A Enables low-power operation: microcontroller can sleep when there is no task scheduled
for execution (typical task samples sensors and streams over BLE)

A Enables max speed: microcontroller can buffer data read from sensors while write
operation on SD card is in progress

Lys
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FP-SNS-STBOX1

ABootloader

A The BootLoader controls the Boot Sequence and allows replacing BLEFOTA firmware
with the new BLEFOTA firmware updated Over-The-Air (FOTA) through an Android/iOS
device via Bluetooth using the STBLESensor application

ABLEFOTA

A The BLEFOTA receives the new firmware from the STBLESensor application and saves
it before passing control to BootLoader samples

A It is possible to control the initialization and connection phases and, on boot, it is possible
to define the name the board will use for Bluetooth advertising.

Lys
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Firmware Over-The-Air (FOTA)

- 0x0800 0000
BLEFOTA application and the Bootloader

A 0x0800 0000 Bootloader

A If the new app is ok, copy it over current app 0x0800 4000
A Run current app at 0x0800 0000 Old app 1008K

A0x0800 4000 current application (old)

A Receives the FOTA app over BLE and
writes at 0x0810 0000

0x0810 0000
New app 1024K

A0x0810 0000 FOTA application (new)

Lys
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Introduction to Unicleo-GUI

Femtae

A Di Iays data from connected sensors
(tllnepo,sca er plot, pO) .
- s | 0
coms
Saves data to tab separated (| SV) or =
557 Pedometer
-
comma separated (CSV) files B g
102
g Steps: 36
Cadence: 117
Cadence
- 105
AP m :
rogra uclieo WIitn seieclte ‘“*
114
18
118
116
. . o ]
MotionXX Ii rary
106
111
115
17 -
2 e ha cionos nctansty
- - The i G b wied i i e b el s Sk PO Gt sion.
Reads from and writes registers e
L] ) ot
. Do [ e ose | ssem | Xew g =
of sensors on X-Nucleo expansion e - =
=] —— Accelerometer - LSM6DSOX —— Rl et
Datalog oo P L0nE COUaER 1 o) s)
® Enable: Address: )
A Connects over USB or BLE B mee e -
ODR:[12.5 || m Get ) Set i
2 ﬂ)_e)_e) Select Device: |BCN-002 (C0:23:32:A3:72:40) JCwnned "D\Swmve:\‘ v Start Stop ‘ 2 Settings ‘ K Bt
Environ-
el Gyroscope - LSM6DSOX Info  FWManagement  User Messoges
A Sup orts man latforms [ B ‘
y = : Firmnare Descripton: =
p y p = Full Scale:| 245 Value: - Accelerometer Caibration a e q %
Interrupts ODR:[12.5 > v S LT LTS L L LT LT
, Sop) (cet) S0 T hcetonete  AdneTnel  Aduwo  AdioRwe  Canostio  Dutaogeen  Dataiogeren
. o Sy vrson: Clbtio | KSCAZIn  onfion.S  onfioms  nKSIAD  dedliSOIA2  dedMTLIKS
FSM nl tl in in .bin
Nucleo-L476/F401/L152/L073 with [ = ‘" :
m-: Enable: Address: ) Expansion Board:
Kso182
Full Scale:[50 =] | Value: - Moo bomrd @ “\) m n
- uC eo- Or ODR:[10 =1 | (map ) Get) set STMIA7ERGE IKs01AZ IKS01AZ IK501A2 Ks01A2 50142 IK5014 150142 IKs01A2
ECompass IKS  fallDetectio  FFT.Demobin  Fitnessictiv  GesturcRecog  GyroscopeCal  InfensifyDet  Magnetometer
( Main functon s o show hor to use: O1A2bin  n_IKSO1A2b ities IS0 nition IKSO  ibration Ik ection S0 Calibration
| Enable All Sensors Disable Al Sensor; X_NUCLEG_IKSO1A1(2) expansion board for| in in 1A2.bi 1AZ.bin 1A2.bin _IKSO1AZ.bi
8 B | u e N R G Ti |e - demonstration of accelerometer calibration. n
| STHicroelectronics Unideo Version: 1.8.0.7230 Firmware Version = m m ﬁ n @
Pedometer Ik PoseEstimati  StandingSitt  Titsensing._
. P SO1AZbin  sIKSOTAZ.  on KSOIAZ  ingDeskKS  IKSOIAZbin
bin bin 1A25in
. Nuceo Drive NotFound .|
life.augmented
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Introduction to Unicleo-GUI
HW Requirements

OPTIONAL

STEVAL-STLKTO1V1l STEVAL-MKSBOX1V1

+ +

DIL24 Adapter
ASM330LHH |

AIS2DW12*
STM32 Nucleo Board :E;\DAIE)PCC
X-CUBE-MEMS1 STEVAL-BCNKTO1V1 STEVAL-WESU1
ISM303DAC
NUCLEO-F401RE eMAT0DLC
NUCLEO-L476RG leonr1o
NUCLEO-L152RE i
NUCLEO-LO73RZ
Expansion Board LBZMDL*
X-NUCLEO-IKS01A2 LISSMDL
X-NUCLEO-IKS01A3 LPS22HH
LPS33HW
LSM6DSO STEVAL-BCNO002V1B
r LSM6DSOX
Y/ NUCLEO CSweosR- BLE DEVICES
*
life.augmented STTS22H
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