.
L ..

BlueCoin, the Electronic Ear
Hands-on LABs using BlueMS mobile app

STMicroelectronics

[ ' l life.augmented



LAB Preparation

#0000 Verizon 7 8:54 PM 7 3 100% -
Q. st bluems (%]
ON YOUR PHONE/TABLET =3 9
A Install ST BlueMS app on your smartphone
A On Google Play or iOS App Store look for / : - 
N S BlueMSo ¥ D
Download on the
‘ App Store \Jé ‘
GET IT ON -= . =
?’ Google Play &y

ST BlueMS
STMICROELECTRONICS INC
Version 3.8.0 (or newer)

Lys
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www.st.com/bluecoin

BlueCoin ISy

*4 Augmented acoustics and motion sensing il
STO l'TeI' kIT development and prototyping platform G

BATTERY

A

PROGRAMMING CABLE

life.augmented

Agenda

A BlueCoin Overview

A How to program the BlueCoin

A Firmware and Software Overview

A BlueCoin Hands-on Using the ST BlueMS App
LAB1: Install the ST BlueMS app

DEMO: Firmware Over The Air Update

LAB2: Real-Time Data Plot and Log

LAB3: IBM Watson loT

LAB4: Event Detection

LAB5: Voice over Bluetooth Low Energy

LABG6: IBM Watson Speech To Text

To Io To Do Po Io Do


http://www.st.com/bluecoin

BlueCoin Overview
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STEVAL-BCNKTO1V1

STEVAL-BCNCRO1V1
Cradle

-_——
- =~

-, : ~

130mAh LiPo Battery 7 r AN
(UN38.3 Certified) ® - oAT-

«1 R8 { @ BAT.

: Y7 mcit PP T e

R11eCoin 2 uit 106 e. =
BlueCoin ",l ; i CKe o ¥ —

*4 Augmented acoustics and motion sensing
STO fTer kIT development and prototyping platform

ST-Link SWD .

Programming Cable B S

BATTERY

STEVAL-BCNSTO1V1 gy |
CoinStation y STEVAL-BCNCS01V1

PROGRAMMING CABLE ‘ CO re SyS t em

PURPOSES ONLY

life.augmented



BlueCoin - The Robotic Ear mm

LSM303AGR LPS22HB
3DAcc+3DMag Barometer 4x MP34DT04-C1
Han=!  KHRawode) 1 o5 21224 @ 1Hz Digital MEMS Microphones

AccelMag independent
power down mode

64dB SNR, 120dBSPL

STM32F446

ARRNA

LSM6DSM . gEr Ei CortexM4
¢ iLb ] e
FERER
3DACC+3DGyro . o VI ‘ u to 180MHz 0
¥ CC 10: SINBDINOL . U1
0.65MA@ 1.6kHz / = - i
9>A @ 12.5Hz | a2 5 =
eyt 1C: 8976C-BOINL T 3
STBCO3J BALF-NRG-01D3
Lilon linear BalunFilter
battery charger BlueNRG-MS
with LDO

Bluetooth lowenergy
KYI

Concurrent master/slave BT4.1
life.augmented



BlueCoin Platform T Hardware overview

.
4555V [ LS E Vsys

Batt charger Integrated
With 3V LDO VDD 3V antenna
4x MP34DT04-C1
MEMS microphones BALF-NRG-01D3

Integrated balun

VBat

2.048 MHz

STM32F446 BlueNRG-MS

LSM303AGR acc+mag Cortex-M4F SPI 4-wire Bluetooth 4.1
400 KHz 180MHz
512KB Flash/128KB RAM

r NRST SPI UART |2C¢ SDIO
Y/ SWD 25 USB ppm

life.augmented

LPS22HB barometer




BlueCoin CoinStation ==

Battery BlueCoin T
Connectors

Connector

ESD protection

for USB
Expansion f » § fllosa _
Co?mector 1 acSNTsETV_o"fv_lJ o 2% VL53L0X
Time-of-Flight

ranging sensors

LDK120M
2.8V LDO

Stereo Audio DAC
and 3.5mm Jack

’I SWD

Connector

life.augmented



BlueCoin Cradle mm

TOP VIEW BOTTOM VIEW
Micro
TS SD Card
BlueCoin T
f8E%ECN
C t | s o
onnectors i o Battery

-..se-u

at RU) (| | ®BAT.
“‘ C‘ \ ‘t L & & .
SWD
utt 100 0. =
i1 CK® ©- I—

STEVAL | [ e
BCNCROIV] DAL I

Connector

FOR EVALUATION
PURPOSES ONLY

COMPUIANT
2002/9357EC

m Micro USB

life.augmented




How to assemble the portable demo

Plug the battery
on the Cradle

V F 220

Fold the Battery below the
cradle, insert in the plastic case
and secure with the bolts

Plug the BlueCoin
and secure with
the bolts

Warning: Connectors
are SMD mounted and

VERY delicate
Kys
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How to program the BlueCoin

life.augmented



Jump Start Your Project

Plug the BlueCoin to
its Cradle

Connect with your
development environment

Compile & Run
the your application
Field test
your application

STLINK-V2 in
Every Nucleo

/ Note: The preloaded firmware on
N/ BlueCoin Kit is the FP-AUD-SMARTMIC1



How to Flash the BlueCoin

Remove two jumpers on CN2 of the Nucleo board
Plug the 5-pin cable to the SWD connectors (pinl is square, highlight in red below) > .\ﬁ\

Plug the USB cable of the cradle (if there is a switch: turn it ON) to power the target STM32F446
Plug the USB cable of the Nucleo board to power the ST-Link/V2
Drag and drop the *_BL.bin on the virtual device (or flash the .bin/.hex using STM32CubeProgrammer)

arODdDE

Coinstation

"’ Nucleo

life.augmented



How to Flash the BlueCoin

Remove two jumpers on CN2 of the Nucleo board

Plug the 5-pin cable to the SWD connectors (pinl is square, highlight in red below)

Plug the USB cable of the cradle (if there is a switch: turn it ON) to power the target STM32L4

Plug the USB cable of the Nucleo board to power the ST-Link/V2

Drag and drop the *_BL.bin on the virtual device (or flash the .bin/.hex using STM32CubeProgrammer)

abkhwnE

Drag and drop on virtual device (Windows Only) STM32CubeProgrammer (Win, MacOS, Linux)

[ XoX ] B sTM32CubeProgrammer
o= 2 te For;
. A CubeProgrammer ife.augmented
uu L‘;ﬂ r Computer » - |4,| | Search Computer yel | — -
== Erasing & Programming @ Connected
- ~
Organize « System properties Uninstall or change a program » =+ [ ® p
n B A - File programming Internal flash erasing | External flash erasing
o0 Favorites [ blame Type Total Size Free Space i 3 ] File path | serslucia/Desktop/BlueCoin FW/ALLM | + m
. &
=| 4 Hard Disk Drives (1) Start Address 6,08000000
M Desktop . . . = [:J 1] ) ‘ Select Index Address  Size (Bytes)
o i O5Disk (C:) Local Disk 238 GB 831 GB Programming options: 0 0%08000000 16K
i Libraries A B Verify programming
B AndreaVt | 4 Devices with Removable Storage (1) 1 ERERSELY
ndrea Skip flash erase before programming 2 0x08008000 16K
8 Computer o MUCLEO (D2) Removable Disk 1.00 MB 100 MB Run after pragramming 3 0x0800C000 16K
& - 4 008010000 64K
= OSDisk! . 4 Network Location -
Available external loaders: 5 0x08020000 128K
== Select Name Soard Start Ad 6 | OO0 | 126K
—, 512W3A_STM3210E-EVAL STM3210E-EVAL  Ox70( " U (FEIETEED L3
@u'| \ + TechTour » SensorTile bin - | Search SensorTile bin Pl 1542532800G_STM327601-EVAL  STM327601-EVAL  OxCO(
1S61WV102416BLL_STM324x91-EVAL  STM324xSI-EVAL  Ox64(
Organize v Include in library Share with = Mew folder ==+ [l @ I1S61WV102416BLL_STM324xG-EVAL ~ STM324xG-EVAL  Ox64(
IS61WV102416BLL STM327691-EVAL  STM327691-EVAL  Ox68(
. Name Date modified Type Size =z
< Fovries
=| || ALLMEMS1_BC.bin 11/30/201711:27 ... BIN File 217 KB
|| ALLMEMS1_BC.hex 12/1/2017 3:25AM  HEX File 523 KB Log Verbosity level (@)1 2 3
B Desktop |_| ALLMEMS1_BC_BL bin 12/1/20173:19AM  BIN File 223KB 10319518 ¢ UPLOADING OPTION BYTES DATA ... A
4 Libraries __| ALLMEMSI_BC_BL.hex 12/1/2017 3:25AM  HEX File 562 KB 10:19:18 :  Address : 0x40023c14 .
10:19:18 :  Size : 4 Bytes B
A Andrea VT — v
8 Computel ~ ®

‘1[ Use ALLMEMS1 BC BL.bin
ovemenes (from FP-SNS-ALLMEMS1)



Firmware and Software Overview
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www.st.com/bluecoin

Datasheet

User

v

v

Manual

Presentations

Technical Documentation

Product Specifications
Description Version Size
ED DB3258: BlueCoin Starter kit 3.0 474 KB

Description Version Size
Ej UM2240: Getting started with the STEVAL-BCNKTO1V1 BlueCoin kit: augmented 10 3 MB
|_l acoustics and motion sensing development platform ’

Presentations & Training Material

Presentations

Description Version Size

(Qu |C k start g u |d e) E— @ STEVAL-BCNKTO1V1 Quick start guide 10 1MB

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

www.st.com/bluecoin

Hardware Resources

Board Manufacturing Specifications

Description Version Size

3D CAD and
Gerbers

> ED STEVAL-BCNKTO1V1 3D cad files 1.0 3MB

Bill of Matenials

Description Version Size

B O M > STEVAL-BCHNKTO1W1 BOM 1.0 207 KB
L¢

Schematic Pack

Description Version Size
SC h em at | CS > @ STEVAL-BCNKTO1V1 schematics 10 553 KB
Legal

License Agreement

Description “ersion Size

License agreements
and certifications

_ ﬁ Evaluation products license agreement 14 125 KB

Lys

life.augmented


http://www.st.com/bluecoin

www.st.com/bluecoin

Tools and Software

EVALUATION TOOL SOFTWARE
Part Number 4 Manufacturer Description
STSW-BCNKTO1 aT Embedded software samples for BlueCoin: data streaming via USB and BLE, logging

on SD card, gesture recognition, audio acquisition and playback

MCUS EMBEDDED SOFTWARE

Firmware

k Part Number 4  Manufacturer Description

p aC ag eS FP-AUD-BVLINK1 ST STM32 ODE function pack for half-duplex voice streaming over Bluetooth low energy
FP-AUD-SMARTMIC ST E:)T:SZS:C:;)I: :;n::i;g zjtt::uftor MEMS microphone acquisition, advanced audio
FP-SNSALLMEMSA sT STM32 ODE function pack for loT node with BLE connectivity, digital microphone,

environmental and motion sensors

WIRELESS CONNECTIVITY SOFTWARE

Part Number 4 Manufacturer Description

BlueMS ST BlueMS Application for Android and 105

An d ro I d/I O S ap p an d /: BlueST-SDK ST Bluetooth Low Energy and Sensors Technology Software Development Kit (SDK)
corresponding SDK

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

Hardware, Software, Documentation

A BlueCoin kit

FIRMWARE

A STSW-BCNKTO1 FW for beginners (bin + src code)
A FP-SNS-ALLMEMS1 recommended FW (bin + src code)

A 10T node with BLE connectivity, digital microphone,
environmental and motion sensors

A FP-AUD_BCLINK1 (bin + src code)
A Half Duplex Voice Streaming over BLE

A FP-AUD_SMARTMIC1 (bin + src code)

A MEMS Microphone acquisition, advanced audio processing
and audio output

APPS

A ST BlueMS iOS/Android app (bin)
A BlueST-SDK iOS/Android app dev kit (src code)

Out-of-Box

DOCUMENTATION

A UM2240 getting started with BlueCoin kit

A UM2249 getting started with STSW-BCNKTO01
A UM2059 getting started with FP-SNS-ALLMEMS1

A UM2196: Getting started with the FP-AUD-BVLINK1 STM32
ODE function pack based on half-duplex voice streaming over
BLE

A UM2219: Getting started with STM32 ODE function pack for
MEMS microphones acquisition, advanced audio processing
and audio output

A UM1997 getting started with ST BlueMS app

) GitHub

Lys
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4 | 5TM32CubeFunctionPack_ALLMEMSL_V3.3.0

a | Drivers

FP-SNS-ALLMEMS1

s STME2Fbo HAL_Driver

BB (Dot Folder Structure
O

CMSIS = Cortex Microcontroller

Software Interface Standard
A DSP library collection (fixed / float)

4 | Applications
4 ALLMEMS1

. Binary
= MDE-ARM

, EWARM
B swismez HAL = Hardware Abstraction Layer
> L Ine A STM32 specific hardware drivers
= | | [Files]
a | Middlewares
K BSP = Board Support Package

= STM32_MoetionFx_Librarny
, S5TM32_AcousticBF_Library
» 0 S5TM32_AcousticSL_Librarny
> STM32_BlueMRG
> 5TM32_BlueVoiceADPCM_Library
= 5TM32_MotionCP_Library
> STM32_Audio
= 5TM32_MotionGR_Library
» ) 5TM32_MaotionAR_Library
= S5TM32_USE_Device_Library
. 5TM32_MetaDataManager
, Third_Party

A Components (typ. MEMS sensors)
A Boards (BlueCoin, SensorTile, Nucleo, Nucleo-expansion)

Main.c is in Applications\...\Src\

AT MDK-ARM  Keil project files
SIAR  EWARM IAR project files

K’[ ) s @806 SWA4STM32 SystemWorkbench

life.augmented _
o = Utilities


http://www.ac6.fr/
http://www.ac6.fr/

Software Library Licensing

AThe software libraries are distributed as binaries, with example
source code on how to use them.

AA free license agreement is granted.

AThe Libraries can run on any STM32 microcontroller, with a
generic STM32 MCU locking.



SW Libraries in Function Packages
STM320DE software package

Open Development Environment i src code Software Libraries

A FP-SNS-ALLMEMS1 BLE + MEMS + digital microphone MotionFX, MotionAR, MotionCP, MotionGR,
AcousticSL, AcousticBF, BlueVoice

A FP-AUD-BVLINK1 BLE + digital microphone BlueVoice

A FP-AUD-SMARTMIC1 Digital microphone AcousticSL, AcousticBF, AcousticEC

Lys
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BlueVoice (Voice over BLE)

Audio libraries are distributed as binaries, with example source code on how to use them.
A free license is granted. They can run on every STM32 microcontroller.

This library is included in the FP-AUD-BVLINK1 and in the FP-SNS-ALLMEMS1 software package.

A BlueVoice (in FP-AUD-BVLINK1) voice streaming over BLE (needs 1 digital microphone, 8kHz PCM, ADPCM compression)

A AcousticBF (in X-CUBE-MEMSMIC1) beam-forming (needs 2 digital mic, cardiod or narrow cardiod, denoise optional filter)
A AcousticSL (in X-CUBE-MEMSMIC1) sound source localization (needs 2/4 mic for 180/360 deg range, three DOA algo)
A AcousticEC (in FP-AUD-SMARTMIC1) echo cancellation (adaptive filter to subtract noise-ref signal, SPEEX MDF algo)

Audio processing OB S

A | Characteristic Declaration
1)+ Handle: 0x0011

GAP configuration '1 . UUID: 0x2803

Central . H
i BlueVoice Service . . i . . . . .
e uevoice fo  AudioDaia UUID Connection  Connection Connection  Connection Connection
[T o - NOTIFICATION Event Event Event Event Event
1 Service Declaration ! i/ g

—>

Handle: 0x0010 1 | /

1.
GATT configuration |+ UUID: 0x2800 !
|+ Perm: READ

______________________

i '
0 ]
I+ Value: BVS UUID | / JrEssessssssssssssssss
Client (((EB f S
T ' ,/' Side Information Characteristic
\ ¥ S
[ —— I /
(I} 1 J
(I} [
1 5
| 2 1A

------------------------

']+ Handle: 0x0014 i ! t
i1 UUID:0x2803 0

11« Perm: " i i

bl Vel | Connection interval Il Audio Data Packet
. SideDataUUID !
+ Handle 0x0015 1
- NOTIFICATION i

Audio
exported
asa
Service

———————————————————————

Characteristic

________________________

1 | I
. I
, : | I
1 Charac ic! ! arac !
! 1! al i
"1 Descriptor 1} |
! T——
V
i
1 ee VS T I I T
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AcousticBF and AcousticSL

Audio libraries are distributed as binaries, with example source code on how to use them.
A free license is granted. They can run on every STM32 microcontroller.

These libraries are included in the FP-SNS-ALLMEMSL1 software package.

A BlueVoice (in FP-AUD-BVLINK1) voice streaming over BLE (needs 1 digital microphone, 8kHz PCM, ADPCM compression)
A AcousticBF (in X-CUBE-MEMSMIC1) beam-forming (needs 2 digital mic, cardiod or narrow cardiod, denoise optional filter)

A AcousticSL (in X-CUBE-MEMSMIC1) sound source localization (needs 2/4 mic for 180/360 deg range, three DOA algo)
A AcousticEC (in FP-AUD-SMARTMIC1) echo cancellation (adaptive filter to subtract noise-ref signal, SPEEX MDF algo)

BEAMFORMING SOURCE LOCALIZATION

Beam pattern
Blue: omnidirectional microphone

", Red: «Basic cardioid» mode 2 mic 180deg, 4 mic 360 deg
life.augmented Green: ((StI’Ong» mode ’




BlueCoin Hands-on

Using the ST BlueMS App



LAB1: BlueMS App

ST BlueMS

# Download on the
¢ App Store

STMICROELECTRONICS INC

GETIT ON
P> Google Play &
ST BlueMS 6

Launch the ST BlueMS app

(V3.8.0 or newer) ‘
previously installed &J

Lys
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L AB1: BlueMS App

Touch Select your You are
AStart di scolheamepsg o BlueCoin connected
MCoINXXXo T—
SR (look at the label on the box) D"'“L's' = e
6 Not available
Press PWR for 1s S—
And wait for the 8
LED to start blinking <’
@ =
] 20178TM\croe\IJ:§:;j\iz ° 1021.46 [mBar] Not available
¢ o o W < o o |
"’ NOTE: 2" line is the MAC

life.augmented address of the specific sample



LAB1: BlueMS App

View the BlueCoin
Environmental sensor LAB: temperature
real-time data

Try to blow some hot air on the BlueCoin to see
temperature changes

1021.46 [mBar] Not available

 —— ———— A Temperature measured using:
Swipe left A Internal Temperature sensor of pressure sensor (+1.5C deg
‘ ’ ’ for more accuracy)

life.augmented



LAB1: BlueMS App

View the BlueCoin

Environmental sensor LAB: pressure sensor
real-time data

Try to move the BlueCoin up/down by
20-30cm (7-12in),

wait a few seconds and observe the
change in the barometer reading (mbar).

1021.46

Swipe left
‘ ’ l for more

life.augmented



DEMO: Firmware Update Over-the-air

Select Enable and Select
iDownl oad & Fl ashbo the repository

3 v man =
Environmental Settings <  Firmware upgrade Open from
QOpen Debug Console
FP-SNS-ALLMEMS1 Recent
Show Serial Console Version: 3.2.0 Sox
Box Document Root
Mcu Type: Fa4
License Manager SR [FAe
Drive
§ & ).
Firmware upgrade
— - OneDrive
- @..
] Images
B videos
Audio
Not available ¥ Downloads
#  Photos
& orve
5 ESFile Explorer
©  Dropbox
@i OneDrive

a

Box

1021.23 [mBar] Not available

Lys

life.augmented



DEMO: Firmware Update Over-the-air

BlueCoin will confirm the integrity of the selected firmware binary before overwriting the current Flash memory image.
A Bootloader at 0x 0800 0000
A Current application at 0x 0800 4000
A New application at 0x 0804 0000

Select the firmware
binary image Uploading and Flashing Confirmation!

S 3 3 v ma3s

< Firmware upgrade

X Choose filein

o ALLMEMS1_BC_3.2.bin
216.5 KB, modified 3 months ago

FP-SNS-ALLMEMST1

Version: 3.2.0

o ALLMEMS1_BC_3.3.bin Mcu Type: F446

217.0 KB, modified 2 months ago

& ALLMEMST_BC_BL_33bin
233.0 KB, modified 3 days ago

ALLMEMS1_ST_3.2 bin
198.8 KB, modified 3 months ago

ALLMEMS1_ST_3.3.bin
171.6 KB, modified 2 manths ago

BlueMS2_ST_BL.bin
169.9 KB, modified 1 year ago

Uploading

Flash Completed in: 203.17s

= BlueMs2 STbin 52% 123680/238416 Bytes The board is resetting

133.3 KB, modified 2 months ago

Ly, aere—
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DEMO: Firmware Update Over-the-air

MEMORY ORGANIZATION
_ _ _ Region 1 Region 2 Region 3
A By default, all BlueCoin FW applications ——, ! " A \

use a bootloader that resides in the first Boot |
part of the flash memory of the STM32. Loader |,

FP-SNS-ALLMEMS1

A FOF thIS_ reason the memory IS Organlzed 0x08000000' 0x08004000 0x08040000
into 3 different regions

YES Erase
» NRnRegi o

Copy FOTA
from ARe

A The bootloader manages the installation SUAD) =
of On-The-Air upgrades, if any.

to AReg]

NO ‘ Delete FOTA

infiRegi o
Jump to
application

Restart the
board

A Otherwise it jumps to the application

Lys
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DEMO: Firmware Update Over-the-air

4 | 5TM32CubeFunctionPack ALLMEMS1_V3.3.0

> 1) Drivers
> |, Documentation
« Wi FP-SNS-ALLMEMS1 software package:
4 | Applications 1 1 1 1
e Binary folder contains two binaries
4 Binary
> 1) STM32F446RE-MNucleo
> 1) STM32FH01RE-Mucleo
» |, STM32L476RG-Nucleo —
2 | STMB2FAJ6RE-BlueCoin Bootloader + App, flash at 0x0800 0000 0x0800 0000
L] ALLMEMSL BC.BL hex A ALLMEMS1 BC BL.bin Bootloader — (16kB)
|| ALLMEMS]_BC.hex — D~ Pk — 0x0800 3FFF
|| ALLMEMS1_BC_BL.bin
|| ALLMEMS1_BC.bin A AHLNIENSE PG BLITE 0x0800 4000
» _?I'MBEL#?&RG-SensorTiIE
> |, MDK-ARM
> ) EWARM
b see Application, flash at 0x0800 4000 ClmEnt ey (2A0KE)
> 1L SW4STM32 :
s @ Inc A|ALLMEMS1_BC.bin
= || [Files]
) Middiewares A ALLMEMS1_BC.hex 0x0803 FFFF
= || [Files] —
» . _htmresc |
> L) Utilities

IS 7, Use this for FOTA!

life.augmented



LAB2: Real-time Data Plot

Swipe left to view the Select the sensor Select the View the real-
real-time data plot device to plot Plot lenght time data plot

¥]

=  Mems Sensor Fusion START LOGGING

Select the time scale

m Swipe left

for more

life.augmented




LAB2: Real-time Data Log

Start Send log data
Streaming Start logging Stop logging using email

3 ¥ msn 3 v m511 Pvm

R

& Compose

Plot Data PLOT LENGTH  START LOGGING £ Plot Data PLOTLENGTH  STARTLOGGING = PlotData PLOTLENGTH  STOP LOGGING

Accelerometer Accelerometer Accelerometer .
From com

Accelerometer: Accelerometer.
Timestamp: 31180 Timestamp: 31693 o |
Data: ( X: 269 Y: 926 Z: -79) Data: ( X: 235Y: 930 Z:-125)

[ST BlueMS] BlueSTSDK Log Data

This is an auto generated message from the ST BlueMS
3.8.0 (18) application running on:

Device manufacturer: ASUS

Device model: Nexus 7

Android version: 6.0.1 (23).

Send Mail

In attach the log data files available from
Send a mail with the logs files? /storage/emulated/0/STMicroelectronics/logs.

CANCEL oK

n 20180221.162005_Accelerometercsv o
7KB

‘ 20180221_162005_Magnetometer.csv X
7K8

n 20180221_162005_Gyroscope.csv X
K8

life.augmented



LAB2: Real-time Data Plot

Effects of Magnetic Interference

Swipe left to view the Select the Select the Magnetic field
real-time data plot magnetometer time frame plot

Select the time scale

m Swipe left

for more

life.augmented
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LAB2: Real-time Data Plot

LAB

Move the
smartphone over
the BlueCoin

Effects of Magnetic Interference

The magnetic field
measured by the
sensor has changed
because of the
magnetic field
iInduced by the

smartphone
(speakers, antennas,

EEEEEECENCEN  Dattery, currents)




LAB3: IBM Watson loT Quickstart

Post BlueCoin Sensor Data on IBM Watson

S e | dBMQuidkstarto Cl i ck nConn eSelecba feature Wait a few seconds

3 v maz2 Cl 3w mazs

Cloud Logging STARTLOGGING  } STARTLOGGING  } =  Cloud Logging

X @ uickstartinternetofthings.bmcloud.com ¢ # 3

( 1BM Watson IoT - Quickstart ) >

1BM Watson loT

Azure loT - ST Web Dashboard VIEW CLOUD DATA
Azure loT
Activity Recognition
AWS loT
Compass
Generic MQTT

MEMS Sensor Fusion (Compact)
Accelerometer Events

Battery

Temperature

Pressure

Magnetometer

Gyroscope

( “® Accelerometer )

Mic Level

Direction of Arrival

NOTE: MAC address is used Tap to View Data in
is Device Id (see slide 29) t he Cl oudd
life.augmented




LAB3: IBM Watson loT Quickstart

Post BlueCoin Sensor Data on IBM Watson

Quickstart will You will see the Plot Table of available IBM Watson loT
appear of selected feature features Registered Mode

m m tapol o
" IBM Watson loT Platf X [ 1BM Watson loT Platform q .
son loT Platform Event Daf nt Value Cloud Loggmg START LOGGING

X @ uickstartinternetofthings.ibmcloudcom vr # ¢ & C @ uickstartinternetofthings.ibmcloudcom ¥y ¥ % 70478

1BM Watson loT

— Accelerametar X -655
IBM Watson loT Platform =
Accelerometer Y 670
Accelerometer z 362 Organization Id must not be

#Quickstart

No sign-up required to see how easy it is to connect your device to Watson loT Platform I've seen my data, what next?
and view live sensor data ) :

oken must not be empty

Use your device in an created with IBM Bluemix.

)

Last message received at 4:25:10 PM

Ga to your Bluemix account Coin972_374130
SIGN UP LOGIN
C0_85 25 37 4130 Accelerometer.X Note: When you sign up for 2 trial you may have to wait up to 24 Rours to receive your

log-in information

b Create an app using the Internet of Things Starter from the Catalog

‘CREATE APP
100

a0 Note: You will have to name your app and vait for a few mintes for it to start running

300
When your app is running, select the app URL or type it into the browser to
open the Node-RED flow editor

httpi/<appname>mybluemix.net

-00

500

-600

Import the flow for your device into the Node-RED flow editor

IR
0 e e e T T ul

162427 16:24:38 162149 IMPORT FLOW

.. - o
< o o < o < o o |
Scroll down to change Organization ID and

sensor data or axes Authentication Token needed

IBM Watson loT Terms of Use

life.augmented



LAB4: Event Detection

r LSM6DSM
,’ life.augmented

INEMO inertial module:
always-on 3D accelerometer and 3D gyroscope

Datasheet - production data

Description

The LSM6DSM is a system-in-package featuring a 3D
digital accelerometer and a 3D digital gyroscope
performing at 0.65 mA in high-performance mode and
enabling always-on low-power features for an optimal
motion experience for the consumer.

e Smart embedded functions: pedometer, step e T
dynamic data batching.
- g - " d gyroscope i
detector and step counter, significant motion and tilt o e eess s roie e e
*e mode used for the production of micromachined
tures set accelerometers and gyroscopes.

e Standard interrupts: free-fall, wakeup, 6D/4D cope g oIS s cements ¢ manacre v

interfaces are developed using CMOS technology that

orientation, click and double-click S e oot et e ehrscersis o

sensing element.

LGA-14L
(25 x 3 x 0.83 mm) typ.

e +125/£245/£500/+1000/+2000 dps full scale The LSM6DSM has a full-scale acceleration range of
+2/+4/+8/+16 g and an angular rate range of

* Analog supply voltage: 1.71 V10 3.6 V +125/+245/+500/+1000/+2000 dps.

2 o - - N

* SP'C‘:‘] 7o S‘if‘a' interface with main processor data .01 sMEDSM fully supports EIS and OIS applications
synchronization as the module includes a dedicated configurable signal

* Dedicated gyroscope low-pass filters for Ul and OIS processing path for OIS and auxiliary SPI configurable
applications for both the gyroscope and accelerometer.

« Smart embedded functions: pedometer, step

High robusiness to mechanical shock makes the
detector and step counter, significant motion and tilt d

LSMGDSM the preferred choice of system designers for

 Standard interrupts: free-fall, wakeup, 6D/4D the creation and manufacturing of reliable products.
orientation, click and double-click

Thn | CRACTUCRA in marmilabda ;oo mdoetie bl mricd —eeoe
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LAB4: Event Detection

Sel ect rjmor\ec‘) Change Touch ﬁEveSﬁl?ctanfther
Sel eAcctEvie n—t O orientation Enabl edd even

o] 3w ma =] an 3 v man
3 v man A v v

= AccEvent START LOGGING £ = AccEvent STARTLOGGING | = AccEvent STARTLOGGING  }

< AccEvent START LOGGING |

Detected event: Orientation - Detected event: Orientation - Detected event: None -
i Multiple
Mems Sensor Fusion
Orientation
Plot Data
i Double Tap
Cloud Logging
" V . . . . FreeFall
Activity Recognition
Pedometer
cc Even
Single Tap
Tilt

Wake Up
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LAB4: Event Detection

The MEMS sensor hardware performs event detection
recognition using a programmable interrupt logic block

Select another

event o rlentatl Free ngle

= AccEvent

v 04N Deted e - a 3 etetien - o e b
STARTLOGGING |
Detected event: None '
Multiple
Double Tap I I I I
Free Fall
edometer
i

Double tap Wake up Tilt Pedometer

Lys
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LAB4: Event Detection

The MEMS sensor hardware performs event detection
recognition using a programmable interrupt logic block

Select another
event

LAB

Shake the device, the acceleration
will trigger an interrupt to wake up
the MCU (in the meanwhile captured
data can be saved to internal FIFO)
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LAB4: Event Detection

The MEMS sensor hardware performs event detection
recognition using a programmable interrupt logic block

Select another _
event Single Tap

U | AB

Tap the device. What happens
for the double tap?

‘W--—-_
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LAB4: Event Detection

The MEMS sensor hardware performs event detection
recognition using a programmable interrupt logic block

Select another
event

Double Tap
LAB

Double tap the device. What
happens now for the single tap?

m—-—m—
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BlueVoice

(oice over Blutoot L) LABS5: Voice over Bluetooth LE

N\

Sel ect mor eo

A
Sel eBweVoideod — Speak to device,
hear on phone

Jrs

=  BlueVoice REC
Codec: ADPCM
w Sampling freq: 8 kHz
©
» Volume; ———————@
= |

Beamforming:

“ B

Speak into the BlueCoin mic and

listen to your phone
(if the mic captures the audio from the phone
speaker, a very high pitch sound can happen!)

i

— ——"ﬂ»ﬁ--«m‘ww - MiT—W e ——

b IE &

s ol s = m
Flellels 2 8 3 § ¥
H ] =
3 ¢l £ 58 5 2 3
= 2 & N 8 » E]
5 g ] = g 3 & 3
3 ER - ] H
Fi a 8 a 2 g
a 5 & a S g
3 o -

3 Z

g g

3 =

g

E o R G|

¢ o o
‘._ Do not silence your phone,
” must not be vibration only!
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BlueVoice

(voice over Bluetooth LE) L A B 6 S p eeC h TO Te Xt

_ Start/Stop recognition Alternatively
Select ASR Engine IBM Watson Add credentials and speak Use WebSocket

[

=  SpeechToText REC }

=  SpeechToText

Provider: SELECT SET KEY f— Provider: SELECT SET KEY

Watson - Speech To Text
Insert IBM Watson speech-to-text credentials Beamforming:

ser
396d6b2c- N

gine: 1BM Watson - English (US)
Cloud status: Connected

rassword
X psJ B S— what is the weather in Portland

Select ASR Provider

Api endpoint
Google https://stream.watsonplatform.net/speech-to-text/api ‘ apt u re d S p e e C h
BACK  CONFI

IBM Watson

iFlytek

Generic WebSocket

CANCEL

0

A Double Tap
on BlueCoin
[YI

‘ A Or Tap on Screen
life.augmented




