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MCU + RF
MCU

MEMS sensor

B G-sensor:
Z-aixs, X/Z-axis
B Pressure sensor: 900kPa/1500kPa
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Pressure sensor

B Relative accuracy: <1pa (10cm)
B Absolute pressure
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Acceleration Sensor

Pressure Sensor

Gas, Humidity
Temperature Sensor
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BLE/WIFI module

Audio Sensor
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Data Capture Build Model Test Device
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Time: Hours to weeks

Skill: Domain Expertise
collect and label
events of interest

Time: Minutes to Hours
CMC: ML experts and
software tool

Time: Minutes to Weeks
Skill: Embedding
programming
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HDK Features Coretronic

® 2 Buttons: reset and user button
WiFi/BT Module: loTTech ITM-D3F1

CoreMak&—o-\j.L

coui )
L __ eolm) E]
o P

X4 X1 X¥TOXLTD

56 cm

0RUEEElzY oo

ot o e JEEEE ® Micro SD card socket

® Barometer: CMC GMP102 _ ; = Microphone: Knowles SPU0410LR5H
® Environment Sensor: Bosch BMEG80 — =i i Mmmaie * = MCU: Nuvton M484SIDAE

® Accelerometer: Kionix KX122-1037—

Micro USB connector

—® mikroBus-like pinout for expansion
—® 3 LEDs: R, G, B 9
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® ARM Mbed OS

® All on-board sensor drivers

® Wi/BT and SD-Card drivers

® Support Al integration : Simple Streaming Interface for Data Capture

® Demo cases and example code

Audio Detection Demo
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File Properties

Project Explore. Segments
+Fiters
Id Label

@] o]~

Media Player

Start

8223

AN
»
»
v

Length _ Status
3083

1 of T items selected

Video:
1000

il

-1000

Accelerometerx

20889

Session: | () 2_label -
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Type: Input Query
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Project Summary

Prepare Data

Build Model

Explore Model

Test Model

Download Model

Get Started

Demos

Documentation

Support

Model: Note_Classification_TensorFlow_rank 0

MODEL VISUALIZATION  CONFUSION MATRIX  FEATURE SUMMARY  MODEL SUMMARY

Average across all validation folds

5
1
1
o 5

Total 5200 7000 5100 7900 6700

10000 Bas1  9m04 o494 10000

Pos_Pred(%)

5200

100,00

PIPELINE SUMMARY

814

9553

0 an o
3 0 5
0 1 0

Total 25500 59000 3300 39400 5700

(YO 10000 5627 10000 9569 10000

UNK Support
0 | 25000
o sm00

28400
38000
o a0
o 2900
o 1000
Aco(s)

Senses

9884

9822

nez

021

1676

9033

7114

KNOWLEDGE PACK SUMMARY

AutoML Results

MODEL NAME
Name: Windowing
Type: Segmenter

fixed_window_size_rank_0 63

l fixed_window_size_rank_1 66

Type: AutoML Parameters fixed_window_size_rank_2 69

= Classifier SRAM 32000
f1-score 100

fixed_window_size_rank_3 65

fixed_window_size_rank_4 64

ACCURACY

3049

2149

1849

3274

1340

24

27

SENSITIVITY

63

62

61

60

@ 0 © o »

> OPTIMIZE

AR ORIE
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Select a Device Plugin Sensor Pro pertles

The Data Capture Lab comes with plugins for the following devices. You can import your own plugin for any third-party device by

following the instructions in the Creating a Device Plugin documentation Device Plugin
Source  Manufacturer Device Plugin Developer Capture Protocol Available Sensors - C'D reMaker_U']
setronicMEMS CoreMakes-01 oretronicMEMS Simple Stre H H
Contron weMakes retron e Plugin Details Capture Source
e Aduino Nano33 BLE Sense SensiML Simple Stre Manufacturer:  CoretronicMEMS Audio M
@ Infineon PSoC 6 Wi-Fi BT Pioneer Kit SensiML Simple Stre Plugin Developer:  CoretronicMEMS
[ ] Microchip Technology  SAMD21 ML Eval Kit Microchip Technology  Simple Str Captufe Bratacal: S mp‘e Streaming sample Rate
[ ] Nordic Semiconductor  Thingy:52 SensiML Custom B 7
® oriserid RSL10 Sense s Simple Stre Firmware Download:  Data Collection Firmware | 2000 i
L] Cuncklogic Chilkeat QuicklLogic Custom 5 .
ensor Summary:  Name: Audio Sel
BT ected Sensors
®  Quicklogic QuickAl QuickLogic Custom ;ensolﬁ-RMtlcmeGﬂ;; R R S SO
ample Rates: K , , , , . 200, .

i ¥ Microphone

L ] Quicklogic QuickAl QuickLogic MQTT-SN

MName: Environment

QuickLogic QuickFeather QuickLogic MQTT-SN Sensors: Temperature, Pressure, Humidity, Gas resistance
Quicktog QuickFeathe Quicktogi Simple St Sample Rates: 1 m
- i LI T A o ke d 1l () b ak [ la € .
Name: Motion

Sample Rates: 12800, 6400, 3200, 1600, 800, 400, 200, 100, 50, 25

MNarme: Compass
Sensors: Magnet
Sample Rates: 200, 100, 50, 20, 10

T | e |
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W AIE R (2)--6 A cordiENS ) )

° ¢ % UARTto USB ##:40 » i #& CoreMaker J8 F 4-%r
* &% MicroUSBto USB 425 » s & - X B (PC~ 78 % /7t ¥) #%& & CoreMaker ¢
o x5\

® UART GND -> CoreMaker GND

® UART TX -> CoreMaker M_RX
® UART RX -> CoreMaker M_TX
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175‘ ;[E,‘: B (2) I :” ";HL ‘é Core%gll\\niﬁ

° B il M A% ;N > 4o Tera Term?! (Windows) ~ B v 3 28B4 £ 2(Windows) ~ Minicom (Linux) % » 12 %
#-11 Tera Term % & gja 7]

Tera Term : BIIFEE x

O TCRP 3 mavhostenample.com
EdaR0)

1. 5H G R e

At AUTO

@B ISOR) : [OOMI4: USB Sedal Port (QOM14) %

T Hain(H)

= COM_‘I_A S _ . i = . Tera Term: Serial port setup and connection x
R SEE 2RO ZEOo) S350 E2H)
EEW).. s
j}aﬂ > R E 0
2. SREED: W o T
EEEE).. EIfRE (4) : none v
e BILREE T (TW v L
e IEAERIE nong v
2 22 Y SSH ZR(A).. ’“
2. 2% T_Baud Rate z 115200 s .
SSH EEEA(N)... o
Tcanp.. |0 EREA 0 ETAT
2E(G). S .
WHIEED) Device Friendly Name: USE Serial Port (COM14)
SRR Dievice Instance ID: FTDIBUSWID_0403+P D _&001 0000000048000
=S17E(S)... o
HARER).. Diriver Date: 8-16-2017
Setup directory.. Driver Version: 2.12.280
Eassme). < >
1. https://osdn.net/projects/ttssh2/releases/ 20

2. https://www.microsoft.com/zh-tw/p/%E4%B8%B2%E5%8F %A3%E8%AA%BF %E8%A9%A6%ES5%8A%A9%EG6%89%8B/9nblggh43hdm#activetab=pivot:overviewtab
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3.3k %% % {5 > #% T CoreMaker F éi7Reset 4 (SW1) » ¥ 115 | CoreMaker e/ $831 4 > 31 4 p
% ¢ 7 Mbed OS "< * 5.3 sensor 74~ 42 1t 3

2
8
NN

Fl COM14 - Tera Term VT
HEE HEE EEG

Hbed 05 werzion - 6.15.0

=pud410 1r| itialized
d

EHOQ RaEW

EEI(H)
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* & » SensiML 4zt 7 Downloads F. @& https://sensiml.com/download/ > ;‘ SensiML Data Capture
Lab & % %%

@ SensiML Analytics Toolkit Dow: X +

< C & sensiml.com/do

R'L.-! Products  Solutions Plans Resources Support Company Developers

SensiML

SensiML Downloads
Get the Latest Application Releases For Building Intelligent loT Endpoints

Don't Have A SensiML Account Yet?

SensiML applications require an active account to function.

Get For Free

SensiML Data Capture Lab

Capture, cleanse, label, and annotate your custom loT sensor
datasets.

Windows 10

Version: 2022.1.0
Release Notes

SensiML TestApp

Test SensiML firmware performance on-device to validate your

SensiML Analytics Studio

AutoML application to easily generate device-optimized loT
firmware from your labeled datasets.

Web Application

No download required.

SensiML Python SDK

Extend SensiML's AutoML interface with Python runningin the




- v MEMS
gﬁ- N COrEMaker BX T 7}% Coretronic

* ¥ Ex SensiML Data Capture Lab
o F »tREE

JRE A

New Project

Name: | TestProject X |

Location: = Ch\Users\kc.hu\Documents\SensiML\Projects Browse...

Con [ o |

"

* % » CoreMaker 3K %_f% ° ff % = % % CoreMaker-01/SensiML/AIOT2101-simple-stream.ssf
'i;%ﬁ v P > %@ > T » PortableGit 32 » aiottest > aiot 2101 » SensiML v O == sensd :

2= SensiML o
File |Edit | Help sesm.  FzEem ) Y & [
bk A =B BUEE E=il A
2 @ OneDrive - Perso o) AIOT2101-simple-stream 2022/1/10 L5 0842  SSFiE= 4KB
oo [ » |
= =5
5 ELEoE
. z ¥ T
import Device Plugin... s
S ==
Delete Device Plugin... = ==
| EHETE (s
= EA
< E==
Settings... a RERE(C)
y " = files (\\twiles01
Project Properties... o 5
=(N): |AIOT2101-simpl| ~| ssFile (a5 v
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@ & CoreMaker (1) Coretronic

° BL:E “Switch modes” 4542 » % #% “Capture”
* & * Micro USB to USB 4% » i #& PC &2 CoreMaker

Project-01.ddlproj

File Edit Help

Project Explorer Mode: La bel Explor =

B
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il 3 CoreMaker (2)

° 2 » Capture f. % {¢ » BLiE F & * * CoreMaker-01 7 “Connect” 4=

MEMS
Coretronic

1] AloT_vibe.dclproj /X
File® Ecke; Help File Settings
Mode: Capture
File Name
Mame Untitled.csv n
Text Untitled
Label

File Metadata

+ Add Metadata

Camera

R sensor Display

@ Disconnected
=

00:00:00:00

Webcam (@) Start Recording

L¥ Capture Settings

26
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* % — =X i#* F & i Device Plugin &3k T_

{6 > BLE “Next” » i »FH F o

= Sensor Configuration (1)

* EFH LALS “CoreMaker-01” i device > BE¥ “Next” i » T — 4

MEMS
Coretronic

Sensor Configuration

Select a sensor configuration profile to use during data collection.
This will be saved as metadata to each file.

Select a Device Plugin

The Data Capture Lab comes with plugins for the following devices. You can import your own plugin for any third-party device by
following the instructions in the Creating a Device Plugin documentation

Source  Manufacturer

CoretroncMEMS

Device

CoreMaker-0

1

Plugin Developer

Coretronc MEMS

Capture Protocol

Simple Streaming

Available Sensors

Microphone, Temperature, Pressure

Humidity, Gas resistance, Accolerometes

(] Ardumno

L ] Infineon

L ] Microchip Technology
L ] MNordic Semiconductor
L onsemi

L] Cunckd ogic

L Quicklogic

] QuickLogic

L] QuickLogic

o Qunchl ogpc

Mano3i3 BLE Sense

SenuihL

PSolC 6 Wi-Fi BT Pioneer Kit  SensiML

SAMD21 ML Eval Kit Miciochip Technology

Thingy:52
RSL10 Sense

Chilkcat

QuickAl

QuickAl

QuickFeather

QuickFeather

Ti R

SensiML
Onsem

Quicklogs

Quickl ogic

QuicklLogic

Quicklogic

Quncklogee

Simple Streammg
Simiple Streaming
Simiple Streaming
Custom

Simple Streaming

Cusiom

Cusiom

MQTT-SN

MOQTT-SN

Simple Streaming

Magret

Accelerometer, Gyroscope, Microphone
Accelerometer, Gyroscope, Microphone
Accelerometer, GyToscops
Accelerometer, Gyroscope, Audio
Accelerometer, Gyroscope
Accelerometer Gyroscope

Accelerometer, Gyroscope, Microphone
Channel 1, Channel 2, Channel 3, Channel 4

Accelerometer, Gyroscope, Microphone
Manhew ALK

Accelerometer, Microphone

Accelerometer, Microphone

27




MEMS

7= = Sensor Configuration (2) Coretronic

* DA T Plugin Details 0% & » ZL# “Next” %4
* %3 Capture Source ~ Sample Rate ~ % Selected Sensors > % T_% = BL¥ “Next” 5§

® U F Tk G %f}n} » Capture Source % # “Audio” > Sample Rate i£ # “2000” (3¢ % i2.) » Selected Sensors 9 iE
“Microphone”

® Sample Rate % i # £ CoreMaker 7 %8 4p FF e773% T_iE
CRFW R UL T AT B 2B Save” R ER T

"

Plugin Details
Manufacturer CoretronicMEMS Sensor Propertles

Piugin Developer:  CoretronicMEMS

Capture Protocol:  Simple Streaming Device Plugin
Firmware Download:  Data Collection Firmware
CoreMaker-01 Save Sensor Configuration
Sensor Summary:  Name: Audio g
Sensors: Microphone Capture Source Enter a profile name for your sensor configuration.
Sample Rates: 16000, 8000, 4000, 2000, 1000, 400, 200, 100 . . This will be saved as metadata to any files that are

: collected using the selected configuration.
Mame: Environment

Sensors: Temperature, Pressure, Humidity, Gas resistance Sample Rate
Sample Rates: 1 |

%

2000 v

Sample Rates: 12800, 6400, 3200, 1600, 800, 400, 200, 100, 50, 25 Selected Sensors =

¥ Microphone

BTSN TN

Name: Compass
Sensors: Magnet
Sample Rates: 200, 100, 50, 20,10

T | e |

28



3= = Sensor Configuration (3) Coretronic ))

* Sample Rate :E H FEK & » & BB BFE K B 4o
¢ + (Audio) : 2000
* 4&@& (Motion) : 3200
® &3 (Environment) : 1
® &+ (Pressure) : 256
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* CoreMaker § 4 7 # i N5 - ~ B4 BRPE
1. 5
2. 4uik B

3. B F TR CERCVBRECZFST
4-@" ) @ g@J ~BRE

o i N L Ad SWIHRER 234
>2:0N 3:0FF4: 0N -> 4rif &
> 2: OFF 3:ON 4:ON -> &5
»>2:0N 3:0N 4:0N -> %3
> 2:0N 3:0N 4: OFF -> & 4
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i 48 CoreMaker £2 Data Capture Lab  coretronic ))

* i& » Connection Settings F & ° B “Scan” 1 > € MMM BT 7 BB EE il iE > EHEE
iﬁ‘_, 2L# “Done” % = 3% T

* E =X BL¥F “Connect” » ¥ & & 7] 1 I “Retrieving Configuration” P » 3% /& CoreMaker 19 SW2 3%
43;“"“’ AR

* M FIS 0 P o

’?@ﬁ pT {ﬁﬁ
b FRTH ‘@ # 2

F ¢ BT g~ TR L A B
ﬂa“i** (&3‘ bR s R R R 0 4T 2 4 B]) 0 ¥ 4R SWI (Reset) 3%

Connection Settings

Capture Method

File N
eeeeeeeeeeeeeeeeeeeeeeeeeeee

) - -_— File Name
Z . . -
Live Stream Capture Name . B - ‘ y | o " Name " B
= Text Unititied | v X W | Text Untitled
Connection Method
Serial Port

,,,,,,,,,,,,,
COM9 . )i ( T

BIEEEe i |

shEmE SHDE LR )] AR LB
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£ “Start Recording” 3% 4= 44 P~ 334
PR & “~ #\SensiML\Projects\[ & % 7 fi]\data\” > 4H % € 14 .csv 155 77

CoreMaker-01 i ind e
=
R %VMMM AWWWMWNWWWWWWW\’J\MMWWWhMWW s
a AN ==z
[— =R
e | u
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1. 12T
Jso:\? Vr% AR A =t

¥4 “connect” = B REEDIEAR

3. I%ﬁﬁé‘%tﬂlékfﬂﬂ%%:ﬁﬂ

4. %

: 1 “disconnect’” FEF I 32 47

PC

MEMS
Coretronic
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* Git — FEEERREER
® Python .

®* Ninja — #REFES(E A

® Mbed CLI 2

® GNU Arm Embedded Toolchain -
;J—mﬁ%;ﬁ—%‘i"; https://github.com/CoretronicMEMS/CoreMaker-01/ ¥ docs F i ® p 5
coremakerdk T 3g = _V1.1.pdf
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Eﬁ 9 iE Add Python 3.10 to PATH

C¢ Python 3.10.3 (Bd-bit) Setup

-
A

pgthon

|Ir

windows

Install Python 3.10.3 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

& Install Now
ChUsers\sprin\AppData’Local\Programs\Python'\Python310

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Choose location and features

Install Jauncher for all users {recommended)
[FliAdd Python 3.10 to PATH: Cancel

MEMS
Coretronic
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CMake =< ’;‘% yE TE.; i Jg Coretronic

° 3.19.0 X} A~

o % 3 pFiE P| Add CMake to the system PATH for all users & Add CMake to the system PATH for the
current user

1 Install Options — et

Install Options
Choose options for instaling CMake 3.23.0

By default CMake does not add its directory to the system PATH,

() Do not add CMake to the system PATH

() Add cMake to the system PATH for all users

(®)Add CMake to the system PATH for the current user:

[ ] create CMake Desktop Icon

- corce

37



GNU Arm Embedded Toolchain % %3 %, % 78 coretronic

* FPCHe 5 &L ime A8 B A dicross compiler > G #%f » iER% Kot r ¥ 5
° X HER qiE Add path to enwronment variable

{7 GMU Arm Embedded Toolchain 10.3-2021.10 —

Completing the GNU Arm Embedded
Toolchain 10.3-2021.10 Setup
Wizard

GMU Arm Embedded Toolchain 10, 3-2021. 10 has been
installed on your computer,

Click Finish to close this wizard.
Show Readme

A aunch arevar bat
[liadd path to environment variablei

s

u]
1
=X
&
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R \‘ i‘f rg«g }’;5! ’&F" %:Ff—;\ Coretronic

* LI RTF AT #ij » “git clone --recurse-submodules https://github.com/CoretronicMEMS/CoreMaker-01.git”
2 i * GitHub Desktop * $r#8 ™ §* = 425"

fim

01, pack-reus

| .00 HiE

ifd74d22ffec




MEMS

i‘%’ ’6‘—: LED ‘)‘ﬁ.}}i_{}o’iﬁglj ﬁ.L’\‘ Coretronic

° it % ¥iEF F £z CoreMaker-01/main.cpp
* %% 102 {73 4c “led_g.Flash(100);” i& £ 425 75

while (1) 8 while (1)

r
L L
uint flags = mainEvent.wait any(@xFFFF, 1808); : int flags = mainEvent.wait any(@xFFFF, 16@8);
if (!(flags & osFlagsError)) - if (!(flags & osFlagsError))
T . i
L - L
if (flags & SW3_EVENT) : if (flags & SW3 EVENT)
Switc hrhanaedu, : Switc htl’:anﬂrredq~ 3112
if (flags & SW2_EVENT) 1 if (flags & SW2_EVENT)
wPH:Ur‘HUL" BU’F’EUTF'T‘E‘M ): ) sensorHub. ButtnnPrEaS[ )i
if (flags & UART EVENT) 05 if (flags & UART_EVENT)
onSerialReceived(); : unqerlalﬂvc21uedf},
3
]

else if (flags == osFlagsErrorTimeout] : 0e 21se if (flags == os

42



. MEMS
“,En g%ﬁ_‘f %j‘é’ Coretronic )

#ij ~ “cd CoreMaker-01" i& » & f423% 7 L eh T &
ﬁ%J *~ “mbed-tools compile -m AIOT2101 -t GCC_ARM” B 42 %03 % » 4= X %0 % & & O [
i % = ¢ . CoreMaker-0O1\cmake bU|Id\AIOT2101\deve|op\GCC ARM\ p » 2 24 AIOT_2101.bin

52.267 ]
ERRATE » TR — TR ¢

s ko hu\CoreMaker-0l-nbed-tools conpile -m AIOT2101 -t GCC_ARM

meEie <

B ssEr=n BIFERERE - [ X

== DI Z: afkc hu/Corelaker-01/cnake build/AIOT2101/develop/GCC AEM/ATOT 2101.0hin
== BiEld ;:I_E: u.iw.nu!LmreﬂaEer-u1!cmate_hu11ﬂ!ﬂ1U1ﬁlUl!ﬂevelmprLL_ﬂHﬂ ALUL 21U heX

C:hlzergike. hntCorelaker-0l=_
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¢ * Micro USB to USB ## #4% > :# 4% CoreMaker ¥2 PC

e P37 SW1 %2 SW2
T SW1 0 E 3B SW2

CoreMaker } e%= ¢ LED # £ PP % »

3

ve
SYEERIzE
Ly A\

4 658
oy S¥Y¥ BG!

SEY
e zsa-

3] 1va

&
X710 LS l’lNJ,‘ ——

— R

+
e

T 3B N MmN

CoreMaker 01_V1 1

EGE
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4
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» Flrd LED AR M F A5 ¥ 3R 2
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)‘3{% ﬁrﬁi ;\ ( 1 ) Coreﬂgll\{li%

. ﬁ’i@‘{ﬁ CoreMaker-01/CMC_ISP/CMC_ISP.zip
* H 72 {5 e CMC_ISP.exe B Fxfz 5\

( 1 ) *\ CMC Firmware Upgrade Tool = X (2) *\ CMC Firmware Upgrade Tool = X
Connection |nterface Statuz Connection Interface Statuz
LSE w o=k Dizconnected LIS Disconnected|  Connected
COM18 COMIE
Load File Load File
s File Mame: Pt File Marme: |
File mot lnad. File rat load.
Start Start
(3) *» CMC Firmware Upgrade Tool — > (4) *\ CMC Firmware Upgrade Toal — b4
Cornection |nterface Statuz Connection Interface Statug
USH Disconmected.  Connected USE Disconnected | Connected
COM18 Scan Part
Load Fils Load File
P File Mame:  |CMCAAIOT_2101%make_buildyal0T 2101 \develophGCC_ARMNAIOT _21 El1[bin| (=) File Wame:  [Git_32%aiot_21014cmake_builldh&10T 2101\ develop\GCC_ARM'AIOT_2101 .bin|
zize: 115.9K Bytes, checksum: 12bE zizer 129 4K Bytes, checksum: 28df
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{3% ﬁrﬁi ;\‘ ( 2 ) Core%gll\{li%

¢ Ehkai £ NI AL

%\ CMC Firmware Upgrade Toal — >

Connection Interface Status

LsE Disconnected|  Connected

Scan Port
Load File

Fuf File Marne: | C:hUzershke huhDownloadssPortableGi_324aiat 2101 emake build W AI0T2107°
zize: 129.4K Bytes, checkszum; 28df

_— s

Information >

o Programming flash, CK! Run to APROR (5 secs)

| EE
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% 56 {7
acoustic_

Sample Rate

node :

bme680 : & B

gmpl02 :

gmc306
kx122 :

L
= A
'4‘:3i)§7

3
3
B3
FTEK S

i * $iE F R fx CoreMaker-01/sensors/SensorHub.cpp
3% 60 7 &

MEMS
Coretronic

{E, sensor e1F & 0 A2 HoF ¥R A 3R E % sensor =77 samlpe rate

%3 > ¥ 3% T_iE 5 [100, 200, 400, 1000, 2000, 4000, 8000, 16000]

"e

”i, = [1]

T_E 5 [256,512, 1024, 2048, 4096, 8192, 16384, 32768]
¥_iE » [10, 20, 50, 100, 200]

¥_iE » [25,50, 100, 200, 400, 800, 1600, 3200, 6400, 12800]

—

_L
B

<

wusticlode acoustic node(PB 6, 2008 ;
EMEG22 bmebB8B(B8x76 << 1, &i2cl);
3 2 pmp182(&i2cl,256);
6 gmc306(&i2cl, 18);

(X122 kx122(&spi@, PA 18, (3288 ;
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. . . MEMS
7= = 2T Sensor Configuration (1) Coretronic

>

* B fz Data Capture Lab » :& » Capture mode
* 2L# CoreMaker-01 = . p e7°.” » ;£ # “Change Sensor Configurator”
e gL# “Add new configuration”

AloT_mic_ML dclproj

e kit el File Settings
File Name
Name mic_sound_AssaultRifleGunShe u
Text mic_sound_AssaultRifleGunShc
Label v
File Metadata

Connection COM
_— - Sensor Configuration
FAddMsEda Select a sensor configuration profile to use during data collection. This will be saved as metadata to each file.

View Sensor Details

Change Sensor Configuratior P Profile Mame Sensors Sample Rate Manufacturer Device Plugin Developer  Cap;
CoreMaker-01 Connection Settings i AloT_compass Magnet 10 CoretronicMEMS CoreMaker-01 CoretronicMEMS Simy
com20 N
— AloT_env I:g;?:;ﬁ;ur& Pressare, iy, a5 1 CoretronicMEMS CoreMaker-01 CoretronicMEMS  Simy
AloT_mic_ML Microphone 2000 CoretronicMEMS CoreMaker-01 CoretronicMEMS Simy
AloT_mov Accelerometer 6400 CoretronicMEMS CoreMaker-01 CoretronicMEMS Simy
4 b

e
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Select a Device Plugin

The Data Capture Lab comes with plugins for the following devices. You can import your own plugin for any third-party device by
following the instructions in the Creating a Device Plugin documentation

Source  Manufacturer Device Plugin Developer Capture Protocol Available Sensors

Microphone, Temperature, Pressure,

CoretronicMEMS CoreMaker-01 CoretronicMEMS Simple Streaming  Humidity, Gas resistance, Accelerometer,
Magnet
Microphone, Temperature, Pressure,
CoretronicMEMS CoreMaker-01 CoretronicMEMS Simple Streaming  Humidity, Gas resistance, Accelerometer,
Magnet
Nuvoton M487_MIC MNuvoton Simple Streaming  Microphone
@ Arduino Mano33 BLE Sense SensiML Simple Streaming  Accelerometer, Gyroscope, Microphone
® Arduino Nicla Sense ME SensiML Simple Streaming  Accelerometer, Gyroscope
[ ] Infineon PSoC 6 Wi-Fi BT Pioneer Kit SensiML Simple Streaming  Accelerometer, Gyroscope, Microphone
[ ] Microchip Technology ~ SAMD21 ML Eval Kit Microchip Technology Simple Streaming  Accelerometer, Gyroscope
L ] Nordic Semiconductor  Thingy:52 SensiML Custom Accelerometer, Gyroscope, Audio
[ ] onsemi RSL10 Sense onsemi Simple Streaming  Accelerometer, Gyroscope

Sensor Properties

Device Plugin

CoreMaker-01

Capture Source

Audio "
Sample Rate
16000 kf

Selected Sensors

¥ Microphone

BTN BTN

Save Sensor Configuration

Enter a profile name for your sensor configuration.

This will be saved as metadata to any files that are
collected using the selected configuration.

| X|
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=2 R

* % Edit #% 4 T e “Project Properties” % 78

o BLAF 4 e

il
File | Edit | Help
2

4

Import Device Plugin...

Delete Device Plugin...

Settings...
Project Properties...

Project Properties

Segment Labels NG
(014

= E3

MEMS
Coretronic
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3= =+ #% f%2¢ Session

e ®L:% “Switch modes” #%-4= > 1% # “Label Explorer”
o BLEFARLE T 2 0+ ATH session

° # Name § f:‘:ﬁ%l ~ session ¢ fE > Type i£ # “Manua

AloT_mic_gun_8K dclprgj

File Edit Help File Properties

Mode: LabelExporer

Session: | [A} 3types_auto X - Detect Segments

I”

MEMS

Coretronic

New Labeling Session

A labeling session separates events into their own group.

This allows you to work on multiple use cases using the
same dataset

Mame

[ X

Type
® Manual Auto
Manual:
Create event labels by right-clicking on the graph.

Segments can be edited by adjusting the location
manually on the graph

T R
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51 “Project Explorer” :Ffé-é}_ ’ %?%%—
PHEE g IR

° iz % & (s o BhiE “Save Changes” f4=1% 13

NG_30_NG

- AloT_vibe dclproj

MEMS
Coretronic

T IE ﬁj\&’iﬁi—

Meode: Label Explorer JERERSES

B IRACEE E

sooo (il bl 1)
4000
000 |
2000

1000

-1000

‘ — AccelerometerX ——— Acceleronfitag,

20889

oefefe]

(M) 2_label

File Properties
Segments

+ Filters

Id Label

Start Length Status

1 0f 1 items selected

B118H

Media Player

Video: - Add -
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* & » SensiML Analytics Studio 3 7 (https://app.sensiml.cloud/auth/login/)
o T~ EEE

Evaluate SensiML™ Analytics Studio for yourself!

v="H W |

SensiML

Emai
|

Privacy Terms and Legal Notices Copyright © 2020 SensiML™ Corporation

* 7B project

MEMS
Coretronic

Open Project

PIPELINES = SIZE(MB) — QUERIES — MODELS = SEGMENTS =

A AlOT2101 0 0 0
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MEMS

Li" :_ ’fgt‘jﬁ] (2) Coretronic

% B oo £ 2 20
* % PrepareData . ® ® 2= = #7e7Query
® @~ Query -
@‘J Q Yo %U_ e Project: AloT_vibe 5]
P q » 2 . . 7 - =
® %% (& * -1Session SensiML
e w 2
¢ 1{& & * 7 Label = Project Summary
. ~pPe 9 /\'
B j& Plot 12:5[75'; = Prepare Data iy
® 7 Im ‘@ “ A AloT_vib v
£ = < gL¥ “Save kg 1F R,  Build Model ke
Session
@ Explore Model 2 label -
=, Test Model tabek
Label v
& Download Model e
segment_uuid -
@ Get Started e
AccelerometerX, AccelerometerY, AccelerometerZ -
= Demos
= Documentation Query Filter =
0 Suppor‘[ Plot
Segment -
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Li: : *3_-""“‘«1 IJ (3) Coreﬂgll\{li%

* %4 Build Model & ¥ & = 1‘?“‘]
* gL# “BUILD MODEL” %:E- i > Frerpipeline
° aL& “OPTIMIZE” ¥%4=p $1F = 7
° fE3tiE 2 Al g w20 ;ﬁ-?}‘%’ https://sensiml.com/documentation/guides/getting-started/index.html

Create New Pipeline Name: AloT_vibe 7@
=] Type: Input Query
Pipelines are individual workspaces where l
you can build machine learning models
against your labeled data sets. 7O

Name: Windowing
s You will be able to select the components Type: Segmenter

of the pipeline including digital signal

processing, feature extraction, sampling l

techniques and the Machine Learning

algorithms. Type: AutoML Parameters 7 W
» Pipelines create a cache at each step so ; [ — —

you can quickly iterate your models. f1-score 100

== ——= |

BUILD MODEL
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* Pipeline:@ 7= =13 » €22 = 5 BH7F
= 2 Fjclicd -
* F s g EL ) R R g B A mL&ﬁ:}g

* AW AN L FELR

- ft;}y%”ﬁ j\w;&ﬂ:;\.

AutoML Results

MODEL NAME

fixed_window_size_rank_0

fixed_window_size_rank_1

fixed_window_size_rank_2

fixed_window_size_rank_3

fixed_window_size_rank_4

ACCURACY

63

66

69

65

64

3049

2149

1849

3274

1340

24

12

27

SENSITIVITY

61

62

60

58

55

63

62

61

60

58
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- F\ 7}‘3“':1' ~ “ﬁn €§- ~ {%ﬁ‘ﬁ’-‘r Coreﬂgll\{li%

* % Download Model § & # > :E3 T K T
®* HW Platform: ARM GCC Generic i
® Processor: ARM Cortex M4
® Float Options: Soft FP S -
® Compiler: GNU ARM Embedded (none-eabi) 10.3.1 ((£ # * & dvK &) S e

Float Opticna

Download Knowledge Pack

® Format: Library Soft FP ;

¢ ﬁ 15 )F i7‘ ks '} 5T e::mnr Embedded (none-eabi) 10.3.1 -

* B-iE “DOWNLOAD” ™ §* -3 et ;

*FEREET i 0 * AL 0 libsensiml TAL R F et :

CoreMaker-01 ~ =1libsensiml| & Pk 2 b '

PR ey 2 RS -
8 Advanced Settings

v

& DOWNLOAD
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| “z% 1 Coretronic

(¢ » 37T CoreMaker } e13S
er R L& T AT P o

F COM14 - Tera Term VT — O ®
XD HEE Z3(Q) FBW EHH) Knowledge Pack information
: Class Map:
1-BG 2 - gun_shot 3 - music_1 4 - music_2 5- music_3 6-music_4 7 -music_b

Sensor configurations

Name: AloT_mic_gun_8K
Plugin: CoreMaker-01
Sources: Name: Audio

Sample Rate: 8000

Sensors: Microphone
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MEMS

AI '} ﬁ%‘l N Coretronic

i * $iE F R fx CoreMaker-01/sensors/SensorHub.cpp
* Al m?‘#i%j% % % 78 (73| % 85 {7 errrun_ai_model "L 7| iE 7 F 4
! ¥1 & sensor B e % & kb_run_model » B i 7

7 ¥ % NULL > 4™ B]#77T
%+ % 69 (77| % 76 {7 c51SensorHub::sensors "L 7] 5 & F

ST R
Bd s TR i R

®* sensor 5 =¥
JPARNINY

P TN

rHub: : sensors] |

&acoustic node,
&bmes80,
&kx122 ,
&gmc386,
&gmple2

RUN MODEL run ai model[] =

kb_run_model,
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° & * ik E F £z CoreMaker-01/sensors/SensorHub.cpp

* SensorHub::HubTask() #_ 434 CoreMaker-01 7 #1452 & function
* ALfE DAl &% 255 (T3] % 267 7

o Hfcret k& Ak Al PR &

else if(run_ai model[i])

t re
ret » -1

printf{"Al classification result: ¥d\n", ret);
kb _reset_model(®); nin

else if (ret == -2
printf("This segment has been filtered.\n");
else if (ret < -2

printf("AI error: Xd\n", ret);

MEMS

t = run_ai model[i]({SENSOR DATA T*)m dataBuffer, m datalen/sizeof(short)
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b, 2L v ol MEMS ))
P-‘ _‘L"!:» 3@ =3 Coretronic

A )

thYtEEBERHI (CMC): https://www.coretronicmems.com

CoreMaker: https://qgithub.com/CoretronicMEMS/CoreMaker-01

* Audio Detection Demo: https://www.youtube.com/watch?v=M3D-ABjVdil

#EEM484 MCU: https://www.nuvoton.com/products/microcontrollers/arm-cortex-m4-mcus/m484-usb-

hs-otg-series/m484sidae

ARM Mbed OS: https://os.mbed.com

iE ZWIFi/BT:

« 124H: https://www.iottech-corp.com/zh-tw/iot D3F1.php

 SoC: https://www.opulinks.com/products

SensiML: https://sensiml.com




