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Acceleration Sensor

Gas, Humidity
Temperature Sensor
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BLE/WIFI module

Audio Sensor
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ML Web-based tools

A

-

Data Capture

Build Model

~

Test Device

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
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5.6 cm

® Barometer: CMC GMP102
® Environment Sensor: Bosch BME680 —

® Accelerometer: Kionix KX122-1037 ——

e o l-m

® 2 Buttons: reset and user button

WIiFi/BT Module: loTTech ITM-D3F1

oo a[mlazy [
cL[Eamlzy W ARl

® Micro SD card socket
Microphone: Knowles SPU0O410LR5H
MCU: Nuvton M484SIDAE

NG

uBLN

e e Micro USB connector
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—@ mikroBus-like pinout for expansion
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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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https://www.youtube.com/watch?v=M3D-ABjVdiI
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CoreMaker-01 Build Model
Data Capture Multiple types of sensors

/‘ *— CoreMaker-01
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monitoring w nuvoTon M484
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Industrial ® programming
application :
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TinyML: Tiny Machine Learning
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Generation and Support
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SensiML

(i

Project Summary

Prepare Data

Build Model

Q /

Explore Model

=, Test Model

€@ Download Model
®  Get Started

= Demo

lE Documentation
@ Support

|~]
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“5: SensiML & Edge Impulse

Project: fan_01_20220701 3]

=" EDGE IMPULSE Product Solutions ~ Developers v Pricing Company ~ Blog

Login Get started

MODEL VISUALIZATION  CONFUSION MATRIX  FEATURE SUMMARY MODEL SUMMARY PIPELINE SUMMARY K

DATA ACQUISITION [ANOWALY DETECTICN)

@ Collect

Acquire valuable data

Tactas | e
S— -
79%/21% @

Average across all validation folds

securely and rapidly build Record new data [ connect using webusa |

10m 45s

datasets
Unknown high UNK Support  Sense % Collected data Y @ 2 My device v
Design ‘
Unknown 1.00 . :
Mode 12nedsnez s2 Mot »
high 0 3.00 100.00 Sensor Frequency
low 0 3.00 100.00 Test Mode 1.2nebrbgo.525 Vode? Today 3
off 0 3.00 100.00
rock 0 3.00 100.00 Mode 1.2nebrbo.522 Wode2 3 Soie 1 oneb B0 2
stick 0 0 4.00 100.00 Deploy Made 1.2nebrbo.s21 Mode 2 Today =
Mode 1 2nebrbgo. 20 X
Total 0 3.00 4.00 3.00 3.00 4.00 0 17.00 et s s . ;
Pos_Pred(%) 100.00 75.00 100.00 100.00 100.00 Acc(%) 94.12 Made 1.2nebrbgo.s16 Mo 2 Today 3
Mode 1.2nebrbtos14 oy, 194355

Full training data (finall model with recall)

SensiML Edge Impulse
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\ 7% (No-Code) & > 4%

;975 (Low-Code) ez &= & »

1 NG_30_NG - AloT_vibe dclproj
File Edit Helo Fie Propertes - a
—— £ Mode: Label Expl yew—— | Segments KHGWLEDEE PACK UMY
ion: 2_label xplon
m Sessmnlz’ m Id Label Start _Length _ Status. S
522311305 s0m3) £ 388 T =0 £t = Testos
R CE E
@ Do
[ I
[ * ot Stans
5000 & Demos
1 0f 1 items selected
. < B Documentation
] 2] ] -
3000 e
2000 Media Player Pas, Predls)
Video: - M -
1000
il itk i | ¥ TRV e e [,yH i
o a
B 2 B - B
Accelerometer Acceleror a - HEl - 3 o mam  wa
En 0 s w0 sm  1em
20885 -H- ! N - B
OOEEAEN T Joccasienc | ‘ ne——___ =
I‘ Pas_Predi) 0 50.2: 5. Aol 112
=il HEH &= N
ZIN . 2 -
= AR 5 Name: AloT_vibe 7 2\7E | 7ﬂ|J EI‘
[
Type: Input Query n y
l AutoML Results
CLASSIFER
MODEL NAME AACCURACY SENSITIVITY
. SIZE(B)
= Name: Windowing
[
Type: Segmenter
fixed_window_size_rank_0 63 3049 24 61 63 o
l fixed_window_size_rank_1 66 2149 12 62 62 o
Type: AutoML Parameters fixed_window_size_rank_2 69 1849 8 60 61 o
= Classifier SRAM 32000
fixed_window_size_rank 3 65 3274 27 58 60 [~]
f1-score 100
fixed_window_size_rank 4 64 1340 4 55 58 [~}

|

> OPTIMIZE
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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 - CO reMaker_O‘]
CoretronicMEMS CoreMaker CoretronicMEMS Simple Stre| H H
: ' Plugln Details Capture Source
© Arduino Nano33 BLE Sense SensiML Simple Stre Manufacturer: CoretronicMEMS AUdiO -
3 Infineon PSoC 6 Wi-Fi BT Pioneer Kit  SensiML Simple Stre Plugin Deve!oper CoretronicMEMS
Micro schnolog y ML Eva Microchip Technology $ ]
° Microchip Technology  SAMD21 ML Eval Kit ficrochip Technology Simple Stre Captuii Piotical Sinpké Streaning Sample Rate
> Nordic Semiconductor  Thingy:52 SensiML Custom B 5
o onsemi RSL10 Sense onsemi Simple Stre Firmware Download Data Collection Firmware i 2000 M
o Quicklogu Chilkat QuicklLogi Custom S )
ensor Summary:  Name: Audio g
: elected Sensors
- QuickLogic QuickAl Quicklogic Custom Sensors: Microphone
Sample Rates: 16000, 8000, 4000, 2000, 1000, 400, 200, 100 v \
Microphone
o QuickLogic QuickAl QuickLogic MQTT-SN

Name: Environment
QuickLogic QuickFeather QuickLogic MQTT-SN Sensors: Temperature, Pressure, Humidity, Gas resistance

Quicktogi QuickFeather Quicktogi Simple St Sample Rates: 1 m

Name: Motion

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

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

e | e |
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* & * UART to USB #& % 4 > i#l 3% CoreMaker J8 % 4-%r
® % MicroUSBtoUSB # & 4 » :# T £ % (PC~ 78 T h F) 4& & CoreMaker 7 4
s B i

® UART GND -> CoreMaker GND

® UART TX -> CoreMaker M_RX
® UART RX -> CoreMaker M_TX
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* B frig A5 > 4o Tera Term?! (Windows) ~ 8 T 3 3E B4 £ 2(Windows) ~ Minicom (Linux) & » 11 ¥
#-12 Tera Term 1% & g b

Tera Term : BIIFESE X

O TCRIF myhost Erarmple.com

§TERI0) =
P » @ j:‘), “ Telnet
1. E ﬁ X 4= iﬁi SeH SSH2

i AUTO

@EEER  WO®:  COML4: USE Serdal Port (COML4) >

LLEs| HEED

* COMT4 - Tera Term VT B = . Tera Term: Serial port setup and connection *
ZEF) SEE BT | 2ZH0) BT ZHEH
SEE).. i : v
- Eﬂﬁ?@ o1 New setting
o= R E :
FEIR »
BEN.. FRUTO 8k v RL#
EEEE). ElfteEA) : nome v
REE).. LR [1hi v HEy
SSH...
- EERIE nong v
o ¥ SSH E2A)... .
2. ‘_1)& ){ BaUd Rate sl 115200 SSH E2E(0) {EEEE
SSH EEEA(N)... -
Teo. 0 |=eem [0 | =B
2FG).
HAEED) Dievire Friendly Marae: TSE Serial Port (200M14)
HIETE= Device Instance I0: FTDRUSID_0403-+P D _6001 +000000004 100K
S Devvice Manufacter: FTDI
ST Provider Name: FTDI
HARER).. Diriver Date; 8-16-2017
SrnmdteiET Diniver Version: 2,12.28.0
EABSmEL).. < 3
1. https://osdn.net/projects/ttssh2/releases/ 22

2. https://www.microsoft.com/zh-tw/p/%E4%B8%B2%E5%8F%A3%E8%AAY%BFY%E8%A9%A6%ES5%8A%AIYE6%89%8B/9nblggh43hdm#activetab=pivot:overviewtab
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AP 2

i ~ SensiML % =t e Downloads B & https://sensiml.com/download/ > ﬁ\ SensiML Data Capture
,—11 EI

Lab T < x

@ SensiML Analytics Toolkit Dow X +

< C @ sensiml.com & & % @!ﬂi-ﬁiﬁﬁﬁ

»="H W |

SensilML

Products Solutions Plans Resources Support Company Developers Sign In

SensiML Downloads
Get the Latest Application Releases For Building Intelligent IoT 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 running in the
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* B Ex SensiML Data Capture Lab
* B x g EE

JEE A

* % »~ CoreMaker % T_t¥% -

W

m Help

=

>

% ~ CoreMaker X

"

New Project

Name: | TestProject

%]

Location:  Ch\User

sikc.hut\Documents\SensiMLYProjects

Browse...

Find

Import Device Plugin...

Delete Device Plugin...

Settings...

Project Properties...

a)

| 4

MEMS
Coretronic

¥ 7+ CoreMaker-01/SensiML/AIOT2101-simple-stream.ssf

EER
<« v P
HEEE v FEERR
ek A ==
@ OneDrive - Perso
==
¥ D
¥ =
& x#&
b ==
W =E
| BRETE Gsf
Sh=L
Ez=
s 2RERE Q)
= files (ionfilesD1

o BB

> ¥# > TH > PortableGit 32 > aiof

0 AIOT2101-simple-stream

ttest > aiot,

2022/1/10 £ 08:42 SSFER 4KB

BEEZE(N): |AIOT2101-simple-stream

~| [ssFile (559

[#eo |
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@ a[:%— Co rEMaker (1) Coretronic

o #L:% “Switch modes” #4= » i # “Capture”
e % % Micro USB to USB 4% » it 3% PC ¥7 CoreMaker

Project-01.dclproj
File Edit Help

Project Explorer

4 Select Mode




it & CoreMaker (2)

° i~ Capture f. o & » BLiE B & T > CoreMaker-01 77 “Connect” %4~

l

File Edit Help

Project Explorer

\11 Sensor Display

AloT_vibe dclproj

CoreMaker-01

® Disconnected

Eua

Mode: Capture

Camera
Webcam

@ Disconnectsd

Connec

MEMS
Coretronic

File Settings

File Name
Mame Untitled.csv n
Text Untitled
Label -

File Metadata

+ Add Metadata

00:00:00:00
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7= = Sensor Configuration (1)

& #a Device Plugin 7%

, %&? uNeth , i/E‘)\

e

T

N

%

° FH L% “CoreMaker-01” i1 device » B-# “Next” i& » T — #
]d_

Sensor Configuration

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

MEMS
Coretronic

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

CoretrormcMEMS

Device

CoreMaker-01

Plugin Developer

CoretrorcMEMS

Capture Protocol

Simple Streaming

Available Sensors -

Microphone, Temperature, Pressure

Humidity, Gas resistance, Accelerometer
Magnet

Arduino
Infineon
Microchip Technology
Nordic Semiconductor

onsemi

Quicklogic

QuicklLogi

) Quicklogi

Quicklogic

Quicklogic

Nano33 BLE Sense

PSoC 6 Wi-Fi BT Pioneer Kit

SAMD21 ML Eval Kit
Thingy:52
RSL10 Sense

Chalkat

QuickAl

QuickAl

QuickFeather

QuickFeather

. daih 4K

SensiML
SensiML
Microchip Technology
SensiML
onsemi

QuicklLogi

QuicklLogu

Quicklogic

QuicklLogi

QuicklLogu

Simple Streaming
Simple Streaming
Simple Streaming
Custom

Simple Streaming

Custom

Custom

MQTT-SN

MQTT-SN

Simple Streaming

“

Accelerometer, Gyroscope, Microphone

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

Accelerometer, Gyroscope

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

Accelerometer, Gyroscope, Microphone
Mayhew ADX

Accelerometer, Microphone

Accelerometer, Microphone

A | . ‘ - .. L
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7= = Sensor Configuration (2) Coretronic

o I IL& 1 Plugin Details £17% & > BE# “Next” %%
* :% 3% Capture Source ~ Sample Rate ~ % Selected Sensors » % T_% = BL¥ “Next” ¥4
® "% 5.k & 4] > Capture Source i #% “Audio” » Sample Rate £ # “2000” (Ff 3k i) » Selected Sensors § &
“Microphone”
® Sample Rate % % ## ¥2 CoreMaker 7 %8 4p IF e73% T_iE

CEFE R UGDEH TP gy LB “Save” % AR L

Plugin Details
Manufacturer. CoretronicMEMS SEI‘ISOI’ PI'O pertles

Plugin Developer:  CoretronicMEMS

Capture Protocol Simple Streaming

Device Plugin

Firmware Download Data Collection Firmware
CoreMaker-01 i 1
o . Save Sensor Configuration

Sensors: Microphone Capture Source Enter a profile name for your sensor configuration.

Sample Rates: 16000, 8000, 4000, 2000, 1000, 400, 200, 100 Audi . This will be saved as metadata to any files that are
udio collected using the selected configuration.

Name: Environment

Sensors: Temperature, Pressure, Humidity, Gas resistance Sample Rate

Sample Rates: 1 |

o

£ 2000 \a
Name: Motion
Sensors: Accelerometer

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

¥ Microphone

BN BTN

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

30



£ = Sensor Configuration (3) cordhin?))

* SampleRate :E H K B > L R P BIFK EA-T !
® #2 (Audio) : 2000
® “4vig & (Motion) : 3200
® 7% & (Environment) : 1
® J& 4 (Pressure) : 256
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* CoreMaker 3 4 fé& ‘P'”"n‘lﬁ%l A IR T
1. #3
2. ek B
3B ¢ SR A SRR ZF AT
4.0 4 > & $EA R

o i3 N AH SWIHHER 234
»2:ON 3:OFF 4: ON -> 4ri# &
> 2: OFF 3:ON 4:0ON -> & &
»2:0N 3:0N 4:0N -> #3
> 2:0N 3:0N 4: OFF -> & 4

32



@ 4 CoreMaker £2 Data Capture Lab

* ;& » Connection Settings F o

N e s

2

iﬁ‘—l E‘i‘!’—.‘g’t ”Done” 2

e A =X 2L# “Connect” >

GETP T AR AR

=

T+ 1H

fHiE

Connection Settings

Capture Method
Live Stream Capture

Connection Method

Serial Port

coM9

EEERIE

PR

(a8 PRk

Fé"‘g’%ﬁ:r%])‘;w‘* = 2| B

TRV BRF (F ki ‘/P‘»ﬁ'l'%‘“%'Jﬂ

CoreMaker-01

(oo | I - 1]

» B# “Scan” 15 0 g DI RIT] 7

‘‘‘‘‘‘‘‘‘

LR LTS

IR, “Retrieving Configuration” p¥ » 3% /& CoreMaker

T L)

CoreMaker-01 Camera

MEMS

00:00:00:00

Coretronic

BAELE R EHER

e SW2 %

¥ 3% B SW1 (Reset) #%

R
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] cordt2 )

c BLERET + T 4 m”Start Recording” 4% 4= FF 4o B~ 30
* B FAR R E FER &Y~ ®\SensiML\Projects\[& % 7 f]\data\” > #HF € 14 csv RN

File Edit Help File Settings
Mode: Capture )
CoreMaker-01 p F:\:me s . ﬂ

e Text ~ Untitled
0000 le Metad,

Connection ~ COM20

Device
| MWM\MMMAWMWWJ\/WWWWW‘WWWWWW’WW“”“
*°°°° Fa'ﬂﬁ“]%ﬁ HY =

‘ — — 00
Camera
e e
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2. 7% “connect” = BT ELR

3. MR 32 ey
. N
()
(]

4 #4 “disconnect” FEBH e 3B AR

e i % UART @ﬁs?] =1

: He R o A NS TR

° }i(EJ F' «}J-l,( 8 ]T"m_ﬂj_ %uﬁfgixﬁxi ’ ?]ﬁb;}’,%_v]/{:%%‘gjz_?{‘#ig fif):,\, 16 fi"_;u ’ __‘]i_‘::' ]
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E R

* i% 3% Edit {48 T 7 “Project Properties” % 7%

A

Help

-

Find

Import Device Plugin...

Delete Device Plugin...

Settings...
Project Properties...

Project Properties

Segment Labels NG
oK

= E1

MEMS
Coretronic
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3= = % %% 2z Session

* #L:% “Switch modes” #%-4= > :£ ¥ “Label Explorer”
o BLEFAT T 2 e+ 73 session
* % Name ## t‘*jg?] » session ¢ i > Type i # “Manual”

AloT_mic_gun_8K.dclprgj

File Edit Help File Properties

Project Explorer Mode: Label Explorer MRS

Session: | [A) 3types_auto - - Detect Segments.

MEMS

Coretronic

New Labeling Session

Alabeling 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

I R
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* BLEART

* ik
., A%

ajpa]j%]

’
—

-

° BLiE MmiEit e $iE iR e
» BLiE “Save Changes” #4215

=

2%

8223 - 11305 (3083)

R B R R A g NI 2

b 2 e “Project Explorer” 342 > B ¥ 4%
g

NG_30_NG - AloT_vibe dclproj

Meode: Label Explorer

B IRACEE E

I

5000

4000

3000

2000

1000

-1000

ofafefe]

ession:

(M) 2_label

20889

File Properties -

Segments

+ Filters

Id Label

Start Length Status

1 of 1 items selected

L ETT]

Media Player

Video: - Add -

MEMS
Coretronic
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= = A (1)

* i » SensiML Analytics Studio 4 . (https://app.sensiml.cloud/auth/login/)
o gL

y=_H N |

SensiML

* = # project

MEMS
Coretronic

Open Project

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

A AlOT2101 0 0
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}\i:‘ :_ ’thi‘] (2) Coreﬂgll\{li%

/2

* & PrepareData . & ¥ 2= = 71 Query

® A & g%
%J » Query v %‘P‘ =1 U
= Project: AloT_vibe 5]
P /. r 2 . - —
® % % * ch1Session SensiML
B [
i 1{% % * i Label = Project Summary
. P 9 )
3B al’gf- PIOt g ;}7%\ = Prepare Data uery
e 7 Ig = _\ “« ” sk AloT_vibe v
iF 3% % = 2L “Save kg F N, Build Model
Session
@ Explore Model 2 label M
=, Test Model Labe
Label -
@ Download Model I
segment_uuid v
@ Get Started S
AccelerometerX, AccelerometerY, Accelerometer? -
fm Demos
2 Documentation Query Filter =
@ Support Plat
Segment -
==
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% Build Model F & ¥ £ = H-7|
* uL# “BUILD MODEL” #%4=2F = 7 pipeline

© Mt iE 2 R gm0 %+ 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.

Name: Windowing 7

* 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
* Pipelines create a cache at each step so 51 Classifier SRAM 39000

you can quickly iterate your models. f1-score 100

—
BUILD MODEL
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* Pipelinei@ 72 = {5 » g== 5 BHF

* AR AMNBHF ML ERELTRF

P X B R o
A AR ] A BHCRE § B P PR

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

CLASSIFER

SIZE(B)

3049

2149

1849

3274

1340

24

12

27

SENSITIVITY

61

62

60

58

55

63

62

61

60

58

© O O o 9
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T RE ~ i bk Coretronic

* % Download Model F & ® > 23 1T K 2
®* HW Platform: ARM GCC Generic o
® Processor: ARM Cortex M4
® Float Options: Soft FP s -
® Compiler: GNU ARM Embedded (none-eabi) 10.3.1 (¥ # + & ik & ARM Cortex M4

Download Knowledge Pack

) Sohre -
® Format: Library :I::J.l.;rmEmbedded[noneeabi)‘lo.:ﬂ -
® H kT A Gt o )

e 2L:% “DOWNLOAD” i\" Ho A oo
P RR ST It o LG o lbsensiml A < G F

CoreMaker-01 T 72 libsensiml F 2
° B {7 il 8 2 Esr - :

Advanced Settings

i

& DOWNLOAD
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28 Library& Coremoms

Fan_label5_90_ARM-GCC-Generi...

G | IS /knowledgepack/ _U(- w ©

2,38 y U |\ A miEEM Tk @ ¢
knowledgepack_project 1.9kB HEK 2022507H501H 1...
libsensiml 169.9kB HEEK 20220785018 1...

1. = ;‘1 SensiML¢H

it HBix CoreMaker-01
knowledgepack

O =i . 2. #libsensimlB~ £ i 7L &
* 2R cmake docs mbed-os nvt_rs485 4 mﬁ% gi

build ™

3. & #7Build code # # bin¥

G XE#
i F F F b, HEbingh 3B 4
sd_card SensiML Sensors TARGET _ CMakelLists
$ & AIOT2101 Ext
= @K O = h h C
== custom_ Debounceln  Debounceln global.h jRead.c
targets. .cpp .h
json

ﬂ B xtt
S 107168 4 h o h = —
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Build bintg

HERG S BE R

O ®if
* 2R
Gt KE#
O £\
0 TH
& @k
= -7

B xft
B8
g KRR

(e) VBox_GAs_6....

AlOT2101

develop

GCC_ARM

CMakeFiles _deps mbed-os
AIOT_2101. AIOT_2101. AIOT_2101.
elf elf.map hex
cmake_ mbed_
install. config.
cmake cmake

23 TAI0T 2101.biny (113.9kB)

MEMS
Coretronic

nggk

TARGET | [NELFELEE

AlOT2101 bin

build.ninja CMakeCach
e.txt
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) “z:ll\ ) Coretronic

i UART 5 I Al R e 58 % » A8 %

[ J
e
a0
s
[

P

i
O
@)
@
F <
QJ
)
™
-
3
n

=2
N9
i
o
M

’ 2 VAV -2 o4 -
m&?lﬁ&a’?&%ﬂTﬁﬂm

T COM14 - Tera Term VT — O *

#IB F|EED FFEQ Z=HOQ BEW SHH) : .
- ey TR Knowledge Pack information
ult: ]
ult:
ult:
ult:
Jﬂ: ] 1-BG 2 - gun_shot 3 - music_1 4 - music_2 5 - music_3 6-music_4 7 - music_5
ult:
J%t:
jﬁ; ] Sensor configurations
ult:
Jﬂ= : Name: AloT_mic_gun_8K

ult:
J%t: ] Plugin: CoreMaker-01
ult
ult Sources: Name: Audio
ult:
jﬂ B Sample Rate: 8000
ﬁ:‘f : Sensors: Microphone
ult:
ult: 2

Class Map:
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MEMS

-FE )@’ I%\ i]?; A 4 3—»—: -f!? %i: :?‘_ f;-" Coretronic

® Windows 10

* WX EE

* Git — FEFEIRBESER

® Python -

® CMake

® Ninja - Ama=ElAs

® Mbed CLI 2

® GNU Arm Embedded Toolchain -
* imoh B4 https://github.com/CoretronicMEMS/CoreMaker-01/ ¥ docs 3 ® p 52

coremakerf %45 @ _V1.1.pdf

49
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Add Python 3.10 to PATH

2 Python 3.10.3 (64-bit) Setup

-/
A

python

flll:'

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)

windows

Add Python 3.10 to PATH Cancel

MEMS
Coretronic
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- B v MEMS
CMake —x %‘3 ER T‘E': i Ig Coretronic

° 3.19.0 ¥ F iR A

% % pFi% B] Add CMake to the system PATH for all users 2 Add CMake to the system PATH for the
current user

12 Install Options — e

Install Options
Choose options for installing 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

= ==
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. s . - MEMS
GNU Arm Embedded Toolchain % %73 %, ¥ 7 coretronic

A=

* FPC e 3 % K% AH %A chcross compiler » 35 # GRS I St ¥ AT
% % % 4 ¥ Add path to environment variable

{71 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

[l aunch arcvar bat
[+]iadd path to environment variable:

l=]
Fal
~
(i
=X
@
=
i
IT
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, . : MEMS
T 3\ f[_‘]a %E;’_ }Ey .ﬁ‘? %:Ff_;\ Coretronic

* AU EHRTFARTT #5 »~ “git clone --recurse-submodules https://github.com/CoretronicMEMS/CoreMaker-01.git”
£ GitHub Desktop % #c 48 ™ % = 4z 5

SRR TR ETER -

clone --recurze-gubmodules httpe://fzithub.con/CoretronicHEMS /Coredaker-01.2it

‘mbed-og’

CohDzerehke. hus




i‘%’ A LE D ‘)‘é ii;}";ﬁﬂj %:‘if’. ;\A Corelﬂgll\{liﬁ

° it * iR E R Fx CoreMaker-01/main.cpp
* A% 102 {73 4r “led_g.Flash(100);” iz £ 475\ 75§

while (1) while (1}
flags = mainEvent.wait_any(8xFFFF, 1868); flags = mainEvent.wait_any(@xFFFF,
if (1(flags & )) if (1(flags & ))
I r
L 1
if (flags & ) if (flags & )
SwitchChanged(); SwitchChanged():
if (flags & ) if (flags & )
sensorHub.ButtonPress(); sensorHub.ButtonPress():
if (flags & )] if (flags & y
el L s onSerialReceived();

1

53 307 AR = else if (flags ==

it
]
I
L
1
]

led g.Flash(1ee);
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. MEMS
“ﬁng%ﬁ:]’ 'Eg Coretronic )

* #j » “cd CoreMaker-01” i& » &7 R AT A7 e R &
. %?J *~ “mbed-tools compile -m AIOT2101 -t GCC_ARM” B¥ 42503 % > 47 X % ¥ % & i £ G
ik % = ¢ 7 CoreMaker-01\cmake bU|Id\AIOT2101\deve|op\GCC ARM\ pr » 2 24 AIOT_2101.bin

2. 267 |
FREAE » WA —HHER] °

2tk huiCorelaker-01:mbed-toole compile -m AI0TZ2101 -t GCC_ARM

MeiEie <

@ =S ETER GRIFERERE - O X
-- built Z: s/ke. hu/Corelaker-01/cmake_build/ATOT2101/deve lop/GCC_ARM/ATOT_2101.bin
-~ bnilt ;:f_g: HIiu_nqumrEﬂﬁEEf—UlmeHEE_DUIlﬂfﬂlUlﬁlUlfﬂE?ElﬂprLL_ﬂHﬂ Al 21U heX

C:hlzergike. hntCorelaker-0l=_
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1 Qﬁ;ﬁ‘y"fﬁ- Coretronic
1. @& * Micro USBto USB # % > 8 3% CoreMaker &2 PC

2. FPF3T SW1 % SW2

3. EH SW1-. £l SW2

4. CoreMaker } iz d LED A POM » & 778~ e » B2 d LED 2R % € AF 38 2

3

CoreMaker—01_V1

— PRI
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AR I (1)

° %R ‘{ﬁ CoreMaker-01/CMC_ISP/CMC_ISP.zip

© {7 f2® {5 e CMC_ISP.exe B fAg 3t

(1)

(3)

*\ CMC Firmware Upgrade Tool X
Connection |nterface Statuz
USE v Connect Disconnected
COM18
Load File
Pt File Mame:
File nat load.
Start
*\ CMC Firmware Upgrade Tool x

Cornection |nterface

Statuz

LIse Disconnected | Connected
COM1E
Load ﬁe
Fu/ Fils Name: | CMEAAIOT_2101'cmaks_buld AIDT2101\develophGEE_ARMAAIOT_2101]bin

zize: 115,98 Bytes, checksum: 12bE

(2)

(4)

MEMS

. CMC Firmware Upgrade Tool X
Connection Interface Statuz
Use Disconnected|  Connected
COM18
Laoad File
P File Marme: |
File: niot load.
Start
*\ CMC Firmware Upgrade Toal *

Connection Interface

LSE

Scan Part

Load File

P File Marne:

Statuz

Disconnected|  Connected

Git_32haiot_21014cmake_buildsa10T 2101 developtGCC_aRMYWAIOT_2101 .bin|

zizer 129.4K, Bytes, checksum: 28df

Coretronic
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Ak A2 2N (2)

¢ Wi € NI F L

Connection Interface
SE

Scan Port

Load File
P

*\ CMC Firmware Upgrade Toaol

Statuz
Conkectad

Disconnected

File M arne: | C:Aldzersike hutD ownloadstPortableGit_32%aiot_2101emake buld AI0T2101°

zize: 129.4K Bytes, checksum: 28df

Start

Informatian

o Programming flash, OK! Run to APROM (5 secs)

MEMS
Coretronic
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=\
hY

Sample Rate

i * %iE E B £ CoreMaker-01/sensors/SensorHub.cpp
%5673 % 6075 & sensor tny & o RPN #HKF ﬁﬂ%’ﬁb,‘f‘%{{i sensor =77 samlpe rate
acoustic_node :

bme680 : &k H
gmpl02 : & 4 >
gmc306 : B4 >

kx122 :

43@}% b

‘3 » ¥ 2% %_E & [100, 200, 400, 1000, 2000, 4000, 8000, 16000]
R LE S [1]
¥ 2k T_E 5 [256,512,1024, 2048, 4096, 8192, 16384, 32768]
¥ 2% T_E % [10, 20, 50, 100, 200]
¥ 2% T_E & [25, 50, 100, 200, 400, 800, 1600, 3200, 6400, 12800]

sticNode acoustic _node(PB 6, 2808 ;
3 bme6BB(0x76 << 1, &i2cl);
gmple2 (&i2cl,256);
SMC386 gmc386(&i2cl, 168);

KX122 kx122(&spi@, PA 18, |3208);

MEMS
Coretronic
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MEMS

7%= = 27 Sensor Configuration (1) Coretronic

* ¥ fx Data Capture Lab » & > Capture mode
* gL & CoreMaker-01 = B 7°.” » i% # “Change Sensor Configurator”
e gL# “Add new configuration”

AloT_mic_ML dclproj

File Edit Help File Settings

i Project Explorer Mode: Capture E=#EEHNEEES

File Name

MName mic_sound_AssaultRifleGunSha u
Text mic_sound_AssaultRifleGunShc

Label -

File Metadata

Connection COM . .
pedce - Sensor Configuration
+AddMetadata 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 00 Profile Name Sensors Sample Rate Manufacturer Device Plugin Developer  Cap]
CoreMaker-01 Connection Settings N AloT_compass Magnet 10 CoretronicMEMS CoreMaker-01 CoretronicMEMS  Simj
ComM20
- - cleer AloT_env Temperature. Pressure, Humidity, Gas 1 CoretronicMEMS CoreMaker-01 CoretronicMEMS  Simj
resistance
AloT_mic_ML Microphone 2000 CoretronicMEMS CoreMaker-01 CoretronicMEMS Simy
AloT_mov Accelerometer 6400 CoretronicMEMS CoreMaker-01 CoretronicMEMS Simy

e

64



7%= = 27 Sensor Configuration (2)

v

* EH ZH 5 “CoreMaker-01” srrdevice
* % Sensor Properties 4L % p > 3E # 12 ¢z {S c53Sample Rate

PR R BER T

"

MEMS

Coretronic

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

MNuwoton Ma87_MIC Nuvoton Simple Streaming  Microphone
[ ] Arduino Nano33 BLE Sense SensiML Simple Streaming  Accelerometer, Gyroscope, Microphone
[ ] Arduino Micla Sense ME SensiML Simple Streaming  Accelerometer, Gyroscope
[ ] Infineon PSoC 6 Wi-Fi BT Pioneer Kit SensilML Simple Streaming  Accelerometer, Gyroscope, Microphone
[ ] Microchip Technology ~ SAMD21 ML Eval Kit Microchip Technology Simple Streaming  Accelerometer, Gyroscope
[ MNordic Semiconductor  Thingy:52 SensiML Custom Accelerometer, Gyroscope, Audio
® onsemi RSL10 Sense onsemi Simple Streaming  Accelerometer, Gyroscope

P TIPS TP A e Pl e Py P TSP P e P Py Acccloenncdne T

Sensor Properties

Device Plugin

CoreMaker-01

Capture Source

Audio M
Sample Rate
16000 v

Selected Sensors

¥ Microphone

EETEE 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.

| %
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MEMS

AI ﬁ\’} %l N Coretronic

i * %iE E B £ CoreMaker-01/sensors/SensorHub.cpp

© Al DT ~ & % % 78 {7 1] % 85 {7 chrun_ai_model A& {7 74

ISR/ 2 SO N S A JﬂLf(% sensor & e % & kb_run_model > H 5 g% L NULL » 4™ Bl #1571

* sensor & ¥ %% % 69 {7 | % 76 {7 crSensorHub::sensors L7 0 R B 5 B s TRB > i B >
JoA N

Sensor *SensorHub::sensors|]
- I

&acoustic node,

&bmes80,

&kx122,

&gmc386,

&gmple2

RUN _MODEL run_ai model[] =

kb_run_model,
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° it * ¥iEE R Fx CoreMaker-01/sensors/SensorHub.cpp
* SensorHub::HubTask() &_#;#| CoreMaker-01 F #4511 534 & function

o Al ﬂi;f] 4 A% 255 (73] % 267
* Sicret X & Al FERE%

T

else if{run_ai model[i

e

Ll

ret = run_ai model[i](({SENSOR_DATA T*)m dataBuffer, m_datalLen/

ret » -1

printf("AI classification result: ¥d\n", ret);
kb_reset _model(8);

lse if (ret == -2

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

printf("AI error: ¥d\n", ret);

MEMS
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INEBHE (FFZE 1@ USB)

1. B AR

sw2 swi

198
O Sy .
= ;91;: DAL L

RESE

NS L
NS
| X

uuuuuuun
LLIEELREETEEE

7

WFEIMESVER » BIFEZ J6
LJumperE’]%LL E pinT »
pin2
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3 .‘l'é:* @ o Coretronic

thy¢ & E BRI (CMC): https://www.coretronicmems.com

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

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

i 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

Bt ZWIiFi/BT:

1848 https://www.iottech-corp.com/zh-tw/iot D3F1.php

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

SensiML: https://sensiml.com



https://www.coretronicmems.com/
https://github.com/CoretronicMEMS/CoreMaker-01
https://www.youtube.com/watch?v=M3D-ABjVdiI
https://www.nuvoton.com/products/microcontrollers/arm-cortex-m4-mcus/m484-usb-hs-otg-series/m484sidae
https://os.mbed.com/
https://www.iottech-corp.com/zh-tw/iot_D3F1.php
https://www.opulinks.com/products
https://sensiml.com/

