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Guard Patch: Wearable Devices

PEE T EN TR AENE

BEATEZNMERRZERREES

AEHRCBICRREZE

ERmeEFa

Al Diagnosis Platform

. 2ELE| [EEREx
wNEp3 | | EEX gag | |masas
ERFNAEE

Smart clothes Urine detection

SIRERS EEENE REERA

ERARRBAISERRZ
Al algorithm and platform J




Guard Patch: Wearable Devices
P T EAM TN A AL (B &-])
lectrocardiogram (ECG) Patch (pt ¥ = A4 24 | pF @ 2w =
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Guard Patch: Wearable Devices
pEE T HEANFTENEASAE (A &-])
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Guard Patch: Wearable Devices
LT EA TR AENE (AE-2D)
= Smart Clothes (57 £ # ) — pbw %

M ABHCBICREE

10 bits | o 12 sn o s BLE 5.0
> - 8 IV 1505 ?-;*E
ADC st EE Module User Interface
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g1

FE RPN LR IR

Cardiosport 7 ¥ g ip] %:
1 - 3 Lead ECG Recorder
2 Channel differential ECG inputs

Event Detection

HRV

Respiratory Rate .
\ 3 Bluetooth’ &l

Vital Signs =

7-14 days battery life

ASIC

A RFERRTER
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Connect Channel Settings
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= System overview
1 Size = 2.1cm(W)* 3.5cm(L)*8mm(H)
1 Weight depends on Li-ion battery
1 Power = 3.7V ~ 4.2V/(Li-ion battery)
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= System block

Bluetooth (E£=F - B4R [E#izs)

Amplifier (B K28) Filter (i5(25)
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Power
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Guard Patch: Wearable Devices
pEE A TR EAEAE (A &E-2)

= AR LT = SCHRAS R Y K 6 R IR AR
PCBEREBE BUF ERETHE APP o o {EF& 71 E WEB

AMERERERR

(
= %% A& 5 & 7t % F :youtube. com/Innocbic
Smart clothing of pet

@ » 2

Front-end
Electrod
ectro e- circuit Smal‘t phoﬂe

ARM - Bluetooth Internet

L 3 - x_‘: ’
Cortex-M0

Sensor — FI:;:::;:(] """ %EW@%%BE@E
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Guard Patch: Wearable Devices
Eé»f/?'%%zﬂ FRFARA S (A5-4)
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Guard Patch: Wearable Devices
b AN TR SN L (A &-D)
= Smart Stethoscope (i &£ F 7 F) — pbo 5

MAEHCBICERE

gt (s0rtc) s the second Intercostal

| o
16 the left of the stervuim. You cen beat hesr sourds

Lower Left Sternal Border
o (LLSB) (Tricuspid area)

Lot lower itarmal border (1rieuspid) i the fourth intereostal

VAN RS iGN KAt 18urte A IR 08

Apex (Mitral area)

Apex (mitral) 4 the Aftn immercostal spacs m the
misciavicutar ina, IS sasiest 10 haae mitral vaive:
8811 P e 450008 17 IR anh

#
)
=
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*
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28 Show Files ECG .
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Guard Patch: Wearable Devices
LS M TRNE RN L (R &-D)

lo) everyone, | am Dr Chen
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Guard Patch: Wearable Devices
pEE T EA TN ARNE (A &-6)
= Epilepsy Detection and Stimulation (gp "a s 4 Bl 22§18 & 30)
E ISR BT

B MRRIE AR BE AR

A% A BRI 28 s R RS
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Guard Patch: Wearable Devices
L RN TERNEASENTE (B &)
= frianswer (FFEF L NP mp R 3 ice)
Yutech ‘J we= TriAnswer:Try and Get Your Answer (38 5 3% )

Tr lAnswe r Try and get your answer

TriAnswerEFERE—TEESRASERETE
ERfFKET S ESRMNEE

EERABEEENER
« EE2505  RRAEEES

o JEETHEIEANR
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« EREIETESR

\, TriAnswer
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Guard Patch: Wearable Devices
pEE T HEAN FTENEASAE (A 5-8)

= Car Driver's Fatigue Monitoring System (2 #* & 3 & & i | % 5¢)

ECG
Detecting Electrodes

PPG Sensor

MCU &
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Guard Patch: Wearable Devices

REE T EA TR A R
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Guard Patch: Wearable Devices
pEE T HEA TR ARAE (A &-10)

= Portable and Wireless Urine Detection System and Platform (& + 34 3¢
RSB RIZ I o ak R R F R T o)

38



39

2018 %« iﬁi:}i

I

Eﬁ
,ﬁ'/

L
3

ﬂTﬁﬁﬁﬁﬂﬁ
ﬁrﬁﬁzﬁﬁﬁ




EX: 101%314# g T

E“’ﬂ A 24-] F‘i"ﬂ ‘ﬁ'\* E’”?’”aa FORSL(BTHE R ATAI N P EATEL G LD P s A 3 A E X e
IFTRIF R > - &)

7%”%?(@ e 2% 0 F) P o RRRFEM(E (TP LT 1 4)
RFZ(EEPLETHT] 27 - FRRFFR A FORARERES - 7)
PR R B TR ) (B8P 0k R (% 2 B W)
f%%& > B (m 3K f%;%é?‘é%‘x%ﬁ@?%)
RO ik 18RI 1k $(SPARK TAIWAN (7 84 5 22 5 4k 64 4 353735 %))
wE T 5“45’?3133%5?%ﬁ?‘ég(yfijigm?%,fi B A o~ % T MO E OB R BB

CARTE)
LR EN ST L FEICE S LY SIS
FER e | (PHRIE? 2 BBAR L TP HBRES - 4

L
TR RSURRRRIR T ek B AR S A ART (TR SRR L Y AP E S S
PR (TR ) )

40




AL FERBES




2019_Afibfazise A _BlRE_TN A E




3K a1 25 UL B2 3




LB TR B R R et

ZBFE - Trianswer 1248742

Presenter : TonyBh#{
Date : 2020/01/30~2021/12/31

Communication and Biologic Integrated Circuit Laboratory




. )
Outline \‘l

- >
———

u ]
o YR Y EBFEINEKE?

it

o Why Trianswer ?
» BRI - Trianswertg AN 44

0 ECG(/L.\ M E%) « EMG (ALEFR) - PPG CEEETERIMANIR) - KE8E
* MCU (fafZE#l=3)

[ Trianswer? 1’EI)IL* ml:l
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= B4 - Internet of Things

= EEM-Z|ZZEI995F hARAY (RRZEEY —E PR MY B

« EREFREHRMN - KFEFIUNY® (Things) ELEE—E
o ER—EMHBERNALS

- BEXE - EERXERE - HEE.F
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259828 € - HPmihizHh36%

ZR72428=€ - BESFINERERL3.2%

ISE
Global Internet of Things (IOT) Market Revenue Share (%), 2015

= 2015 - EIKYIBETISE

Source: Research Nester

Reference: Research Nester, Internet of Things (IoT) Market : Global Demand, Growth Analysis & Opportunity Outlook 2023
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=

“How would you be interested in wearing/using a sensor device, assuming It was from
a brand you trust, offering a service that Interests you?

Base: 4,657 US online adults (18+)
(multiple responses accepted)

Source: North American Technographics® Consumer Technology Survey, 2013

Source: Forrester Research, Inc.
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Reference: Apple Watch Series 4 Keynote
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= Trianswer, Try and get your answer
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« EEAESEEE - Trianswertg& 2B N 48

a ECG(IL.\ all5k) ~ EMG (ALERER) - PPG (tREME#EIMAIR) - KIGEER
* MCU (=)
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JRIBTT 4R : ECG

= ECG: Electrocardiography - iLEH
o DS ESEHMEEEMNR - LEEHIRELOERR
o BI—#H(ME)SHE - 4CEF/0ERYE 38 E 8
o —HEMEM—E "5iE (Lead)”

0 ARIERE - ARUARAELEOIIE EEE,E@J

AMI ECG, ANATOMY AND PATHOLOGY

Reference: Visible Body
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[RIBT 48 : ECGiRHBYRECE

= ECGIREUZHRK

Wave Segment Duration Time
R3 ECG RECORDING 2
NORMAL WAVEFORM
P wave ~80ms
P-R interval 120~200ms
QRS complex 80~120ms
wave
T wave 160ms
. 0.6~1.2s
R-R interval (50~100bpm)

} Y-axis: 0.1mV / grid
lTl

Reference: myDr (http://www.mydr.com.au/tests- _ _
X-axis: 40ms / grid

investigations/electrocardiogram-ecg)
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FIB7r 28 . ECGELL & ENE 1%

*SA nodeE4AH ?’L"&@M’E 2
MR | WHILERBEEENEIE

Atrial Excitation
NEEE

ERIESA nodefEZFIAV node
Sehk -;—EP&" KEROLEEEEEE

(depolarization)

i

sy | VD ERBEEL - BUETES
T EEQRE

Ventricular Excitation
NEFE

BUEEEEERFELE  LECS
SR | ‘T2 EMBE
HE—SELERE - SK

Ventricular relaxation
- N FR 5 ONEEEBRLE - EETK

GIF Author: Kalumet (From Wikimedia Commons)
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Sy ol S r\
o BEENZ - ECGHEIEE ¢

R-peak detection: EHOBkRE (bpm)

m
= HRV(Heart rate variability): /& « BIRXRWE 2 ES=EHER
= CNN -~ LSTM....... ¥l Bl VB A B2 FE 4

HR 90 PVC9 RESP22 T1383 B : | f

! l”‘“’ e e i e NAAN A A

Torsades de pointes - —#EZ R4 /LELIHIRE
I ¥l " Lk
---------------- j LTUT nno L &

Third degree AV block - T2 EZEEMREH
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= Trianswer ECG module: B EfZ &

e

Vin+
A (+)

As Xy
A >O— "\
A 2 0.V

},/77;2-(_) Pre- Differential Bandpass Vout
Amplifier Amplifier Filter L/7fur)
JAEE EEHAEH B E KA,
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- FENE : EMG ¢

= EMG: Electromyography - HlEE

Q

Q

The information contained herein is CONFIDENTIAL and shall not be published, reproduced or disclosed in whole or in part without written permission of Professor Shuenn-Yuh Lee
B s 8T s, sa0, o

—REEZERBER I -

/AN . REBBARAIKE

FZREAR K 4C i B B AL AV B R ENiik Rs

EANEE(EMG)

=HEAEE(SEMG)

=R AZVEREF

2 [H BB 1

SAlEEE/)

sHEERX

THEXAEBRIECES)

OJRIFEEAE R

RERTLE

BB S

> i

Muscle

o

Neeme electrode

Reference: Julie N. Cété, PhD

Reference: Biometrics Ltd.

Shuenn-Yuh Lee, CBIC Laboratory, EE, NCKU, Tainan City 70101, Taiwan
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RENE : EMG ¢

= EMG: Electromyography - AlEE
o BAEREBEASRINEBHEFMEANER - BEAEHMESER
o E—DW  \/oIEE - NEDR.....FF

Raw EMG Signal

- JWA;V'\/WLT\/WAT\/W’LT\/ Vo

y
DECOMPOSITION | sz

¥
N ——
A——r———*
S5 BFERT

—_—A— A A FalliE

ad ki

S I

Reference: Decomposition of Surface EMG Signals, Carlo J. De Luca, 2006
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BANE - EMG d

= Trianswer EMG module

Vin+

BA(+) -'W\,—
As <y
A N/

A 2 7]

g‘}ﬂ-{_} Pre- Differential Bandpass Vout
Amplifier Amplifier Filter L/ 7fur)
JAEE EEHAEH B E KA,
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FRIETT &S : PPG ¢
= PPG: Photoplethysmogram - J:EEiE &Lz %
o PABEN RIS RE RIS AR H - SRIMEMNIGERREE
o FERAY  BEEARZFHENEED - WApple Watch ~ /JVKFIR

Reference: fabacademy.org
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(mm

d

,/?\"__ﬂmﬂ . PPGHHEEW ﬁ*ﬁ

= PPG - EBDCKH KACRK S

A A A
Lransmission
Ibc | Ipc-ac
x Variable absorption due to pulse
» added volume of arterial blood
S
g Absorption due to artenal blood
=
- Absorption due to venous blood
Absorption due to bone, skin,
and other nssues and pigments
\J

Reference: Webster JG. “Design of Pulse Oximeters”, IOP 1997

¢

V& EL g

/e

AR

B - B -
4.
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e U
= PTT (Pulse Transit time): #580ECG - &1 ARSI EZ
« [MEEAAMEE (Sp02): HBEALN+AI N ZPPG - EXARBMERE

e R Wave =] a

ECG ’l —~ L I\ -~ o A
PTTp
e
Pulse peak

PTTf

PPG \‘—’ Amplijude (AMP)
Y
Pulse foot

Reference: Courtesy: John Allen; ‘Photoplethysmography and its application in clinical physiological measurement.’
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=448 . PPG

= Trianswer PPG module

lin
LN -

Vout
/7 fur]

bC

Offset

_Trans- gyptraction Bandpass
impedance stgeg  Gain Stage Filter
Amplifier WX BB E RS,

FHE A 55

¢
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RIETEE : XIGEERE

= 1%Energy harvesting(J88E) A ECIBEINFEZEA K EH AN
o ERFEHINEREZFERGHE

= XNEGEEtRiR P E A SRR A BRESE T
0 B EERENEALXEIRRITER
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BN : PPG L3

= Trianswer Solar power module

Vout
(~4.2V)

Vin
(~0.6V) Power

Boost Battery

Protection

Converter

B85 i

The information contained herein is CONFIDENTIAL and shall not be published, reproduced or disclosed in whole or in part without written permission of Professor Shuenn-Yuh Lee.
Shuenn-Yuh Lee, CBIC Laboratory, EE, NCKU, Tainan City 70101, Taiwan AAFL FHUTERRII%RE, RE(A2 K R8T Sad, 5F



———T
BUEA 4 : MCUtSA L3
= MCU - Micro control unit - MiZHlzs - HEIREK LERCPURRTEE/)
o BERSTEERFERNERT
« BRMMCU
0 Atmel 25(F—EFREEFTAKRH)
a2 ARM Cortex-MO0 - M3 ~ M4 %5l
= EETF{EE: BLES.0
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EANLE - MCU (

= Trianswer MCU module

;Vl n ADC MCU
LBILE T I RES
ErazE

Trianswer
ECG, EMG, PPG
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Outline 4

|
Q
Q
|
Q

=  Trianswerl&{EREEN B
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={E 4R : ECG

= Trianswer ECG module

GND

Vout

Vin-
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={EN A : EMG

= Trianswer EMG module

GND —

VBAT

Vin-

Vin+
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REN A

: PPG

= Trianswer PPG module

GND —

VBAT

©
O

Vin(channell)

Vin(channel2)

0000000000

Vout(channel2)

Vout(channell)
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W

FIEIT48 : XFGREFE

Trianswer Solar power module .

GND _@
©

VBAT ——

GND

VSolar——m—__|
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={ENE : MCU

= Trianswer MCU module

GND

Vin

The information contained herein is CONFIDENTIAL and shall not be published, reproduced or disclosed in whole or in part without written permission of Professor Shuenn-Yuh Lee.
Shuenn-Yuh Lee, CBIC Laboratory, EE, NCKU, Tainan City 70101, Taiwan HAFAFFHIBREITHRE, RELRELPEe R3S 2E2TH L, oad, 08
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=EESEIR 4
= BEEANRASREZEALeV - BEEFEoA3.7VEEEH . OVEithing]
- InBEREER %a o

= {ERAECGHEAR - 1R %ETrianswer APPLEZIFE I E FHERAVECGK BLIS
. FEEIEA" Vin+" K" Vin-" EfMERTIAYE A -

o UEEESFERAEL —H—EE - MREREREE - A BUHRERERE
ZER - BETER -
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e ¢

A= — Arduino ? \ [

= Arduino : =" FHIR" 8" MAINZR" FHEEFS
= RIRY O RHRE R E R ETE KBS RIS %
ARDUINO
o https://opensource.com/tags/arduino
= "BRANRA"  THEEEGBRERS - ARBRRSELTFH

a 1z EREIEE(Micro Control Unit, MCU)_EE 8 4R 1710
LB F%

0 BERANRF LWBEZSAKREFHA - HEIE "§HE2"

o HEEEPFWRANRS  KBEn - HELRERE... .55
= LB HEEFZARRER R (shield)sk BUAIZS - 3BIIE M INRE

o BEBK - mE - NREREF ~ OXHEE.....FF5
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A= — ArduinoBER B2 {1 -

BB NEEE

freegifmaker.me

Source: https://www.youtube.com/watch?v=C3GhJmmRY4Y
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Outline \‘

= ERGETHER
o IFEMEE

o ArduinofizE=
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ECGREMS & @

= OVEEHNTE : ECG

R ECG RECORDING
NORMAL WAVEFORM

_ Lo } Y-axis: 0.1mV / grid
GIF Author: Kalumet (From Wikimedia Commons) Reference: myDr (http://www.mydr.com.au/tests- -

investigations/electrocardiogram-ecg) X-axis: 40ms / grid
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s - =] /s
EEE - ILDEFTE

= Beats per minute (bpm)

« LORIPIBHMEEEALEENORISEIRR
a ?@%/D\T@(Tachycardias) : >100bpm
o @&/ (Bradycardias) : <60bpm

HR90 PVC9 RESP22 T1383 I

J : I : | . I | | | | | I..-: . I f I

I .I.: J—“ mIV - —n ! A :I _ : quR T ‘r T | e — - .' _\_!1 ll: : .II'. |II .:I! .;: II: | .E f | ,'II !;. ,';I.I.. / ! { B 1 Vq' .i. .; : 1 !I !! f !! ,: | :'- .'I ! .. 1=hy

e S SHEER f | | b N YWY WAL .
b7 | | | W L R R S e | - \f

Third degree AV block - T2 4 EZEEEMER

¢
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Tony-Kevin detection \‘__L

o EEMRAE+REER
= Step L: @B HZEAE
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Tony-Kevin detection(cont.) 4

. Step 2: BEBAEEEEBBFHRENEER ?
0 BE : BEEPE - TREHIMR peak
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Tony-Kevin detection(cont.)
= Step 3: TEEMER peakfEfR 2& B B3#E200bpm ?
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Tony-Kevin detection(cont.)

» Step 4: EHR-Rintervalig - IEHbpm
o bpm = (1/R-Rinterval)*60
a0 BRIAIpeak R ERIR] - ®oI AEFH—Rbpm
o BRL . BEMEERR
o GREA : FIIREARRYEREE o) BEAHER R SFO T —RAKBE
= Case 1l:1.2beats/sec => 72bpm
= Case 2: 7beats/5sec =>84bpm
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ArduinoBY45pER ¢

= ArduinoSMNERN 48 (Uno)

LED & Illllll_
Reset 1z f ool ESGivalkva
USB =4, FRUERIE
wws.arduino.cc - made in Italy
MCU
2.1mm EFEA
$aECE AR

EIRMI I

Source: https://www.hackerearth.com/blog/internet-of-things/a-tour-of-the-arduino-uno-board/
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= }FGoogle - #=" Arduino”

Google

Z3EArduino

IDE(1)

Arduino Q
Q2x BDEgH OBE D3z Exe 53 #E IH

9% 132,000,000 /B85 R (¥ 3hR 1 0.37 #)

EEE TEArduino EEFEEE | Arduine EEERSIHEZED
www.taiwansensorcom.tw/ v 06 222 1898

EEERERATHER T Aduno R REE R EHE - BEHEERHE - FIEROITEE - RS
§H - YIRHRBESEE N - A PTREE - Arduino IEER < 3iE ArduinoZ AR R BRI EEED, Sparkfun &
EEEREE, SecedStudioFZEF (357 -

Arduino EEEE T Arduino Shield THEEiEER
Arduino oo 37 [ B BESSHR I 15 AL e BT Arduino FRINE SRR
IR EXRHE HEIEETN Arduino Shield SERE BRHH

Arduino - Home
hitps:fiwww.arduino.cc/ > FEEEER

g users to create interactive electronic objects
Arduino IDE - Arduino - Arduino Stere - Arduino Create

Arduino - £E57} » BEHAIER2FH

https:#/zh.wikipedia.org/zh-tw/Arduino ~

ArduinoR—F R EF EIREEFIR T AT A FEMEAFHE » AR SRR
RIERFIRIERISEEE - H TR s EfIr B, » DUEE

fEE%4: None  #58)° Single-board microcontroller

BEHE TS R 2R Flash, EEPROM

PG B ArduinoiEE

. BHEArduino B4

EELTASHIHERER
Arduino

Arduino 2 —FEFHIRRBIEERNTAR - EIFREEER

HMAFHE: -

Arduino Uno

Arduino Unc2—3r B ETREEGI284E - EFtMicrochip

ATmaga32BPH#EHISE » BrAduino ceBgEs »

ARDUINO

¢
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Z 3= Arduino IDE(2)

= = "SOFTWARE" #%ift - &% "DOWNLOADS" 1Zifl

©.0)

ARDUINO HOME ST IRE EDUC TION RESOURCES COMMUNITY HELP

DOWNLOADS

WHAT IS ARDUINO?

.
ARDUINO AND INDUSTRIAL
COMMUNICATE VIA RS-485
. . *
i ® \
. % J W HAT A DEAL! >
! A FREE BOARD WITH

o ARDUINO ~  :
i CREATE [

o CREATE MAKER
Write code, make loT projects, PLAN

and access cool tutorials!

. o=
https//www.arduino.cc/en/Main/Software 22 T T ™M \ -~
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Z 3 Arduino IDE(3)

- FHArduinofIDE - IEIRE DEMIMEA T BR L

HOME STORE SOFTWARE EDU RESOURCES COMMUNITY HELP

. Start coding online with the Arduino Web
Editor, save your sketches In the cloug, ang

have the most up-to-date version of

ingall the contributed libraries

the |
and support for new Arduino boards.

E, incl

o . N . .

Download the Arduino IDE

ARDUINO 1.8.9

The open-source Arduino Software (IDE) makes it easy to
write code and upload it to the board. [t runs on

Windows, Mac 05 X, and Linux. The environmentis
written in Java and based on Processing and other open-
source software

This software can be used with any Arduino board.
Refer to the Getting Started page for Installation
instructions.

CODE ONLINE

I Windows Installer, for Windows XP and up .
Windows ziP file for non admin install

Windows app Requires Win 81 0r 10

Get &

Mac OS X 10.8 Mountain Lion or newer

Linux 32 bits
Linux 64 bits
Linux ARM 322 bits
Linux ARM &4 bits

Release Notes
Source Code
Checksums (shaS12)

HOURLY BUILDS BETA BUILDS

Downloac a preview of the incoming release with the most Download the Beta Version of the Arguino 1DE with

updated features and bugfixes experimental features. This version should NOT be used in
production

Windows Windows

Q @ SIGNIN
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Z 2= Arduino IDE(4)

AN e

%" JUST DOWNLOAD"

RESOURCES

Contribute to the Arduino Software

SINCE MARCH 2015,

34,366,220 Eigi=

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used

THE ARDUINO IDE HAS BEEN DOWNLOADED
(IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND

GENUINC BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
INCLUDING CTOMPATIBLES,

USING THE IDE TO PROGRAM THEIR DEWICES,

CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
OPEN SOURCE IS LOVE!

WITH A SMALL CONTRIBUTION! REMEMBER

$50

JUST DOWNLOAD
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D
Z % Arduino IDE(5) @

”
3 Arduino Setup: Installation Options =l
[ | j:tl_ Fﬁ ;Z Z— ¢ Fﬁ ;Z Z— Chedk the components you want to install and unched: the components
7t < 1H 7t H < oo you don't want to install. Click Mext to continue,

Select components to install: Install Arduino software

. . Install USE driver
1 2 arduino-1.8.9-windows.exe Creste Start Meru hortat
Create Desktop shaortout
Associate .ino files

B Space required: 482, 4MB

”
Arduino Setup: License Agreement = | =

.:: Flease review the license agreement before installing Arduino. If you Cancel | Mullsaft Tnstall Swstem w30 < Back | Next = I

accept all terms of the agreement, didk I Agree.

[ -
R it Arduino Setup: Installation Folder =l

Version 3, 29 June 2007 D 4

folder, dick Browse and select another folder. Click Install to start the

.:: Setup will install Arduine in the following folder. To install in a different
installation.

Copyright (C) 2007 Free Software Foundation, Inc, <htip://fsf.orgl>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed. "Desﬁnaﬁnn Folder

C:\Program Files (x88)\Arduino Browse... |

This version of the GMU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

-

Cancel | Mullsoft Install System 3.0 I Agree |

Space required: 432, 4MB
Space available: 26.5GB

Cancel | Mullsoft Install System 3.0 < Back | Install I
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Z#Arduino IDE(6) U

= IHRZRERBZER
[ ] Windows =2 =5)

5 TEEEIEETREE?

E3E: Arduino USE Driver
- £277S: Arduino LLC

[ #EETRES wduino LLC w8 | | 20 ||| FEz5q |

@ CRREEEERAETIRAENENESNE . N THEsTnNT 2E— T FILArduino IDEZ R
TopErEE? N S N
[ S L BBRREHELE  BRIEMER
r@l Arduino Setup: Completed | = -|1 % ? Fl:ﬁ B‘j] %52

Completed

o Ii
Show details |

Zancel | Mullsoft Install System «3.0 < Back,
L
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FELArduino IDE

» TEH - ARESEGEESRE
= - EHEIEE" Arduino”

@ Steam

é:* Spyder (tensorflow)

i nes >

i —
I ‘ Arduino

HP Scan
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FEE - SCRFIESR
0 FERH - NEWAE "Test”

.
sketch_jan10a | Arduino 1.8.8

)

FE =2E TE 30

to run once:

B} Ctrl+MN

BEL Ctrl+O

BEEF

EREE 4
il 4
Eﬁ Cirl+\W

wE Ctrl+S |

SR, Culrohiftss

EE#RE Cul+Shift+P
pall=i] Ctrl+P

BIFEE Ctl+Comma
BE Ctrl+Q

to run repeatedlyv:

HAF2FFHIRRTTIHRE, RF 0o h e

CEIBE fa,



EEArduinoiE

Avd
E2S

= UnotiidE AUSB
é?@é%ﬂftﬁﬁﬁ%&?

I HE RS =

o T E>B%M>Arduino/Genuino Uno

}

WiFi101 / WiFiNINA Firmware Updater

@ Test|Arduina188 [ESEEER)
T=E;
dEFE Ctrl+T
HTERE
BESEUSFHA
void setup() | EEERE. Ctrl+Shift+1 o

Hput your sed pnjssme Ctrl+shift+ M
Sextel . begin (96l EIEEs Ctrl+Shift+L

-

®E - EXRFIIREERETE

UnofABEIUSBFL

a 1T BE>K3E
>COM?(Arduino/Genuino Uno)

void loap() {
Fput your main

0 run repeate
*f
Sexial println(’
}

B3R "Arduino/Genuino Uno"
rduino/Genuino uno,

REHERRESR

JEER2E: "AVRISP mkIl"
E#Bootloader

EEETES

Arduino AVR 4
Arduino Yin
—

L © | Arduino/Genuino Uno I
rauino Uuemilanove or Uiecimila

Arduino Nano
Arduino/Genuine Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino/Genuina Micro
Arduing Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduino USE
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma
Adafruit Circuit Playground
Arduino Yin Mini
Arduino Industrial 101
Linino One

Arduino Uno WiFi

-
€9 Test| Arduino 1.8.8

==

#x =2 =ag(15):

wolid zetupl) {

I put vour set
Sexial bezin{96
1

void loop() {

Mput wour main

ER

BEnERE
HEERE
BESBLEFFHA
EHEEAE.
EFEREERS
EFEE=

WiFil01 / WiFINIMA Firmware Updater

B34 "Arduino/Genuino Uno"

to run repeate I

EFE: "CoOM3 (Arduino,.-’GenuinolJno)"

*/
Sexial . printlng"
1

REREEEH
JREREE: "AVRISP mkI"
E¥Bootloader

Ctrl+T

Ctrl+Shift+1 i
Ctrl+Shift+M
Ctrl+Shift+L

COMS (Arduino/Genuino Uno)|
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-I-

D
ArduinoByz3 \!L\

l]II}

= ArduinoiE=Zi1E

o setup: BREINRENNG - SFIEERESER - EU—-
o Joop: #iT5Esetup® - EEMNloop&@IIAIET - —EHHAT
0 ARTEZERFRER? BEERAXRANEFZEMHE?

Bx 8E =88 IE 5

AAREREA—E BE

Ffoput wour =etup code here, to run once:

o

wold loopl )
FEoput wour main code here, to run repeatedly:
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Arduino: Hello World!!

u Ser/‘a/' beg/h() r@ Test | Arduino 1.8.8 l':' = g1
0 REFRMBWAER - Bubits/sec
o NX#fEbaud rate (X : £1%R)

BE B£ ERE IE =B

void setup() |

a *D H(« /ﬁ;ﬁﬂl\]ﬁ%%?gﬁ A4 put your setup code hers, to mun once:
Sexial hezin(9600);
- 300,600, 1200, 2400, 4800, 9600, |1+
14400, 19200, 28800, 38400, .
57600, 115200 a'*p;utyour main code here

to run repeatedly:

)

| SE’f/é/.pf/hl‘//?() Sexial printIn("Hello forldi1");

1
0 BIETENED . BB T EISERY |
%

o Serial.print() vs. Serial.printIn()

. //‘1%%%?‘?&%@ AEWET
B2 - B4 AER

u /* R EZITEHR : T
s (D) IMESTIESER

The information contained herein is CONFIDENTIAL and shall not be published, reproduced or disclosed in whole or in part without written permission of Professor Shuenn-Yuh Lee.
CHUN-YUEH YEN, CBIC Laboratory, EE, NCKU, Tainan City 70101, Taiwan AAFL FHUTERRII%RE, RE(A2 K R8T Sad, 5F




-
Arduino: Hello World!! \‘J\

« REFBHENETRRE  wE  « EEREEEOE  BEXE
ENARBREIAER EZ|Uno L
r@ Test | Arduino 18.8 lilﬂlgw r Test | Arduino 1.8.8 E‘Elgﬂ

RE EEE IE ## Ex #E ERE IR =H

est
void zetup() | - void zetupl) | -
Ifoput wour setup code here, to run once: P put wour setup code here, to run once:
Serial hegin{9600); Serial hegin{9600);
i H
void loop() { void loop( ) {
Mt vour main code here f*put wour main code here
to run repeatedly: to run repeatedly:
*/ *f
Serial_printIn{"Hello Warld!1"); Serial printlIn{"Hello World!1");
H H
I I

) BRERMBTER - EIRA

f i

uino Uno
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Arduino: Hello World!! P

= HHERFIERE  BEGR = BER

o TE>RIREEEER o OEE-BEAEREER" Hello
(@ Test| Arduino 183 EIE) World!!" =k

EZEsie Cl+T o WREAFAMbaud rateFE g A E AT
HEERE EE =, = /L,\,_:’_L *7( u)g

EEEBHERHA
vold setup() { EHEERE.. Ctrl+Shift+1 0 ’@ COM3 (Arduine/Genuino Uno) E——)
; ! e ST | Ctrl+Shift+M |
erial. begind EF=E= Ctrl+Shift+L Hello World!! -
} Hello World!!
WIFi101 / WiFiININA Firmware Updater Hello World!!
void loo () { Hello World!!
? on z . " Hello Woxld!!
Fput your main R "Arduino/Genuino Uno D Hello Woxld!!l
to run repeate EF#E: "COM3 (Arduino/Genuino Uno)" 3 Hello World!!
. Hello World!!
* DEEREER Hella World!!
Serxial. println" Hello World!!
1 ZER3E: "AVRISP mkd" 3 Hello World!l
Hello Woxld!!
=25Boatloader Hello World!!
Hello World!!
Hello World!! E
Hello World!! p
[V] EEEED [ Show timestamp NL fnewline) v f[ss00ted o [ Clearoutont
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Arduino: Hello World!! \‘D

. delay() . BELD . BRBNEHER
L BEREE—BEN . EREEEAS —1X

LEHRHE o AT HTime StampIist - BERM
W EREMERS ms(E=) outputHH HE S B A2 AR B FE AR 2

o 1000ms = 1s

ro = N r@ COM3 (Arduinc/Genuine Uno) lﬂlﬂlﬂ‘
& Test| Arduino 188 e
1535
EE £E EEE T = | -
11:31:10.470 -> Hello World!! o

11:31:11.490 -= Hello World!!
11:31:12.476 -> Hello World!!
11:31:13.493 -» Hello World!!

void setup() { 0 11:31:14.479 - Hello Yorld!!
Setal. begin(9600); 11:31:15.499 -» Hello World!!
! 11:31:16.485 - Hello Warld!! £
11:31:17.505 -= Hello Yorld!!
void loop() { 11:31:18.491 -» Hello Warld!!
ol o . ISR 11:31:19.477 -= Hello Yarld!!
delay(lDUU);I 11:31:20.497 -= Hello World!! =
, 11:31:21 462 -= Hello Yarld!!

11:31:22.500 -= Hello World!!
11:31:23 485 -» Hello Warld!!
11:31:24 505 -= Hello World!!

(7] SEhtEan | V] Thow tmestnp | NL {newline) - (G600 bavd -
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Hello World!! Hello Arduino!!
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. B
Outline \“

= BfF
o Labl: B CHRIECGHNSR
o Lab2: & BIFSEMN&EXE - ELAEIEZE
o Lab3: MMARERE
o Lab4: count bpm
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E1E: Labl

= EHRTrianswer ECGIRARE R (@ o mano1ss
H o /) ESH 55 2= &% se= 18 58

= analogRead().

I
[n]

int analogPin = 0; -

0 REEVARLCANER - FRIREIREE ot vl -,

e BY B Ml iz e oy
o HEELRINL - 0,1,2,34,5 |

vold loop() |ﬂ
Ival = analogRead(analugPln);l

« int float: e
. BESENRE

x

o intiinteger - BH
o float - FRE z
0 ESERNNUEREN?

= globalvs. local

&rduine/Genuine Uno f* COMS3
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B1E: Labl ¢

= Trianswer ECGH&E4E A0 Arduino UnoRViE %

GND

=
n
o
a
=
]
o
a
a

A1e31 uy opwm

Vin-

v i
v rnn

1
1
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B1{E: Labl ¢

= ARSEERREEALE Cr/OEBN - BIERECNIEHIEEARR

BH 57 /|»
E= //l ?
@ COM3 (Arduino/Genino Uno) BN

6.0

450,10

300,10

- 0.8 of peak

L5014

LLEL! s i i
R ] S JLLLA 31213 JL313
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. Bt ERMpeak

= now _maximum: IREMNEAE

= temp_maximum: B &R A

(=]

.  max()

o max(a,b) - [ElFafbd & AE

| [ﬂ?ﬁ
o If(I&HE)
o { 2FITHES )

m 1=, == > <

a0 AFRFR KRR DR
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B1{E: Lab2

¢

’
&9 Lab2 | Arduino 1.8.8

BE 8E ERE IE =M

int analogPin = 0;
£1--1 w 1 _ (-

float now_maximum = 0;

float temp_maximum = 0;

woid zetupl) |
Sexial beging9a00%;
1

woid loop() |
now val = analosFead(analogPind:

temp_maximum = mazx{now_val ,now_maximum);

if(temp_maximum = now_maximom){
nowW_maximum = temp_maximim;

if{now_maximum - now_walld = 3000

now_maximunm = 0;

i

Sexial print{now_val);
Sexial print(" ");

Sexial printlndnow_maximum);
delay(l);

Arduing

o Uno

s COM3

AT PFHTRAFTHE, RERBEL D,

Rz ot F R,

"o
R,

=1



B1{E: Lab2

K

= ARIEEXREEGER | TBRRTS

_|

BEHNE ?

p
COM3 (Arduino/Genuino Una)

a0 4

450.0

300.0 H
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IR
= (E: Lab2 ¢

= ARIIBBREEGR  BREMAR - BRFIHIR peak
COM3 (Arduino/Genuino Uno) . - e e B
F— L]
| |

3.0

150.0

0.4 t
998 98

T T 1 i
7298 7398 7498

EAB NSRRI KR - ZFIKR peak
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E{E: Lab3 ¢

u IEEE?]DAH%FE ﬁlﬂ'{E ’ %?Fﬁ% F@Lablh-‘xrduinol.&g E=EE)
M EESNTRRSY AR | s e x5
peak

= AIEREE - ARG ERRAE Sl *
ﬂZOObpm void setup() |

Sexial begin(9600);

o 200bpm }
=> 3.33beats/sec void loop() ]
val = analogRead{analogPin);
=> 0.3sec/beat _mean;
elavil);
=> 300ms/beat 1

= =ERdelay(1) - ESloopE 1
FIRZTVESE—RE - EE1ms

- Big—Xloop& 1B -

FulsaTr=al * _LF
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B1{E: Lab3

AREE - F SR Z 00 Acounter -
B—RloopEEABETEIRS
IB2E  BEERNIEEHFN
counterg,2 B AR300FEH 1

Ex—K - MBEREREBRETE
HRRVIEE - MMAEERERA K
F2300ms 1!

if(IRHEA)
if(1& 4B
£#%C
}

}

s - B EIAGE
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A

8 Lab3 | Arduinc 1.8.8

EE [ =8B I8 =W

int analogPin = 0;
float now_wal = 0;
float now_maximum = 03
float temp_maximum = O;
int count = 03

wold setupl) |
Serial begin(9600);
i

woid loop() |
now_wal = analogRead{analogPind;
count = count + 1;
temp_maximum = mazx{now_val ,now_maxinum);
if{temp_maximum = now_mazximum}{
now_maximum = temp_mazimuwm;
H

if{{now_maximum - now_wal) = 300 )El

vy if{count = 2003{

now_mazximum = 0;

count = 0;

i
1
Serial print{now_wval);
Serial print(" "};
Sexial . print{now_maximum;
Serial print(" ");
Serial printlnfcount);
delawi(l});

= 4

HAF2FRFHUIRRTIHRE,

1% Yoskpa B g
R Bk fle

Rzar < FTk,

"o
R,

=1



B1{E: Lab3

= AFRIEEXREBSEGR FEMELSE ...

i

¢

-
COM3 (Arduine/Genuine Una)

HEE
GO0
450,10
3000 |~
]
/ L
" »
150.0
J\ \ i J
HRELER peakZli@ R EEE!!!
0.0 t t |
7437 7537 'J'Ois HE.I' 7827 037
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B1{E: Lab3

= JRHA : Arduino Uno ~ &Y « 1/
AR AT  BEEBGEN
%sET%BEEE‘m_H—JF'Eﬂ

= FTLL - BRXlooptE PR BB
K/_\EEE/L,\E/J'ImS
o counter?lfazkzE ?

= millis():

o o PAFZREBEUnoREEIR TP
BRI Z TR

o F—1@& unsigned long %1z iE
(EESIS

s unsigned: FERE

= Jong . =REY - clLAZFIER
ZA:IEEL

¢

-
&3 Lab3 | Arduinc 1.8.8

BE RE =8R8 IR 5B

int analogPin = 0;
float now_wal = 0;
float now_maximum = 0;
float temp_maximum = 0;

unzigned lons teo I

vold setupl) {
Serxial begin(96007;
1

void loopd ) {

to=milli=(); !
T = ead{analogPin};

count = count + 1;

i temp_maximum 1= now_maximnum){
now_maximum = temp_maxinum;
i
1F((now_maximum - now_wald = 3003
if {count = 30037
now_maximum = 0;
count = 0;
1
i
Sexial print{now_vall;
Sexial print(" ");
Fevial print{now_maximum);
Bexial print(" ");
Hevial println{count);

dela Z
Sevial println{t];

temp_maimum = maz{now_wal now_maximum);
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B1{E: Lab3

« FTH'RAIEIEEAE" - KESRKloop - HEZARE - MFMET—RX
countertHfEZ X 1

' B
COM3 (Arduino/Genuina Uno) [E=SRER
|
18:00:25.007 -» 120.00 570.00 216 B

18:00:25.131 -» 61036 27ms

18:00:25.131 -» 176.00 570.00 217

18:00:25.165 -» 61063 i
18:00:25. 165 -» 200.00 570.00 218 27| nsS E
18:00:25. 165 -» 61000 27

18:00:25.165 -» 141.00 570.00 21 ms

18:00:25.109 —» 61117

18:00:25.109 -» 118.00 570.00 220 27| ns

18:00:25.233 -» 61145 26

18:00:25.233 -» 12100 570.00 221 ms

18:09:25 267 -» 61171

18:09:25 267 -> 118.00 570.00 222 27ms

18:09:25 267 -- 61192

18:00:25 301 -» 120.00 570.00 222 27ms
18:09:25.301 -» 61225

18:09:25 301 -» 123.00 570.00 224 27ms
18:09:25 335 -» 61252

18:09:25 335 -»

119.00 570.00 225 28ms

18:09:25 369 -= 61280

18:09:25.369 -» 140.00 570.00 226 26ms

18:00:25 402 -- 61306

18:09:25.403 -» 181.00 570.00 227 27ms

16:09:25.403 -» 61333

18:09:25.437 -» 142.00 570.00 228 28ms

15:09:25.437 - 61361 -
| [C] E580#E8) 7] Show timestmp (L (newline) | [g00band |
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= IR - —KloopFhERIFE

Faﬂj(%/‘]{'_t27mSEE
o H25ms - AEstE

« BB REES300ms

o 300ms/25ms =12

W BRE" B B

B1{E: Lab3

-
E® Lab3 | Arduino 1.8.8

BE #|E EFE IE =S

int amalogPin = 0;
float now_wal = 03
float now_maximum = 0;
float temp_maximum = 0;

Ll count = -
| Sfunsigned long t;

wold zetup()
Serial bezin{9600);
1

now_wval = analozRead{analogPin);

count = count + 1;

temp_maximum = max{now_val now_mascinum);

1 temp_mazx imum ' = mow_mazximum){
NOW_mazeimum = bemp_maxinom;

;I]l'ljjt EE ZHE 1H_1. ZEE é ﬁ j( 75/\\\ 1 2 ﬂE i}f‘ now_maxinum - now_wal) = 3003

counter

0 RBARWEE - B AREAE

R peak!

if {count = 123

count = 0;

1
1
Serial print{now_val);
Fevial print{" ");
Serial print{now_maximum};
Serxial print{" ");
Sevial println{count);
delavilyz

SiSerial printlnit);

¢
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= AFRIEEXRERGR

ERBEMEMRNIRKERE - RERA
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S tbpm

o bpm

E1{E: Lab4

= (1/(count*count time))*60

o count_ timeEERE ? EEA

FALab392py25mslf ?

o REEEEAEEBISerial.print -

BAEE AV EE

s —fEloopRFIRFEL.15ms
= count time =0.00115

= GofSlab3rVEFEIEENZEX

€D Lab4 | Arduino 1.8.8

HE SE E8E TR =M

int analogPin = 0;
float now_val = 0;
float now_maximum = 0;
float temp_maximum = 0;

[ int bpm = 0; I

wold setup() {
Sexial begin{D600);
i

wvoid loop() El
£t o= millisd);
now_val = analogRead{analogPin}
count = count + 1;

if{temp_maximum = now_maximum ){
NOW_MAXimum = temp_maximuwm;

i

8 i 1 Tl

if {count = 260)]
now_maximum = 0;
bpm = (1/{count*0 00115 J*6
Sexial.printlnibpm);
count = 0

0

1

ffSerial .print{now_val);
ffBerial printi" ";
ffSerial print{now_maximum};
fifBerial printi" ");
ffBerial printlnfcount;
delayil);

fiBerial printlnft);

temp_maximum = max(now_val now_maximum);

AT PFHTRAFTHE, RERBEL D,

Rzar < FTk,

"o
R,

¢
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r
B(E: Lab4 ¢

« ARAIEERESRRAER | EEMAA—aO0EMREEHEARREE -
PAE 788100 DA EE -

i B’
COM2 (Arduino/Genuino Uno) (= E [
| [

19:37:20 896 -» 266
19:37:30.515 -» 99
19:37:31.084 -» 99
18:37:31.710 -» 09
18:37:32 311 -» 09
19:37:32.894 -» 93
19:37:32.508 -» 98
19:37:34 091 -» 99
19:27:24 704 -- 08
19:37:35.304 -» 99
19:37:35.909 -» 99
19:37:36 480 -» 98
19:37:37 006 -» 09
18:37:37.722 - 00
19:37:38.285 -» 93
19:37:38.915 -» 99
19:37:39 505 -» 99
19:27:40.084 -- 00
19:37:40.711 -» 93
19:37:41.208 -» 99

[7] EXEh#EED (7] Show timestamp NL{newline) | [o00bevd v | [ Clearoutput
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| am not the only solution!
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S£EEN [

= ZEE . http://yehnan.blogspot.com/2012/02/arduino.html

\

= Arduino open source - https://opensource.com/tags/arduino

= https://www.arduino.cc/en/Serial/begin

= https://www.arduino.cc/en/serial/print

= https://www.arduino.cc/reference/en/language/functions/time/delay/

= https://hackmd.io/s/Hk7FWc1VB?fbclid=IwAR02XZgkTaGInSrVorkH
eKiuMj0y4a0cR1sk6-8JTV7nzqg8UHG6-7DbjINxI
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Lab1 code

int analogPin = 0;

float val = 0O;

void setup() {
Serial.begin(9600);
}
void loop() {
val = analogRead(analogPin);
Serial.printin(val);
delay(1);
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Lab2 code |

int analogPin = 0; void loop() {
float now val = 0; now_val = analogRead(analogPin);

temp_maximum =
max(now_val,now_maximum);

float now_maximum = 0;
float temp_maximum = 0; if(temp_maximum != now_maximum){
now_maximum = temp_maximum;
void setup() { }
Serial.begin(9600); if((now_maximum - now_val) > 300){
now_maximum = O;
}
Serial.print(now_val);
Serial.print(" ");
Serial.printin(now_maximum);

delay(1);
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int analogPin = 0;

float now_val = 0;

float now_maximum = 0;
float temp_maximum = 0;
int count = 0;

/lunsigned long t;

void setup() {
Serial.begin(9600);

h
Lab3 code \‘-J\

void loop() { Serial.print(now_val);
/7t = millis(); Serial.print(" ");
now_val = analogRead(analogPin); Serial.print(now_maximum);
count = count + 1; Serial.print(" ");

temp_maximum = max(now_val,now_maximum);  Serial.printin(count);
if(temp_maximum != now_maximum){ delay(1);
now_maximum = temp_maximum; //Serial.printIn(t);
} }
if((now_maximum - now_val) > 300){
if(count > 12){
now_maximum = 0;
count = 0;
}
}
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Lab4 code

int analogPin = 0; void loop() { //Serial.print(now_val);
float now_val = 0; //t = millis(); //Serial.print(" ");
float now_maximum = 0; now_val = analogRead(analogPin); //Serial.print(now_maximum);
float temp_maximum = 0; count = count + 1; //Serial.print(" ");
int count = 0; temp_maximum = max(now_val,now_maximum); //Serial.printin(count);
int bpm = 0; if(temp_maximum != now_maximum){ delay(1);
unsigned long t; now_maximum = temp_maximum; //Serial.printin(t);
} }

void setup() { if((now_maximum - now_val) > 300){

Serial.begin(9600); if(count > 260){
} now_maximum = 0;

bpm = (1/(count*0.00115))*60;
Serial.printin(bpm);
count =0;
}
}

¢
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" uint8_t data[] =
{131,130,129,130,131,130,131,132,131,131,131,131,131,132,131,131,133,130,132,132,131,130,130,132,131,130
,131,132,132,131,132,131,129,130,130,132,131,130,129,130,130,130,128,130,130,129,129,130,129,128,128,128
,128,128,128,127,129,127,128,126,127,127,128,128,130,129,131,129,128,129,129,129,131,131,131,130,133,132
,134,135,135,136,134,135,135,132,132,132,133,130,131,128,128,127,124,127,124,124,124,124,123,123,124,124
,123,123,123,123,123,122,125,122,124,123,123,124,122,122,124,122,122,124,122,122,126,128,134,142,150,163
,174,190,202,211,216,206,190,162,136,106,83,69,60,56,57,58,62,65,71,73,75,86,93,100,108,111,114,117,119,11
9,121,123,123,126,126,127,126,128,128,129,130,130,130,131,131,132,132,133,132,133,134,134,134,134,134,13
5,136,135,137,136,137,136,135,137,137,138,138,137,137,139,139,138,139,140,138,140,141,139,140,142,142,14
2,142,141,143,142,143,144,143,143,146,146,145,147,146,147,147,148,148,148,147,149,148,149,148,150,148,15
0,150,149,150,148,150,149,149,148,146,148,147,144,146,145,143,143,141,139,139,138,136,137,135,136,133,13
4,132,130,130,128,130,130,127,129,128,128,126,127,127,126,127,126,126,125,127,124,126,126,124,124,125,12
4,125,125,125,125,124,125,125,124,125,125,126,125,126,125,125,125,126,125,126,125,126,128,125,127,125,12
5,129,125,127,126,128,127,127,127,126,128,127,126,127,126,126,127,127,126,126,126,126,125,126,126,126,12
6,126,124,124,124,125,124,124,123,124,124,125,125,124,126,126,125,125,126,125,125,127,129,129,130,130,13
1,132,132,134,132,132,132,131,130,131,128,128,128,127,125,124,124,124,122,120,120,121,120,120,120,119,12
0,119,121,121,118,119,119,119,120,119,119,117,121,118,119,118,119,119,120,117,118,122,126,130,140,146,16
0,173,186,197,208,212,199,178,151,124,97,74,61,54,52,52,53,60,62,66,68,76,85,90,98,104,108,111,114,114,118
,118,118,118,121,121,123,124,124,124,124,126,126,127,126,129,128,127,129,129,130,129,129,130,130,131,131
,132,131,132,133,132,132,133,135,133,135,133,136,135,136,136,136,136,138,136,137,137,139,139,139,138,139
,139,140,140,140,142,142,141,143,143,142,143,143,146,146,146,145,144,146,145,147,146,148,148,146,148,148
,148,149,148,148,147,147,148,147,144,146,145,141,141,141,141,139,137,137,137,135,135,133,132,131,130,132
,129,128,128,128,126,126,126,124,124,125,125,124,123,124,125,125,125,124,125,126,127,126,125,126,125,124

,126,125,126,126,127,127,127,128,129,129,128,131,130,132,130,130,130,130,129,128

2

)

327,28 D B AR SE M code ¢
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T8 Bkt 5l LA S Z BXER SRR code U

= MRFIMAFEN ERTEASRIDENB—RSEE = void loop(){

e if(i == 600){
77,84,122,137,158,167,199,170,144,130,111,96,72, i=0;
. . }
= //Arduino coding val = datali];

uint8_tdata[] ={...} =i+ 1

:2: :emaolc,)gPin =0; couny = co_unt +L .
float val = 0- ’ jcemp_maxmn_um = max(val,now_maX|mum);
int now ma;<imum —0: |f(temp_maX|mum = now_m'aX|mum){
; — . L now_maximum = temp_maximum;
int temp_maximum = 0; )
:2: EOI::L_OQ’ if((now_maximum - val) > 120){
P ’ if(count > 250){
= void setup(}{ bpm = (1/(count*0.002))*60;
Serial.begin(9600); Serial.printin(bpm);
} now_maximum = 0;
count = 0;
}
}

//Serial.print(val);
//Serial.print(" *);
//Serial.print(hnow_maximum);

//Serial.print(" ");
//Serial.printIn(count);

delay(1);
}
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Lab 1-1 4

= App Inventor 2 &7
o [RGooglef 3 - BMITHEF

o MIT open source

o AMAChromefZAppHNERIRIE

“\’- mir_ About v News & Events v Resources v
Anyone Can Build Apps That Impact the World Custom & “

0E OB =ED

MIT Master Trainers in Educational Mobile Computing 2018

MassTLC 2017
Distinguished Leader Award

Try out our

e i el
41 new Master Trainers participate in 3 day workshop at MIT

App Building Guides!

Snapchat Remix

Translation App Guide
Mood Ring
Don't Get Faked

PV LIWVE TR EY S open source) Learn mere about Youth Radio.
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Lab 1-1
« BRLE 1. A58 app inventor 2 — & Agoogle 1K
P — ZABI
2. #FEHEStart new project— EXEEZHEE ATrianswer_KE5E
(Ex : Trianswer_000)

Google Accounts M MIT

S, APP INVENTOR

$

f

Projects = Connect+  Bulld - Help -

The application MIT AppInventor Version 2 is requesting permission to access your Google Account.

Please select an account that you would like to use. ) ; ;
Start new project E lete Project | Publish to Gallery

® -@gmail‘com

Google is nﬁnated with the contents of MIT Applnventor Version 2 or its owners. If you sign in, Google wil w ijem

address withlA1 Appinventor Version 2 but not your password or any other personal information.

Allow o thanks Sign in {o another account Name

& Remember this approval for the next 30 days
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Lab 1-1

« BEDE : 3. 2IPlayE/E ML MIT Al2 Companion

—

MIT Al2 Companion

MIT Center for Mobile Learning #&

0 SEERELSRNEEES.

[*] mres

* & &k 18080 2

=

it
1

2 783
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- 53 Connect — Al Companion

Projects -

Trianswer_BLE_Eng
Palette Viewer
User Interface
& Button @
»/] CheckBox @
DatePicker @
o Image )
A| Label 7

Connect - Build -
Al Companion
Emulator

USB

Reset Connection

Hard Reset

Help -

2 SCreen
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Lab 1-1 ¢

« BELSE 5 FARSFHEApp (MIT Al2 Companion) - &1
QR Code - Blolf#&E# kT - (BRIAZEEEH)

; aNE 3 MO [ % o6% ®m =322

Screen1

Launch the MIT AlZ Companion on your device
and then scan the barcode or type in the code
to cennect for live testing of your app.

Need help finding the Companion App?

[=]
[=]
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« B . 2hEProjects — Import project(.aia) from my

SEMITHER

computer — EEZ CEINEXR — EANL

"!MlT

APP [NVENTOR Projects~  Connect~  Build~  Help~
- imprt Prjet.
Trianswer_BLE_Eng =il -
Start new project : ; e
Palette - FEETREE
Import project (_aia) from my computer .
User Interface Import project (_aia) from a repository ...
| Delete Project
@ sutton 7 ) Cancel OK
Save project
o/ CheckBox @ .
Save projectas ...
DatePicker @ | Checkpoint
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Count
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The information contained herein is CONFIDENTIAL and shall not be published, reproduced or disclosed in whole or in part without written permission of Professor Shuenn-Yuh Lee.
Sheng-Hsin Huang, CBIC Laboratory, EE, NCKU, Tainan City 70101, Taiwan AAFL FHUTERRII%RE, RE(A2 K R8T Sad, 5F



Lab 2-1 L

« BRSR . 1 EAEXEM - EFAETH

_______ | g T Emm———————— r________\_______
| oym—gy | : o m = | ZIoHEEAE v EEL T !
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Trisnswer_000 =R
TR TFdte FHEAT ForE Bt
BAENE ISR ) screem Screen]

@ mE EARS
Screenl
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e
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- 8 AFEHE
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EEHW
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= AE®mTE RopEH
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Y TRRAE ERE
0 ==
el BREH
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«) Switch EMAENIR
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8w
6 wnastEs =
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o o o | =
RN -
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S T B &
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i) #¥HR
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=2 F4
EviEh
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TAREAS <
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& A 7K

B 2 -

Palette

User Interface

Button

|

CheckBox
DatePicker

S

Label

ListPicker

ListView

Motifier

s PasswordTextBox

.

Slider

= Spinner

Switch

TextBox

TimePicker

WebViewer

Lab 2-1
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T IB R T 2

Properties
Count

BackgroundColor
l Default

Enabled
=]

FontBold
=

Fontitalic

FontSize

14.0
FoniTypeface
default ~
Height
Automatic
wWidth
Automatic...

Image
None

Shape
rectangular ~

ShowFeedback
<&

Eibad7s

Count

Textalior T

center: 1 -

TextColor
W Default

Visible
=~

i 52

BIEE
EHEA - Ea R

5
Screen]

Count
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Lab 2-1 ¢
« BEERTR . 3 EAREIRTER - BIEHENXRI - THE
fe -

initialize global [ ' = Jto = [1)

when Click
sl ShowLabel ~ Ml Text ~ RGEIENEE) =8 global number - NEES 1

== 8 ShowLabel - B TextColor ~ RG

*

| S—
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« BERSE . 4 ERFHETER  EREEELEAT

at 3 N0FE %92 rra31 CWNE 3 NO= B %l 92% 3 ++4:31 QWOE 3 N7 B X 92% ™ 74:31
Screen1 Screen1 Screen1

Count Count Count

Here to show 3 6
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= B
o BackgroundColor ~ Enable ~ Text ~ Visible

=15

o Click() ~ GotFocus() ~ LostFocus()

=g BackgroundColor -

of component

set Button.
of component when Click

to
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bt A — sofFLabel
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o BackgroundColor ~ Text ~ Visible......
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ket~ ) FontSiza ©

Lakell + [ Text ©

set Nl . to
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Components

o Picture ~ Visible ~ Width...... " E—

'1HcrlzcntalArrangement'l
=8 Scan

& stop

= connect
& Disconnect
Alstatus
EBLE
Alvalue

EE BluetoothLE1

Image1 - |7 Pictire -

Rename Delete

Upload File ...
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i ¢EA — TTHEListView s

= B

o ElementsFromString ~ Enable ~Visible
=15
o AfterPicking()

when AfterPicking
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YA — ToHEWeb

- Bt

o Url ~ SaveResponse...

Rias
o GotFile ~ GotText.....

= A
o PostText ~ Get......

when (3K GotFile

ul | responseCode | responseType | fileName call (UESR PosiTex

d fext
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W procedures
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for each from
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if
then
else

o B
by @

The information contained herein is CONFIDENTIAL and shall not be published, reproduced or disclosed in whole or in part without written permission of Professor Shuenn-Yuh Lee.

Sheng-Hsin Huang, CBIC Laboratory, EE, NCKU, Tainan City 70101, Taiwan UAFAFFHIRRTTIRE, RE g hdle,

Y P

. e



BT - EIEA ¢

o

e
B
I

= BH

o DeviceFound() » Connected() » BytesReceived()...

= Ak
o StartScanning() » RegisterForBytes() - Connect()...

when [IVTZRIESIN Connected

do

(1 I BluetoothLE1 ~ JESFTATEV LT
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« BRELSR LA LESE "appinventorble” — i

"MIT App Inventor Extensions *© — &

app inventor ble

BIuetoothLE.a'% |

Ea]

ER EhR BEEEEE - FERES]

[App Inventor loT ] Lesson 1: Arduino 101 LED Blink - Applnventords..
@

www.appinventor.tw/ble_lesson1_blink

App Inventor Basically, this project is almost identical with [App Inventor and Arduino: Lesson 1- LED
Blink], except the BLE component We are going to contral Arduine 101's onboard LED blinking whils yau
press the bution Don't forgst, you can sasily extent this

MIT App Inventor Extensions
«
]

appinventor. mit.edu/extensions v

MIT App Inventor Extensions This is the official resource for the MIT App Inventor Extensions, use them
within your own projects. Explore, create and share new functicnality through App Inventor Extensiens
The Supported binaries here have been compiled and

Arduino 101 + App Inventor Ble tutorial - YouTube
9
www.youtube_com/watch?v=a1S-abFOZMA v
New features in App Inventor BLE with Arduine 101 board Masterad it European Maker Week 2016 Fabio
D'Agnano

[App Inventor 47 Ei 48 FE-8554.0 BLE] Lesson 1 — LED F3%% — CAVE...
“Q

blog.cavedu.com/2016/04/09/app-invent
ExE MIT ERZE—ER2EE 7220
Low Energy) o5 - 85 http//ble-test apinventor. mit.edu
Arduino 101757

F4-0-ble-part... v
HEEEES = — App Inventor & BLE (Bluelooth
FERFESEREE - ERE858E—F

[ MediaTek | M App Inventor £585 BLE 1| Linkit 7697 LED 318
12

oranwind.org/-mediatek-shi-yong-app-inventor-kong-zhi__.. v

BREEAIEE 2017 &£ 5 BiEx Linklt 7697« EE—ASEEcn RS nuRAEEEREE  eas
—{E Cortex-M4 #17=%2 - ‘EIF2 1T1R 802.11bigin 24GHz Wi-Fi T5% - EREFTH5 0 LE
PMU + 23038403818 App Inventor 7Ei%] LED 12 -

[App Inventer 10T ] Lesson 3: Read Arduino 101's analog pin - Applinv...
‘
7]

www.appinventor.tw/ble_analogread

App Inventor =X BEH  BEEEZEAndroid EXRHPBEEMA—F {EBIET & EZE App
Inventor 2 5% 7 . Android phone (Must have BLE hardware, but | think it's not a problem for mest
Android devices today). 2.

-

Home  Dirsctory ~ Documentation

MIT App Inventor Extensions

This is the official resource for the MIT App Inventor Extensions, use them within your own projects. Explore, create and share new functionality

through App Inventor Extensions.

The Supported binaries here have been compiled and tested for release nb170, all others are not supported yet.

Try App Inventor Extensions »

Note: Make sure you have the latest MIT Al2 Companion application. Click on Help in the menubar of your App Invantor screen and select Gompanion Information to get a QR code or link that can be used to download and install
the MITAI2Companion.agk an your phone.

Supported:

Name

BluetoothLE  Adds as Bluetooth Low Energy functionalty to your applications. See BluetoothLE Documeantation and Resaurces for more

Look

Description

Information.

Adds object recognition using a neural network compiled into the extensian.

Author Download .aix File
MIT App BluetoothLE.aix
Inventor

MIT App Lok ix

Inventor

ource Code

luetoothLE-
ource.zip

Via GitHub
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Status : when GEIEEEGNSED Connected
BLE Data : N !A| do . call .StopScanning

28 ListView1 - | Visible - JOW false - |

:etﬂﬁﬂ:[ﬂ tol.
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—
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Lab 4 @

— A .
=T e

EARINERSEHE @ SESEZE - DIREWERRET

% E/\J Ej] 'ﬂE ° when ‘BytesReceived
| ) I—. (
LT saveData

i

data | get
call EETRS
foreach =] | inlist | get

do | [z if [+=4 global max - M = - [T item - |

initialize global |

when [EEZEJ -Click

2 - >~ BIPY olobal waveThresnoid -]
Y qlobal counter - TN 0 P2 oloval mav: - JREIY rem - LSS L0

21 global IastPeakindex - LM 0
set N -200
set TD 0
set tﬂ 0
=28 global list - R u| create empty list
Al global i -+ §) : 1| create empty list

e (=1 global maxindex - ) = - BNEY giobal indexThreshold - |
(- =N HeariRateCalculation - |
x [ @
b7 - global maxindex - |
set [[IIE I DI T2 | to =4 global runningPeakindex - JIMA®=q giobal maxindex -
N1 global maxindex - KR 0)

eises set [FERENUERSS fo | )

call -Clear
L.

else | set [RENNETES to | get [ENED
\_setta (24 global runningPeakindex -

-4 global runningPeakindex - Jis z 24 global runningPeakindex - i 1 |
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Lab 4 ¢

« BELR 4 ERERF draw - EENFIIEERR - 31T
PUNENME - ST Bl S IR INEE

L] draw |

do ([alif

W8 global counter - ! E m S m

then | for each - number | 0]
to

by &

e 202 o e LRI oiobal counter - IS

(=1l Canvasi - JaETEE
x1

18 global counter - Nl I]'
R i T giobal list - |
index | :
length oflist list | get RLERENEES - | get TOGERS
v =8 global counter - I 5 |
' select list item list - (=8 global list -
index length of list list | get EECIEED - | oot BMEEd

SRS global counter - B3

= 8 global list - R ) 'creale empty list
. call Clear
|
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Lab 4 ¢

- BREW: 4 EEFREE . RRADPIMSINE LR

2 Rl dx " B, %l 55% Cm +9:54

Status : Connected
HeartRate : 60

Reset
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