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ABSTRACT

The aim of this project was to demonstrate the different pressure of six significant
points that .on feet while walking ‘in real-time. The process of this device started by
using six Forced Sensor Resistors(FSRs) for sensing and measuring the pressure, then
sending the analog ‘data. to Microcontroller- Atmega328 on Arduino Nano 3.0 for
processing. At thesame ‘time LabVIEW program” is~designed to connecting with
Microcontroller via Bluetooth;so that display the gradient-6f colors and graph depend

on the pressure’s quantity of six regions on plantar.
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2.3 WULB5ASIIALSS (Force Sensor)
Force Sensor W3aLgulgasnslatausstuivateuszinn luinasidunuuldainqnu

24 25 i e = I
AUNTY, WUUAATUNTD Wasluuld Piezoelectric Transducer @auaazUszianaziivonuas

YaiduNunneenueatl

2.3.1 wuwaiiawsinawuuldA1nuAIunNIY (Force Sensor Resister)

Force Sensor Resister (FSR) fildnelulagfiduindiasuuumn (Polymer Thick Film)
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2.6 Arduino

Arduino uvasalulasnaulnsaaainizna AVR fifin1sWamLUY Open Source Aodl
maiamedagasiadu Hardware uay Software fusdn Arduino gnesnuuusnlsldnuld
Nald ﬁammxéw%’uéﬁuﬁuﬁﬂm ﬁaﬁ;ﬂ%mué’mwmmﬁmLLﬂaQLﬁ'mﬁu WAILNAB BRI

14 ]

vein vislusunsuneladnsineg mudiguesuesa Arduino lunisregunsaliaiusiieg As
sﬁ%’mummsﬁﬁia’msﬁLﬁﬂmaﬁﬂémmmauaﬂuﬁiL"ﬁlamialfil"]mﬁf*u'] /O vBuesh wiaLile
ALELAINENUNsaLRBNRBAUUBIALATNUTELANAN9Y LTU Arduino XBee Shield, Arduino
Music Shield, Arduino Relay Shield, Arduino Wireless Shield, Arduino GPRS Shield vJu

fu wudsuiuvesauuueia Arduino wilgulusunsuiamundeld Asgui 2.7

31J°?‘| 2.7 MSNAABUNISLITNU Arduino

2.6.1 WHUATNKENIEIUAIIY VD Arduino (Model : Arduino UNO R3)

3.mefm ICSP - dwiu USBinterface

Ju R
. k-
;
4 i y
L.wofn USE > . ARDUINO

10.MCU : Atmegal6UZ

3intemupt 1
Zimtegupt 0

124SPI) MISO
114{SP1) MOSI
104SPI) 55

E
n anedn VO
Sl

5.modn ICSP : Atmega328

SMCU ; Atmega328

’ 9.493 Power jack 7-12V |

/!

A5412C) SCL

8.moén Power

Ad412C) SDA

JUN 2.8 UNUATMULAAEIUANY Y83 Arduino
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1. USB Port : Tdsafiu Computer iaduluanlusunsudh MCU uagdnglulsiuasa

2. Reset Button : ity Reset Mnailasosnisls McU Bunsvialul

3. ICSP Port 989 Atmegal6U2 : Ju Visual Com Port uu AtmegaléU2

4. 1/0 Port : Digital I/O Fausiun DO Fe D13 uananiiung Pin agsiutinfiaus Wiuia
e 1wy Pin0, 1 1uwn T, Rx Serial, Pin3, 5, 6, 9, 10 uay 11 1Juwn PWM

5. ICSP Port : Atmega328 Jumainildlusunsu Bootloader

6. MCU : Atmega328 1Ju MCU filduuuasa Arduino

7.1/0 Port : uananazidiu Digital 1/0 wd Sudasulutesiudyninouiden s
21 AD-A5

8. Power Port : IWidswestasadlafeanisdrelilitursnieuen Usznoudiean
TWi889 +3.3V, +5V, GND_WAE Vin

9. Power Jack # Sulnann-Adapter Iﬂaﬁuﬁaﬁuagiijw 7-12V

10. MCU 484 Atmegal6u2 u MCU Fiviminiidu UsB/to Serial Tay Atmega328

zfnnaiu Computer iU Atmegal6U2

2.7 Bluetooth Serial Module (HC-05 Master/ Slave Mode)

HC-05. Wuluga Bluetooth ﬁ"L‘B’am’lumsn%’aw\'aﬁuau'ﬁwﬁhﬁv‘haq Toaunindlad
ansndegsiulilesaedivsaiass (Arduino AVR PIC etc) @ s Serial Port Tugasu
HC-05 anusondlideiuidilavislnun Master | (fgunsalduindenss) watlvun Slave
(Heusefugunsaidy) nmadersiagy v Tegunsal sitariau vildkau AT Command s

v - I - - o & i ¥ o w -l
srsmiinsrevIiauie lilugaitiluianisnsm wisnatuuulugeaslifegui 2.9

0
»
*
=~
)
&

R
e

AP

-

;51[17; 2.9 Bluetooth Serial Module (HC-05 Master/Slave Mode)
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2.8 A2a1un1u (Resister)

&
a el

Tun1saaasesiiounng wesnunslunuidedfidedinisdedimuniy ieezdenily
Uszananalusnasulnsalaas (Arduino) LasuaninaaannIavtiisaNeiiines (Interface) Tu
AT REuLINRe e TiarannseuaT Ak 110993 Benanssuaunnluauiunsyia

[

Afnaziiligunsalidevels Tuwsvesanideilarldadmiuniuvuin 10 KQ

roke

www.f-alpha.net

U 2.10 fafiumuaun 10°KQ

2.9 1C 7805

quﬂﬂiai@l,é‘ﬂﬂiaﬁnﬁ‘luqﬂﬂmqﬁuﬁduﬂmpﬁ%‘liﬂw 5V ustunasdne il lndous
o-12v FufiFrsudufsdesaslindanios 5v fndiiagiivatyisusnisld 1c 7805 4
JuasTavman wazijusenasidant @ 3 vfe GNDInput, Output ﬁqgﬂ'ﬁ 2.11) \ilesann
IC 7805 1T IC FunseuauuLasil-+5v lag IC fillanantiaietie gy Josfumnu
Uaonstluduvesgunsaiiiug vimsinasssdetianudongy wassedianszuanidludle

a ol e
Wl IC

o\
\QQ (.)‘\oo \)‘Q\)\

ll’:‘,nc_zmuvmcunge

5Ufl 2.11 IC 7805
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2.10 wwasanglvl (druvuna 9v)
Tugunsaididansaiindynuiin (Arduino, IC 7805) §ruusifeenisunassrglniielsr

gunsaliug vhaldlusmiddetazifenldanifiussiuvun oV uuluuvasinglngunsal

]
a 1 =

Aenluneas Wesandndudesdenunasineifvunaidnnenazinlufanslinsssinuey

aulieussiu v dauaudfnainanilvingeay faguin 2.12

sUii 2.12 Battery 9V

2.11 Wsunsy Arduino

% s :
2.11.1 YunaunastaNtdulusunsy Arduino

=, 1 P \ v e - 7
LSUANADVAIA-Arduino LITMNUABUNILADS

USB

gﬂﬂ?i 2.13 N1s@alaeuy Arduino
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1. @eulusunsuuupaufineosiiunielusunsy Arduino IDE fsaiunsaanvluanle
a & 7N '3 '

nnuledveHanveangg
2. vasnBsuldnlusunsuiSeuesuds Tigldauideniuueia Arduino Nlduag

\@onumunelay Comport 1a3USARIIUN 2.14 uaggun 2.15

Auto Format

| Archive Sketch
sketch_oe178 b encoding & Reload

Serial Monitor Ctrbe ShifteM

©  Arduino Uno

Board it frduino Duemilanove w/ ATmega328

Serial Port e ¥ Arduing Diecimila or Duemilanove w/ ATmegal68

Ol ; ALt Aldume;né’\'iATﬁagam

Buff Bootioader-.._ \ i o Ay A RGN

o a SN /L Arduinio Mege 2560 or MegaiA DK,
" Aidino Mega (ATmega1 280)

= = ' \ PRy )
JUN 2.14-F8nsuuein Arduino idesnisonluan

AutoFormat 3

'ArchrveSlte{dt_ :
skmch_oct'r?af _.‘ﬁx&,m d g,&Rdoad Ty
1/ Serial Manitor, Sk
.-I

bb J CONBB J

' Programmer * 7 » |
! | Bum Bootloader ‘

B N e S

=i «
5UN 2.15 (Genwanglay.Comport 183UB3n

3. nadu Verify Lons19dauAI1ignaadiay Compile lAalusunsy 91nduna
a1 Upload TAn Tusunsuludauesa Arduino Humnsane USB Wiedulvanisauiosudn 9z
wanatamuLaudeae “Done Uploading” uazuoinaziauyinnuauideulusunsulila

Viuiigiagui 2.16
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/ give it & nem
int led = 132

pinfiode (Led, OUTFUT):
)

/ the loop routine runs over and ov
vo1d loop() {
4 .

JUN 2.16Verify tWensiaeuanugniswazenivantaalusingy

2.11.2 A7eglUsuAsy
i v o ' v Al vem v = 1Y °
Tu Arduine IDE lasiusameisaagalusinsulinansne. e Wildaunsa Seuduavi
Bnsdeuldsunsuies semar dindssenaniauily Tnldlsinsuaundlddosnis degun

2.17 lnei3uannidondi File' >> Examples azwuiullsunsisiotasi Arddino IDE il

5UT 2.17 dheghalusunsalu Arduino IDE

W ' ' ° 3 v v da =
HNADE1UNTUNINADINITILNAFDUNITINIIUVDA Arduino Tukdediae TUswnsun
d997ul¥ LED Nieguuuasa Arduino nszn3u lagidenlusunsudied1991n File >>

Examples >> 01.Basics >> Blink ﬁagﬂﬁl 2.18



l . sketch_decl9a | Arduino 1.5.5

[File)[Edit Sketch Tools Help
JNew Ctrl+N
Open... Ctrl+O
Sketchbook
ose Ctrl+W .Digita
Save Ctrl+S 03.Analog i 3
Save As... Ctrl+Shift+5 04.Communication UigitalReadSerial
I Upload Ctrl+U 05.Control L Fade
H Upload Using Programmer Ctrl+Shift+U 06.Sensors ReadAnalogVoltage
Page Setup Ctrl+ Shift=P 11 Deploy :
Print Ctrl+P el / |
] 09.USB 4
Preferences Ctrl+Comma : 10.StarterKit 4
Quit ; CtieQ ! ArduinolSP
# ||/ Bridge 8
| “eepmoma bl

JU% 2.18 msidenlduriatl LED nseniu

gantugsnuntiimTvesldsunsugun 2.19

r'plé@kja}euimgz;m i_\j/ baas

fa
[ File Ecit Sicetch Tools Help= TR

W Feeel. Li“-'“l’_;—m
Al e — A | B |

|
|
i B
o

Blink
Dlink
Tugnsl on amy LED on £oTc0me "Secand, theh o0f f0.ones IECONAY repsaAcsaly;
Thais eXonp e cods s An_the puhblichyfopiib.
Fin 13 has an LED nnected ofpkoyt Atduing boards,
give it Nape:

int led = 1373

the sstup routAnsfruns apcéowhen you press reset
void setup() [
/ ialize the digitalhpin as &0 gugpak .
pinMods (1ad, OUTPUT):

/ the loop rtoutine runs over and over agalfl CHREgeEs
wvoid loopi) |
1lWrit={led, HIGH):; turn the LED on (HIGH i3 the voltags lsve

i=lay (100D): vait for a second

digitalWrite(led, LOW); /# turn the LED off by making the voltage LOW

delay(10D00) ; // wait for a second I
}

qUil 2.19 wihmuedlusunsudads Blnk
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NNuTINITInInanlAnlUsuAsUARaINIS IR UUDsA Arduino @unsavinlalagidan

#i File >> Upload (w3ana Ctrl+U) ﬁ\‘igﬂﬁl 2.20

or one second, repeatedly

Preferences Ctrl+Comma |

Quit CtitQ "

1

wuegtop_spii€ine rur
ol 1nopn |

¥

«(led, HIGH):

rite(led;-LOV);

3U#i 2.20 msiinlnanddsliuedn Arduine

< = ar =
198711 ﬂaﬂmi}ﬂﬂu ANNINN 2.21

Upload

:‘ o o o
JUN 2.21 lempuunuandsdnivan

nsenlvanluluyilfe mimmaaummQﬂéfaqﬂuaqmiL%auiﬂiLLnsuLLazLﬂumifh
N = ) . - 1Y A a & o o s
Tsunsud@eululiiiu Arduino dieldfidefinnainintulutuneuluu LED Neguuusin

Arduino 9¥nTENTUYNT 1 Fuicagun 2.22
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gﬂﬁ 2.22 nadldanends Blink

2.12 TUsunsu LabVIEW

LabVIEW g®@u191n Laboratory Virtual Instrument Engineering Workbench Wy
Wsunsumeufiamesfasafethunlalunun1sinnisaisiatasiasasiaind s uanunig
Armnssy Fudulusunsduseinn GUIGraphic User Interface) thugeglusimuilusunsilud
Wunaulisu Code #3a Addlne adu uaznrwanleluldsunsuazifenduniwguam
38138n8N981921N"1¥0.-G-(Graphical Language) AR NUMRTeUlULNTUUUTITIANIY
Wugu wu C,/BASIC-Y3 o FORTRAN e 3Un W3 pdayanyauysvualag 954 381138
dvenn Laganuasaaniantunsileuldsunsuadldlaunn Tagtanagluau@puldsunsy
AINRLADS LIBWIRABAURUNSINIEUEN 1YY Port W58 -Card A199 T3 NITIMIAMAUS

o n=!! 4 3 [ [

TumneanudnifeMmranunsasiunuysyaiily lunisdnnn wavinuveyamlaUsylosu
e

] ar = & =i ]

gausulusinsunianivulng LabVIEW 35807 1 Virtual Instrument (V1) twsne
o -l oS ; - w - = - -
anwasNUsIngnIanm-iiasulyuasiviisuiuinioedionisguns s n1aiminssy
gunsaaliousaivaninvazidumsianuvesendunie @dluniiy Virtual Instrument (V1)
Usgnaushediulsensy 3 daufe 1. Front Panel 2. Block Diagram 3./con waz Connector
& & o/ Nt = = ar C o
M 3 aullsvuseneuiududal ugUasallaliousiimuan suelas i nvesdIudsenau N

3 neiisneazidensanaluil

2.12.1 Front Panel

Fron Panel yi3oniiimuazumuiilvdenuiussmnaglyiulusunsu Felion
3un User Interface) Tnevhluagiidnuazmiioufunuunuveweaaissievionunsadily
sununsiniag W fadaeuan, Yuda, Yunnvsuanina fadu Front Panel i3

wWisuiailowwu GUI vealdsunsuvise VI duiasdnuairved Front Panel Uansfsgun 2.23
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. gﬂ‘a’i‘i 223 Front Panel

Controls _ ‘

aquuq..maufmwumawﬂu ﬂamﬁ‘laﬂﬁ {input} aangly Fnaizyas Controls
wwu Yudiuen, a-'wwﬂm Lﬂm‘lﬂ ummwmm]wm mﬁ‘lwmmumm'u Digital maauq
et Controls. ﬂamsmwuﬂm‘msal.mm-(Source) ﬂauﬁnﬂmﬁfaamq Controls ﬁqu 2.24

Numeric Controls

Color Box

31] 91 2.24 @1 Controls

Indicators
fnunfinanssaiiissenafelagazdunfilaonuasmeyain uanmadens
Usingluguvensv, St sedureavan w?aﬁuc] Indicators TiU3suLaiiau Output titeln
;ﬂﬂﬁmwﬂwéqﬁﬁﬂﬁﬁmiqwaguazpﬂ'wmm::“anmmﬂ%’ummqf] VU Indicators 1o Iag

AsuAIznediunasveyaiadlviu Indicators Aaguil 2.25
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Numeric Indicators

4 | 9, search § o view~

123

Nurn Ind Grad Bar Progress Bar Grad Bar
= i
]

'51117; 2.25 Indicators

u

2.12.2 Block Diagram

Wumileusu Source Code voslusknsuiiRauTume LabVEW susingagluguues
aw G Tay Block Disgram fazfienaiu Exectitable Program feamisafiagyiau laviud
wazaafsnUsznisuieine LabVIEW 9 in1snsiaaoutadanainvedlsunsunasmiian
WsunsuaziiulnAnedlelidivefiamarelilusunsaminiu Imﬂgﬁ&luiﬂmﬂiua'ummﬁ'ﬂs
arvazdunteueianamaaambutiulanaennan yilnpnsdisulysunsutiuanedy @
UsznaunidliBlock Diagram 23Usenauaie aniurainsmusinsaeouaumsvienu wie
Tassasnantuluisayasumanidens Usangeyiugyvas Block arlauntsnesny dm3u

4 a J o at " 5
Block fwmnzatiivmeing iiefvusdnuaenisivangueyassing Block (aniiu

T Latm
= o -A.—l--n—----..-,.'-'
£ 2.} + e L
B e e 590, r
- B et El .
By g mervet-a E) &
A el | P =
@ ! LL L i
= | =
£ Hg lv— |
s e =
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wireless gait analysis'and real-time feedback,” Proceedings of the 2nd Joint IEEE
EMBS (Engineering in Medicine and Biology Society) and“BMES (the Biomedical

Engineering Society) Conference, 2002



‘Qj [ 4‘ 2 9 o k%4 ‘ﬂl =2 1 gj 1 ¥ o £ L 2
wnansiluenansnavulidmiumsldnuiionisinwiviniu eygelvilldusslavdaunisen

ldnsdllag Medu Snnvinudlvdeudasilon uazdesdndatuiwenenarsynassniinisluld



AMARUIN N

Force Sensor Resister

Force Sensitive Resistor (FSR)
Sensor Data Sheet FSR 01022018

SPECIFICATIONS

> Range: up to 150 Kg (depend on the type)
> Response Time: <1.2ms

> Repeatability: ~+2.5% (of full scale)

> Drift: <7%

> Consumption: ~0.4mA

FEATURES

> Thin film technology

> Pre-conditioned analog output
> High signal-to-noise ratio

> Shielded miniaturized cables
> Medical-grade raw-data output
> Ready-to-use form factor

APPLICATIONS

> Biomechanics

> Kinematics

> Ergonomics

> Reaction time measurement
> Gait analysis

Fig. 1: Exampie of a Type 3force sensor.

> Load distribution assessment 5%
= Human-Computer Interaction 'y .

= Robaotics & Cybemetics Lt l
oo ] 7 -1 ] ]
GENERAL DESCRIPTION e

From reaction time measurement to load — F8 2 Tvpical force duld {ucquired with bicsignals).
distribution in-shoe insoles, our thin film force

sensors-offer uncompromised performance in

the most demanding applications. The low

profile membrane and miniaturized  signal

conditioning circuitry are ideal for minimally

intrusive  setups. Multiple. sensing area

dimensions and measurement ranges are

available, enabling forces up to 150Kg,

although other options are also available

upon request. Example:

°
& PLUX ~ Wireless Biosignals, S.A.
Av. 5 de Outubro, n. 70 - 8.
1050-059 Lisbon, Portugal
plux@plu.info
wearable body sensing placFform hitp-Hbiosignalsplu.com

REVB ©2018 PLUX

This information is provded "as is," and we make no express or implied wamanties whatsoever with respect to funclionality, operability, use,
fitness for a particular purpose, or infringement of rights. We expressly disclaim any liability whatsoever for any direct, indirect, consequential,
incidental or special damages, including, without limitation, lost revenues, lost profits, losses resulting from business interruption or loss of data,
regardless of the form of action or legal theory under which the liability may be asserted, even if advised of the possibility of such damages.

E‘Uﬁ n.1 F}Mﬁuﬁaﬂa\‘l Force Sensor Resister (1)



Force Sensitive Resistor (FSR)
Sensor Data Sheet FSR 01022018

The sensor requires frequent calibrations to provide reliable measurement, a constant
transfer function does therefore not exist. Please follow the instructions below to calibrate
your sensor and to convert the acquired data.

Step 1: Caleculate voltage output of the sensor

3IxADC

out = T

V.u — Voltage output of the sensor (V)
ADC ~ Value sampled from the channel
# — Number of bits of the channel’

Step 2: Calculate sensor conductance

i Vour
(6 — Vi, ¥ x 47

& — Sensor conductance (mS)

Step 3: Acquire calibration signal
Compute the slope of the acquired signal using the sensor conductance computed in step 2.

Step 4: Convert data

The conductance is approximately proportional to the applied force. The force van be
computed by the equation below.

Fip =

gt Ko

F,;, = Force weight equivalent in pounds (Ib)
S — Slope of the calibration signal

PHYSICAL CHARACTERISTICS

> Weight: 8g

{in-cm) Type 1 Type 2 Type 3 Type 4

Wi 0.95 3.80 1.27 0.50

w2 1.40 4.37 1.83 0.76
W3 11.00 7.60 18.3£0.8 6.4+0.5

L1 17.00 400 3.60 3.10

Thickness 0.02 0.05 0.05 0.03

Al 105.00

1 The number of bits for each channel depends on the resolution of the Analog-to-Digital
Converter (ADC); in biosignalsplux the default is 16-bit resolution (n = 16}, although 12-bit
{n = 12) and &-bit (n = 8} may also be found.

bictqlpluy PAGE 20F 3
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Force Sensitive Resistor (FSR)
Sensor Data Sheet FSR 01022018

Fin, 3 Available types of FSR senstrs.

ORDERING GUIDE

Reference Package Desctription

SENSPRO-FSR Type 3 Force Sensitive Sensor (FSR) sensor (Fig. 1) with standard
physical charactetistics and a random cable sleeve color.

SENSPRO-FSR1- | Force Sensitive Resistor (FSR) sensor of type T built with custom
Al-T-S length A1 and custom sleeve color S; for standard physical
characteristics in A1 or S use 0.

Examples:
> FSR1-200-0-0: Type 3 FSRwith 200cm cabla Al and a random sleave color
>FSR1-0-1-Yellow: Tma 1 FSK with yaliow cable sleave

bicig

Nro saisan e sivws svcra e

PAGE 30F 3
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Arduino Nano 3.0

Arduino Nano Pin Layout

O 2000k O
D1TX(1) [E4 oool 50| (30) VIN
DO/RX (2) |0z "'-’;j};}g“aéo (29) GND
RESET (3) Qg Gwﬁgmg €0 (28) RESET
GND - (4) Oiﬂ.x o fo (27) +5V.
D2 (5) |O==8= = i§° (26) A7
D3 _(6) |Q@8T&™ wsv 20| (25) A6
D4 (7) gi :‘IQI 20| (24) A5
D5 (8) |Q5 o 20 (23) A4
D6 (9) OB%% 201 (22) A3
D7 (10), |0 %20 (21) A2
ga(ﬁ) os% Qg\:o (20) A1
9 (12) 108 &  £0|(19)A0
D10 (13) |©Z Ush 2008 5@y (18) AREF
D11 (14) oglJ““_ B20|(17)3v3
D12 (18) og e /B §° (16) D13
8 O
1-2,5-16 | D0-D13 /o Digital input/output port 0 to 13
3,28 RESET Input Reset (active low)
4,29 GND PWR Supply ground
17 3V3 Output +3.3V output (from FTDI)
18 AREF Input ADC reference
19-26 A0-A7 Input Analog input channel 0 to 7
27 +5V Output or | +5V output (from on-board regulator) or
Input +5V (input from external power supply)
30 VIN PWR Supply voltage

5UN 2.1 AasaudAveq Arduino Nano 3.0 (1)




Arduino Nano Mechanical Drawing
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Specifications:

Microcontrolier

Operating Voltage {logic level)
Input Voltage {recommended)
Input Voltage (limits)

Digital I/O Pins

Analog Input Pins

DC Current per /O Pin

Flash Memory

bootloader)

SRAM

EEPROM

Clock Speed

Dimensions

Atmel ATmega328

5V

7-12V

6-20V

14 (of which 6 provide PWM output)
8

40 mA

32 KB {of which 2KB used by

2 KB

1KB

16 MHz
0.70"” x1.70"

Website : http://www.es.coth
Email : info@es.coth

Tel: (662 884-9210 (6 ling)
Fax 1 {bG2) 884-9213-4

Electronics Source Co, ltd
77128 Central Pinklao Blde,, 17FL., Unit 1702
Baromrachonnee Rd., Bangkok-noi, Bangkok 10700

sUN 2.3 ﬂmﬂmﬁaﬁla\‘l Arduino Nano 3.0 (3)
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Bluetooth HC-05

HC-05-Bluetooth to Serial Port Module

Overview

HC-05 modulgis‘an easy to use Blustooth 8PP (Serial Port Pretacel) module, designed for transparent
wireless serial connection setupi Serial port Bluetooth miodule is fully qualified Bluetooth V2,0#EDR
(Enhanced Data Rate)y8Mbps Moddlation with'complete 2. 4GHz-rado transceiver and.baseband, It uses

CSR Bluecore 04-External siiigle chip'Bluetooth system with CMOSitechnology andiwith AFH(Adaptive
Frequency Hopping Feature)-lt has the/foetplint as small as 2. 7mmx27mm.-Hepe'it will, simplify your overall -
design/development cycle:

Specifications

Hardware features.
" Typical -80dBrvSensitivity
— Up to +4dBm RF fransmit power

Low Power 1.8V Operation 1.8 to 36V /O
— PIO control

UART interface with programmable baud rate
~ With integrated antenna

— With edge connector

Software features
" Default Baud rate: 38400, Data bits:8, Stop bit:1,Parity:No parity, Data control: has.
Supported baud rate: 9600,19200,38400,57600,115200,230400,460800.
Given a rising pulse in PIOQ, device will be disconnected.
_ Status instruction port PIO1: low-disconnected, high-connected;
P1C10 and PIO11 can be connected to red and blue led separately. When master and slave are paired.
red and blue led blinks 1time/2s in interval, while disconnected only blue led blinks 2times/s.
— Auto-conrect to the last device on power as default.

~ Parmit pairing device o connect as default.

5UM A.1 AuaANURv9Y Bluetooth HC-05 (1)



w5 Auto-pairing PINCODE!"0000" as defauit
& Auto-reconnect in 30 min when discomnected as a result of beyond the range of connection.

Hardware
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PIN Name

PIN

Pad type

Deseription

~ Note

GND

13
2

VSS

Ground pot

tntegrated 3.3V (4 supply with
On-chip linear reguiator output
within MS*S_,&V _

Programmahle Input/output line

PiO0

Bi-Directional

RXEN i

Programmable input/ontput Hoe,
control sutput for LNAGS fitted)

P1O1

TXEN

control output Tor PALH fitted)

Poz2

PIO3

 Programmable inputoutput line

PIO4

BN

PIOS

PIO6

Programmable input/output line.

P1O7

HiDirectional

Programmable input/output line

PIO8

Bi-Directional

Programmable input/output line

PIOY

Bi-Directional

Programmable input/vutpu j i line

PIO1D

" Bi-Directional,

Programmable input/output line

P1O11

glalglme e

~ Bi-Directional

USB_+

- Bi-Directional

NC

14

PCM_CLK

| Bi-Directional

Synchronous PCM data clock

PCM_OUT

CMOS output

Synchronous PCM data output

PCML_IN

CMOS input

Synchronous PCM data input

PCM_SYNC

Bi-Dirvectional

Synchronous PCM data strobe

JUN A.3 AruantRves Bluetooth HC-05 (3)
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RESETB

1

CMOS input with  Reset if low.input debouncde so

weak intemal
pull-up

st be Tow for »3MS (o cause
# reset

UART_RTS

CMOS output,

tri-stable with

weak internal
pull-up

UART request to send, active low

UART_CTS

CMOS input
with weak
internal
pull-down

UARTY clear to send, active low

UART_RX

CMOS input
with weak
internal

pull-down

UART Data input

UART_TX

cvos B;::pnt,

pull-up

UART Data output

SPI_MOSI

17

with weak
i 4
oull-

Serial periphecal interface duta

SPI_CSB

16

with weak
internal
et

Chip select for serial peripheral
interface, active Tow

SPI_CLK

19

“CMOsinput |

with weak
internal
pull-down

Serial peripheral interface clock

SPI_MISO

18

CMOS input
with wenk
interpal

pull-down -

Serial peripheral interface data
Output

USB_-

15

Bi-Directional

AT command Default:

How to set the mode to server (master):

1. Conrect PIO1TT to Hgh level.

2. Powsr on, module into command state.

3. Using baud rate 38400, sent the "AT+ROLE=1\"\n" to module, with "Clir\in® maans setiing sticcesses,

4. Conrect the PICT1 1o low level, repower the module, the module work as server (master).

5UN A.4 AauanURves Bluetooth HC-05 (4)



#include <SoftwareSerial.h>

AMANUIN 3

TUsunsy

SoftwareSerial mySerial(10,11); // RX, TX

int fsrPin = 0;
int fsrPinl = 1;
int fsrPin2 = 2;
int fsrPin3 = 3;
int fsrPind = 4;
int fsrPin5 = 5;

?

int fsrReading;

int fsrReadingl;
int fsrReadingZ,
int fsrReading3;
int fsrReading4;
int fsrReading5;

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

void loop(void) {

fsrReading = analogRead(fsrPin);

fsrReadingl = analogRead(fsrPin1);
fsrReading? = analogRead(fsrPin2);
fsrReading3 = analogRead(fsrPin3);
fsrReadingd = analogRead(fsrPind);
fsrReading5 = analogRead(fsrPin5);

delay (1000); }

Serial.print(fsrReading);
Serial.print(fsrReading1);
Serial.print(fsrReading?2);
Serial.print(fsrReading3);
Serial.print(fsrReading4);
Serial.println(fsrReading5);
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Wireless Pressure Measurement for walking

Piyada Chamensutth thiyothin, Watsapon Sarakam,
(E) imeevMahamﬁﬂ konsakul
ni ng

~ :
Wireless Pressure \iunmm I'mw-l.l:uum mﬁhulg-w:.ﬂm Wircless Pressure ‘Measurement for  walking shows the
imsole with 6 sensors pliced in different nwﬁu? c.l 2ones of l&w&m action fnﬂf shades of colours and graph, The colors
the foot, and placed inside W shoe. 'Th! arm \11 .-.-u was l ﬁnyuw shade-icluding white, ba byblue light blue, bluc, ocean, pear,
demonsirate the differcnt pressure of ;pmﬁ .yellow, -camaloupe, orange and lul wlll slightly increased depend on

while walking in lualdlmﬂhm aff lhl.ll

six Forced ‘im-ur Rmdm lFS 'tul‘“ mii‘ il f_,"_“: o | W ¥ 0k
oo oy i P M Ftier | CORahins PR~y - 5
on Arduino Nano L\ w

desifned to vﬁﬁi’ m«ﬂn B8P L 1
0 lhnt iil.:'rluy the grl'd# :;: H CL
quanlity of six fegions gf!yphln.r

indicated ranges changed kvhcn u force inpphed It.can monitor in réal
time with LabVIEW. program via Biudﬁmh.

It has been shown that a Wireless Pressure Measurement for walking could

1. Use Forced Sensor Resistors (FSRs) for sensing and-measuring (he detect-and measure in variety rates of chiange in force, In addition it could be

variety range of the applied force. deseribé the results of changes act forée on monitor by LabVIEW program in

- iy real time monitoring, ineluding use Bluctooth for communicated. If the applicd
2. Microcontroller (Arduina;Nano 3.0 baard)is used to be a processor force changeg the program will demonstrate the colors gradient and graph
which programmed  to received ‘analog.value from Foree Sensor followed by the applied force:

Resistors and connecting with LabVIEW program.

3. LabVIEW program will show the colors gradicnt from light shade to i =

darken shade depend on the applicd force. m

[1] S.J. Morris and J.A. Paradiso, “Shoe-integrated sensor
system for wircless gait analysis and real-time feedback,”
Proceedings of the 2nd Joint IEEE EMBS (Engincering in
Medicine and Biology Society) and BMES (the Biomedical
Engineering Society) Conference, 2002

Figurel. Schematic of process for Wireless Pressure Measurement
for walking.
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