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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 the same time LabVIEW program is designed to connecting with
Microcontroller via Bluetooth, so that display the gradient of colors and graph depend

on the pressure’s guantity of six regions on plantar.
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2.3 1 ®9UIYasAIIRALLS9 (Force Sensor)
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Force Sensor Resister (FSR) fildinaluladauindisesuuumun (Polymer Thick Film)
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2.6 Arduino

Arduino Wuuesalulasraulniaaainizna AVR fifinsRauY Open Source Aail
naiamedesatadnu Hardware uay Software fauada Arduino gnesnuuusnlildauls
Nty ﬁammxﬁw%’uéﬁuﬁuﬁnm ﬁaﬁé”l‘ﬁmué’ammmﬁmLLtJaaLﬁmﬁu WAy ontias
vasn wislusunsusol@dnime mudigvesueda Arduino lunsregunsaliaiusiieg Ae
Q‘l‘ﬁ’mummﬁﬁiamiﬁLé‘nmaﬁﬂémnmauamlﬁuL"?iiawiauﬁ"lmﬁﬂd'] /0 vB3uese vialile
ANNEEAINETNSARBNARAUVEIALETUUTELANAY LUU Arduino XBee Shield, Arduino
Music Shield, Arduino Relay Shield, Arduino Wireless Shield, Arduino GPRS Shield vy

fu udeunuuesauuuesa Arduino wdadsulusunsuimunstald degun 2.7

ass s s e s s aasa
D T N R N )
P R R R )
sassassssmbaseasan N
sssssamasrsssannan

.

.

.

.

-

sssssanen
srsssmese
sasssaann
sasassasa
Saamane s

JUN 2.7 n1sveaeun1slgan Arduino

2.6.1 UWAUNTWLEAIAIUAYNY V99 Arduino (Model : Arduino UNO R3)

3.modm ICSP - iy USB interface

114{SP1) MOSI

124{SPI) MISO
104{SPI) 55

3nterrupt 1
2-Interrupt 0
0,1-Serial

/ 4wodn O
S . i ghabilody B Bt i

- o
* +
R
1moda USB |

10.MCU : Atmegal6U2

5.moim ICSP : Atmega328

| 9.4ip3 Power jack 7-12V | 6MCU ; Atmega328

/4

‘ T.mofn /O
8.mp¥n Power

Ad{12C) SDA
A5412C) SCL

JUT 2.8 UNUNWULARAIEIUANSY YBA Arduino
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1. USB Port : Tdisefiu Computer iadulnanlusunsud MCU uagdnglliuasn

2. Reset Button : t{utlu Reset Mnailesasnisls McU Bunsvienlu]

3. ICSP Port 984 AtmegaléUZ : WJu Visual Com Port uu AtmegaléUz2

4.1/0 Port : Digital 1/O #ausiw1 DO §9 D13 wenaniiune Pin azviueindidus i
18 19U Pin0, 1 1w Tx, Rx Serial, Pin3, 5, 6, 9, 10 uag 11 {Wuwn PWM

5. ICSP Port : Atmega328 \Junesnildlusunsu Bootloader

6. MCU : Atmega328 18u MCU fildunuasa Arduino

7.1/0 Port : usnanaziiu Digital 1/0 wér Saldsudutesiudyaneunden Fau
21 AD-A5

8. Power Port : lWidswasuasmiladeinisanelwlifuisasaieuen Usznoudiev
b +3.3V, +5V, GND wag Vin

9. Power Jack : §Ulwa1n Adapter Tnsflusafuagjszning 7-12v

10. MCU w89 Atmegal6U2 18u MCU fivimiiifiu USB to Serial Tng Atmega328

zfnnanu Computer W1U Atmegal6U2

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

HC-05 uluga Bluetooth MFmilunsFeusiefuaniniladsngg  Waunnitlad
annsndeansiululasaeulvsaiass (Arduino AVR PIC etc) I s Serial Port lugau
HC-05  anunsndalildeudulsfeln Master (gunsaidunndouse) uazlvum Slave
(Housefugunsaidu) nisdsrnsneg 1wy Jegunsal sariu vhldu AT Command &

¥ A ! a P v o =l ' o o =
azfasdinseviiawielilugaidnunmsnd wienaduuulugamalifsgun 2.9

R
VI .
i

fen

N-N9 *t :{3IM0d

-
-t
e
-
=
a3
=]
e ]
=]
-
-
-l
-8
-

A NE N NN

AE "EM3INIT

l"ip’.‘_'::‘::

-

\s-1

31117; 2.9 Bluetooth Serial Module (HC-05 Master/Slave Mode)
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2.8 A201un1u (Resister)

= el

Tunsreasasiiounng wessunslunuideididesdnisdemamumu Wenzderily
Uszananaludiasulvsaiass (Arduino) waslaniuasonaviivausinaes (Interface) Tu
AsTE U IR fLteTarannsruailan11n9es FavnannszuaunlUauiunssug

o

fimagiilvgunsalidemels TwsvennAdeiiasldadiuniuruin 10 KQ

10 kO

www.f-alpha.net

gﬂffi 2.10 MAUNIUVUIA 10 KQ

29 1C 7805

lugunsaldidnnseindluyatlagtuildrulngedldln sv usundsdrodldlndaud
9-12V frtad s nduiasdeuadllivdedion 5v SasHsiinanedsuinisld 1c 7805 1
Huisiavenn wavdresenisldan @1 3 v1Ae GND, Input, Output ﬁqgﬂﬁ 2.11) iflosann
IC 7805 1Ju IC Beenszuawuunsil +5v lag IC filflauauiivaisegis 1wy deafumiiu
Uaamﬁﬂludaum@qqﬂﬂidﬁuq yhnsimsasilefimiufeugs wazezdrinnssuanieluile

\ataynnan IC

‘)\
\(\Q 6‘\00 \)\'QO\

EngineersGarage

sUfi 2.11 IC 7805
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2.10 uwnasael (Bruaune 9V)

lugunsaididnnsedindnnuiin (Arduino, IC 7805) dauuddenisunasdngliifals
gunsaidug vhawldlumddedandonlddmifussiuaun ov unduuvdsseligunsed
7199112993 ewnsufudeadenuvasireiifvunidnnefiashluinaliisoasiuay

aulimeusaiv v dfinaaudfidenanilvangan dagun 2.12

sUT 2.12 Battery 9V

2.11 lUswnsy Arduino

2.11.1 Yumaunssulgauluswnsy Arduino

a' 1 ¢ % v o o [
LIUAINABUDTA Arduino LUINUADUNILNDS

USB

gﬂﬁ 2.13 N15AalY9u Arduino
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1. \@eulusunsuuumouRiaesiIun1alusunsy Arduino IDE sanunsanniilvanla
3 L3 v oo '3 &
nAUlLAvRIHERYeNALDS
2. vasnidsuldnlusunsuiieusesuds Igldaudoniuveda Arduino Nlduay

@enuneiay Comport U8IUasARIFUN 2.14 waggun 2.15

Auto Format

Archive Sketch

Fix Encoding & Reload

Serial Monitor CtrleShiftsM

Uno

| @ Arduino
Somd ’ Arduino Duemilanove w/ ATmega328
o *|  Arduino Diecimila or Duemilanove w/ ATmegal68
Programmer ol Arduinc Nano w/ ATmega328
Bumn Bootloader | Arduino Nano w/ ATmegal68
N S S Arduino Mega 2560 or Mega ADK
Arduino Mega (ATmegal 280)

U 2.14 (Feanjuuesn Arduino fireen1sanluan

Auto Format

Archive Sketch

Fix Encoding 8 Reload

Serial Monitor Ctrl+Shift+M

sketch_oct174

Board
Serial Port

Programmer »

Burn Bootloader

= - ¢
3UN 2.15 l@anuinelay Comport U83UBsn

3. nalu Verify tiensiadauainugnaedias Compile lanlusunsy anduna
U Upload TAn Tusunsuludsuese Arduino lunisany USB iedulvaniiouiosudn as
uansdamuiaudnaana “Done Uploading” wazveinaziiuviaumuii@eulusunsulile

Vuiigiagun 2.16
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nt led = 132

wi) (

pir¥ode|led, OUTHIT);

JUN 2.16 Verify iiensiaaaumnugnsiesuazsnlvanlanlusunsy

2.11.2 ¢agelusunsu
Tu Arduino IDE l@susiuermedialusunsulivnnune welidldanunse Seuswazin
FBmsdpulusunsusedrananinnysvendvsaunly lalusunsumunglinenis Asgun

2.17 lapisuannidend File >> Examples azwuiulusunsusdined w9l Arduino IDE Sl

(0 simich, 19 | Andune 135 ]
Foitoe mmcn Ton vy

Hew Col
Open_ w0
Bmchboes v
' ) .

Sove Cubag Olteaioq
Save b [ ] o4 Communication ¥
Upload -y B Contrel ’
Uplesd Using Programmer Cole Shiftsl OB Semsens

Page Setup Che St P

U 2.17 fehalusinsalu Arduino IDE

HNAIDEIUNTUNINADINITALNAGDUNITNINAIUVDY Arduino Tudaiiae TUsunsun
daa1uld LED imguuuasa Arduino nssn3u lagidenlusunsudieg19a1n File >>

Examples >> 01.Basics >> Blink ﬁdgﬂ‘ﬁ 2.18



2 sketch decl9a | Arduino 1.5.5

dit Sketch Tools Help

New Ctrl+N

Open... Ctrl+O

Sketchbock L4

Examples

ose ] Crl+W

Save Ctrl+S

Save Ac... Ctrl+Shift+S
i Upload Ctri=U
Upload Using Programmer Ctrl+Shift+U
; Page Setup Ctrl+Shift+P

Print Ctrl+P

Preferences Ctrl+ Comma

Quit Ctd+Q

U_l.Ba_sics_
.Digita
03.Analog
04.Communication
05.Control
06.Sensors
07.Display
08.Strings
09.USB
10.StarterKit
ArduinolSP

Bridge
FFPRNOMM

’ AnalogReadSerial

) eadSerial

Uigita
} Fade

ReadAnalogVoltage

UM 2.18 Msidanitauedaln LED nsensu

IntuIznuvitnvesluILnTugun 2.19

- ;
& Blink | Arduino 15.5

File Edit Sketch Tools Help

Blink
Ve

Blink

Turns on an LED on for one second,

then off for one

This example code is in the public domain.

/ Pin 12 has an LED connected on most Arduinoe
/ give it a nane:

int led = 13;

// the setup routine runs
void setup() {
// initialize the digital pin as an output.
pinMode (led, OUTPUT);
}

once when you press reset:

// the loop
void loep() {

routine runs over and over again forever:

UM

second, repeatedly.

boards.

digitalWrite (led, HIGH) » // turn the LED on (HIGH is the voltage level)
delay(1D00) 2 // wait for a second
digitalWrite (led, LOW); // turn the LED off by making the voltage LOW
delay (1000) ; / wait for a second

}

2.19 wﬁwmwaﬂﬂmmuﬁwé’a Blink

16
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NNunTewlnanlaalusunsuinasnisiiuuesa Arduino @u1savintalagidan

fi File >> Upload (n3ann Ctrl+U) fagudl 2.20

Quuink [Adino15s [EEr)

W New Ctrl-N
Open... Ctri+0
Sketchbook L4

Examples 3

sUA 2.20 nsonlnanmdsliiuasa Arduino

U

#39919AANNLEADU FaNNA 2.21

Blink | Arduino 1.55
File Edit Sketch Tools Help

JUT 2.21 lempuunumddnivan

n1sonlvanluluyilfe mic»ﬁ'zﬁ)aa‘um'mQnﬁawaqmiL%auiﬂ'iLLnsuLLasLﬂuﬂﬁﬁe
a XY . - Y a & er o P ¢
TUsunsun@eululeify Arduino islsfidefianarmintulutunsuluy LED fieguuvein

Arduino azns¥nsUYNT 1 Fuiidisguin 2.22
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.....

31]17'{ 2.22 nadildaneds Blink

2.12 Wsunsu LabVIEW

LabVIEW g@311910 Laboratory Virtual Instrument Engineering Workbench Vu
TWsunsuresfinmeifiasaietunlvlununisians msiauasaiesdieindviuaiums
Jrmnssy Fudhlusunsuuseinan GUI (Graphic User Interface) 5uﬁaa1&nﬁ’sumiﬂmmmlmﬁw
Wumsadeu Code vida mdslag isdu uaznmiflylulusunsuasdonmnuuasizunin

30138N8N9819911191 G (Graphical Language) Feazununsieulusinsaluussinniw

2
=

#Ug1U 1Y C, BASIC w38 FORTRAN angjunmmiadydnuaivinlagagyigs1uigain
azan uavaiuisnaanailunisweulysunsuadlilauin lnsmwizlurusulusunsy
Aaufines ialweunaiugunsunfguan 1 Port w3 Card M99 SauEaMsIAfULmLa
] d A X : o '

Tunueanudy Wehazannsasiusiveyauily Tunsdna wesiiuveyalwlnyselovu
q9an
L'l q

dmsulusunsunwaiurtulag LabVIEW 9¥138n21 Virtual Instrument (VI) iwseg
@ P 4 A - o 4 A - a
anwaeusingnieaeniw Wetsulyvuavivilounuinsodlioniogunsuvn1aiAIngsy
gunsauatiousTuviauaziun i uveandunieg elunila Virtual Instrument (V1)
Usgnaumediudsznau 3 @ufs 1. Front Panel 2. Block Diagram 3. Icon tiay Connector
4 3 @uiagUsznauiutunilugunsaiailouaTamuan s uALYUNTDIEINUTENBY YIY

3 nefiseazidunsane bUl

2.12.1 Front Panel

Fron Panel yianiiimuazdumuiilvieruiussmnglyfulusunsy (3efilion
Bun User Interface) TngvhlWasfidnwasinioutunununuesveaniasiieviogunsaly
sununsiaig W wu daasuan, Yuda, Yunndeuanua fatu Front Panel i3

Wiguiaiiowu GUI veslusunsumse VI ulasdnuayued Front Panel uansfisguin 2.23
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3UT 2.23 Front Panel

Controls
1 ali’ = A o = .
druilazdinuniludamuay Aenislann (Input) anngly dnwazves Controls
wu Yudsumn, dgwude - el iiadeuiieuiuan, nslnAnigdalay Digital NIDAUY

fatiu Controls AenisruuaAmsaunas (Source) Yeyauandsfitaes Controls Aagun 2.24

Numeric Controls

| o2 View ™
10~ 10=
0§ 10 0§10 3 ]
Murn Ctrl Fill Slide Pointer Slide Fill Slide Pointer Slide
Knob Dial Color Box

sUfi 2.24 g Controls

u

Indicators
ﬁwm'ﬁuamNaLﬁmammﬁmTﬂfmz%’Um?'ﬂﬂmmmaw‘mujam LERINaT901q
Usingluguvesnsm, Fud, sedureavan w?a%‘uﬂ Indicators HiUSsulailou Output tielu
Qlﬁlﬂ'wiwméaﬁﬁﬂé’ﬁLﬂiqwaqLLazgﬂmmmz"Lumuﬁﬂﬂ%’Uﬂ'wm‘] UU Indicators 1o 1ng

psunIvneuvasveyafiadiviu Indicators faguil 2.25
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NMumeric Indicators

4 | 9 search | 5 view~

1,23 - L I '

Progress Bar Gradr Bar
M-
f
i |
Thermometer

iﬂﬁ 2.25 Indicators

u

2.12.2 Block Diagram

wWumileudu Source Code vaslusunsufiWautuniy LabVIEW fsUsingegluguues
A9 G Tmp Block Diagram Hasfianiu Executable Program feanusafiagyienu laviud
wazveRdnUsynisuileiae LabVIEW seinnsnsiaaeureiianainveslusunsunasniian
Wsunsuazraulaineidiolufivefinwanslulusunsumiiiu TnoyiFeulusunsuaansadios
@iﬂaamé’amawaﬁmwmﬂ%qLLam’LM'Lﬁu"Lﬂ'maaﬂnaw vilansdeulusunsutunety @
Usenaunislu Block Diagram szUsznaunis wendi ArasiilUsunsumuANn1saTY w3
Tssareaniiuluunavanimaniassusingeyluguves Block sgla¥umsneany dwsu

= @ 4 o a . o
Block vluaungaduloimunud mamwuﬂaﬂwmﬂ'li‘l,wamm‘ua;gaszwm Block t1aiuu

e i
L o

A D |

| § PUT———

i . a it o

r‘.

U 2.26 Block Diagram weslusunsu LabVIEW
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o o i o N al 1
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3.5.8 mailigulusunsu Arduino
Tutupsuiidudunounialsulusunsy Arduino Wiesuaainuwesiiudnunlugy

vayuUsinedslulriulusunIuuanwanuaiatigliany (ugys)

& 1) Arduine 125 - X
File Edt Sketch Tooks Help

_

$include <SoftwareSerial.h> //Usend library TwmTigonnonuuans o
SoftwareSerial mySerial (10,11); // RX, TX

t £5rPin = 0; /fU'i!;mq'ﬂ‘ummnﬁass'un'\mmi‘um’a%
t fsrPinl = 1; i
1t £3rPin2 = 2;
t fsrPin3 = 3;
farPind = 4;
int f£srPin5 = 5;
int fsrReading; / Aleemdaandmtgtumaiivarnlaanide mnil

int fsrReadingl;
int fsrReading2:
int fsrReading3;
int fsrReading4;
int fsrReading5;

5U# 3.45 Mmsigeulusunsu Arduino (1)

@ 1| Lrduine 185
File Edt Sketch Tooks Help

// mmnam s tsmMesAanadodTrana

1]

void loop (
fsrReading =
fsrReadingl
fsrReading? = a

{ 7/ dwmsidantuarudsnifivaninmawndondnnamimiug
d(fsrPin);
ad(fsrPinl) ;

fsrReading3 =
fsrReading4 =
fsrReading5

U 3.46 M3@eulusunsa Arduino (2)

© 1) arduinc 185 - o %
Fie Edit Sketch Tooks Help

1%

Serial.print (£srReading); //ufh{mifa'h;euiis\on'mmvﬂiu'ﬁa%
Serial.print (" "); Serial.print (fsrReadingl);

Serial.print (" "); Sexial.print(fsrReading2);

Serial.print(" "); Serial.print (£srReading3);

Serial.print (" "); Serial.print (fsrReadingd);

Serial.print{" ")}; Serial.print (fsrReading5);

Serial.println(" ");

delay (1000) ;
)

sUfl 3.47 msidisulusunsy Arduino (3)



3.5.9 A1sVAd@aUN1sETUAITUwasYalUsLATe Arduino

D 1] aduino 185 - o x
File Edt Sketch Tooks Help

15

#include
Software!
int fsrp|
int f£srp;
int fsre. et
int fsrP,
int fsrP.
int £srP.  BumBocticader : J

//Usenad library Twnisidoamonuuans

//isenAm B aissumInias

int fsrReading; 7 /dsznasnlsATE UM s iuailaandiugas
int fsrReadingl:
int fsrReadingZ;
int fsrReading3;
int fsrReadingd;
int fsrreading3:

void setup(void) { /7 fHuARIAN TkN1SAARDADASEDAA
Serial.beqgin (9600); }
void loop(veid} { /7 1ANISIADNTHA ILSIAUATIINEID W ADNEUHAZIRINTINS

T e o e 1 e e A P )
o
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3.5.10 n1swueuluswnsy LabVIEW

Tutuneuiidunisweulusunsy LabVIEW wWeldlunisuanina

ANSSUAUNNTIN9UYDALUSHATU LabVIEW

Y1180 UVa9LUSINTY LabVIEW

#1U a. 138071 Front Panel Wunthdmsulduansna

#1u b. 138111 Block Diagram \unthdwiu@yusdanieg

il foctun Front Pan & footi Block Diagram *

Fle Edt View Project Opente Took Window Hep

Fie Bt View Prowct Openste Tock Window Help

31J1'7'i 3.51 M990 15M9IUYeatUsKASH LabVIEW

ns3EnlYANEIRneq vaslusinsy LabVIEW

AANYIMAUVDY Block Diagram

) ¢ foctvi Block Dizgam *

Fide Edt View Project Operate Took Window Help “"E
9.5 [ topomentent = [ ee [0 o s A, (SIS + 2 @ 11][¢]22] e/ o [ 10t dppbcationfome [ - [ 5|
44 Functions Sko(duf
Proptnsiod NS :
v =
& m B
Structures. Aeray  Clusher, Clas
T e
B
Nurmenic Boclean Sting
B 1
3 0 E\
Compaizcn Timing  Dislog & Use...
= y
B B #
File 'O Waveform  Appication ..
[ .~ el
B w| &3
Synchronizzt_. Graphics & S... Report Gener.—.
Instrument 1O »
Mathematics
Signal Processing »
Data Commanicetion »
Connectiity v
Express *
Addons 3
Scecta Vi

Fle Edt View Project Operaste Took Window Help
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nsainAEINsIaNiaugysuazniseuAtaya
#5749 While Loop

e lilusunsuyiauwuuIugy

Inalawendu While loop

g‘tﬁ'i 3.53 N15a319 While Loop

a¥19AdaNsIBaNRaUgYS
walilusunsy LabVIEW ansnsasuteyaanlulasreulnsaaesiudyaiaug
b 4 ! G’j ¥ o v "—'1 ‘J 1 s l:‘: L%
yola Adlutuneuilagyilvanunsadion Port ielweseiuugysiwuiinge Front Panel la

Imeldlandu VISA Configure Serial Port

COM Port
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data bits
party

stop bits

Cluster
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5U# 3.55 nsadAndsd utayaniwues
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TutunaUlLA D95 1MLUITNIVLA 6 AU TIT1LIUMILUTENIDINT LI
WU BSANILA 6 A0 tnedBafIkUsAa No.1 — No.6 AuaInu

TaglefeAtu Match Pattern Wag Decimal String To Number

< v @ { o Y ¢
SUT 3.56 nsasrefudsTulusunsy LabVIEW teifiudeyadildannlulasaeulnsaiass



nsasNYTuLanIEnINNITeRNUIINATIR LS

53

MnmInadeuAlnanuesluiite 3.5.9 ANAreagsenine 0 - 1000

numtnesluuin 9LAVNN1SHUITN I TRAREN LA 11 979 lnelivedunannad dun

-> @M1 > @R > @Y7 > #udee -> aung

aeyaudunmeun 6 JU uazfvuavunaliviniu

ﬂ’]‘iﬂ%’mgﬁu >> AANU2M9 Front panel -> Boolean -> Round LED

NSIMUATWIA >> AANYINTIYAY -> Properties -> Hight Wag Width

‘Boolean 2 . Boo!n?n Boolean BooleanZ  Boolean 3
o] 2
TF TF TF
Boolean 4 Boolean 5 Boolean 6

II
TF

3UN 3.57 afayduinuiu 6 3U

TF

VHBWR NTNENUgefe Front Panel AMnA11v1A0 Block Diagram

#5199729v09n75uaned

a$19t9liyRu 6 T29@e 1-100, 101-200, ..., 901-1000 Lteruusdviovsn 11 &

mslafsitulSuiisy >> Aan19nuae Block Diagram -> Comparison ->
In Range and Coerce

nsldfavte >> AANYM In Range and Coerce -> Numeric Palette ->
Numeric Constant

Boolean
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300 >
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[500] 5
TF
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700 S 5 H
[ [ % . |
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Mvuadvasyduluudazdiag

vasanivuatlinuuRasyauwas asvinsladlunudiannslives

nsladlifiuydu >> ainaniiydu -> properties

W
1-100 201-300 401-500 601-700 801-200 901-1000

JUN 3.59 Anuanslundazydu
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Label Caption
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n13annTsiuYaunii Front Panel

o o v = (7] o [ o o = ar o I
waganaieyauld 6 U dndunenhydunuiuiieuanalu 1
AUV TILTUNDUAININ

Window Help

ot |~ |[3e e~ |2 | [
| Ungroup
Lock
Unlock

Move Forward Cirl+K
Move Backward Ctrl+)

Move To Front  Ctrl+Shift+K
Move To Back  Chrl+Shift+)
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Tngldaidu Waveform Chart ieuanansi wagldileridu Bundle lunssaush
wUsvaneq faitedsludaflaidu Waveform Chart

nst3enldileridu Waveform Chart >> Aanunit Front Panel ->
Graph -> Waveform Chart
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Waveform Chart
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msldzululusunsu LabVIEW
Tutumeuilisfunisldguwiniietslinsdansydunansdidululs
Neuarglungiuviilaiety

Ioelg#andu Read JPEG File.vi Waz Draw Flattened Pixmap.vi

D:\PROJECT\right foot2.jpg JPEG !

3U#t 3.70 n1sTdsunmlulusunsy LabVIEW
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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

SENSING AREA

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

> Load distribution assessment
> Human-Computer Interaction

Fig. 1: Exam,t;'e of a Type 3 force sensor.

F tkg)

> Robotics & Cybemetics 02

B 1 2 3 4
GENERAL DESCRIPTION tes)
From reaction time measurement to load Flg. 2 Typical force dala (acquired with biosignals).

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:

http:/fbit.ly/1 FnY0aJ

°

& PLUX - Wireless Biosignals, S.A.

Av. 5 de Qutubro, n. 70 -8.

1050-059 Lisbon, Portugal

plux@plux.info

wearable body sensing platForm http//biosignalspha.com/

REVB © 2018 PLUX
This nfmmabm is provided "as is," and we make no express or implied warranties whatsoever with respect to funconality, operability, use,
fitness for a p i or infri t of rights. We expressly disclaim any liability whatsoever for any direct, indirect, consequential,

incidental or speml damuges |ncludng without limitation, lost revenues, lost profits, losses resuiting 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.

gﬂﬁ n.1 ﬂﬂiﬂuﬁaﬂlax‘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: Caleulate voltage output of the sensor

3% ADC

out = Tom

Voue = Voltage output of the sensor (V)
ADC ~ Value sampled from the channel
n ~ Number of bits of the channel'

Step 2: Calculate sensor conductance

G . VL’”IE’
{6~ Vo ) % 47
G - 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 can be
computed by the equation below.

Fp =

] o

Fy, ~ Force weight equivalent in pounds {(ib)
§ - Slope of the calibration signal

PHYSICAL CHARACTERISTICS]

> Weight: 8g

{in cm) Type 1 Type 2 Tvpe 3 Type d

W1 0.95 3.80 1.27 0.50

W2 1.40 437 1.83 0.76
W3 11.00 7.60 18.3+0.5 6.4+0.5

L1 17.00 4.00 3.80 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 8-bit (n = 8) may also be found.

bicis

%
NI saeret beai s BATESE

PAGE20F 3

g‘lh?l n.2 qmamﬁ'amaq Force Sensor Resister (2)



Force Sensitive Resistor (FSR)
Sensor Data Sheet FSR 01022018

Fig. 3: Avallable types of FSH sensors.

ORDERING GUIDE

Reference Package Description

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

SENSPRO-FSR1- Force Sensitive Resistor (FSR) sensor of type T built with custom
Al-T-8 length Al and custom sleeve color S, for standard physical
characteristics in A1 or Suse 0.

Examples:
> FSR1-200-0-0: Type 3 FSR with 200cm cable Al and a random sleeve color
> FSR1-0-1-Yellow: Type 1 FSR with yellow cable sieeve

PAGE 30F3
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Arduino Nano 3.0

Arduino Nano Pin Layout

O goonp O
DI/TX (1) DE 0 0 O] 50| (30)VIN
DO/RX  (2) |[OzP Ao e 50| (29) GND

RESET (3) |Og _ V3.2 &l 20| (28) RESET

o GRAUITECH.US
GND (4) |O3x = e L20) (27) +5V
D2 (5)

o2H 8.0 (26) A7
D3 (6) oN:E B Ko (25) A6
D4 (7) Oz E HON 20|(24)A5
D5 (8) O8N .0 0| (23) A4
06 (9 (0%, 20|(2) A
D7 (10) O'i'& ‘a"(f.'o (21) A2
D8 (11) |02, D20 (20) A1
D9 (12) |02 %@ 20| (19) A0
D10 (13) |@QF Ush 2009 50| (18) AREF
D11 (14) |oZiH 11[ BO|(17)3V3
D12(15) |og @ © %0|(16)D13

& 1c5p

“EE

o O
1-2, 5-16 D0-D13 1/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 AQ-A7 Input Analog input channel 0 to 7
27 +5V Qutput or | +5V output (from on-board regulator) or

Input +5V (input from external power supply)

30 VIN PWR Supply voltage

3UM 2.1 aauandAved Arduino Nano 3.0 (1)
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rduino Nano Mechanical Drawin
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Specifications:

Microcontroller

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

Digital 1/0 Pins

Analog Input Pins

DC Current per /O Pin

Flash Memory

bootioader)

SRAM

EEPROM

Clock Speed

Dimensions

Atmel ATmega328

5V

712V

6-20V

14 {of which 6 provide PWM output)
8

40 mA

32 KB {of which 2KB used by

2KB

1KB

16 MHz
0707 %1707

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

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

Tel : (662) 884-9210 {6 line)
Fax 1 1662) 884-9213-4

sUN 2.3 qmamﬁ’ﬁwaq Arduino Nano 3.0 (3)
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Bluetooth HC-05

HC-05-Bluetooth to Serial Port Module

Overview

HC-05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for transparent
wireless serial connection setup. Serial port Bluetooth module is fully qualified Bluetooth V2.0+EDR
(Enhanced Data Rate) 3Mbps Modulation with complete 2.4GHz rado transceiver and baseband. It uses

CSR Bluecore 04-External single chip Bluetooth system with CMOS technology and with AFH(Adaptive
Frequency Hopping Feature), It has the footprint as small as 12. 7mmx27mm. Hope it will simplify your overall -

desigrn/development cycle.

Specifications

Hardware features
" Typical -80dBm sensitivity
— Up to +4dBm RF transmit power

Low Power 1.8V Operation ,1.8 to 3.6V /O
— PIO control

UART interface with programmable baud rate
" With integrated antenna
— With edge connector

Software features
" Default Baud rate: 38400, Data bits:8, Step bit:1,Parity:No parity, Data control: has.
Supported baud rate: 9600,19200,38400,57600,115200,230400,460800.
Given a rising pulse in PIO0, device will be disconnected.
_ Status instruction port PIO1: low-disconnected, high-connected;
PIO10 and P1O11 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 biue led blinks 2times/s.
— Auto-connect to the |ast device on power as default.

~ Permit pairing device to connect as default.

5UM A.1 AuanURve9 Bluetooth HC-05 (1)



_ Auto-pairing PINCODE"0000" as default
" Auto-reconnect in 30 min when disconnected as a result of beyond the range of connection.

Hardware

12. Tmm

t
" -

oo
o
Las K11
pow_oyt T
e W

pow e

m=
i

-

v“«ﬂ
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PIN Name | PIN| Padtype Description Note
#
13
GND o2 V&8 Ground pot
2
13 | Integrated 3.3V (+) supply with
? cC i2 33y Om-chip linear regulator output
o 7 ‘within 3.15.3.3V B
AIOO 9 | Bi-Directional | Programmable input/output line
AlO1 10 | Bi-Directional | Programmable input/output Hine
PIOO Bi-Directional | Programmable lnput/output Hoe,
i RX EN control output for LNAG fitted)
PIO1 24 Bi-Directional | Programmable input/output line,
L TXEN control output for PAS fitted)
PIO2 | 25 | Bi-Directional | Programmable input/output line
PIO3 26 | Bi-Directional | Programmable input/output line
PiO4 27 | Bi-Directional | Progranmmable inputioutput line
P1O3 28 | Bi-Directional | Programmable input/output line
PIO6 29 | Bi-Directional | Programmable input/output line
PIO7 30 Programmable input/output fine
PIOS 3 Directional | Programmable input/output line
PIOY 32 | Bi-Directional | Programmable input/output line
PIO1O 33 | Bi-Directional | Programmable input/output line
PION 34 | Bi-Directional = Programmable input/output line
USB + 20 | Bi-Directional
NC 14
PCM_CLK | 5 | Bi-Directional = Synchronous PCM data clock
PCM_OUT | 6 | CMOSoutput | Synchronous PCM data output
PCM_IN 7 | CMOS lnput | Synchronous PCM data input
PCM_SYNC | 8 | Bi-Directional | Synchronous PCM data strobe

JUN A.3 AruauURAves Bluetooth HC-05 (3)




CMOS input with  Reset if low.input debouncde so
RESETR $1 | weak interngl st be low for >3MS W cause
pull-up & reset

UART RTS | 4 ik bt UART request to send, active low

puil-up

CMOS input
with weak

UART CT1S | 3 . UART clear to send, active low

pudi-down

with weak ; e
UART_RX | 2 PO UART Data input

puli-down

CMOS output,
: “Tri-stable with
UART_TX H kil UARYT Duta output

pull-up

CMOS input
: with weak Serial peripheral interface data

SPI_MOSL | 17 Sk

putl-down

CMOS input

with weak Chip select for serial peripherat
internal interface, active low

pull-up

SPI_CSB | 16

CMOS input
: with weak ; o
SP1_CLK 19 i Serial periphera! interface clock
pull-down

CMOS input

with weak Serial peripheral interface data
internal Output

pull-down

SPI_MISO | 18

USB - 15 | Bi-Directional

AT command Default:

How to set the mode to server (master):

1. Connect PIO11 to Hgh leval.

2. Power on, module into command state.

3. Using baud rate 38400, sent the "AT+ROLE=1\"\n" to module, with "Ckir\n" means setling stccasses.

4. Conrect the PO to low level, repower the module, the module work as sarver (master).

3UN A.4 AauanURve Bluetooth HC-05 (4)



#include <SoftwareSerial.h>

NTANUIIN

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 fsrReading2;
int fsrReading3;
int fsrReading4;
int fsrReading5;

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

void loop(void) {

fsrReading = analogRead(fsrPin);

fsrReadingl = analogRead(fsrPin1);
fsrReading2 = analogRead(fsrPin2);
fsrReading3 = analogRead(fsrPin3);
fsrReadingd = analogRead(fsrPind);
fsrReading5 = analogRead(fsrPin5);

delay (1000); }

Serial.print(fsrReading);
Serial.print(fsrReading1);
Serial.print(fsrReading2);
Serial.print(fsrReading3);
Serial.print(fsrReading4);
Serial.printin(fsrReading5);
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Wireless Pressure Measurement for walking

Piyada Charoensutthiyothin, Watsapon Sarakam,
Ontawee Mahamongkonsakul

Wireless Pressure M for walking is by using a shoe
insole with 6 sensors placed in different significant anatomical zones of
the foot, and placed inside a shoe. The aim of this project wasto
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 board for processing At the same time LabVIEW
program is designed to ing with Mi ller via Bl h
so that display the gradient of colors and graph depend on the pressure's
quantity of six regions on plantar.

The foot is so important b it has been cc d with Organs in the
human’s body for example Heart, Brain, Eye and Lung, So the distribution
and magmtude of plantar pressurc while walking can provide useful
information to diagnose the various foot disorders. Wircless Pressure
Measurement for walking was using 6 Forced Sensor Resistors (FSRs) for
indicated ranges changed when a force is applied. It can monitor in real
time with LabVIEW program via Bluetooth.

1. Use Forced Sensor Resistors (FSRs) for sensing and measuring 'the
variety range of the applied force.

2. Microcontroller (Arduino Nano 3.0 board) is used to be a processor
which programmed 1o received analog value from Force Sensor
Resistors and connecting with LabVIEW program.

3. LabVIEW program will show the colors gradient from light shade to
darken shade depend on the applied force.

Saomans-Ubnovslundo sasduffoooudonu

2.1 Wawes

The results of Wireless Pressure Measurement for walking shows the
relationships between action force, shades of colours and graph, The colors
shows seven shade including white, ba byblue light blue, blue, ocean, pear,
lime, yellow, cantaloupe, orange and red will slightly increased depend on
magnitude of the applied force.

-

Figure2, The resuli rom LabVIEW program.

It has been shown that a Wireless Pressure Measurement for walking could
detect and measure in variety rates of change in force, In addition it could be
describe the results of changes act force on monitor by LabVIEW program in
real time monitoring, including use Bl h for icated. If the applied
force changes, the program will demonstrate the colors gradient and graph
followed by the applied force.

itlennee,

[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




