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ABSTRACT

This thesis presents a wireless foot pressure data acquisition system since the
feet are connected to other organs in the human body such as the heart, brain, eyes,
and lungs. So, the pressure applied and the magnitude of the foot pressure while
walking can provide useful information in diagnosing disorders of various diseases and
preventing the occurrence of various diseases affecting walking that can use the soles
of the feet for analysis. Therefore, the researchers created a foot pressure
measurement via a wireless network for walking by using six forced sensor resistors
(FSR) applied on the foot sole used when collecting walking data which can be
monitored in real-time with the LabVIEW program via Bluetooth. As the result, the
difference in foot pressure at each point during walking displays the different color
values. The collected data will be used in the medical physical analysis. The six
measurement positions are linked to important organs in the body. The pressure

sensor used in this research has a round shape with a size of 0.5 inches.
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2.3 1ULYasRSIIAL5e (Force Sensor)
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2.3.1 lWULWasN5I9IALSS (Force Sensor Resistor)
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2.4 uRud1sAeRLn (Semiconductor Sheet)
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2.6 Arduino

Arduino uuesalalasaeulnsataoinszga AVR fifinnsimuiiuy Open Source
FofimaDamedeyaiiadiu Hardware uag Software ffauasn [7] Arduino gnesnuuualy
Tuladneg ﬁqmmzé’m%’wﬁ@'uéfuﬁﬂm ﬁqﬁ;ﬁ%’mué’ammaaﬁmmauﬁmau WAUNRDEON
faguein vielsunsuralddndae mnudevesuesn Arduino lunisdegunsaiiadusngeg
ﬁa;:fl%muaflwﬁmimw35Lﬁﬂmaﬁﬂéa’mm&Juaml,é’al,%amiavﬁﬁmﬁm /O UD9UDIN U
dionuazainaiuisaidendafuuesaasuuseianaeg WU Arduino XBee Shield,
Arduino Music Shield, Arduino Relay Shield, Arduino Wireless Shield, Arduino GPRS

Shield \Jusiu wseiuvesauuuesn Arduino waudeulusunsuinuiseld [8] fdsgun 2.7

5UN 2.7 Msnagaun1slEu Arduino

2.6.1 WNUNTWLEASAIUAI9Y VDY Arduino (Model: Arduino UNO R3)

1. USB Port: 4y Computer wiesulnanluswnsuidn MCU wazdelnliuesn

2. Reset Button: tutlal Reset 1¥naiiledaanisli MCU Bunnsvinendlnl

3. ICSP Port 983 Atmegal6U2: \Ju Visual Com Port uu Atmegal6oUz2

4. /O Port: Digital 1O fawstw1 DO f1 D13 uona1niiuis Pin gyt ug
disfiugne 1wy Pin0, 1 Wuwn Tx, Rx Serial, Pin3, 5, 6, 9, 10 way 11 w1 PWM

5. ICSP Port: Atmega328 Hunesnildlusunsy Bootloader

6. MCU: Atmega328 tfu MCU #ildunuasdn Arduino

7. /0 Port: uana1nazsdu Digital 1/O uda Saldsududesiudugaeudeon
Fausiu AO-AS

8. Power Port: lWlidssvasuasaiiofeinisdrelnliuissmeuen dsznoude
e +3.3V, +5V, GND uag Vin

9. Power Jack: §UlWa1n Adapter Ineflussungszning 7-12v
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10. MCU 984 Atmegal6U2 181 MCU fivruiia7ivlu USB to Serial Tne

Atmega328 azfinsianu Computer N1U Atmegal6U2

309 ICSP : sy USB interface

11{SPI) MOSI

124SPI) MISO
104{SPI) SS
2-Interrupt 0

3Interrupt 1

awefn /O
"

— | &MCU ; Atmega328

= : - S e
10.MCU : Atmegal6U2 o lisis 5

i

7.wadn /O

8.w83m Power

AG120) SDA
A54120) scL | i

U 2.8 UHUMNLAAIEILANIY V09 Arduino
2.7 Bluetooth Serial Module (HC-05 Master/ Slave Mode)

HC-05 1Wulugavgys Mldaulumsideusoduauiinilidenag Tausnald
amnsadearsivlilasaeulnsatass (Arduino AVR PIC etc) 16 s Serial Port Tugagu
HC-05 ansadalilderuduldialnun Master (WgUnsaidunnifouse) uaslnun Slave
(Foustafugunsnian) nsisaneing Wy Fogunsal sWarau vldL AT Command &4

wdslinsdenfirwielilugarilnuanisnsan vsenaluuulunamalisiagui 2.9

N9-NI € ™U3M0d

=
m
<
m
g
®
W
<
o
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) OX1 G

131U LS emm

i

g‘dﬁ 2.9 Bluetooth Serial Module (HC-05 Master/Slave Mode)
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2.8 TUsunsy Arduino

2.8.1 Junaun1sauldnulusunsy Arduino

SUANFBUBSA Arduino WNAUABLRILADS

USB

sUfl 2.10 m3sieldfen Arduino

1L Weuldsunsuuureuiiimesiunislusunsd Arduino IDE Feansnsanniilvanla
I3 (3 Y a s 4
MU leAvesNan NS
2. vdandgulanlusunsuseusesuad Wigldaudonsuvesa Arduino Nlduas

Wonvungiay Comport Y8IUasARIFUN 2.11 Waggui 2.12

Auto Format
Archive Sketch
sketch_oct! 73 Fix Encoding & Reload
Serial Monitor Ctrl+Shift+«M
©  Arduine Uno

Board 4 Arduino Duemilanove w/ ATmega328

Serial Port » Arduino Diecimila or Duemilanove w/ ATmegal68

Programmer » Arduino Nano w/ ATmega328

Bum Bootloader Arduino Nano w/ ATmegal68
Arduino Mega 2560 or Mega ADK
Arduino Mega (ATmegal280)

5U# 2.11 Fonjuuesa Arduino Mideen1senlvan
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€ sketch_oct17a | Arduino 10:
di|File Edit Sketch [Tools| Help

Auto Format
Archive Sketch
Fix Encoding & Reload

sketch_oct17a
Serial Monitor Ctrl+Shift+M

Board »
- | ———
Serial Port )} v COM33

Programmer >

Burn Bootloader

JUN 2.12 Wdonnanelay Comport ¥84Ua3n

3. nat Verify ilansaaseunugndesias Compile [éalUsunsy a1nduna
{1 Upload Tén Tusunsulgsuasa Arduino Wminsens USB WesulvanFeusosnd ay
wanadarukauiiea s “Done Uploading” wazuasnaziduyneumuiideulswnsulils
yhudisaguil 2.13

Turns'on an, LED on for one second, thén off fof one se
xemple cote 15 ingthe public domain
18 has § Mo o

we | // mgive it & nawer

164 » 13; bt led = 13;

st ¥ onfe.uten yoi-hoeky t \N J/)the_setup rgitihe runs oncé when yodl press resec:
"oad setwp (). ( void setup()

g slige i P s 2 P/ /initialize the digitalipin agfen odtpuc.
pinMude (led, OUTHIT) : ) pinMode (led, OUTRUT):
}

the L00p, routifie runsfover #nd over again forever:
void leop ()
«

Arduino Mega 2560 or Mega ADK on COM33

JUT 2.13 Verify iensiaaeuadugnasuazsnlnanlaalsingy

2.8.2 Arpgnelusunsy
1 Arduino IDE lasausisierdaegnalusunsulinnnane welvigldanunse Seuiuas
UMsnsReulusunsudegawmaluussynavisewnly Talalusunsumuiglddenis degy

7 2.14 Tae5ua7nt@end File >> Examples agnuAulUsiunsusiioensh Arduino IDE il



(@) sketch decia | Arduing 155 [ = [
[FR) ton Sherch Toos e
New N
Open. a0
Seetchback B
Examples | mBesc " 2
Close anew 020igaal
Save Crres Aniog g
Save s CtreShites . Communicstion |
Upload anu 15.Control
Upload Using Programmer CrieShiftell | 08 Sensors L
Page Setup Ctrk ShiltsP R
Print Ctrep s
08.USE
Preferences Ccomma | 10.5tantertt g
B g Arduinals?
Bridge g
EPROM
Esplora
Erhemer g
Famata
G5M
UquidCryal
Robet Cantral
Rabot Mator
0
e B
Saftmareserial

14

sU 2.14 freehalusunsalu Arduino IDE

YN LT UNINADINITALNAADUNII9IUVBS Arduino Tusateliae TUswnsud

d99ull LED Negunuasa Arduino n3eniu tagidanlusunsuniegeain File >>

Fxamples >> 01.Basics >> Blink éﬁgﬂ‘ﬁ' 2.15

-

sketch_dec19a | Arduing 1.5.5
File|jEdit “Sketch Tools Help

e e et

Mew Ctri+M
Cpen... Ctrl+0
Sketchbook a
|
3 Ctrl+W E 02.Digital
Save Ctrl+5 I 03.4nalog
Save As... Ctrl+5hift+5 04.Communication
Upload Ctrl+lU ' 05.Control
{ Upload Using Programmer  Ctrl+Shift+U | 05.5ensors
i Page Setup Cerlrsniftdp e CPisplay
Fring Ctrl+P 08.5trings
09.UsSE
Preferences Ctrl+ Comma 10.5tarterkit
Quit Ctrl+Q ArduinolSP
o — _: Bridge
FFDRMAA

AnalogReadSerial

sldinimum

LigitalReadSerial
[ Fade
ReadAnalogVoltage

JUN 2.15 msidenldaruadslil LED nsensu



PNuIENUNTnvelUTuNTUAIIURN 2.16

-
Blink | Arduino 1.5.5

File Edit Sketch Teols Help

Elink

Elink
Turns on an LED on for one =

nd, then off for one sec

d, repeatedly.

This example e iz in the public domain.

/ Pin 13 has an LED connec
/4 give it a name:
int led = 13;

on most Arduino

/ the setup routine runs once when you press reset
setup () {

// initialize the digital pin as an output
pinMode (led, OUTPUT):

e loop Foutdne runs over and
void loop () {

digitalWrite(led, HIGH):
delay(l000) 2
digitalWrite (ledy LOW); turn the LED off by making.the voltage LOW
delay(1000) M4, wait For &/ gecond

again for

r

the LED jon’ (HIGH dis the wvoltage level)
for a segond

sUT 2.16 wiwveslusunsudds Blink

15

ANUUYIINTONIEA AN LUSBNSUARBINISIATUUBSA Arduino @1ansavinlalagLdan

71 File >> Upload (3ona Ctrl+) éﬁg‘dﬁ 217

Blink | Arduino 15.5

dit._Sketch Tools Help

New ctish

Open... Ciiv0

Sketchbook

Exemples o A
— St hen off for one second, |fepcatedlyl
Save Ctres

pift,S  [lomain.

Upload Ctrl+U

Upload Using Programmer Gtri+shifts U

Ardiiin boards
Page Setup Ctrl+Shift+P
Print Crilep
b press zeset:
Preferences CtilvComma |
output
Quit CilrQ
¥
the loop routine runs over and over again forever
void loop () {
talWrite(led, HIGH); // turn the LED on (HIGH is the voltage level
1000) ; wait for a

ralWrite (led, LOW); / turn the LED
delay(1000); /¢ wait for a s

£ DY making the voltage LOW

ENl| 0 ]

5UT 2.17 Mm3dnlnandrdaliuesa Arduino
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wsee1andniilonou AsguN 2.18

,
Blink | Arduino 1.5.5
File Edit Sketch Tools Help

UM 2.18 lompuunumdsgnivan

nsenlvanluwyiife mim'maa‘ummgﬂé]’awam’]ﬂ%aﬂﬂﬁl,muLLazLﬂumia'q
TWswnsun@guldiiu Arduino tiiglifiverawarniadulutunsulyu LED Neguuuase

Arduino 3ATENTUNNY T JUINAIFUA 2.19

o

o
<
=
3]
w

PUR

GRAVIT
RX

ZTX
3,

59°ONIN OdU /\ ¢
]

sUT 2.19 wafildanndrds Blink

2.9 TUsunsu LabVIEW
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3.2.2 Bluetooth HC-05
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5UT 3.2 Bluetooth HC-05
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3.3.2 LabVIEW Program
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Force Sensing Resistor ¥u1a 0.5" i;u FSR402 %58 Force Sensitive Resistor (FSRA02) 1T
U Iausinalutae 0.4N-10N Aidaldazifunuy Analog 0-5VDC (0-1023) M4lwFes
5VDC FSRA02 Faumngdmsulusiandidesnsiwuises Tausnals waeszsu

2 NMSVREBUELEDS IR 0.2 §9
nnsaasaiioldumed 0.2 41 51ldviinisnszaneuse eldnuinnisnevauss ves
LD MO UAUBIININIIZIIVUINTRTUgD sTnuaaninulUAsnaiulinssgauees

D99LBUALALLANIDDNU LS
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3. NNSNAFBULLUTDSUYUIN 1.5 17
NuNNSuLsInadinatuAeulang AUSIIUNINANNTDILNUASIFTUILTRNISABU

AUBINIINALARTNZAIINATSUVBUKATNYUTDILAUATIVIVU WIINAENAMBTIINY U 113
novauDIztaynINtuReldazanasisaanios dadunisihluldaunis @envuiali

wngauiuunldnugugesivualugiiullssyiiwuees dlona eruarlaiieuas

(%
Y] [y

satludidedadenidivuges vum 0.5 43

+3V

1042

MCU

ESR

JUN 3.24 1WITNNIADNAROUTIY 3 YWIAVDUYUERS FSR

A19199 3.9 wanNanSUSsUMIBUEINTNANAlanSY 2, 4, 6, 8 way 10 Alanuainu

thwiin A1 Analog §i Arduino 8audnld Vout #i3alé
2 Kg 250 + 20 2.2
4 Kg 440 + 20 2.8
6 Kg 530 + 20 2.9
8 Kg 600 + 20 3
10 Kg 650 + 20 3.1

YA ¥ Yo Y W 4 A a o 9
Aidelainisnaaeulngn1suTuwiufagy 3.25 WieliefnfisessunIsnAaauLIINg
Ingnsaitesuatminisanuau Arduino 81uanldeanunludiuay 1-1024 1iensIULse
| Aa Y Y o o Y @ a U YA w Y Yo
naddivwianilansulaegniuinumaasudsgy 3.26 1 gnutin 2 Alansu §3delavinnig
nAFaURILA 2 - 10 Alanu lngnsiiugnaualnihvtinauaisu



JUN 3.26 NMsveaeumiaivinelivugulaeiigueese

3.6.4 AUNTTUIANARUNIULGULGDSN Output

RM
Vout

RESR =

(Vref — Vout)

RM = G@umunty

Vref = wsspulnASusuy

Vout = wsasulninnesnludasiiouan

RFSR = A1ANUNIUYDIFLULYDST

3!

Y
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5
L ﬁ‘ﬁ RM VALUES
4 e 100K
et 47K
oo ] e 30Kk
= 3 g e 10K
% e e 3k
S 2 /,/ ' — et}
g
0 i
0 200 400 600 800 1000

FORCE (g)

JUN 3.27 ATNMSUSHULEAMATENT AR Vout Uage Arduino 81uanla

g £ t:ll d‘ ) = L% ! 6
PNATNARDIUIMNTALALLIINALUATTISN 3.9 LlplUSuuiguiuA1Yas U slu

Data Sheet Tugu#l 3.27 fienusmumiusuin 10 ko auiadeladnnldseuiisuladad

a b 10KQ)

3 f

—1 KO VIRADIAT

VOUT (V)
[ &)

0 200 400 600 800
FORCE (g)

5UN 3.28 N9 19lanan1SUTEUWEUTENINALTIRY Vout 21NN1TNARBIATINAIAINY
AunUULIA 10 kQ U1 Arduino 81uAld

1NNILEIBLIIAAMARDIA19UINUININAS197 3.9 TaA1 Vout AbsiuSeuLieuny
A191Nn Data sheet Wiots1lavinn1sinanaziUSsuisunladaiile ailaraudnaiag
TnasAganununssIa umIusLIn 10 kQ 84 Data sheet
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3.7 NMINAFOUTANUANUTBINUWUYDS FSR vuIn 0.5 19

v 1

Jummegeuanuausesiumageuiuwuges FSR wegirianurusaviinlm

q

novauasfaauruzaviluldlunsseswesigosuuiuRivassaain Nsdnguges FSR

IGEER




Mensiagithumagey
1.dnvanauuunin
2.0N50UUA 0.5 Uadlung
3.LHUYNY 0.25 Haaluns
4 FNENVaNAL UL

5. AU B ULUURN

SUN 3.31 NagdeudnnaIaluunun

40

M13197 3.10 NINAFBUTDTANFNTAIALUUNUI YIIN1TNAARUANUMTINTINIY 10 AT Tu

wRazdutn 2, 4, 6 kay 8 AlansumuaIfnuNenIAILRaY

. Ywtinuaze Force(e) flUsunsu Arduino SaAnld
ik 2 KG 4 KG 6 KG 8 KG
1 660 745 763 784
2 647 740 760 785
5] 658 742 761 785
4 660 744 765 776
5 661 744 764 778
6 655 745 764 781
7 661 730 765 7
8 660 732 162 774
9 654 738 762 780
10 662 733 770 182
Aady 657.8 739.3 763.6 780.2
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M13199 3.11 NINAFBUVDITAANTUIUIAAINYUY 0.5 Tadiuns vinsnagdeuaninin

U 10 ASSlULFaEENYIN 2, 4, 6 kag 8 AlansumuaPuUNETIALRAY

% 4 dhutinuagen Force(g) #lusunsu Arduino Sadnld
e 2 KG 4 KG 6 KG 8 KG
1 624 746 767 792
2 618 748 768 771
3 656 742 761 785
a4 650 757 745 782
5 642 740 756 786
6 630 745 770 788
7 648 a7 770 785
8 641 729 769 778
9 656 740 7 779
10 655 742 756 788
?i’]l,ﬂal&l 642 743.6 763.9 783.4

5UT 3.32 naaeudagnsuuung 0.5 Tadiuns




a2

dl v ! a a o U 901 v o
f13199 3.12 NIINAFBUVBIIAAUN UL 0.25 4aaluaT MNITNAFBUNNUINUNIIUIU 10

A9 TuwAagvdn 2, 4, 6 kag 8 AlansumuasuNEMIARAY

% 4 dhwinuazen Force(g) AUsunsu Arduino Fasnld
e 2 KG 4 KG 6 KG 8 KG
1 117 280 400 462
2 64 192 422 480
3 43 253 325 515
4 50 25l 382 542
5 77 268 379 554
6 50 230 440 538
7 67 250 299 568
8 43 270 403 518
9 62 260 453 520
10 65 260 450 508
Al 63.8 249.4 395.3 520.5

%+ &
R L)
NI 6 Baa @b #d Milliy
| v )
u},' AT N/~ P,
d

U 3.33 nadeudanueauee 0.25 Hadlunsiiadiuns
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Y o o

M13197 3.13 MsnedeuvesTasrndnvaInluuUIN Mg s NUmEng LI 10 ASS

Tuksiazumin 2, 4, 6 kag 8 AlanSUAUaIRULIBIIALREAY

4 ihuiinuazen Force(g) #Mlusunsu Arduino Sadnld
e 2 KG 4 KG 6 KG 8 KG
1 652 734 800 833
2 658 743 791 840
3 651 755 802 804
a4 655 741 790 825
5 673 763 803 826
6 675 766 804 832
7 687 1772 815 837
8 680 1772 700 835
9 671 765 820 821
10 673 760 806 828
ﬂ"u,aﬁa 667.5 757.1 eml 828.1

5UN 3.34 naaeudandnvainkuuu 0.25 laduns

JUN 3.35 iiansidesuiilifusudnvatnuuuuns 0.25 Saduns vidanismaaey
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M13197 3.14 NsnadeuaLiagMTuNswUURT n1svegeuadmtngd g 10 a3e lu

WHALUIMIN 2, 4, 6 kay 8 AlansunuaPUNEIARAY

dnntnuazaAl Force(g) MUsunsu Arduino daala

AN
2 KG 4 KG 6 KG 8 KG
1 494 614 680 797
2 546 634 745 791
3 506 630 769 766
4 485 612 760 740
5 500 672 768 760
6 530 663 770 763
7 495 640 781 762
8 510 633 772 765
9 507 635 773 738
10 511 630 764 750
Aade 508.4 636.3 ==ar- V4 763.2

3
U

U

=
N

3.37 \AnnsgudiliAuguniaileuwuudn 0.25 Taduns ndinvedeu




a5

3.8 Anszvinanazagunsiienldiaaunusasgadunse
1. dvanauuuunaiun Aeasuimn
2 Alansu = 657.8 4 Alansu = 739.3 6 Alansu = 763.6 8 Alansu = 780.2
2. msuvwIAALW 0.5 fadluns Aedsumin
2 Alansu = 642 4 Alandu = 743.6 6 Alansu 763.9 8 Alansu =783.4
3. uWuEn9 0.25 Jadwns Anadsutivn
2 Alansu = 63.8 4 Alansu = 249.4 6 Alan3u 395.3 8 Alan3u =520.5
4. fhdnvanauuuLe Aeasutimn
2 Alansu = 667.5 4 Alansu = 757.1 6 Alan3u = 793.1 8 Alandu = 828.1
5. wifaitenuuud Aedeuni
2 Alan3u = 508.4 4 Alansu = 636.3 6 Alansu 758.2 8 Alaniu =763.2

asUindelavihnmsdeniduruenaiienindnisfuiuaznisdeglenuasAiland

AsLesANai U1 TNl avinnstasut v lunisne
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3.9 N13ANEUNNTAAANYUIYBTUATUSUNTUAIUANNITIINIUYDLATIIIALITINARNIY

ww3aUel¥aednsunisiiu

3.9.1 NISUIAIAUINADINITINWBULLDS RN
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el Tnedongediaudnlnglflunsasimdniiseniafi annsieseiuda
anunsaagUoonulévionua 6 fumis [12] fegudl 3.38 wasusagsunsdadoutuetons

Y

AN UBITINBLANARAULUBNAE

UM 3.38 duntsildlunisnavuges
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3.9.2 N159RNLUULAEIRULSINANTULASYel Saed S UNSIAY

N3UN 3.39 LTUN1TUARIIUINYBUTULDITY 6 YATLAUAARILE ATLAAINTS
WureaenInavioanlunsyuuuge

U 3.39 M9iiua1ens1In

weme suniseugeseglusuuiluiuwniliannnsinduldiinggs
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sU# 3.41 wuUNIsaINaenamunneluAIaiALsINAKNUAS Nl A edmSUNISIAY
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3.9.3 MIAAAUIULDIIIINUFIUAUUUUYDATULYDS 6 9

wisesiausenaauaseieliaedmiunisiiu Inethaggninanfndseaiusesyings

Qe

a s

eluazUsznaumsuiugundougugesn T iawsinaiafiegnely vinsiadaguiges

s

wugumudlassusurietsugesankuuliissusesiawssudmsun1sinadeuLges

Qe

warnsAuRn@aaie L

JUN 3.42 M90S BULANgIUATENIUSINAR AT 8 e LT enedmunisiau

Traedunsneunsinn nsdenangdunaasliasun iWeazainran1sialed
Feusefutetowdendunavedlulasreulvsaiaes lnensutaniazinisihaiswnunin

ANHYNIRNLUY Fa5UT 3.43
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5U# 3.43 M3IMANEIEEBUNAINUUY

JUN 3.44 nMsUanIanensnadfudiumu

a

AR DTAIUULHUFIUNTAAUE R TIsARMUIWLTlAuSALT (UN 3.38) &

Aoguasmeanenmilaiivinauvenyuges dsgui 3.45
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JURN 3.45 MIAAIULDTULLKUT T

Anssenglilifesiagaionsnialisiuvawodwiuguluduneuilazdawinnisuninge

wazla e svidivwnnafnuaglliieanuseusadagun 3.46

JUN 3.46 n13aenagliliaeuaraensn L InuNAIvaIuNLgIY

v
=

Insesanglidsanazarensenuiesnwuulinseunstansanelnsiunu Inednng

[ a

angunienivUatensassilaioazandenisfeudnivlulasreulnsaiass dsgy
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5UN 3.47 n3dnsesangliidsuazangnsg

IpLTesansdunnitnisdasesanedunanunesnwuuld lnglilvane duneluviuiu
wuesileauaenuwazidusyidou AU 3.48

UM 3.48 NM33nSsangdunm

ARVIUMILERNLNDSI L@NIUNISANTNUAILARNNDI LAUY 9LLNIIINAERN L@ UUIHIR

AUV UL ULYDT N UINUNSEEMNENETAY IASRAARNLNDS LE@NIATUNTINLAZATUTAY F19
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5UN 3.49 uugrunSeugige s uaNy ol

3.9.4 N1SLYOUABLALANNILASDIINLIINARIULASDUY LSAIYAINSUNISAUTENING
YULYDTUALNEDIAIUAN

ot

JUN 3.50 1RseuuusEninuesuaglilasroulnsanes

+5V
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Ry
10kC2
Vou ADC
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TF()R(E
=
¢ RESR

JUN 3.51 23sildnanesasassnhseugesuaslulasnoulnsames
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navImIuANATasinksIar ATl aedmiunsiiudsenauluaeds JUN
3.52 Arduino Nano 3.0, Bluetooth HC-05 wagnaesiaggninlufindstauuvedsesyi way
5995UNSHTOUADLYULDING 6 §7 WBNWNTUYT A0-A5 989 Arduino AnuAlaLdsulUswAsy

13 alevinnsAndndugiuneuntiil

JU# 3.52 naaspivauATasinnsanaiuasavieliagdmiunsia

3.9.5 N15gUlUsATU Arduino

Tutunoutiduduneunislisulsunsu Arduino tesumainwueesidiuluglve

=

AUy iedslulviulusunsusanssaruasoneliane (Ugns) Aawandlusui 3.53 fa 5U
3.55

itr # dofrwaneisrial. b Vel | IV raey Tumindisad inges
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U 3.53 Madeulusunsy Arduino
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sUil 3.55 ns1Tignlusiunsa Arduino

3.9.6 MINAFAUNNTEUANIULLRTIINIUIUNTY Arduino
TungunIsiionnaveugysiagluf Tool >> Port anntuieanesnigneia i
denlignazldanunsosnlanludiueiald wieldlsvinmsenlanaSauaaiinavaaaunad
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JUN 3.57 MsuansAvesguresusazm

i
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U 3.58 N15UAASAIYBAYYDTYNGN

3.9.7 N15gulUsunNsy LabVIEW
Tutusauiidunis@eulusunsy LabVIEW weldlunisuanina Asisudun1suingu

999LUsWN5Y LabVIEW %1199n15v19uu09lUswn sy LabVIEW [11]

795U 3.59 #1U a. 138197 Front Panel iuntihdmsuldnanina

Y

Aaguil 3.59 ¢ b. 1301 Block Diagram tunthdmsuideurdasneg
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File Edit View Project Openste Tools Window Help
o i (@)1 [15pt Apphcation Font |~ |[3o (4= | &= | [# [ serch

2 footi Block Diagram * o

x
ct Operste Tools Window Help =
@[1][§) [25] va = |2 | [ 15pt Application Font |~ | [T~ || [2B- [[5ad] <«'2..z3

AU a. AU b.

SUT 3.59 whasnsvihauvedusiuny LabVIEW
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U7l 3.60
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sUfl 3.61 158579 While Loop

asnardanasiwandeugys Welulusunsy LabVIEW @1u1sasudeyaain

Lulasmeulnsataesiiudyainugysts Felutunauilavyilaiunsaden Port Wivelesie
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fuvansfntiae Front Panel 19 Inglalanidu VISA Configure Serial Port éﬁgﬂ‘ﬁl 3.62

Y Y

COM Port
170
baud rate P
Cluster A e ] B | [ é/
-b aa_|5 [T E@ vl
B -
stop bits

i GR0)

5UT 3.62 nMsasremdimaideusieugys



60
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MsaseydukansdnunIsesnLsnAgwees Nnsnaaeumnlaaneuesiy

M1347 3.9 A19¥8EI¥NI1e 0-1000 nundntesluunn F9LavinIswUIEenISLARSE

v o

IR 11 929 LRgTNMNEANSNAITL @V -> AN -> FUIU -> @YD -> ALEDI -> AR

IN3UN 3.65 asnyaudunmanan 6 U wagimuavnalinyiiiy
nNsaseydY >> AANYIIM Front Panel -> Boolean -> Round LED
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Force Sensor Resistor

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

> Load distribution assessment
> Human-Computer Interaction
> Robotics & Cybemetics

GENERAL DESCRIPTION

From reaction time measurement to load
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://bit.ly/1 FnY0aJ

SENSING AREA

18mm
10mm Camm

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

F (kg)
£
o

°
pe

T 2 3 4 5
t(s)

Fig. 2 Typical force dala (acquired with biosignals).

bicj o spluy

PLUX - Wireless Biosignals, S.A.
Av. 5 de Outubro, n. 70 - 8.
1050-059 Lisbon, Portugal

plux@plux.info

wearable body sensing platForm hitp:/ibiosignalsplux. com/

REVB ©2018 PLUX
This information is provided "as is," and we make no express or implied warranties whatsoever with respect to functionality, operability, use,
fitness for a particular purpose, or infri it of rights. We expressly disclaim any liability whatsoever for any direct, indirect, consequential,
incidental or special damages, including, without limitation, lost , 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 @mﬁmﬁa“ﬂ@\‘l Force Sensor Resistor (1)
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Force Sensitive Resistor (FSR)
Sensor Data Sheet FSR 01022018

TRANSFER FUNCTION

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: Calculate voltage output of the sensor

3x ADC

out = on

V,ue — 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 == I/()ltt
(6 y Vout) X 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.

F_G
=g

Fy, — Force weight equivalent in pounds (lb)
S — Slope of the calibration signal

PHYSICAL CHARACTERISTICS

> Weight: 8g

(in cm) Type 1 Type 2 Type 3 Type 4

W1 0.95 3.80 1.27 0.50

W2 1.40 4.37 1.83 0.76
W3 11.00 7.60 18.3+0.5 6.4+0.5

L1 17.00 4.00 3.60 3.10

Thickness 0.02 0.05 0.05 0.03

A1 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.

PAGE 20F 3

E‘Uﬁ 1.2 AALURUBY Force Sensor Resistor (2)
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Force Sensitive Resistor (FSR)

Sensor Data Sheet FSR 01022018
A A
L [ L i
£ ~ ) £ 2 ~ )
type 1 \\w X H type 2 Wi X H
i : qpr
>
W L W L
W
A A
1 #* L i
type 3 N ,H \ type 4 5 > H i
. W
s S
i ‘ 3 L
> bk W,

Fig. 3: Available types of FSR 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-S length Al and custom sleeve color S; for standard physical
characteristics in A1 or S use 0.

Examples:
>FSR1-200-0-0: Type 3 FSR with 200cm cable A1 and a random sleeve color
>FSR1-0-1-Yellow: Type 1 FSR with yellow cable sleeve

PAGE 30F 3

E‘Uﬁ .3 AALURUBY Force Sensor Resistor (3)
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ANANUIN U
Arduino Nano 3.0

Arduino Nano Pin Layout
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(2) |0z
Oz
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RX

(4)
(9)
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(7)
D5 (8) 0248
D6 (9) |OX
D7 (10)
D8 (11)
D9 (12) |02
D10 (13) |{Qg vs#
D11 (14) |OzZEE
D12 (15) |Og @
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A

D2
D3
D4

000
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o EIN

O=p ARDUIND

=7 NANO
u3.n
o GRAUITECH.US

%

3o
) ™

(30) VIN
(29) GND
(28) RESET
(27) +5V
(26) A7

(25) A6

(24) A5

(23) Ad

(22) A3

(21) A2

(20) A1

(19) AD

(18) AREF
(17) 3V3
(16) D13

20
G:o
S
RST. .::’
Ol =0
0
20
=0
20

2808 Eo

PUR

() 20
o

110

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

AOQ-A7

Input

Analog input channel 0 to 7

27

+5V

Output or
Input

+5V output (from on-board regulator) or
+5V (input from external power supply)

30

VIN

PWR

Supply voltage

E‘Uﬁ 9.1 AUALURYDY Arduino Nano 3.0 (1)
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Arduino Nano Mechanical Drawing
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Specifications:

Microcontroller

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

Digital I/O Pins

Analog Input Pins

DC Current per I/O Pin

Flash Memory

bootloader)

SRAM

EEPROM

Clock Speed

Dimensions

Electronics Source Co.,Ltd
7/129 Central Pinklao Bldg., 17FL., Unit 1702

Baromrachonnee Rd., Bangkok-noi, Bangkok 10700

84

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.A0” x 1.70%

Website : http://www.es.co.th
Email : info@es.co.th

Tel: (662) 884-9210 (6 line)
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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 radio transceiver and baseband. It uses
CSR Bluecore 04-External single chip Bluetooth system with CMOS techinology and with AFH(Adaptive
Frequency Hopping Feature). It has the footprint as small as 12.7mmx27mm. Hope it will simplify your overall

design/development cycle.

Specifications

Hardware features
" Typical -80dBm sensitivity
G ¢ 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 hits:8, Stop hit: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 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-connect to the last device on power as defauit.

~ Permit pairing device to connect as default.

5UN A.1 AauanUFAvd Bluetooth HC-05 (1)
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_ Auto-pairing PINCODE:"0000" as default

Auto-reconnect in 30 min when disconnected as a resuit of beyond the range of connection.

Hardware
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PIN Name | PIN | Padtype Description Note
=
13
GND 21 VSS Ground pot
22
33 Integrated 3.3V (+) supply with
VCC 12 3.3V On-chip linear regulator output
within 3.15-3.3V
AlOO 9 Bi-Directional | Programmable input/output line
AlO1 10 | Bi-Directional | Programmable input/output line
PIO0 23 Bi-Directional | Programmable input/output line,
RX EN control output for LNA(If fitted)
PIOI % Bi-Directional | Programmable input/output line,
TXEN control output for PA(If fitted)
P102 25 | Bi-Directional | Programmable input/output line
P1O3 26 | Bi-Directional | Programmable input/output line
P1O4 27 | Bi-Directional | Programmable input/output line
P10O5 28 | Bi-Directional | Programmable input/output line
P106 29 | Bi-Directional | Programmable input/output line
P107 30 | Bi-Dirvectional | Programmable input/output line
PIOS 31 | Bi-Directional | Programmable input/output line
P1O9 32 | Bi-Directional | Programmable input/output line
PIO10 33 | Bi-Directional | Programmable input/output line
PI1O11 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| CMOS output | Synchronous PCM data output
PCM_IN 7 | CMOSinput | Synchronous PCM data input
PCM_SYNC | 8 | Bi-Directional | Synchronous PCM data strobe

5UN A.3 AauaN R4 Bluetooth HC-05 (3)
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RESETB

CMOS input witll  Reset if low.input debouncde so

weak internal
pull-up

must be low for >5MS to cause
a 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

UART clear to send, active low

UART_RX

CMOS input
with weak
internal
pull-down

UART Data input

UART_TX

CMOS output,

Tri-stable with

weak internal
pull-up

UART Data output

SPI_MOSI

17

CMOS input
with weak
internal
pull-down

Serial peripheral interface data
input

SP1_CSB

16

CMOS input
with weak
internal
pull-up

Chip select for serial peripheral
interface, active low

SPI_CLK

19

CMOS input
with weak
internal
puli-down

Serial peripheral interface clock

SPI_MISO

CMOS input
with weak
internal
pull-down

Serial peripheral interface data
Output

USB -

15

Bi-Directional

AT command Default:

How to set the mode to server (master):

1. Connect PIO11 to high level.

2. Power on, module into command state.

3. Using baud rate 38400, sent the “AT+ROLE=1\r\n" to module, with “OK\r\n" means setting successes.

4. Connect the PIO11 to low level, repower the module, the module work as server (master).

5UN A.4 AuaNURY4 Bluetooth HC-05 (4)
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Code Program

#include <SoftwareSerial.h>
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); Serial.print(fsrReading);

fsrReadingl = analogRead(fsrPin1);  Serial.print(fsrReadingl);
fsrReading2 = analogRead(fsrPin2);  Serial.print(fsrReading2);
fsrReading3 = analogRead(fsrPin3);  Serial.print(fsrReading3);
fsrReadingd = analogRead(fsrPind);  Serial.print(fsrReading4);
fsrReading5 = analogRead(fsrPin5);  Serial.println(fsrReading5);
delay (1000); }
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Wireless Pressure Measurement Prototype for the
Elderly

Noppakoon Seangsuwan
Faculty of Engineering
King Mongkut’s Institute of Technology
Ladkrabang
Bangkok, Thailand
62601255 @kmitl.ac.th

Abstract—This paper presents the wireless pressure mea-
surement prototype for the elderly likely processes data by
real time informative collecting, due to parts of feet getting
adhesively a joint to other body’s organism, such as its
eye sights, heart, brain, and lungs. Therefore, pressure steps
of movement with adjustable measurements are conductively
evaluated a mis-behavioral effect of this puncture, especially
on diseases’ analysis. In concern with our productive Wireless
Measurement Force Sensor is being made for use of helping on
feet by Force Sensor Resistor (FSR), consisting of six adjoints
as though it collecting such informative ranges when steps.
In which of being collaborated with LabView processing via
Bluetooth. It could detect the force pressure of sitting, sleeping
and walking.

Keywords—Wireless Pressure, Puncture, Force Sensor Resis-
tor (FSR), LabView

I. INTRODUCTION

The pressure of the organs of the body is important to be
overlooked. Without knowing that the body’s pressure load
is important to get the heavy chapters each day, such as feet,
because the feet serve various lateral from the body and help
them to move around the day. It’s almost never been used
to work hard. It is not always considered to be a workout,
and it’s never taken to think of the two feet at the same
time. Still hiding some secrets that relate to the elements
within the body, whether they are brain, heart, lung liver, are
associated with thousands of links. The foot is not a single
bone, but consists of up to 26 small pieces of bones, which
is more than one in three parts, which include: Connection
and webbed, etc. In addition, the feet also consist of more
than 100 pieces of tendons to control the movement of the
feet and are the combination of nerve and blood vessels
from various parts, so it can be seen as a foot weight. As
associated with various bodily injuries, which directly affect
health by the position of the head, relative to the foot of the
head.

Eyes position is at the 2nd and 3rd toe. The ears are at
the 4th and 5th toe. The lungs are lower. The heart is on the
outside of the left foot. While the liver and gallbladder are
located on the outside of the right foot. The stomach is on
the inside. Appendicitis in the right foot. The kidneys are at
the center of the arch of both feet. For an example People
who have lower back pain and have pain along the nerves;
will have a sore pressure on the heel when standing down
for weight due to the position of the sympathetic nerves.

978-1-7281-9978-8/20/$31.00 ©2020 IEEE

Sirichai Tammaruckwattana
Faculty of Engineering
King Mongkut’s Institute of Technology
Ladkrabang
Bangkok, Thailand
sirichai.ta@kmitl.ac.th

Which often causes pain in the back of the leg, located on
the heel Therefore, the analysis of the pressure on various
positions of the feet is very important in medicine, that is,
the results of the pressure can be applied in various positions
in which analyzes the causes of various diseases and prevent
the occurrence of abnormalities that occurs.

This paper proposes the wireless pressure measurement
prototype for the elderly. For a realization of the pressure
measurement the whole system including the main circuit
and controllers are real machine is discussed.

II. THE PROPOSED SYSTEM

The proposed wireless pressure measurement prototype
and process control model is shown in “Fig 1”.

¥

(a) Process control model

mP

Circuit

Graph dimplay m

(b) Process monitoring

Fig. 1. The proposed wireless pressure measurement prototype

Figure 1: Show the structure of the proposed wireless
pressure measurement prototype. The pressure and main
circuit. The plate mechanism that directly connects force

Authorized licensed use limited to: King Mongkuts Institute of Technology Ladkrabang provided by UniNet. Downloaded on August 31,2020 at 05:09:53 UTC from IEEE Xplore. Restrictions apply.



sensor. The process control system. The wireless system.
with the force pressure using a plate sensor is realized by
adopting the foot pressure as a test.

Figure 1(a): Show the process control model the press
force or replace the Forced sensor Resistors (FSR) for
the force detector, then use the Controller Nano board as
the control value from the pressure sensor. Force Sensor
Resistors (FSR) then sends the contract out of Controller
with a Bluetooth signal into the program LABVIEW the
program will display a graph based on the number of six
sensors. The higher the pressure of the feet will affect
the graph. The graphs have a variable color intensity that
matches the force.

Figure 1(b): Show the process monitoring the receiving
phase of the signal will be the second picture in the Interface
Circuit, then into the Notebook, Computer with the boot
receiver to forward it to the LABVIEW program to be shown
as a graph.

A. System Summary

Also known as the foot, is a point of nerve that links
to important organs in the body), each point is the nerve
tip linked to various important organs in the body. If a call
is triggered, it is directly reflected to the organs associated
with that point, resulting in a continuous movement, and the
balance adjustment will see that the left foot indicates the
left side of the spleen. Kidney, kidney cone, bladder, small
intestine, foot head indicates the head with a small brain,
big brain, the right foot part indicates the right hemisphere,
the liver, appendicitis, and different. The outside is the same
both left and right, so it can be seen that the weight in each
point of a different foot does not affect the bones and the
only thing. It also affects the relevant organs and the balance
system within the body. This is from the entire point of the
feet linked to other organs of the body. We have divided
into 6 key points to make the workpiece easy to analyze the
weight of the next foot. From the 6 points “Fig. 2" we divide,
each point is correlated and connected to other organs, as
follows:

Fig. 2. Position pressure is up at 6 points

« Positions 2, 3 and 4 as in the image is close to the nose
of the foot, where the foot nose is more convenient

for the blood circulation. Stress-relief Reduced line
fatigue and close to the thumb Helps stimulate muscle
breathing, shoulder and shoulder areas reduce pain,
neck headaches and blood pressure.

e B. Positions 1 and 5 is the closest close to the foot.
Affects the nervous system and the kidneys can
be relaxed from fatigue because they stimulate the
body’s skin as a detox, and near the foot. Affects the
functioning of the stem because the diet and intestines
are in common, also helps in the digestive system and
blood circulation.

o C. Position 6 as a heel position Increased strength in
the spine and pelvis areas, helping to sleep well. And
also reduces women’s menstrual pain.[1]

B. Force Sensor Resister

Force Sensor Resister (FSR) using thick polymer film
technology (Polymer Thick Film) by the voltage bracketing,
the detector is reduced. When there is much pressure made
on the detector pad. The structure of the detector is shown in
“Fig. 3”, consisting of a soft-conductor sheet that is a power
impedance that is configured to attach to a soft terminal
plate with a soft, neutral insulating sheet. This causes the
electrical impedance to occur during the working leg. When
pressed onto the electrode pad, the contact will cause a touch
between the semiconductor and the electrodes. Result in the
electrical resistance of the change. As shown in the work
Show “Fig. 4” [3].

FSRLAYER (with printed
carbon based ink)

ﬂl SPACER ADHESVIE

\\" CONDUCTOR SUBSTRATE
(with printed interdigi tat ed
,ﬁ?ﬂT‘:T‘ circuit pattern)
m| fifie i

\{ Wl | II‘

| ACTIVE AREA

Fig. 3. Internal Measurement Structure

The sensor requires frequent calibration to provide
reliable measurement, a constant transfer function does
therefore not exist. Please follow the instruction below to
calibrate your sensor and to convert the acquired data. This
equation from Data sheets 4 Step.

Authorized licensed use limited to: King Mongkuts Institute of Technology Ladkrabang provided by UniNet. Downloaded on August 31,2020 at 05:09:53 UTC from IEEE Xplore. Restrictions apply.



No pressure

.= @EI ectrode plate

Semi-Conductor Conductor plate
Electorde contact with
Semi-condudor  With pressure
Electrode plate sank due to the
e prasum, electrode made contact
B with semi-conductor and
resistance of sensor deceasing
Electrode contact with
Semi-conductor much
further

@

Fig. 4. FSR sensor measurement principles

Add more pressure
Eleclrode plate sank deeper.
Elech'ode was more exposed to
ﬂ-——' semiconductor plates and
sensor’s resistance more decease.

« Calculate Voltage output of the sensor

3x ADC
Vour = ——oms (1)
Vou— Voltage output of the sensor (V)
ADC-Value sampled form the channel

n-Number of bits of the channel
o Calculate sensor conductance
Vout
(6 — Vout) x 47

G-Sensor conductance(ms)

G= 2)

e Acquire calibration signal Compute the slope of the
acquired signal using the sensor conductance computed
in step 2.
« Covert data
The Conductance is approximately proportional to the
applied force. The force can be computed by the equation
below.

G
Fiog 3
S

F),—Force weight equivalent in pounds (1b)

S-Slope of the calibrantion signal

C. Controller System

Figure 5: Show the controller system the controller chosen
is use open-source electronics platform based on easy-to-use
hardware and software. Controller boards are able to read
inputs - light on a sensor, a finger on a button, or a Twitter
message and turn it into an output - activating a motor,
turning on an LED, publishing something online. You can
tell your board what to do by sending a set of instructions
to the microcontroller on the board. To do so you use the
Controller programming language (based on Wiring), and
the Controller Software (IDE), based on Processing.

According to “Fig. 5” connected, by which passes Force
Sensor Resister (FSR) Controller, linking to Resister.

Over the years Controller has been the brain of thousands
of projects, from everyday objects to complex scientific
instruments. A worldwide community of makers - students,
hobbyists, artists, programmers, and professionals - has
gathered around this open-source platform, their contribu-
tions have added up to an incredible amount of accessible
knowledge that can be of great help to novices and experts
alike.

Fig. 5. Controller system

D. LabView Program

LabVIEW is a simple software used for testing, measure-
ment and control, with a quick and easy access to hardware
and data insights [2]. Specifically, a computer programming
task to connect to external devices, such as ports or cards,
as well as memory placement. In order to gather data in the
most cfficient way to calculate and store the data, we used
LabView to collect data and shown it as a graph. In the
proposed system, LabVIEW is used as a signal monitoring
of pressure measurement is shown in “Fig. 6.

I
-4 \—\J/ LN¥ 4 e

Fig. 6. The human machine interface (HMI) screen of the proposed system.

III. IMPLEMENTATION PROCESS

The implementation of wireless pressure measurement
prototype for the elderly is evaluated with the simulation
and real experimental are implemented. The models consider
the force pressure, the voltage control current source, the
multiplexer circuit, the plate sensor, the microcontroller, the
control circuit systems, the wireless system and LabView
program.

This paper verifies the fundamental implementation of
wireless pressure measurement prototype for the elderly.

Figure 7: Showed different color representing different
level of force pressure.

Figure 8: Showed 2 points from 2 different force pres-
sures, red point (901-1,000) and yellow point (700-800)

Authorized licensed use limited to: King Mongkuts Institute of Technology Ladkrabang provided by UniNet. Downloaded on August 31,2020 at 05:09:53 UTC from IEEE Xplore. Restrictions apply.
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Fig. 7. Different color representing different level of force pressure.

Fig. 8.
prototype.

Force pressure test by using wireless pressure measurement

I'V. EXPERIMENTAL RESULTS

The results of measuring force by using FSR through a
wireless LabView program showed the relationship between
force and shading graphs. Number of line graphs depend on
the number of FSR. The intensity of graph depends on the
size of force pressure as shown in “Fig. 9 (a)”. In addition,
the wireless pressure measurement prototype could show a
separate graph of each point of FSR as shown in “Fig. 9
(b)”.

-

S -_"w" N . ) b
4 5

ssama S =

=
s -,

(a) Multiple graphs from various signal sensor

V. CONCLUSION

It shows that the wireless force measurement can detect
and measure various change rates. It can also explain the
results of changes made on the screen by LABVIEW pro-
grams in realtime monitoring, including through Bluetooth
wireless use. If there is a change in the data collection,
the program will demonstrate the gradation of colors and
graphs according to the size of the force that is made to
the sensor. From the image, the data collection is displayed
as a graph by x axis, the time in minutes. The y-axis is

(b) Separate signal analysis

Fig. 9. The results of force pressure of foot by using wireless pressure
measurement prototype

the strength that is pressed while the walk graph indicates
that the 6 sensor points are the most powerful. Position 6 is
the heel position. Increased strength in the spine and pelvis
areas, help sleeping well. Furthermore, it helps to reduce
women’s menstrual pain. The data of patient could be take
from wireless pressure measurement prototype and forward
to doctor via internet [7]. Also, it can be used to analyze
walking characteristics and caring patients with abnormal
gaits as well.
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