FTUUAIUANLATDIIALIINALAZAALIINADA LULRFMTUTDIALYS
CONTROL SYSTEM PRESSURE SENSING MAT AND REDUCE
PRESSURE AUTOMATIC FOR WHEELCHAIR

o

ANEAVE  LAYSIRE

v

=

ANt GHE

¥

GaaninusiiduduilwasmsinnaumdngasUSyaimnssumansinin
§1U13913AINTTUTLUUAIUAL
AIAINTTUANENT
antunalulagnszasuindndigumvisaianseds

Un1sAnuen 2564



CONTROL SYSTEM PRESSURE SENSING MAT AND REDUCE
PRESSURE AUTOMATIC FOR WHEELCHAIR

Pasawit Techahongsa

Supachai  Limchuen

THIS THESIS IS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN CONTROL ENGINEERING
SCHOOL OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
ACADEMIC YEAR 2021



Useyaurtinustnisinen 2564

AAIYIAINTIUNTIAUALAIUAN ANEIAINTTUANENT

anduwmaluladnszauna A satansy s

S0 sTuUmUAIAS BT InusINAUaranLsInadalulRdmTUsaTaus
CONTROL SYSTEM PRESSURE SENSING MAT AND REDUCE
PRESSURE AUTOMATIC FOR WHEELCHAIR

ey
&
hO)

W WHANEIVEY  LAYZIY) sWatnAnY) 61010819

weAndy GEGAY satin@ny) 61011427

el ¢
219158NUT N9

(Hemansn91se 05837 s35un3nyiniug)



FTUUAIUANLATOIIALTINALAZAALTINABNLUTRFMSUTaIauYS

1ne

L1

UNYNIAIVEY

o

fanwy 61010819

i

wegands  Audu 61011427

21971597NU3 W

1 o

AeA1ans1a13d asdsty  svsundnyiniug

Unsfne 2564

unanavuiutigiinuldlugvasfafesdmnnuazdiiiaunadanannlifa
Aansldlvadeuvendentuudnndug WliAaumaiinswenandswasdeiuldlne e
Tssnuiifioamsasnuuasimugunsaiflazaosin, anivaey, uanswa waskdlatymuss
nnftliasiianevuiuivesusnadiasimin sudutgmmdndithlugunanaiv Ay

Y o =2

avidsUszRvgszumuauinissiausnaLazanussnasalutRd v Taues Tavmed
\uLes Force Sensitive Resistor Mosunssna azuanwiuniafildsunsinaiuidunnd uas
fInSUU9Y298 RGB muussfinariuuusueed waziilousinaruuumkugugesiuiaiuny
audismueld asvhnstuasldiunzanuusaiawesifionsyanetminueusineg wazaunsa

AnNLaNI@NISNALNANAYIU



Control system pressure sensing mat and reduce pressure

By
Mr. Pasawit ~ Techahongsa 61010819
Mr. Supachai Limchuen 61011427

Advisor

Asst. Prof. Dr. Sirichai Tammaruckwattana

Academic Year 2021

ABSTRACT

Pressure sores are common problems found in a bedridden patients. Most
patients are unaware of the cause and treatment for lack of blood flow. Resulting in
pressure sores and wounds that could easily be prevented. This project aim to learn
and develop a device that help this specific predicament, a device that monitor,
record, display and react to uneven pressure on the surface. Therefore help reduce
pressure sore difficulty. Received data are to be collected and processed and monitor
to display and adjust the device according to the best way to prevent pressure sore.
This process is made possible by using: Arduino UNO acting as power supply and
receiver of data, which contain x-position, y-position, and voltage in each point on
Sensor MATJAVA Processing, acting as display process and display window for convert
data to 3D model containing color coding. Remote Desktop acting as platform for long-

distance monitoring and controlling using GOOGLE sever as a host.
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2.2.2 Pressure
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2. Pneumatic Load Cell #9iilassasnendenaenyu Hydraulic Load Cell wstdu
N1303399U9INANIgNUaREBaNN1INNNTNLIINTEYINABYN TULTIATUUY
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2.3 lulasaaulnsatass Arduino

| ISR
Genuino
ARDUINO

AWM OPEM PROJECT WRITTEN, DEBEUGGED,

AMD SUPPORTED BY ARDUIND.CC AND Al b
THE ARDUIND COMMUNITY WORLDWIDE l"-. S .5‘:. . .tﬁ@/
B
|| _ |

LEARN MORE ABOUT THE COMTRIBEUTOQRS
of [ELEIESEMEA on arduine.co/oredits

JOBs o LloBE oL o 4+ OB &L

gil‘ﬁ 2.3 Arduino software
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2.5 U830 Arduino mega 2560 Wifi

5Ufi 2.6 Ua3A Arduino mega 2560 Wifi
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(Fian: https://www.arduino4.com/product)
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2.6 LGULYdS Force Sensitive Resistor (FSR)
WusuwasNausaInnssnaminduls TagloiusinauINAaLEUYDUSULLDS 92
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31]17; 2.7 Force Sensitive Resistor (FSR)

(Fian: https://www.arduitronics.com/product)

2.7 1Usunsy LabVIEW

Ui 2.8 Wsunsu LabVIEW

1Usunsy LabVIEW %38 Laboratory Virtual Instrument Engineering Workbench

TUsunsuniaulagly LabVIEW 2wi58n91 Virtual Instrument #3eazi3angos) 11 VI
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2.7.1 dauusznaunig 9 Tu LabVIEW
Tsunsuildeuiuunlag LabVIEW nie8nd eniiwiiendn Virtual Instrument (V1)
Fnwariunngnieenmazmiouduind ssileniegunsainsimngsy Tuvazifiondtu
gUnsafiafieuaiaunaiuasidunisvemaesiladsy, Subroutines wazlusunsumdn
wiloufun1wialy dmsu Vi wils agdsznoudie 3 dw fie
1. Front Panel
2. Block Diagram
3. Icon wag Connector
i1 3 dauflazusznoududundugunsaliafionads dnunzuasninfve sdau
Usznouis 3 fifwioluil
1. Front Panel
Front Panel w3 anii1da 1dud1uil9d eansseninad ¥ dulsunsa (User
Interface) lngvhlazidnwauzmilouiumihinveuaiaswloniogunsaildsmsunsinm
7' Uszneushe @indilinde, uda, June, seuanina viiedigldauausaimuels
Object #ogjuu Front Panel fogj 3 Uszam fe
1. Control 7o Uizmwﬁ%ﬂmﬁmqﬂ%’ (Input)
2. Indicators AeUszinnitlduansansing q wiiu (Output)
3. Decorations 11 object filiiAeatasiulusunsuuazlfnuu Block Diagram
e widlfiteruaenafussdeuves Front Panel Wiy
\n5 paflevi ldoanuuy Front panel azUsznausae Control Palette waz Tools
Palette &1 LabVIEW §i Controls Palette #ildluniseanuuu Front Panel Fadudrufifnsie
gl Tnedadungusng 9 19y nguvesintau(Numeric) Fsmelunguasil Control wag
Indicator #in4 9 WEafuda
Tools Palette Ao wdesfiefldlumsimuilusunsy dsazldfsnseanuuy Front

Panel wag Block Diagram
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g‘tﬁi 2.9 Setting Panel

2. Block Diagram

Block Diagram Usgnausng Wandu A1asi lUsLATUAIUALNITYINOLUNT 0
Tnsea$1s urazdruazdsingluguves Block azldsunisreans (Wire) d1usu Block 7
ngandndetu Wermundnuagnisivavesdeyaseming Block wantuilvideyaldsy
MTUTEANARAMNTIABINTUAZLARINABENIN

Block Diagram 9sfiduiivimiiiindnde mseuaunsdsunieeiazenia
mslvavesdoya (Data Flow) wagrmundsisnisussinanadeyad 4 daudell

1. Terminal nﬂﬂ%ﬂﬁﬁ%JWﬂ Control %38 Indicator uu Front Panel Tu Window
799 Block Diagram 9&U31ng) Terminal 1 aunsnedunelsin Terminal adneefuaniives
foyafe andufsanidiunisesdoya f1 Terminal fudu Terminal w83 Controls way
vasieatuasdu fanifumensestoya 1 Terminal fufiu Terminal w09 Indicator

2. Node Jugasauu Block Diagram waAswuy Input #58 Output Faazvinay
loda Run VI

3. Functions Ao #aALaun1sAIg 9 ﬁé’u%agﬂvﬁu Sine, Cos, Tan, Log tJudu
FeanunsaBunuans Function Palette tdlaspanyanmssituiindluileves Block Diagram 9z
kM3 Function Palette

4. Wires Aonsidousienissu-dstoyasening Terminal 30 Node #i1e 9 Afly
Block Diagram 141281y tag Wire agidunisiinumdunisvesdaya Fiesanain
Terminal nilsudn szfvualideyadsluil Node laths fidrduiduegnals wazanveayls

WAAIHAANST Terminal 1o
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3. Icon way Connector
lcon 18814 Block Diagram #1471 din15d 990y Al 1uazoanH 1UNI
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Function Function flafudndaguitadrstusniulusunsaiu wu sin, log iWudu
Sub VI Subroutine TUsunsugesiigniunldlaelusunsimdn

Front Panel | User Interface | dufiinsiofugld

Block Diagram | Program Code M3 dounuiunauyosfiudaslusunsufuniu
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3.1.1 \3asdio
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2
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5. eyl
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10. #i@on LED
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3.4.2 AMT9NLUUINAT
lunseeuuuisasazliiuesa Arduino mega 2560 Wifi \usnussananavaawulyes
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A157199 3.1 N15LANLIULYDSNALUNIU TFNINTUIINIULYDININUA 6 LU

Pressure
No. Name Thickness Sensing area
Measuring Range
Thin Film Pressure
Sensor
1 = s 0.45 mm 36x36 mm 20g ~ 10kg
(WuuvdU ALvianassa
40x40mm)
Round Thin
Film Pressure Sensor 14.5 mm
2 1 0.40 mm oy . 20¢g ~ 6kg
(WUUVITT LEURNIY (Laumu@usﬂmﬂ)
Augnans 18.3mm)
Round Thin Film
Pressure
5.6 mm
3 Sensor (WUUV18M 0.30 mm 19/ g 30g ~ 1.5kg
S (LFUNIUAUENA)
VEAUNIU
Audnans 7.6mm)
Force Sensitive
4 Resistor 0.40 mm 40x38 mm 100g ~ 10 kg
FSR - Square
Round Force
12.7 mm
5 Sensitive 0.46 mm v B 100g ~ 10 kg
(lFURUAUONA)
Resistor 0.5"
6 MAT Sensor 0.35 mm 50x50 mm 200¢g - 8kg
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Uil 3.12 n3anane Input 11 Arduino
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3.5.8 N5 8UTUSHNTY
Tuduneuilidunsi@euldswnsy Arduino Wesur s inlaunAulilusuysi

aaly wedslullusunsunansanunsatieliany (ugys) Asgun 3.27 89 3.29

@ slisensors | Arduino 1.8.10
File Edit Sketch Tools Help

allsensors

#include <softwareSerial.h> //Usend Library dmsumsidosan Bluetooth
SoftwareSerial mySerial(2,3);

int xTime[1l1] = {0,0,0,0,0,0,0,0,0,0,0}; / /UsgndsulsnIgunsiiuanaT oo sonna
int a(11) = {o0,0,0,0,0,0,0,0,0,0,0};
int b(11] = {0,0,0,0,0,0,0,0,0,0,0};
int ¢[11] = {0,0,0,0,0,0,0,0,0,0,0};

int sensorl = A0: //¥semd port AT Tun1SSuAY input NI IADS
int sensor2 = aly
int sensor3 = A2;
int sensord4 = A3;
int sensor5 = Ad;
int sensoré = A5;
int sensor7 = A6:
int sensor8 = a7
int sensor9 = AS;
int sensorl0 = ASY;

L, PP oo, P4 ANCGIE - APPSR\ oo N /il | W
3UM 3.27 n151@eulusunsu Arduino

@ sllsensors | Arduine 18.10
File Edit Sketch Tools Help

allsansors

int inputl; //lszmdan SN TunsiAuan input Anfikids
int input2;

int input3;

int input4;

int input5;

int inputé:

int input7;

int inputs8;

int input$;

int inputl0:

int outl = 22; //usgmd port ATHdi output
int out2 = 24;

int out3 = 26;

int out4 = 28;

int out5 = 30z

int outé = 32;

int out7 = 34;

int_ont =

Uﬁ 3.28 n1538uluswnsy Arduino (2)
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& allsensors | Arduino 1.8.10 e
fle Ed#t Sketch oo Help

allsensors

tup() {

Serial.begin(9600) ; //ﬂ"\mmn'rm|=ﬂ7nm1sﬁmnn5a:hiﬁmvla
while (!Serial);
mySerial.begin(9600);

pinMode (sensorl, INPUT); //fviwa port ilw input
(sensor2, INPUT);

(sensor3, INPUT);

sensor4, INPUT);

sensor5, INPUT);

(sensor6, INPUT);

de (sensor?7, INPUT);

e (sensor8, INPUT):

I e (sensor9, INPUT);

pinMode (sensorlQ, INPUT);

ode (outl, OU ”) ; //favwa port iilw output
de (opt2. 0Onf

5UTl 3.29 MsiTeulusunsy Arduino (3)

3.5.10 N1INAFBUNNIBUANDULEIVRILUSUATH Arduino ¢a3U7l 3.30 fi4 3.32

@D allsensors | Arduine 1.8.10 - o X
File Edit Sketch Tools' Help " i, A AU NAWAY AW ANA p - i )\ L. N N N
Auto Format Crle T
Archive Sketch
allsensors Fix Encoding & Reload
if (inp Manage Libraries... Ctrl+Shift=| L
{ Serial Monitor Clrk+ Shift=M
L SersPlouer CurleShift-L
|
@) WIFi101 / WiFININA Fimmware Updater
J
b4 Board: "Arduino/Genuino Mega or Mega 2560 >
| Processor: "ATmega2560 (Mega 2560)" H\ & &
L o ccon L
(| cuseinte ¥ coms
. . | coms " * o s A . “ "
| Programmes ‘AVRISP ki 'V ST //fAdu output WD AVNRIARIMIER (30 W)
} Burn Bootioader |
else
{
i A™ 7 02 Zomiv 45 2
digitalWrite (output(x], LOW); //A @ output Vi wEIDENAAVNAIMMNMKRA (30 W
}
}
else

< >

U 3.30 N5ideNNaIMIVBIVRNS
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& come - O X
[ || send |
O00O00DO0DO0O0DO0OOD0 ~
000O0O0OODOOOO
000O0DO0OODODOOOO
000OO0OO0OODOOOO
000O0DO0OODODOOOO
0000O0OODOOOO
0000DO0OODODOOOO
000O0ODOODOOOO
000O0DO0OODOOOO
0000O0OODOOOO
0000DO0OODOOOO
000O0OO0OOOOOO
000O0DO0OODOOOO
000O0DO0DODOOOO
0000O0ODOOOO v

Autoscroll ["] Show timestamp

iEarriag-er;mm V,‘ }.'9600 baud

—vw‘ ] Clear output ‘

JUN 3.31 LanIAIlaNATULLRTUIST

& comé

i =

506 409 480 549 385

508 409 481 549 386
510 409 485 549 389
509 408 486 550 385
509 388 486 550 378
509 354 488 553 389
510 388 491 554 389
506 382 488 551 381
507 36l 488 553 376
507 356 488 556 376
505 390 485 555 378
506 387 488 553 378
508 382 488 552 377
509 386 485 550 377
507 375 487 551 378

641

642
€42
€41
638
636
634
630
635
€635
635
638
635
636

313
B
309
309
313
bt
342
308
303
304
307
310
311
310

327
324
327
325
328
328
327
326
327
330
330
333
332
336

409
409
409
408
388
354
388
382
361
356
390
387
382
386

549
549
549
550
550
553
554
551
553
556
555
553
552
550

v

[ Autoscroll [T] Show timestamp

i_Can'iageretum v“ 9600 baud

v \ Clear output

3UM 3.32 M3uansAldlonaimulgavnm
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3.5.10 n15tdeulusunsy LabVIEW
TudupouiiunisiBeulusunsy LabVIEW wisldlunisuanana nisidudumsiemuy
v09lUsuNIN LabVIEW 1113801571197 lUsunTH LabVIEW Lagninaon1svneIu wus
gondu 2 dau Tnsdruusn 158n31 Front Panel iuniindmsulduanina wazdudides

138171 Block Diagram \Uunthdmnsuideumdasnge

Untitled 1 Block Disgram o %
File Edit View Project Operate Tools Window Help [
D@ BN G % aB o2 | isptAppicationfont ~ | fov o v Hed P Lo

Home/Student Edition_ <

sUfi 3.33 nthasmsviheuweddusunsy LabVIEW &y Front Panel

File Edit View Project Operste Tools Window Help EIHE—I
> & & W [15ptApphcationFont ~ | fov Tov Hiv & - » Q 9 HIET

Home/Student Edition | <

5UN 3.34 ni1aensviuvediusunsy LabVIEW d@iu Block Diagram
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nsisenldandenings vaslusunsu LabVIEW AanuImeaues Front Panel %50

A1UV09 Block Diagram

[*] Untitled 1 Front Panel - 0o X
| File it View Project Operate Tools Window Help I
D @ @ N [15ptApplicationFont ~ | §ov Hav Wiv @O« o search A P HIH T
Al
|
|
|
|
It
1
v
, .‘.A

nl *1%{161’1\54} yadlUsun IlLabVTEW’SI’Ju Front Panel

S 2 a Y o ) v P = ) v o v & v by,
nasiiduenansnanuly dunsunisivanuiienisaneivinuy euanalminlultuseleviniunisan

q v

Linsalle o Medu BnviavnuilvidnuUasilen wavdetaadedadvatenalsnnaseiinisirluly



[+] untitled 1 Block Diagram - m} X
File Edit View Project Operate Tools Window Help
S>& @ N @ 23 baB o [15ptApplication Font ~ | ov Ty dbv Bl P
<] Functions O‘Search” &
Programming >
=) b Te
Structures Array Cluster, Class, &
Variant
(PP, TP e, L reccasacgu
23] (1]
l [=> ®
| Numenc Boolean String
B> 0 “a
. Comparison Timing Dialog & User
i Interface
[ 1SKOR .
[ File I/O Waveform Application
1 Control
q - 53
! m ~ =2
: - J et
Synchronization Graphics & Report
Sound Generation
| Measurement |/0 »
Instrument 1/0 »
Mathematics »
* Signal Processing >
; Data Communication »
 Connectivity »
| Control & Simulation 13
[ Express »
\ Addons '
' Select a V... P v
Home/Student Edition < \ ¥ >
[

Ui 3.36 nsiBonldAdasingg vedlusunsu LabVIEW du Block Diagram
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N158319Ad NS ausaUgNsHaTn1TauAIYaYa @319 while Loop Lol

TusunsuvianuwuuiugUlagldilandu while Loop

sUTl 3.37 Msa$ha while Loop

aferdenisieusiaugns Tuduneuilazihlviaiuisaiion Port ialdeusianuug

75711198 Front Panel 1o vilvaiunsa Sudsuaanlulaseaulnsaaaste tneldiandu

Y LY

VISA Configure Serial Port

COM port
(1708 VSA

SERIAL
LLITL

=
P RE
=g
b\

sUN 3.38 n1saseAndanisiensiougys

n1saf1eArdegudayadnuges nawiniilusunsuaiunsainsedeansiu
Tulaspaulnsaaasiomseusosuar Tudumauilazdu ns@sumdslrlusunsuaiunsnaiy

ANNNLTULEBS LA Ledeuileandu VISA Read
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COM port
I/0K 2z EA VisA
[2000) o ,
LLETT) R c@

o)

JUN 3.39 Msadamdinudeyadnnioulges

n1sadefaudsTulusunsa LabVIEW wietfiudeyadildanlulasaeulvsaies Tu

:Jl = faa
YUABDUU nu

LADIAS1IALUTNINUA 10 HALUT TIT1UIUALYTRUI9NINTIUIULGULYD
99U 10 67 lneladafiwls sensor 1 — sensor 10 anuanulaeldflandu Match Pattern

g Decimal String To Number

sensor10

JUN 3.40 nsas1adudslulusinsy LabVIEW deiudeyaildanlulasaeulnsaaes

N138319YAULEAIENINNITIBNUIINANLBWEDS I1NNITNAGRUANLAIINI YRS
luiate 3.5.10 Wud1ANREeY 581319 0-1000 A1nusanadesly uin Falavianisuueyag
ganilu 5 939 dall Ay > ATwa > Filh > Andes > Fdu > Funs

NsasNyAuTuINavae 5 U wagmvuavuna ity
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N3as9YaY >> AANYITM Front Panel -> Boolean -> Round LED M3AvuauuIa

>> ARNYIYIYAU -> Properties -> Height wag width

Boolean Boolean 2 Boolean 3
y 4 - Boolean Boolean 2 Boolean 3
J J y
)) Lrrid TF LITrL]
Boolean 4 Boolean 5 Boolean 4 Boolean 5
' , % @ { o
-) ’ TF TF

5Uf 3.41 y&uuuy Round LED dmu 5 5U

A31999vaen1suand ai199a9lnyau 5 ¥33@8 30-250, 250-480, ..., 680-1000
Wenmuadienue 6 @ nasladsntudIouiiisy >> Adnva7iniiae Block Diagram ->
Comparison -> In Range and Coerce MSLEfMILEYEe >> AANN In Range and Coerce

-> Numeric Palette -> Numeric Constant

LA 4
%]

i
%

g
<
N
9]

JUN 3.42 nMsimuaguliyau
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nmuadvesyauluudazdae ndsnivuadalvitiuusasyaundy aevinisldd

" Y

a

Y

a a

Wifuganaaliveusiagyiu nsladlifuydu >> ainunnyau -> Properties

Y Y

0

30 250 480 580 680 1000

JUN 3.43 radnuandluusiazydu

D Boolean Properties
Label
Visible
& R A
Lre ! -t | -
Enabled State
b6 (@ Enabled
=T () Disabled
() Disabled & grayed
‘JFL_ Colors
~IAK |
L
ot {3
o
LeL

Appearance  Operation  Documentation  DataBinding  Key Navigation

Caption

[ visible

Size

Height  Width
L 36 | 38

[T Show Boolean text

[J Lock text in center

Multiple strings Text color
On text -
ON

Off text

OFF

[ Cancel | | Help |

U 3.44 mstmundlityaulutag 680-1,000
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<1 Functions Q, Search
Programming >

Structures

Cluster, Class, &
Variant

Comparison Dialog & User
Interface
| * . 2 <] Data Communication ‘
File I/O Application ~
Control Local Variable
I E 'Q
Synchronization Graphics & Report Shared Variable Network Local Variable Global Variable
Sound Generation

Measurement /O g2
' e

Instrument /0 ) ==

Mathematics Queue Synchronization DataSocket Protocols
[ 2 Operations
| Signal Processing —

Data Communication
| Connectivi

't%' ¥ Actor

Control & Simulation Eckndork

Express
! Addons

Select a Vl...

RTI DDS Toolkit

«

o
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[ L4 = v [ A v a 14 o a o A
N1IIANTINUYAUNAU Front Panel Maamﬂmaiwgauvh 5 E‘U UTYAUNTIUNUN

ANAULALINULNDLEAINAVDILAAL AL

v Help

Sov TGav e B

1

Lock

Move Forward  Ctrl+K
Move Backward Ctrl+)J

Move To Front  Ctrl+Shift+K
Move To Back  Ctrl+Shift+)

JUT 3.47 nMssauydulidundasieniu
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nsidendensviteuliiuyau iewinyduasihnudeuriuiudislilaivunyi

Ny Jatesinnisimuadienisiia Winuydulagldilandu Visible wielvaunse

= Ao Y
wansydulugrsiiivuale

(Y]

FiE BIE
d

o

l

2]

e |

| View As lcon

|

i

E
]

L

Iz

Visible Items
Find Indicator

Make Type Def,

Show Indicator
Change to Control
Change to Array
Change to Constant

Description and Tip...

Boolean Palette

Data Operations
Advanced

Propesties

»
»
»
»

Constant
Control
Indicator

Local Veriable
Reference

Invoke Node

Channel Writer...

Class ID
Class Name
Owner
Owning VI

Bounds »
Position »

Blinking

Built-In Mouse Wheel Support
Caption »
Control Index

Data Binding »
DataSocket »
Descnption

Disabled

Focus Key Binding

Indicator

Key Focus

Label »
Owning Pane

Skip When Tabbing

Synchronous Display

Tip Strip

Value

Value (Signaling)

XControl »

Boolean Text »
Button Size »
Colors [4)

Lock Boolean Text In Center
Ctrinnc (41
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msadensmuanmansuanmassiivavun 10 @ulneafiunneiu uansives
e 10 fhlagldflaidu waveform Chart dieuanans wagldieddu Bundle lunns
s ianeq § leddludsiladdu waveform Chartnisdenldiladidu waveform Chart
>> pANYITi Front Panel -> Graph -> waveform Chart n19i3enl4#eAidu Bundle >> Adn

GU’J’lﬁ Block Diagram -> Cluster, Class & Variant -> Bundle

ﬁsenscr4>]——-
frsensor?/

| [P () [ () () ) P

o] ) £ S
¥

UM 3.49 ity waveform Chart uag Bundle Mypuiusaiusng 10 sdumis

sensor 1

sensor 2

sensor 3

sensor 4

sensor 6
sensor 7
sensor 8

|

| sensor 3
|

|

| sensor9
|

sensor 10

Pressure

g‘dﬁ 3.50 Waveform Chart La@ainsn a
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Read JPEG File.vi Wag Draw Flattened Pixmap.vi

Inﬂ C\Users\User\Desktop\1586263333.jpg

sUfl 3.51 M54l Read JPEG File.vi wae Draw Flattened Pixmap.vi ilauanagunin
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Favidu TrfeyanneuwesiulsrAnsnimuarannsaideiield Tnsnismaim range
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3.6.3 YunauNsNNABITZULDNAY
LﬂumiaaﬂLL‘U‘U’N?]?%@JmJLﬁ@Iﬁi%UUﬂ’JUQ@JLﬂ%‘.anﬂLLiﬂﬂﬂLLazaﬂLLiﬂﬂﬂﬁquﬁa
dmsusatanvsarnnsatestunisiinunanasiuls Tnedleflussunaiufininawiulun
nasiasly szuuazyhnisdamstdduauiauiteliiunzauwesdntu auiliusiau
Igsuussnafidosasazannsatestunisiiauranaiuld Tnglunaassezlduasa Arduino
Fousedu 5V wagldmadnuniy 1 ko Wiuwuees FSR Aimssurvingaus 2 Alandu, 4
Alan3y, 6 Alansy waz 8 Alandu wazdufinuanisnaaeiildd1finisyiauvestuaud

wtinwile wagihinasuua

3.6.4 YUABUNITHINTTAE Wifi

o v ¢ N = [} - v = <
Wunisvinlduese Arduino 18 auduWifi Tneni1sly NodeMCU/ESP8266 @ avilu
gunsalNfnuiuuese Arduino mega 2560 Wifi @11150A2UANEUNTAIA1Y 19 19U AIUAY
msalanasali, Uanliin wiswn3essaudulyd iusiu wasiliosanndluga wifi luss 39

4' v it} & O | & ¢ Y & ¢ P a
aunsaeusieiiedetoyansedenuiunisdumesidnlalaglifem@egunsaluiseiiiy
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gunsal Internet of Things (I0T) WAYIINTAINITNBITUNTONDIAIVBLUIZANLARIENITE
AMSHUWIT Feania i uladiied9n159 10U 99 n15L3 au Wifin il udulR et uii uase

Arduino Weulivintu Fsazaunsardirdgiuindanisla

& 172.20.10.11/pumpair_on x +

& = C A Notsecure | 172.20.10.11

i Apps @ Google + YouTube O Facebook (@ Instagram ! Gmail ¥ M

MY Arduino

Mode : Manual

Pumpair : On

| aoto

[ manual

| Pumpair On

oo

| Pumpair Off
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Round Force Sensitive Resistor 0.5”
F)
\FSRa1. 8l

Membrane Force Sensor

Description :

Flexible pressure sensor (also called FSR) is an ultra-thin (thickness usually around 0.3mm), high-sensitivity resistive
pressure sensor. When pressure is applied to the sensing area, the resistance of the sensor changes. The greater the
pressure, the lower the resistance. At the same time it will cause the output voltage to change, the greater the pressure,
the greater the output voltage. This type of sensor is mainly used to measure the pressure change trend and the pressure
distribution in a region (pressure map). There are many applications for this pressure sensor, such as robotic grip sensing,
human and animal gait measurement, wheelchair sitting measurement, electronic musical instruments, smart boxing
gloves, pressure measurement insoles and more. However, because the pressure detection is not very accurate, it is not

recommended to use the situation where the accurate pressure detection is required.

Features and Benefits :

* Actuation force as low as 50g and sensitivity range to 10KG
* Cost effective

 Ultra thin

¢ Long life,more than 2 million times work life

* Simple and easy to integrate

» Model: FA402

» Type: Single point force sensor

Y

Use: To measure continuously changing force, or use several sensors to measure pressure distribution at different

locations

Performance:
Pressure VS resistance ‘ Pressure VS output voltage
Figure 1 >
8 Figure 2
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Size:
Photo Drawing

Long Short
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Structure:

Connector Information

= = =

Bare Tail Female connector Male connector

gﬂﬁ .2 1As9a519%89 Round Force Sensitive Resistor 0.5”
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Specification:
Sensing Area Diameter 14.68mm
Force measure range 7 100g ~ 10KG
Thickness | =0.3mm
Force repeatable (single part) +2.5%, 8KG applied,10 times
Force repeatable (part to part) | +£20%
Hysteresis 10% average
Drift 5%,10KG 24hours logarithmic 10 time
Off resistance >2MQ
Force resolution Continuous
Response time <l ms
(r)perrrarting temperature Y NN -30°C~60C
Life time 7 > 2 million
Connector Female 2.54mm / Male Pin 2.54mm /ZIF 1.0mm,2.54mm

Integration and usage methods:

According to the characteristic that FSR resistance value is inversely proportional to the pressure applied on its surface, a
basic circuit connection diagram is provided in figure 3 (the selection of Vref and RM values in the figure is a reference
value, which can be adjusted by the user according to the actual situation).We put FSR and shunt resistor RM in series in
the circuit, apply Vref reference voltage at both ends of the circuit, connect the ADC pin of MCU between FSR and RM, and
use the ADC function of MCU to detect the Vout voltage value.

The calculation formula of the output voltage is as follows:

RFSR = & Vref — V
—m( ref out)

Figure 3 The measurement resistance RM was selected to maximize
Vref =33V the required force sensitivity range and limit the current.
Different measurement resistance RM have different effects
FORCE* on the output voltage, as shown in figure 4.
/T Figure 4
| FSR —
— Vout? ]
RESR| t =
Mcu >
L
RM = 10kQ o
h 2
GND
0
L] 200 400 600 800 1000
Force , g

If you have any questions about FSR, please feel free to contact our engineer .
Email: thomson@flexkys.com

Nanjing Momao Electronic Technology Co.,Ltd

Add: Room 207,Building 3, Tongxinyuan technology innovation center,

No.402, Yinfu street,Jiangning District,Nanjing,China
Tel : +86 25-52104047 Ex 808 Fax:+86 25-52104047 Ex 800

;J‘Uﬁ n.3 ﬂmauﬁaﬁﬂﬂ%aﬂ Round Force Sensitive Resistor
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Arduino mega 2560 Wifi

RobotOyn®
www .robotdyn.com
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Program arduino

int fsr1 = AO;

int fsr2 = Al;

int fsr3 = A2;

int fsrd = A3;

int fsr5 = A4;

int fsr6 = A5;

int fsr7 = A6;

int fsr8 = A7;

int fsr9 = A8;

int fsr10 = A9;

int max1 = 0;

int rangeofLED = 60;

int ledl = 2;

boolean mode = true;

void setup() {
pinMode(led1, OQUTPUT);
Serial.begin(115200);

}

void loop() {
int analogReadingl = analogRead(fsr1);
int analogReading2 = analogRead(fsr2);
int analogReading3 = analogRead(fsr3);
int analogReadingd = analogRead(fsrd);
int analogReading5 = analogRead(fsr5);
int analogReading6 = analogRead(fsr6);
int analogReading7 = analogRead(fsr7);
int analogReading8 = analogRead(fsr8);
int analogReading9d = analogRead(fsr9);
int analogReading10 = analogRead(fsr10);
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max1 = (analogReadingl + analogReading2 + analogReading3 + analogReadingd +
analogReading5 + analogReading6 + analogReading7 + analogReading8 +
analogReading9 + analogReading10) / 10;

Serial.print("fsrl = ")

Serial.println(analogReadingl);

Serial.print(*fsr2 = ");

Serial.println(analogReading2);

Serial.print("fsr3 = "),

Serial.printin(analogReading3);

Serial.print("fsrd = "),

Serial.println(analogReadingd);

Serial.print(*fsr5 = ");

Serial.println(analogReading5);

Serial.print("fsr6 = "),

Serial.println(analogReading6);

Serial.print("fsr7 = ")

Serial.printin(analogReading?);

Serial.print("fsr8 = ");

Serial.printin(analogReadingd);

Serial.print("fsr9 = ")

Serial.printin(analogReading9);

Serial.print("fsr10 =");

Serial.println(analogReading10);

Serial.print("maxAVG = ")

Serial.printin(max1);

Serial.printn(" ");

char inChar = (char)Serial.read();
if (inChar =='Q")
mode = true;

else if (inChar == 'W")
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mode = false;
if (mode == true) {
if (max1 >= rangeofLED)
digitalWrite(led1, HIGH);
else if (max1 < rangeofLED)
digitalWrite(led1, LOW);
}
if (mode == false) {
if (inChar =='7") {
digitalWrite(led1, HIGH);
}
else if (inChar == 'X') {
digitalWrite(led1, LOW);
}
maxl = 0;

}
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Program esp8266

#include <ESP8266Wifi.h>
const char* ssid = "iPhone 8 Plus": //ld%e Wifi %awﬂ%}muﬁﬁaﬂmﬁﬁﬁ]ﬂﬁua%m%awia
const char* password = "2268264120"; //ldswa Wifi
unsigned char status_led = 0, status_pumpair = 1;;
WifiServer server(80);
void setup() {

Serial.begin(115200);

Wifi.begin(ssid, password);

while (Wifi.status() I= WL_CONNECTED)

{

delay(500);

}

server.begin();

Serial.printin("Server started");

Serial.printin(Wifi.locallP());
}
void loop() {

WifiClient client = server.available();

if (Iclient) {

return;

while (Iclient.available())
{
delay(1);
}
String req = client.readStringUntil(\r');
client.flush();



if (req.indexOf("/aoto") = -1)
{
status_led = 0;
Serial.print("Q");
}
else if (req.indexOf("/manual”) != -1)
{
status_led = 1;
Serial.print("W"),
}

if (req.indexOf("/pumpair_on") 1= -1)
{
status_pumpair = 0;
Serial.print("Z");
}
else if (req.indexOf("/pumpair_off") 1= -1)
{
status_pumpair = 1;
Serial.print("X");
}
String web = "HTTP/1.1 200 OK\r\nContent-Type: text/htmQ\r \n\r\n";
web += "<htm>\r\n";
web += "<body>\r\n";
web += "<h1>MY Arduino</h1>\r\n";
web +="<p>\r\n"
if (status_led == 0)
web += "Mode : Aoto\r\n";
if (status_led == 1)

web += "Mode : Manual\r\n";
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web += "<p>\r\n";

if (status_pumpair == 0)
web += "Pumpair : On\r\n";

if (status_pumpair == 1)
web += "Pumpair : Off\r\n";

web += "</p>\r\n";

web += "<p>\r\n";

web += "<a href=\"/aoto\">\r\n";

web += "<button>aoto</button>\r\n";
web += "</a>\r\n";

web += "</p>\r\n";

web += "<a href=\"/manual\">\r\n";

web += "<button>manual</button>\r\n";
web += "</a>\r\n"

web += "</body>\r\n";

web += "</htm(>\r\n";

web +="</p>\r\n";

web += "<p>\r\n";

web += "<a href=\"/pumpair_on\">\r\n";

web += "<button>Pumpair On</button>\r\n";
web += "</a>\r\n"

web +="</p>\n\n";

web += "<a href=\"/pumpair_off\">\r\n";

web += "<button>Pumpair Off</button>\r\n";
web += "</a>\r\n";

web += "</body>\r\n";

web +="</htm(>\r\n"

client.print(web);





