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Abstract

Pressure sores are frequently found in bed-bound patients who regularly have to sleep on the
same positions for a continuous and long period of time. This symptom can lead to fatality if some serious
complications occur. Therefore, to reduce the opportunity of bedsore occurrences, this project presents an
intelligent bed pad for monitoring and suggesting the sleeping patterns of bed-bound patients. It is based
on machine-learning techniques and loT technology. The bed pad utilizes a set of force sensors to measure
the pressures that the different body parts of the patient have pressed on the pad. Then, a classification
algorithm is deployed to detect the current sleeping position of the patient. Finally, the patient’s sleeping
position, sleeping time duration, temperature and humidity data are used together to determine whether
it is time for the patients to change their sleeping position. LINE notifications will be sent to caregivers.
Based on the experimental results, the proposed system gives very satisfactory performance. It can detect

the patient’s sleep position with the accuracy of 90% and above, and all sensors are working accurately.
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Tugald Fativisnsdetoyaruseuu Wireless Wdslduagnisdeiu Cloud Computer @4
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TudRdnmAafessuuwlaimsianmateyalivunzudldludiuila
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onluldd gldimhniesinnsazdounyigunsal Sudeya wagdnann1sinaures Smart
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2.1.2. wWanaviu [4]

nsgnvianglanizvesdmilwvieitieigeldninie lnglanzusnaumiledunsegn

' v
a a =

ﬂ?iU’]@LTﬁ‘UW ﬂmlmﬁumammmmmqumwmLmﬂmLLazizazwmmmaqmigmmﬁu

Yo o o
Ftaedu 9

Jadaniauan

3.

¥ |
A a I
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Pressure

Friction
sunmUsznau 2 nalnfinusanariu

fian - [ooulal] urgostartplus.co.uk

Jaseniely

1.

4991y (Aging) Hmtisiin1siasuunuas lawn wadlvduldfinnia deumie vasaien
FIUIUANAY AIHARDNNTAIUALYUNNI NN
nsliiindouln Immobility) sinfinlugtheniseauanuidnunnses dounss sunm
a [V Ve . .
FULaINI93UgAUFEAN (Impaired sensation)

v v

AENNlAYUINTT (Malnutrition) W seaudayiusi seauluduludensn v
5 o o o ' a v

wnuneInINIUNG 1uau

AR (Anemia) vilveendlaulUidesuinaimiliana

N3gUYYS (Smoking) ansluyrsilvivassideavass nszdunsasiadedonuns il
| 4 a X = = a o § v =
deonilrnumiaiiudy annsivadeudenusnausa ililaaaiden

umnniiniege (High body temperature) lSIUATUDETUAIINADINITOBNTLAUYBUYAE
a v A & & M v . . & A
Aaenyunaznaugannsetaanzlila (Moisture and Incontinence) AMTUANIN
Nuldinlviiletetuanvesiiviigouue

1 (Medication) wfu 8152fuUszam ensziutg edontay Wudu



n15UsEIIUMNAnATiu (Assessment of Pressure Ulcer)

M99 1 UWNANAYIUTEAUAIINTULTIAG 9

520U 1 Non-blanchable erythema of intact skin

Rl duunaiisesunstndineguinndunsean 1

5¥AU 2 Partial-thickness skin loss with exposed dermis

= LY ¥ 1

< o & i & o @
gaydevawiuisdin Juunadenu o Liflidemeunaquviseiduge

o

1INDY

S¥AU 3 Full-thickness skin loss
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Y

a a 3 g Y I [ 1% & 1% @
éjfgLﬁEJN’JM qm%mmu%uﬁmmmmimmuﬂmmua LEULDU by

380U 4 Pressure Injury: Full-thickness skin loss and tissue loss

(%
a R

goysdefimtianavun Wiundule @b uaznseen

seyszaulile Unstageable Pressure Injury

a a

goysdeRavtiaianun unaunagumeiilens

1 & A I3
ANNINUBLYDANUINLIU

a o (= a1 = s
N’J‘Viu\‘i‘lll VUL ALANFLI9UIBLAIUUUINNG




ALUIvBINANANU (Sites of Pressure Ulcers)

uwranaviudniAaunadunszgn wu aslnn tnsswumiu dunu dudes widlu
e Wusu sumisvesuwnanariudanuduiusiuvinvesiUie wu viueunaednifinwag
navfuusnaNsegnlanszuwiy MusunzwaLinunausnlunszgniudeteasing vin
duinAnfivinalunszgnsesinaznszgniuny Wudy mndusanaruasmanidesiifivh

TmAnnIsNAUSAULNANATULAERAT

JUAMMUsENU 3 funiuranaviuinuUseLilauauyingng 9
111 - [oaulai] https://medical-dictionary.thefreedictionary.com/pressure+ulcer
waNNISINYNANATU (Principles of treatment) [5]

1. mslirudunfag (Patient education) mindsiuudringUaedimnudsssionisiin
uHanAviu NMsdavinnauazgunsaifiizay 35msquaiavils msdavituiiueu Tl
UBUBYVIANUIY 9 InguauNEuAENANAZLASAT Y

2. 1awun1s (Nutrition) ieflunanaiusianeagiinssuaunmsviaisannnitaing sivlid
AswannEsukazaatelUsivosnunldiiuiy mnldsuasemsliiissneasii
Tnametias

3. WNU3BII (Overlay) WHusEIFITITAALAZNTEBLIINAUTIAUNNTEYN VT WY

4. 11383l (Seat cushion) LU I8ITNTIEAALTINUNNTEANITINT VLUV TOILIT

1AsUAINUTENAD WIZaNNANNNSONTEANULAZANLSINALAGATITIATLNYG kaZlUIZ WD
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Jumitnun 109 elaiiewiengldaudu ndanldnudseana 3-6 e Weos
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g UMLALUIENUTEANTA AL BT ILAINUAITADUNUN DL IR 2.5 lWURLUAT WAy
AIsanLIINANYUNTEANLAINTY 60 Tadiunsusen
5. Msvuaa (Wound care) n15¥ANazeauta NMsmdniion1eaanainung N15HIdn

WHANATIU
ATIATIINANAZULAIAD (Keep moving)

o S A ] Moy v v a v o =
AUreindoulnisanietedldlavield Yoy ninavuasdinn 2 FaluamTeniuanin

Awie) agr9gnisleaeldinaila “on 3a v g7 ddvieiindoulmsaneldies nsedulv
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viuaw 1 Tu geuszanm 3 19) uagldngs 30 89

® yiuaunzuas JnlvaglnniBesiyy 30 ssmdunudesdsweatliiiy 30 o o9

agluvinmzuasiaad visenwmneeaglivusuAusEnINN
" @ U a o v A A A o A a = ! Y
® il mstlsiianiniig vandesnistdlunnifedssezauuAy 15 wil waglinisus
a Y 9 v saa o = | v oA
WAy 1 9lus ldldaunsainfidnwasiluriasnau (Donut shaped) 113osiuiiioaniss
no Wldgelitnsesusinudunsegniioantsne

o/ 1 L = o Y
®  A159ATIMISIUNITSUUTEMUDIMITULLABY ﬂﬂiﬂﬁi‘l‘%éﬁﬂ 60 B3FN

o nsenvizawndeudedUan ildisenlnegldau 2 auazlinsisaingiae
2.2. ynAeTiAeades
2.2.1. Yoldos : minmatuLsnanazdumesinglfaodmiuiesiiae (6]
E:\TLLGi\i : Achutan Manohar, Dinesh Bhatia

Vit - 2008

1%

A o a v ~ v W o
unanuiihausiissidienldlulasreulnsamesldngsaus ssuun1snsivaey

aznandslueonarsl Tawhunusumnaiildidugesidunadenndisunumniiuszsansam

= &
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1SIN8IVIAUALAITTIITTIAENINLING DUTENI1NTHAN U szuulSanaqly ZigBee

duwmasmed nTusTUUATINUANNAULT TR UEasARanANEwEINYRINITRIA L UUTY

anendudeunieguaziiielinisguanazinnuiUigegesiailotlaenisidaldanug Uienis

= P a & a o & ° YR Y a
LﬂaaumaLmsNLﬂuaqmLﬂummugmﬂmmﬂqm

Tk, Dol b e 1

DFES b RAND | E OO =0

L= ]

30 Contwar dud Barviiw mitin o e patned bd

sUnMmUsneu 5 2D Contour Plot: Teyaidugesuuudasiianig 4 x 4

2.2.2. #1304 : Bed sore Prevention using Pneumatic controls [7]

QJLLGN : Priyanka Nair, Samriddhi Mathur, Rupika Bhandare, Geetha Narayanan

Vit - 2020


https://ieeexplore.ieee.org/author/37088504999
https://ieeexplore.ieee.org/author/37088505896
https://ieeexplore.ieee.org/author/37088505357
https://ieeexplore.ieee.org/author/37085902443
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[

unmnuiiiiaueiueusaaiesldsunsesnuuuinitediefduunanaivuaziae
Anfsaietesiunassnuidundn Tneflueuldzunseenuuiludnuvazdnaniiloanainy
naduresisneuariimtauIsLisunevesithe Wuies FSR azamadutoyausinads
fdaUszananalag AT Mega 328pu iiteeneuieguiueuas nslnaveseniAgnAIUAL

Tneledusgninallngldvuay

JUMMUTENBU 6 SYUUMTYINNUYRINUBUSITYY

2.2.3. ¥913949 : MFNATIEARaLUToUTEUIS N5 UNTIINIINIsuaUlneldssuUReInmawnsa

nn [8]
Fista : C.C. Hsia, KJ. Liou, AP.W. Aung, V. Foo, W. Huang, J. Biswas
Yt - 2009

wmmﬁﬁwmuaﬁtymumaﬂmﬁ’uLﬁuﬁwuﬂaaﬁww%usiﬂaaﬁuauﬁmLﬁaq LA
o & v Y v Y ~ = &, = &
FududednviimenisueuvesUlsynasstilusioanaudsddunisiduwa nsfinwil
YLEdUanIShY Kurtosis wagn15UsEUIAIALluN153LAI8 IR UsENaunan (PCA) way
WAIBINWBTATUANY (SVMs) dwmsunisiwunviimunisusulagldnueunlisansenad

AUAZIAINSaILEaLalunsWRsuLUaIMInsuRUignAaiteUsaiuukanaviu


https://ieeexplore.ieee.org/author/37287666300
https://ieeexplore.ieee.org/author/37679516600
https://ieeexplore.ieee.org/author/37396774700
https://ieeexplore.ieee.org/author/37409151900
https://ieeexplore.ieee.org/author/37273205700
https://ieeexplore.ieee.org/author/37292432200
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2.2.4. ¥81399 : WHes Smart Care dwiugthegongnianuunnsamnenisingeulv [9]

Flea : Youn-Sik Hong

Uit - 2018
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for fall prevention

sUnmUszneu 8 Munimeuduesianyaduaziduges FSR

2.2.5. 01304 : SEUUREIBISEENLY FBG dmsunistdausmunmsauaguain [10]

E:\JIJLLGN : Jianzhong HAO, Maniyeri JAYACHANDRAN, Poh Leong KNG, Siang Fook FOO,

Phyo Wai AUNG AUNG, Zhaohui CAl

Vit - 2009

o

= I~ < s o = ¢ a AT
unANUiiauesudueesAuay FBG FzasiaaeulianginssuvesUlen
a = [ N A < =] d' v [
weuAnigwazdyaadniazduldlulsimeuianseanuneruaiieUesiuuwnanaiiy
A Yo a s & v | aa ! v v v
wamsaliUieanniiesazaniunsaiiidudunsiededia Wy dnsinisiuvesiila
vosUrwsouainsiisusuuuunisvigle Wudu iunismesedduiesdjuifinisiiie

fanusnsinisela sasniswuvesiilalasldiduwes FBRG
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sUnMUsENeaU 9 1AdeiRgadanTey

2.2.6. #0304 : MInT1vaeuATUiagld 10T Tneldidumed FSR [11]
t’;I:LLG]'Q : Aditya Sundar, Chinmay Das, Mukund K Deshmukh
YN - 2009

UNANUTUNAUDNITILATIZITNITNTZANOLIINAN WAL oUANLAB9AUL AU
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Jzery1IvRIEINN s UNansENULazISIsTEzaInsHud T ludosdung U ssee
adaue Wiawessuuiusaaddnnsedndldsunisesnuuulusesinlaeldidues 56
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) 9] i 19 1Y) a v Aa oA =
L%uL%aia’lw’iUﬂﬁmEJIE]‘LJ“ZJE)anJaVL‘UEN CPU @Quuﬂqiwf\nimqmaﬂzjamﬂagLW@Iﬂuﬂqﬁﬁﬂl‘ﬂ
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Y] (= v a v a o

aold Wuwesdigninabinduvinuilaied idusudamidedian il winwazdndud
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ggnUszinanalaglulasnoulnsatnesuasdeludedononulugavgyns AuAIy
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=Y

YILNEeUY Internet of Things (IoT) Wadmaianiudainda nsudaisuazgnasluds
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Lateral

DL, o Poxtarior

sUAMUsENDU 10 suntiseadueesnuiiadiwi

2.2.7. Foi30s : Meanudilanginssunsusunaueywdlagn1siTeuIuenaIes [12]

EETLLGN : Paolo Barsocchi, Monica Bianchini, Antonino Crivello, Davide La Rosa,

Filippo Palumbo, Franco Scarselli
Uit : 2018

MATeiaziuluinsinnussesaIMILoUNE UTDIKaIeNe tnsltunseanwuy
nldsuniunisusuraureI Uy wenanldeunsatderuiyszendiunisdesiung
a o va v o v w ¢ v v v < 4
Aaunanaviuladneie Ingerdunismanudunusvesteyailaaniduiges force

sensing resistor (FSR)
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JUANUTZNEU 11 1U@esMAunIuN1TRTIaduLse (FSR) 98319015 9UNANUYALRES
2.2.7. Foi309 : M3 MUAYIMINsURLHUNS3USvesaNTe [13]
E:J:Lwiﬂ : Tae-Hwan Kim, Soon-Ju Kwon, Hyun-Min Choi, and Youn-Sik Hong
iifiant : 2019

wmm%énﬁ«%’aﬂa%ﬁumiL%aﬂuauLﬁamaawqaﬂiimamﬁﬂaﬁuauagjumaEN
AsLEUe3 FSR (Ffumunisnsnaduusy) thanissadulassadauuniss (Grid)
wiimsszydmvesieneidfey 3 daw 1wy Aswe vd wazarinn uansdeihuniang
WoU 6 FumafiRansannadusng o yassemewmanil ansaneianansatluldlu
MsAaauviTenIsusunduLazdansaliiiuidaslunisdesiugifimmnisnnay

LLagﬂ’ﬁLﬁﬁLLNaﬂﬂﬁUGUENQ}E,jQEJ’]Q
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JUNNUTENBU 12 USINATULAZYINNNINTUBUNRUYBIYAAR

2.2.8. Wo1304 : MUAUTDUUWRTHATITUURIYNUBU : MTAamudnTIn1snglanagyimianis

PADULITETNINNNTUDUNAU [14]

t’;jLLm : Shongpun Lokavee, Theeraporn Puntheeranurak, Teerakiat Kerdcharoen,

Natthapol Watthanwisuth and Adisorn Tuantranont

Vit : 2012

U

unANuiinandaiauszuuEhianuNsusunaUTasHU I IR UYL Laue
° o S a = = '
wuuasamsiadeulminesutgn1sligulUawefisyeuazsinaveIsanig N3
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Y C= Y Ao o fw ] s = 3
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Pressure sensor

| (a)sensor pillow andbed sheet system |

“. ?/'l . l | Anzlog pressure data
',A (b) sensor pillow andbed
1 ’ shestimterface box 1
I ira hude ZTugh er 1w
I
W Digstal pressure data ( Usmg

aighee techmology for wireless

1
’b_. communication)

L | (c)tablet PC or display device -
Bedsheet J £x=y =ptes 1w m

¥

JUAMMUTENOU 13 MINAUNUAITaMNBULaYRIYNIUBY
2.3. gunsalietes
2.3.1. Arduino Mega

UBsA Arduino Mega 2560 R3 1uuasa Arduino eenuwuusndmsuanuiidesly

/0 MUNABINITTUFYYIUIN Sensor MTOAIVANNBLABS Servo vianes i Uasa Mega

v a

2560 R3 §98lAnuntignuawuy Flash yilianunsadeulaaluswnsustntdle [15]

o uswulnith: 5 Tad

o uswiulifihBuneiuda SOURCE : 7§ 12 Taad

® Digital | / O Pins: 54 Wy

® Y BunALUUBZUIABN: 16nTZa DC Aa | / O Pin: 20 mA
® NIzUANTIAMTU 3.3V Pin: 50 mA

® yiHuAUIMNAY: 256 KBSRAM: 8 KB

® EEPROM: 4 KB

® AU YIUUIRNT: 16 MHZ
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U Usenou 14 Arduino mega 2560

fian - [ooulal] http://c-skysciencemall.com/arduino-mega-2560

2.3.2. Force sensor [16]

sUn wUsEneu 15 MnTI93ULTINA FSR
s - [oaulail] http://doc.inex.co.th/force-sensor-with-unicon/

FIMTI9TULTINANST O force sensor LTUFINTIVTULTINA AUAIUNIUNSD Force
Sensing Resistor (FSR) 7 b4 wnalulagWaulngiues wuunua (Polymer Thick Fitm) Iag
L5 UlNANARNATIUAINTITUILANAY LIBTLSINAUINTLIINULKAUNSIIIU TlATIAS19984
(% (Y d' % 1 d! (Y ) 1 d' [ (% ) 1
An 3137 ukanslugun 16 Ysenausisuiuansiadinuusauidudinivunmiaiy
AU ulndusenu Wtuwkud Wi Luveau TnedlkiuauIuLUUsauAUnNand vinlwminen
AMUAUNUINAITUSENIN99 019U W ain15nAadUUBEUT N WA agvinliianng

1NATEMINgANsAIR AU AN demaliianarudiunuluiinnisiUasunlad Adunans

nszuuMsiaulugun 17
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sUAMMUTENOU 16 dnuailaseainavesmingiaduuss

s - [oaulai] http://doc.inex.co.th/force-sensor-with-unicon/
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sUnMUsENBU 17 NM591N9UYeeiInTIRduLsInA FSR
w1 - [peulail] http://doc.inex.co.th/force-sensor-with-unicon/

2.3.3. Temperature and Humidity sensor [17]

Y

DHT22 9103 U# 18 gUnsallwulees dmsuingumgduas AT UF NS
(Temperature & Relative Humidity Sensor) gneanuuunilildanudtuaziiaiuusiugigs
Tandunuudinaldndygnaidadenduiolunsidendeuuuineynsuassiiams
(Serial Data, Bi-Directional) lagyanidessiodu Arduino ties1ua191nLeuees Aaaw

999 DHT22 s [18]



21

sUunmUsEnau 18 Tuga DHT22

1 - [paulail] https://th.cytron.io/p-dht22-temperature-and-humidity-sensor

o dslu 3-5v
o nsldaunszuagaan 2.5mA

®  N1597UAIMINNTU 0-100 % MIYAIULUUEN 2-5 %

[

® Jngaumgiilaluyae -40 3180 ° C

]

®  YUIARIATDY 27 Ul x 59 Ul x 13.5 U3l

(%

® %N 2.4 ASY

2.3.4. Arduino IDE [19]

ARDUINO

sunmUsznau 19 judtydnuaiveslusunsy Arduino IDE

i - [oaulatl] https://commons.wikimedia.org/wiki/File:ArduinoLogo_%C2%AE svg

TUswnsudwmsuldideuldswnsy raulng wazdnlvanldswnsuatuasea Arduino %38
UBsARIDY 9 NAanany WU Generic ESP8266 modules, NodeMCU #58 WeMos D1 1Uu

AU LUIAANTTETIUlUSHASY Arduino IDE

1. Weuldswnsumeniewn C/C++ @Sy Arduino


https://poundxi.com/arduino-%e0%b8%84%e0%b8%b7%e0%b8%ad%e0%b8%ad%e0%b8%b0%e0%b9%84%e0%b8%a3
https://poundxi.com/nodemcu-%e0%b8%84%e0%b8%b7%e0%b8%ad%e0%b8%ad%e0%b8%b0%e0%b9%84%e0%b8%a3
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2. poulndnsauvalusunsuniw) C/Cr+ Wduntwdnsululaseoulnsaiassuway
L= I .
YuNnLdy Intel Hex File
3. 8nlnan Intel Hex File asuululasAaulnsalassd ey uuuain Arduino N1uE1Y
USB #38W1U Programmer
A1W1989 Arduino 9881999A18N1YY C/C++ 398719n813b021A15 0 8ulUswASY
d1113U Arduino (@9A57189U85A Arduino) ARenisileulusinsunie C laetsenldilandu

wazlaus3inng Arduino b9 wseulAlinan azaSunudalassasielusensuad Arduino wud

Ieluaesdiude void setup() wag void loop()

TneHendu setup() Weolusunsuiauasyinmdwesilsnduiliiesnsanies Toluns
o 1 QI ¥ ) ] & o [~3 I ) o o o & o
MUUAAT L3UAUYDINTTVINUEIUT AT loop() LTuduiheulusunsuazyiamdsluiesidu
Huraiflosiunasniial IneUnAlgmuualnunnIsiuIeIAg & AMRUANISFOEISLUY
BUNTH 1A

I3

1 < 1% A o 1 ' 1 a o
d1uv09 loop() LUULAALUSUNTUNYINAIY 1Y 81UAIBUNA USEulanadeanuleing

“8% WWYAIUANUAANSUAU LU AIkUTILADWVIUNAIUITIVDILUTLNTUNBUDIAIHINTUY

wannuuddesmladsnuian gvesiuUsuasgeilaiduiuligndes

2.3.7. Node-red [20]


https://en.wikipedia.org/wiki/Intel_HEX
https://en.wikipedia.org/wiki/Programmer_(hardware)
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Node-RED

o (Y L4

sUnmUszneu 20 Judydnvalueaiuled Node-Red

o

fian - [ooulail] https://cdn-images-1.medium.com/max/1600/1*k XOPMcMxiZ34A.png

Node-Red tJu38n15lUsunsuuuu Flow-based Programming (FBP) @nsnsafnssldany
lauusEuU Windows, Linux Wazuuuesanauiimesuuuiediseniionedns Raspberry Pi

wgdmsunsiaulassnulazassuinnssulmie diun3eans Internet of Things

2.3.8. Machine learning [21]

dunsBeuiveandos gnldnuaiiouduansswes Al (Artificial Intelligence) sinae
TH3enlumaiifinannsiouivesdygussivgarSouiandsiisdadilunsedu ud
el fiiusiuaues dsmadwseanuiduiiiay vie code idseluuaniua violidnm
Al i lUuanan1snsedin Machine Learning tosanunsaientuldaulavaiesuuuy fasende
nalnfdulusunsy wiaSendn Algorithm fiflwanuanewuu laedl Data Scientist \Ju
HOBNWUY wilslu Algorithm ﬁlﬁ%’um’mﬁwqﬂ Ao Deep Learning %qgﬂaamwwﬂﬁiﬁﬁ'ﬂm
oie wazUszendldlavanednuaraiu agalsinu lun15v1a1ua3e Data Scientist
$ndugosoonuuuiiuusane vluiues Deep Learning 104 uazfiosn Algorithm 819

wdugUSeuiieu weuean Algorithm Tmungauiigalun1sldanuas
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Learningl.-
~ %%%*

|

U mUsenou 21 Machine learning
2.3.9. Line notify [22]

LINE Notify

Ev

ything

sunmUszneu 22 U3n1s LINE Notify
s - [oaulail] https://images.app.goo.gl/gjbgekKTWmjmXMvK9

LINE Notify Aie uin1sfisudemnuuduiouainiiugesianis 9 faulalanig LINE
Tngnaaasadunisifisuneiumaivigesianal azlasunsudafeuaindyininisues
“LINE Notify” &sl#u3nislag LINE @nunsaiiousanuuinisiivainvany wazfianunsasu

nsudaRounangulasnee
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A5n15AiulATIU
3.1. e Ui

3.1.1. BSUAULATINLEULATINNG

o AnwimdeyanuiAnLaTNguYg
a A A

® HoniATeile

® MVUATIYaLBYAYRIlATINIG

3.1.2. MINATILAATDI DY

e Anwgunsainiunldanu
®  AnwIN1SVN9UVOL Algorithm

® Taviznkavuiulsetanann

3.1.3. MWL

®  VAFRUNIVINNUYBIRUNITILNBUNUTIATIEN

® ypgounsYUYetlianildnuy
® ynvpianankazui iUl

o simunsuulyiusEENSANUNINTU
3.1.4. n1IN9any

L4 ﬁ%J’NLLUURT’W@EJ\‘IﬂWiVTW\‘]’]u“UEJ\ﬁ%UUL%UL‘U@%
®  VNAFDUNITVINTUVDILHUTDIUDU

® yndaianaInkazUTUUTIALY
3.1.5. d@yUna
®  AUNALATLNEUNTINUINY

3.2. gunTniuaziAIeaile
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3.2.1. 8150425 (Hardware)

Arduino Mega: Micro controller

® [SRA06: Force sensor

® DHTT22: Temperature and Humidity sensor

® Raspberry pi

® AIuNILADS

- 5zuudfUans: Windows 10 pro (64-bit)

- mhgyszulana: CPU Intel Core 15-2500 @ 3.30Ghz

- PCRam 4 GB

3.2.2. waNAwIS (Software)

® Arduino IDE
® Jupyter Notebook
® Node-red

® Node,js

3.2.3. prefildluniswaun (Language)

® ( Language

® Python

3.3. N1T9BNLUUTTUU

Tunsiidfeenegiaviladnissiniufauazesdmiuivaty 9 eg1stunisinidenssl dald

Y

S @

sonwuulineglissuuiuiudeyaanduigesng 9 laeiuAiAudusargu)Ivedieasain
L ULEes DHTT22 waziiUAILIINATUIN FSRA06 AIUANNITVINIUYIMUARIE Arduino Mega

1Usunsy Arduino IDE eantuusislusunsy fritzing
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| B 18V A4V ¢
Y o B /o 4

fritzing

FUNNUTENBU 23 19ATTNVUATBILNUTDIDIRTEY

3.4. NMTODNLUULNUTIIUDY

(%
(Y

WowsogUnsnlansawIsidmeiukasAinAtuLLUIaIWeY  Niauiun1sVnaaInaATiuUTL N

WU asTaLsInaTuRL L AnfuLLNUUE NsiEnseTanuniaiuled Node-red

(%
(Y

nseanuuuklusesuaulilivwaneftiuuinaiu svdetliudaiuly nieufinasaunsal loT

asvuwiusesuaunieulasiunszaeRassaR Ul
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suamUsznau 24 msldnuususesusu

I
g

msaisniusesueuludiuiasiuiefadigunsalidueesiavgunsaldidnnsetindsine 1

v v
v

a 0o aw Y] ) P = v ° v o

Aldlun1siideasel nsesnuuulimanzaudunisldanuvuie wvie dmiuieddouly
15981V ANUNING 35 LURLUAT X AIUED 87.5 LURLUAT LEUTDIUBUN LA aDNRUUTIAIY
A4749 40 WWURIAT X ANNETD 60 LWURLAT NUNNEueasatu1sainaulsegaliussansninagil

YUIA ANUNTN 25 URLLAT X ANET 50 LOURLIAT
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JUAMUTENDU 25 MUUUKNUTEILDY

SUNMUTENOU 26 MUNSILHUTDIUDY

3.5. Mseusieiuaunsalidumesnldnigluwiusesusy

n1sfeunaidugesingungliuazanutuvesios waziausinaiuiu Arduino Mega

Waumalaelun15aua1eniu Breadboard waghleulushnsuasuiuase
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fritzing

fritzing

sUnmUsENBY 28 iWense Arduino Mega fuliulyes DHT22



3.6. TURDUNISYINNIUVDITEUU

1

Lfaéﬂwuauw ST LENEE C e

Tngrnawsinlinsatudu

1

5

wiafigmrirdlad (Line Notify)

Turigawa
G

mﬂgﬂmwﬂizﬂauﬁ 31 LARINISANSVNIUVDILN LT ILBUSIRS BTl And sszuuniey
Seudesuds Fefinssuanduees temperature and humidity (DHT22), Force Sensing Resistor
(FSRA06) 191 Arduino MEGA wazUssinanadslufi Node-red iathand lumauazyinnisiasizi
w¥onuLansinu Dashboard waantuaziAmisuinasivaey dmndivudnnaviudiunniuly

I3 a ' a PV ' . 3 = P vy v 1% ~
WUTE8LIa1NUIUNIT 90 U AZLIUADUNIU Line NOtIfy LW@LL"\]QLG\@UIVE\!@LL@QJJIJQEJ DIUINUANIT

2

-

Fudrfeysann Farce sensing Resistar

(FSRA06) usk Tamps

s

siwndlasdisfimaned

uszusR Ty Dashborrd Hode-red

~
Node-RED

1

3

Hudrdoysmndumadiin

Arduino Mega

sUNwUsENRU 29 TURBUNITINUYBLTYUY

'
A

AA0ULMI919M8 IAAIUTNBAYSEEEAT MUDNASY
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AN 2 TUNBUNTABIUIIULALYITE8EIaY 2563

LBSUAUINHUTATING

WBNIMIVBLATINIG

AnwideyanuIAnLay Y

LWDNLASD9LB

ANUATIYALLDUAVDILATINTG

a ¢ A dg v
AN5IATIZALATD BN LY

= sl o v
Anwgunsainthunlgau

= o L3
ANYINITVINIUYDIgUATE

Y @ ¢ alg ¥
Jamianuaraunsainld

N1993NLUUISUU

DONLUUAIUABINITVBITEUY
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MmTaRANAIkAZ WA lUUTUUT

ASTIHUTDIUDUAUBUU

dyuna

ayUNaLAZINgULNTNUITY

A543 TuRBUAIALTUNULaEE9TEEEIaNT 2564

BBUAUHUTATING

AnwimdeyauwuiAnlasng el

& A o«
LADNLATDNUD

AMNUATIALLIUAVDILATINTG

a ¢ A dg v
A15ATIEMATD NN 1Y

= sl o 4
Anwigunsaitunldeu

ANEINITNIUVDY Algorithm

AnTiuazUTulTiteianann

AISWRIUN

VFeUNISAttayaIngUnsaliive

U

E
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NAADUNSYINUVDILULAaTNIN ITIU

NIRRT CATETTEK

WauseuulriusyansanunnIu

N1INAADI

#5191 UUT1889N1TYINIUVDITEUY
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NAABUNITVNNUYDILHUTDIUDY

mdarana1nkazUTUUTIALY
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ATUNALAZIHEUNINUIY

3.7. Dataset

Dataset MHazlUs0ant U 3 MINNITUDUVULNUTOIUDY U

® yiuauNY 2394 Yoya
® yusunzuAIYIY 4072 Taya
® yhuBUALLAIYN 4062 Toya

o Lifinsuenuuuiusesusu 2533 Jaya

[ %
Y

iKGI)

13061 Yoya
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U 4

NaN1SAIULATINU
a4.1. 3$UU5U@\1LLNI‘L!5BQH'E]U

nanmsandunuludiuvesszuuneluvauiusesususandey Wugesiusnie Wugesin
qmmﬁuazmmﬁué’mﬁmé (DHT22) amwa%’umqmmﬁLLazmm%yuﬁ’uﬁmﬁ‘suaaﬁmlﬁ aeINATeU
whliAnuuIunsumuedtuvensad ilfwadnadenluidsiedelfdedeuinudums
1 Buwesdanlivuuiuunsiifinnubanguazdsznouludeifume s ausinariu (FSRA06)
dueed I8Radsliimun 8 ¢ Wesuussnaviusarusuinanatunuuesdihefinfos lnousine
WuaginasiasanieUae dainmanariuuinanatuuuieniseaduresduidondos vinliins

= & ] a & a = a a S & A
1‘1/16L’JEJ‘LJGU@&Laafﬂ‘Uﬂ‘WiaqLLazLﬂmmm’immaamawwm GZN"\]%LWZJﬂ']i@HElLLﬁ%Lﬂ@LLN@WLU@LB@IU

Uinadinaviufeyaidusesazgnaludy Node-Red Ul Raspberry Pi

4.2. 119 Train Classifier

Wdeyainaaaulszdnsnn lnguwus test size = 0.3 agldtoyadniu lngranmageu

[

ANBINUA

=Dy

4.2.1. Decision Tree

INMsneaaulaenishy Decision Tree Tunisinsulunananelunisdndulawiielm

Ianaansntiuseansnn lnunaanwsilaaea Accuracy @ediAvindu 0.9864



Decision Tree Classifier Confusion Metrix

back 0 0.0056 08

left 4 0.00081 0.011 0.6
T
o
- |
o
[

np 4 0.0013 -04

right 0.0091 0.2

back left o right
Predicted label
—-00

sUAmUTZNoU 30 NAN1TNA@BUVDY Decision Tree

4.2.2. K-Neighbors

MnNsnaaeulaen1sly K-Neighbors Tunisimsulumanvlglunisiangutoya
Usznnvinusuiie lilanaansnduszansnin lnsnadnsilarean Accuracy Fellanyindu

0.9823
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10

KNeighbors Classifier Confusion Metrix

back 0.8

left - 0.6

Tue label

04

right o2

back left np right
Predicted |abel

sUamUTzneU 31 Nan1InAdaUUDY K-Neighbors

4.2.3. Support Vector Machine (SVM)

Pnmsnaaeulaenisld Support Vector Machine (SVM) lunisinsulsiaaiinaely

nsunlgulunisduunuazinszvveyaiielilanadnsniluse@nsnm lnenaansnlane

kY

A1 Accuracy FadlAinAu 0.9632



SVC Confusion Metrix

back

left

Tue label

right

back left np right
Predicted |abel

UAMUTENOU 32 HAN1TNARBUUBY SVM

4.2.4. Random Forest

10

0.8

06

0.4

0.2

-0.0

38

nmanageulaenisly Random Forest Tunsinsuluinaindouiunalsgasiuy

a [

Toyayaiiedny lngudarasivesnsmsuIsdendiuveslayailimilouiu ielnlinadng

NUsEansnn lnenaansnlafAean Accuracy FHAWINAY 0.9936



Random Forest Classifier Confusion Metrix

back 0 0.0014

left | 0.00081
T
o
]
£
mw{ 00013
fght{ 00017
back left p right

Predicted label

sUnmlsznou 33 nan1IadeuUYeY Random Forest

4.2.5. Multi-layer Perceptron (MLP)

038

06

-0.4

0.2

- 0.0

39

nmsnageulaen1sly Multi-layer Perceptron (MLP) Tunisimsuluinadnniuau

24 =

fenududeu dmsldvunsunisdsendoundu nglidediniseuiuineu yilvlanaanwsa

HUszansnw lnanaansnlanea Accuracy FedAnviy 0.9675
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10

MLP Classifier Confusion Metrix

back 08

left 4

Tue label

-04

right 1 02

back left np right
Predicted label

UAWUTENOU 34 NaN1TNAABUTDY MLP

M1579 4 N1slSeuiguAIANgNREsUaItayan1sIkUNTIIMNINIsUa LU

gane3iiy AANYNABY
Decision Tree 0.9864
Random Forest 0.9936
K-Neighbors 0.9823
SVM 0.9632
MLP 0.9675

(%
(Y%

PNATETURaNITWSEUgUNSNAGRUNUIN MIvhueresdane3iumns 5 dane3iuly
nsvdelundell Tdvhmssuidieusanesiuiamun 5 wiin Welildsanesfufiiussansnimuay
AL WNTign 35 Random Forest fiAneugndes Ao 0.9936 38 Decision Tree fiF1A2
9nAed Aa 0.9864 75 K-Neighbors dA1ANQNABY AiB 0.9823 F5 MLP HIA1ANQNARY fiB 0.9675

wazds SVM dlAnmnugnaes Ae 0.9632

FIsNsIRUNNGuNIYsEAnSAmlunsTuninaadmiudeyanisiwunvimienisusuly

wsiagvin Ao 35 Random Forest satiuaugAInMIuienIgidmIunsduunnguvininIsnIsuaunay



41

' '
I =

a1 £ [y o U say v o d' o [
L‘Wi']%llﬂ’]ﬂ'ﬁllgﬂG]’eNE]EﬂUiSﬂUﬁx‘W]ﬂﬂ %Qﬁ']iJ'ﬁﬂU']NaaWﬁVlbLﬂ’ﬂ']ﬂLLUU‘UW@@QLW@I‘ﬁUﬂ’]iWWUWH Wy

U 9

LmeﬂumiaGﬂamamsLﬁmmaﬂmﬁu*‘uaa@ﬂ’;aamamamﬁaaaa

4.3. Node-red Flow

@ connected

suamUszney 35 JUnuEns Node-red Flow

4.4. User Interface

=

nsuansraul Node-red Afiuansiuaziluaniudeyasnidugesiuiuseuou 9a3ey

\Wenraiu Arduino Mega



temp

Sleep posture

Posture No patient

31.9°C 71.8%
o unts 100 o unts 100
FSR SENSOR
0 1 2 3
1 1,000 1,000 800
0.8 800 800 600
0.6 600 600
400
04 400 400
02 200 200 200
0 0 0 0
17:08:00  17:13:00 17:08:00 17:13:00 17:22:00 17:08:00 17:13:00 17:22:00 17:08:00  17:13:00 17:22:00
4 5 6 7
1,000 1,000 1,000 1,000
800 800 800 800
600 600 600 600
400 400 400 400
200 200 200 200
0 0 0 0
17:08:00 17:13:00 17:08:00 17:13:00 17:22:00 17:08:00 17:13:00 17:22:00 17:08:00 17:13:00 17:22:00

ngunmUszneau 38 Tuunusn Yseneulumeveuansingamgilumiisesmieaides
(°0) wazauuduivSnhadulesidud wanmauiinariunsvasnmnay uaznsmuansdoya

INTULDTIALTINATIUTTIVLA 8

U mdsenou 36 gunnueans User Interface U89 Node-red
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Humidity
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4.5. Han1sviueviueuvesHUILAnLRES

Posture No patient

temp 0

—_

20 1,000

1E AT 800 m

sUnmUsEnay 37 suainuansnisyinglelliidiae



a4

Posture Lie on your left side.

temp 0 1

- 20 1,000

sUAMUsENOU 38 JUANLAAINTTYINUNEVITNIIUBURZLASEY
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Posture Lie on your right side.

temp 0 1

- 20 1,000

sUNMNUTENRU 39 SUNMKAAINITYIUIEVINNUBUAL LAY
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Posture Lie on your back.

temp 0 1

sUAmUsEnau 40 sUNMLERINSTIUIeYiTNaueung
4.6. NMILASLADUNIU Line Notify

diainnsnaivresiieiadesnnifuniildnvualudunisfudussesiann

euuAouUNIY Line Notify Tiugguansiu

@ tiansnaviu: Please, Change Posture .

sUAMUsENDU 41 M3uasiau Line Notify
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5.1. @yunan1saiuau

NNTAFIazITRLILiUIBINaudIRs et IneUssyndldmalulagvesassnds vilulassuud
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ansasrwazanlenanisifaunanaiuveUignedagssuvaunsansiaiausinaiuyes
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104
ATy (DHT22) o ingamgiuazautiunigluies way Force Sensing Resistor (FSRA06) il
fnAussnaruusagsuuiAatutuususosueu Tnsazmuaunsineureseugesine 2 6 Fe
Arduino mega avdstayaiindlusunsy node-red Ul raspberry pi lagtayaainisuiwes FSRA06
311U1IATILIINN9NITUBUATY Random forest algorithm ﬁﬁwamiﬁqumdw 90% uazaya

Y
14
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RN INIATIENTLELIAINTUBUADIINNIY TnevNaunTgenIsTazd suvimenisueuUaedy
LAZUARINATRYAT IMUALVEAWANTIULUY real-time H1U node-red dashboard wagdin1sudaiieu

NIUWLONNALATY Line La0eaInansn

nNsHaLIwRusasuauliaunsasruimensueuvesiUleld Jufvyadeyariinienmis

WAUTDIUIY WAz Imann13¥N91UY8 Machine Leaming 1tiVe31852yv1n1an1susu lagnaaes

1 i
a Y

pgdanesiuanuanuiielilanaansusiugyian #9 Decision Tree Algorithm, Random Forest

q

Algorithm, K-Neighbors Algorithm, Multi-layer Perceptron (MLP) Algorithm wag Support Vector
Machine (SVM) Algorithm laga1nnan15maaed Random Forest Algorithm @nunsasey bauaiugl
flan TnsAraugndaseydl 0.9936 nio¥esay 99 uenatniudsannsassyvmanITuauLAY

LAAIKALADENY real-time dnPne5.2. AUTIENE
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WHaNAVUIATY Anwivannisussendlivesgunsalay Internet of Thing (IoT) FuAaWALILHLTE
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o iuled https://www.arduino.cc/en/software Fendl “Windows app Win8.1 or 10”

wagnm Just Download

©.0)

HARDWARE SOFTWARE = DOCUMENTATION + COMMUNITY +» BLOG ABOUT

Downloads

Arduino IDE 1.8.13

The open-source Arduino Software (IDE) makes it easy to write code
and upload it to the board. This software can be used with any
Arduino board.

Refer to the Getting Started page for Installation instructions.

SOURCE CODE

Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

DOWNLOAD OPTIONS

Windows Win 7 and newer
Windows 2z fie

Windows app Wingior10

Linux 32bits
Linux 64bits

Linux ARM 32 bits
Linux ARM 64 bits

Mac OS X 10.10 or newer

Release Notes

Checksums (sha512)

sUAMUsENaU 42 MsAaRdlUsknsy Arduino IDE

HARDWARE SOFTWARE ¥ DOCUMENTATION ¥ COMMUNITY + BLOG ABOUT

Support the Arduino IDE

Since its first release in March 2015, the Arduino IDE has been

downloaded 47,145,645 times — impressive! Help its development

with a donation.

$3 $5 $10 $25 $50

Other

I JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

sUAMUsENOU 43 MsAaRdlUsnsy Arduino IDE

o Aanfilng arduino-1.8.13-windows.exe Liteldalusunsy Arduino IDE

1 & » ThisPC » OS(C) » Users » DELL > Downloads

o Quick access
I Desktop
¥ Downloads
# Documents
& Pictures
< Local Disk (D)
Al
_vision

_PROJECT

[=Today 11

arduino-1.8.13-windows.exe

v B Search Downloads

sUAMUsEnaU 44 MsAaRdlUsknsy Arduino IDE
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® wie1alUsunsy Arduino 3gUsIngTusagy

sketch_nov28a | Arduino 1.8.13 — O X
File Edit Sketch Tools Help

sketch_nov28a

|v-:>icl setup() { ~
// put your setup code here, to run once:

}

void loop() {
// put your main code here, to run repeatedly:

Arduino Una or

sunmUsEnau 45 Tsunsu Arduino IDE

1. NM191K1 Port

o Fuuuasn NodeMCU/ESP8266 wnfupaufinmes antiulufi Device Manager

File Edit Sketch Tools Hel

sketch_novzga
e

~

Apps and Features
Mobility Center
Power Options
Event Viewer koeatedy:
System

Device Manager
Network Connections
Disk Managsment
Computer Management

Windows PowerShell

Windows PowerShell (Admin)

Task Manager

Settings

File Explorer
Search

Run

Shut down or sign out

Desktop G ol I | A W 7 ENG 1.';3,:'.1.3 -

sUAMUTENOU 46 MIAUNT Port

® 1y Device Manager Adn# Ports tiagaunsalitldauiousian Port Ly



& Device Manager —

File Action View Help

& BHE HE B RXE®

v % DESKTOP-CCHKPIO
i} Audio inputs and outputs
3 Batteries
7| Biometric devices
e Bluetooth
@ Cameras
4 Computer
wa Disk drives
[ Display adapters
i Firmware
¥ Human Interface Devices
== Keyboards
@ Mice and other pointing devices
[ Monitors
P Network adapters
@ Ports (COM & LPT)
& Arduino Uno (COM6)
A Print queues
u Processors
B9 Security devices
l* Software components
0 Software devices

<

sUAMUsENOU 47 M1i199 Device Manager
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® Un Arduino IDE wazluiiuy Tools iveddlivesauwazningaunesnnsaiuinutuneud

3.2 F9971nA19g19luNNADNDSH COM6

sketch_nov28a | Arduino 1.8.13 —
File Edit Sketch Tools Help L8
Auto Format Ctrl+T
Archive Sketch

sketch_nov2§ Fix Encoding & Reload

void setup () Manage Libraries... Ctrl+Shift+1
// put you  Serial Monitor Ctrl+Shift+M |
Serial Plotter Ctrl+Shift+L

}

WiFi101 / WiFiNINA Firmware Updater
void loop ()

// put you Board: "Arduino Uno" A o
Port > Serial ports
! Get Board Info COM6 (Arduino Uno)
Programmer: "AVRISP mkll* >

Burn Bootloader

Arduino U

sUAMUsENaU 48 LHen Port
2. [ARNNSYNUUBITLUU

Folud: bedpad.ino

AEnlg : C
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s

A195U1E : 1AANTSYINUTRLHUTDIUaus IRy luduNTa U1 NS TaglAntlagyinau
UU Arduino &9aginaumiudiunisly Pin lneAfisnuavdseneume aaumgivies (DHT22) uag

LSINANU (FSRA06)

#include <DHT.h>;
#define DHTPIN 8
#define DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);
float hum; //Stores humidity value
float temp; //Stores temperature value
int fsrReadingO, fsrReadingl,fsrReading2, fsrReading3, fsrReadingd, fsrReading5,
fsrReading6, fsrReading? ;
void setup(void) {
Serial.begin(9600);
}

void loop(void) {
hum = dht.readHumidity();
temp= dht.readTemperature();
fsrReading0 = analogRead(0);
Serial.print(fsrReading0);
fsrReadingl = analogRead(1);
Serial.print(fsrReading1);
fsrReading2 = analogRead(2);
Serial.print(fsrReading?2);
fsrReading3 = analogRead(3);
Serial.print(fsrReading3);
fsrReadingd = analogRead(4);
Serial.print(fsrReadingd);
fsrReading5 = analogRead(5);
Serial.print(fsrReading5);
fsrReadingé = analogRead(6);

Serial.print(fsrReading6);
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fsrReading7 = analogRead(7);

Serial.print(fsrReading7);

delay(1000);
}

3. JuURBUATAY Library Nlgeu

e Un Arduino IDE T nadl iy Sketch >> Include Library

]

File Edit Sketch Tools Help

Verify/Complle Ctri+R
Upload [

sketel  Upload Using Programmer Ctr+ShiftsU
Export compiled Binary  Ctrl+Alt+S

Show Sketch Folder Ctr+K.
Include Library

Add File...
AU

Updates available for some of your boards ana norares | #

Manage Libraries..  Ctrl+Shift+!
Add ZIP Library...

Arduino libraries

Bridge

Esplora

Ethernet

Firmata

GSM

Keyboard

liquidCrystal

Mouse

Robot Cantrol

Robot IR Remate

Robot Meter

sD

Servo

SpacebrewYun

Stepper v
TFT

Temboo

sunamdsznou 49 n1sas Library

Library Manager

Type |All ~ Topic |All

~| DHT22

DHT sensor library

More info

Select version | Install

by Adafruit Version 1.3.2 INSTALLED
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors

Update

by beegee_tokyo

More info

DHT sensor library for ESPx

Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimized libray to match ESP32 requirements. Last changes: Back to
working version by removing the last commit

DHTNEW
by Rob Tillaart

More info

Arduino library for DHT temperature and humidity sensor, with automatic sensortype recognition. Types supported: DHT11, DHT22,
DHT33, DHT44, AM2301, AM2302, AM2303, autodetect, offset, interrupt, powerDown

SDHT
by Helder Rodrigues

More info

Class for DHT11, DHT12, DHT21 and DHT22 Sensors monitor dht serie sensors

Close

uamUsznau 50 n13ad Library
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npm install -¢ --unsafe-perm node-red
npm install node-red-dashboard
npm install node-red-contrib-machine-learning

npm install node-red-node-serialport

2. 1AANNSYNUTBITLUU

Folwa: flow.json

ALY @ json

A195U18 : 1AANISYINUTRuHUTRIuaud IRz lud U TauAI NGRS TnalAntiazyingu

yulUswnsy Node-red

"id": "95a8000a.2d647",
"type": "tab",

"label": "Flow 1,
"disabled": false,

"infol ™

"id"; "e6f35186.80b061",
"type": "tab’,

"label": "test",
"disabled": false,

“info": ™

"id": "6ae16510.53542c",
"type": "serial-port",
"serialport": "COMT",
"serialbaud": "9600",
"databits": "8",

"parity": "none",
"stopbits": "1",

"waitfor": ",
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"dtr": "none",

" w,on

rts": "none",

" won

cts": "none”,
"dsr": "none”,
"newline": "\\n",

"bin": "false",

" non

out": "char",
"addchar": ",

"responsetimeout”: "10000"

"id": "f3d5939¢.0f9f3",
"type": "ui_group’,
"name": "DHT22",

"tab": "5063a857.9ee388",
"order": 2,

"disp": false,

"width": "6",

"collapse": false

"id": "161b62fa.b04fad",
"type": "ui_group’,
"name": "FSR SENSOR’,
"tab": "5063a857.9ee388",
"order": 3,

"disp": false,

"width": "6",

"collapse": false

"id": "82ead389.cdc9c”,

won

"type": "ui_group’,
"name": "',

"tab" "5063a857.9ee388",
"order": 4,

"disp": false,

"width": "6",

"collapse": false

"id": "3b35b9fd.058a46",

non

"type": "ui_group’,

n,omm

"name": ",
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"tab": "5063a857.9ee388",
"order": 5,

"disp": false,

"width": "6",

"collapse": false

"id": "64785490.fbblac",

non

"type": "ui_group’,
"name": ",

"tab": "5063a857.9ee388",
"order": 6,

"disp": false,

"width": "6",

"collapse": false

"id": "810a6859.6fd698",

non

"type": "ui_group’,
"name": "Sleep posture’,
"tab": "5063a857.9ee388",
"order": 1,

"disp": false,

"width": "30",

"collapse": false

"id": "5063a857.9ee388",
"type": "ui_tab",
"name": "smartbed",
"icon": "dashboard",
"order": 1,

"disabled": false,
"hidden": false

"id": "eebc0812.f32798",
"type": "ui_base",
"theme": {
"name": "theme-light",
"lightTheme": {

"default": "#O094CE",

"baseColor": "H#0094CE"

)
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won

"baseFont": "-apple-system,BlinkMacSystemFont,Segoe Ul,Roboto,Oxygen-Sans,Ubuntu,Cantarell,Helvetica
Neue,sans-serif",
"edited": false
},
"darkTheme": {
"default": "#097479",
"baseColor": "#097479",
"baseFont": "-apple-system,BlinkMacSystemFont,Segoe Ul,Roboto,Oxygen-Sans,Ubuntu,Cantarell,Helvetica
Neue,sans-serif",
"edited": false
2
"customTheme": {
"name": "Untitled Theme 1",
"default": "#4B7930",
"baseColor": "#4B7930",
"basefFont": "-apple-system,BlinkMacSystemFont,Segoe Ul,Roboto,0xygen-Sans,Ubuntu,Cantarell,Helvetica
Neue,sans-serif"
2
"themeState": {
"base-color": {
"default": "#0094CE",
"value": "#0094CE",
"edited": false
2
"page-titlebar-backgroundColor": {
"value": "#0094CE",
"edited": false
2
"page-backgroundColor": {
"value": "#fafafa",

"edited": false

L
"page-sidebar-backgroundColor": {
"value": "#ffffff",
"edited": false
L

"group-textColor": {
"value": "#1bbfff",
"edited": false

2

"group-borderColor": {
"value": "#ffffff",
"edited": false
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"group-backgroundColor": {
"value": "#ffffff",
"edited": false

2

"widget-textColor": {
"value": "#111111",
"edited": false

2

"widget-backgroundColor": {
"value": "#0094ce",
"edited": false

2

"widget-borderColor": {
"value": "#ffffff",
"edited": false

2

"base-font": {

won

"value": "-apple-system,BlinkMacSystemFont,Segoe Ul,Roboto,Oxygen-Sans,Ubuntu,Cantarell,Helvetica

Neue,sans-serif"

}

2

"angularTheme": {
"primary": "indigo",
"accents": "blue",

"warn": "red",

"background": "grey"

2
"site": {
"name": "Node-RED Dashboard",
"hideToolbar": "false",
"allowSwipe": "false",
"lockMenu"; "false”,
"allowTempTheme": "true’,
"dateFormat": "DD/MM/YYYY",
"sizes": {
"sx": 48,
"sy": 48,

"o

gx":

[}

8y

n__n

X

N

i

(o)}

N

(]

cy":

" n

px":

" "

Py

(o)}

o O
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"id": "9e5985d9.4e16d8",
"type": "serial in",
"z". "e6f35186.80061",
"name": ",
"serial": "6ae16510.53542¢",
"X": 190,
" 260,
"wires": [
[
"'ad777096.930c2"

"id": "fc4al1709.c5b428",
"type": "function’,
"7": "e6f35186.80b061",

w,ow

"name": "Temp",
"func": "var newMsg = { payload
"outputs™ 1,

"noerr": 0,

w,omn
C

"initialize

w,on
.

"finalize
"X": 550,
"y": 40,
"wires": [
[
"9693dfe9.6a643",
"ff03e627.4b5748"

"id": "9693dfe9.6a643",
"type”: "debug’,
"Z": "e6f35186.8b061",

w,onn
.

"name
"active": false,
"tosidebar": true,

"console": false,

: msg.payload.temperature }\nreturn newMsg;",




63

"tostatus": false,

"complete": "payload",
"targetType": "msg",
"statusval": ",
"statusType": "auto”,
"X": 990,

"y": 40,

"wires": []

"id": "e648ef19.3bdc7",

"type": "function’,

"z". "e6f35186.80061",

"name": "Humidity",

"func": "var newMsg = { payload
"outputs™: 1,

"noerr": 0,

w,oun

"initialize™ ",
"finalize": ",
"X": 560,
"y": 80,
"wires": [
[
"aeeb52f5.5fc64d",

"3fb8c395.6a624c"

"id": "aee52f5.5fc64d",
"type": "debug",

"Z": "e6f35186.80061",
"name": "',

"active": false,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false’,
"X": 990,

"y": 80,

"wires": []

"id": "ff03e627.4b5748",

: msg.payload.humidity };\nreturn

newMsg;",
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non

"type": "ui_gauge’,

"Z": "e6f35186.80b061",

"name": "Temp",

"group": "f3d5939c.0f9f3",

"order": 2,

"width": 6,

"height": 4,

"stype”: "gage”,

"title": "temp”,

"label": "units",

"format": "{{value}} °C",

"min": 0,

"max": "100",

"colors": [
"#00b500",
"#e6e600",
"#ca3838"

1

"segl" ™,

"seg2" ",

"X": 790,

"y": 40,

"wires": []

"id": "3fb8c395.6a624c",
"type": "ui_gauge’,
"Z": "e6f35186.80061",
"name": "Humidity",
"group": "f3d5939¢.0f9f3",
"order": 4,
"width": 6,
"height": 4,
"stype”: "gage”,
"title": "Humidity",
"label": "units",
"format": "{{value}}%",
"min": 0,
"max": "100",
"colors": [
"#00b500",
"#e6e600",

"#ca3838"
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n,omn

"segl" ",
"seg2" ",
"x": 780,
"y": 80,

"wires": []

"id": "360fd5ee.31f0ca",
"type": "ui_chart",

"Z": "e6f35186.80061",
"name": "',

"group": "161b62fa.b04fad",
"order": 2,

"width": 6,

"height": 4,

"label": "0",
"chartType": "line",
"legend": "false",
"xformat": "HH:mm:ss",
"interpolate": "linear",
"nodata"; ",

"dot": false,

n,on

"ymin": ",

"ymax": "',

"removeOlder": 1,

w,omm
C

"removeOlderPoints
"removeOlderUnit": "3600",
"cutout™ 0,
"useOneColor": false,
"useUTC": false,
"colors": [

"H1f77b4",

"#aec7e8",

"H#ff7f0e",

"#2ca02c",

"#98df8a",

"#d62728",

"#f9896",

"#9467bd",

"#c5b0d5"
1
"outputs™: 1,
"useDifferentColor": false,

"X": 790,
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"y": 120,
"wires": [

0

"id": "31860c71.3197a4",
"type": "ui_chart",

"z" "e6f35186.80061",
"name": ",

"group™: "82ead389.cdcoc”,
"order": 2,

"width": 6,

"height™: 4,

"label": "1",

"chartType": "line",
"legend": "false’,

"xformat": "HH:mm:ss",




