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ABSTRACT

Bedsores also called pressure ulcers is the cause of high mortality as this disease occurs
in people in every age and gender group. Bedsores is an important problem for patients who are
unable to care for themselves. The objective of this study was to develop an information
transmission system to analyze bedsore information based on sleeping postures in patients as
classified by 9 organs: behind head, left shoulder, right shoulder, left elbow, right elbow, left
buttock, right buttock, left heel, and right heel. The Internet of Things (loT) technology was
applied with Message Queuing Telemetry Transport Protocol ( MQTT) to receive and send
information from air bed to the relational database system. Data were analyzed by the decision
tree method, a tool to support decision and analysis. The collapse and inflation of air bed surface
was based on to reduce pressures and this function is similar to car tire inflating with standard
measure, air pressure in pounds per square inch (PSI). The results were shown in graphical

presentation and the message was presented on screen.
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Queuing Telemetry Transport Protocol) tila u-ds TayadnnifigangsruugIudeyaluy Relational
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3. maluladdumafiinluynia Internet of Things (IoT)
Poornrittigul & Tuwanut (2016) @237 Interet of Things (IoT) A waluladdumnesiiniidou
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IBM (2016) ndmd lunsitaunnisdeanstoyassvitgunsailan du duluasdeddlusianesly
nsdearslagianizlunsiamun loT TutligtuiluslnneadilviFunldsiude MQTT Protocol (Message

Queuing Telemetry Transport Protocol) Fan g 2

Publisher Broker Subscriber

public (topic, data) subscribe (topic)

public {topic, data)

2MNA 2 HENNISYINUYS MQTT
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Root node

Leaf node Leaf node

Set of possible values Set of possible values

A 3 dulsidndula (Decision Tree)
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AraAzvestaya (Entropy) WuAuenlaenislddnvaruszdn A Fadmun A Aodnues
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suAnnutaya (Data Gain) ldannsuendeyamednuneUsedn A aglansaunisi 3

Gain(A)=I(p,n)-E(A)
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2. anuuugudoya
szuugrudeyadsduiusiiioldlunisifivdeyadiunieg deszuudnnisgiudeya Mysql

Database #itil 1) doyadUae 2) doyanisnisunnd 3) doyaussduatiniduwesveafioau 4) foyana
YINMTUATIEA AINNT 5
) patient v

id_card INT
> address VARCHAR(255)

2 sub_district V ARCHAR( 150)
> district VARCHAR( 150)

|
o U5 | et o .
—— = =< & patient_card INT
20-fote il N d > r_name VARCHAR{150)
= o > re INT
-
7 date_time DATETIME

»

Tlorocess 7
n v

> date_time DATETIME
»

a il 5 lassasensdmfiudoya

id_card address  sub_district  district province  zZip_code
1430300086134 758  wumaam Namu uATWUN 48120

t:l U 1 ¥ Y
A 6 fMedsynveyaveasUlg

date_tme
S A, 20150307 02:07:12
20180307 02:07:12
20180307 02:07:12
20180307 02:07:12
20150307 02:07:12

AR 7 FogeYntoyanInIsuNng

U - , — .
sensor_jd  sensor_name  pressure  date_time

1 NEATHE 2 2013-03-0701:10:25
2 ‘Inadha 3 2018-03-07 01:15:25
3 dadante 5 2018-03-07 01:25:25
& futhe 5 2013-03-07 01:40:25
5 ndan 1 2018-03-07 01:30:25
6 HWaAanyIl 1 2018-03-07 01:20:25
7 Aunn 1 2018-03-07 01:50:25
8 duniian 4 2018-03-07 01:58:25
9 Auviiun 3 2018-03-07 01:45:25
HULL | HULL

Ml 8 fegyadeyaiduiges

| MESUILGFIO | BH  U® P Rows: | CON: |G| ERs ESR | CXpOry

process_id  patient_id medical_id  sensor_id  date_time

1 1480300086134 2 2 2018-03-07 02:07:21
2 1480300086134 3 3 2018-03-07 02:07:21
3 1480300085134 3 4 2018-03-07 02:07:21
£ 1480300086134 2 8 2018-03-07 02:07:21
HULL

AN 9 Fegeynteyalszuiana

3. Ainserideyaifsay
31ndaya Data Set dnszuiunsvinunaiumilesdaya (Data mining) ludnwaznisdndula
wuulassadredulyd @9 wuadu 9 du Ao dsdswe lvadne nawn, terandrs damanadn AUy Auwn

AUNNDNY ATAUNIVIN AN 10 — 14
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M157197 1 Yadeyadiegaieimunniudeauly

Body Parts @1uw948381 Pressure Release the wind Udoy Wind pressure
$3INATIU Al AUAUAY
back of the head : wiaiAsyz 2 false 30
Shoulder Left : luadne 5 true 20
elbow Left : Tofont1e 5 true 20
buttocks Left : Auge 5 true 20
heel Left : duLvinge 3 true 25
shoulder right : a1 1 false 30
elbow right: TafanI 1 false 30
buttocks right: AL 1 false 30
heel right: &Ly 4 true 20

MNewe : 43aNA 0 - 50 = 1 (@wsenaviuiu) 51 - 100 = 2 (Husanaiiv), 101 - 150 = 3 (Husanaviuneauais) 151 - 200 =

4 (Hussnaniunin) 201 - 255 = 5 (Husanaviuntinuin)

back of the head

T:V False

=3 =3

And 10 Tassas1esulddnduls vaefswee

a

SNTUTIFUANITUVRATYE UnFazagi 30 Uaun / m3ella ondlusene ussiiudzanasmiuiouly

Mvun uazdufindoyanudnsvesn1snaviu

A 11 assas1eduldsndula luadne Tvaun

[ [

gnsusaiuau tvadne - ¥31 Unfivgeg 30 Uaus / 9151987 dnillsenn Lsanuazanainiy

Rouluimvun uasdufinteyanudnsivesnisnaviu
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lﬂ. ¥ ¥ Yo a ¥ £ 1%
i 12 lassassauldandula derendne daanuan

(Y [ ¥ £

NIUTIRUAN TaABNg Y — 1 UnAazag?l 30 Usus / 151987 1fls9Na LIIRUazanasny

Y

Rouluimvun uasdufinteyanudnsivesnisnavi

AN 13 lassaseduldsndula Augne A

gnTuseiuan fudhe - ¥31 Unfazegi 30 Uaus / m31ella andlusang ussiudzanasmiulouly

nmiue wazduiintoyan1uensnvesn1snaviu

d‘ v v Y a v v v v v
AN 14 1assaseduldsnaula duwingne duwinen

LY @ ¥ 2%

9NTTIAUAY duindre — 991 Un@agegi 30 Youn / n1519E3 010WSINA LIIRUILANAINIY

Rowluivun wazdufinteyanudnsivesnisnaviu
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M19197 2 fegeyntayaiinTizviaiuna

Body Parts @u838387 Pressure WSInAYIU Hour 31w Result HadNS
back of the head : wiaiAsyz <2 15 No
Shoulder Left : luadne >4 20 Yes
elbow Left : Tofonte >4 18 Yes
buttocks Left : Auge >4 20 Yes
heel Left : duLvinge 3 24 Yes
shoulder right : a1 <2 24 No
elbow right : TafonNv <2 20 No
buttocks right : A1 <2 15 No
heel right : &uyn21 >4 12 Yes

lnednanalunisinsgviasuna fvuald 2 A1 Aa Yes, No dsithaniiansande wsainaviv, 43l
faseazenselull
WSINAYTU LUgeandu 3 AN Ae LSINATUWINAY YSoR8NIN 2, WSINAVIUNAY 3, WSINATIU

WINAU Yi98UINNI1 4 A9RNS19N 3

A15197 3 asunanIsnATiuwavdIue ey

Pressure Sum Yes No
<2 4 0 4
3 1 1 0
>4 4 4 0

9ana37u (Algorithm)
n

p+

n

p p .
(p, ) = -~ logy (5 - log ()

p+n

Mndayaasunanisnavivisazaieiedy

flomaiinuuanaviu 56 Wasidud

4. Wmurszuuyssananadayalieay

sruvieneidoyalissauimuifien1un Java with spring mve web application tilel4lu
nsUszananayntaya LLﬁm%@uﬂﬁﬁU‘iguﬁaNaLﬁ%‘-ﬂugﬂl,LUU‘Ua\iL%ULLEJWW?L?]%’U (Web Application) Aen
i 15
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Lw:‘-'..\—n::mn U
ﬁ‘ _ Publjsh:
A 15 szuuUssinanaynieya
yadoyantiu1Uszulanane wienaniu Junal Yeyanianisunvg uazteyaiineites lnesu

Poyar14 luguuuy JSON (Java Script Object Notation) Format SUAY89USINATIUAILA 0 — 255 1131
Uszananan udouly wazdsudusyezuaIn1snaviusaws 1 — 5 lngszesd 1 ThsInaruil — 5 Jusane

Wunidnunnan wavduiinasgiudeua fanmi 16

awil 16 yatayaluguiuy JSON (Java Script Object Notation)

dlewaeuussnesiu Wussezvesnisnaiu uaziyndeyafmegameaeuiinszidayanisadfne

TUsunsu SPSS (Statistical Package for the Social Science for Windows) Kan1snaaeu Fanwdi 17 - 25

hackOfTheHead
Curulative
Freguenc: Percent | Walid Percent Percent

Walid 1.00 1 6.7 6.7 6.7

2.00 8 633 633 60.0

3.00 1 6.7 6.7 BB.7

4.00 4 26.7 26.7 933

A.00 1 6.7 6.7 1000

Taotal 156 100.0 100.0

AN 17 @DRLSINANUNSIATYY

ShoulderLeft
ShoulderRight
Cumulative N
Freguency | Percent | “alid Percent Percent ) Curnulative
valid — 1.00 1 6.7 67 57 Freguency | Percent [ “alid Percent Farcant
2.00 2 133 133 200 valid  1.00 2 13.3 13.3 13.3
100 7 4T 45T 667 2.00 5 333 333 46.7
400 q 67 67 733 3.00 3 200 200 66.7
500 4 7T 267 — 5.00 5 33.3 33.3 100.0
Tatal 15 100.0 1000 Total 15 100.0 100.0
=] aa o vL 5% ] aa Y vL ]
AMNN 18 ADRALLITINANU LAY AMN 19 ADALLIINANU LKAV
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Elhowl eft FlhowRight
i Cumulative
Freguency | Percent | Walid Percent Clé'rgr%lglgltve ' Frequency | Percent | Valid Percent Fercent
Vaid 100 3 200 200 200 Vaid ;gg ; 12; 12; zg;
2.00 1 6.7 6.7 26.7 . :
200 4 87 87 467
3.00 4 26.7 267 933 400 i 400 400 467
400 7 467 467 100.0 a0 5 133 133 1000
Total 15 100.0 100.0 Total 15 100.0 100.0
‘:I aa U v v lﬂl aa U v
AN 20 AQFLLIINANUVDADNYY AN 21 AQFLLIINANUVDADNVIN
ButtocksLeft ButtocksRight
: Curnulative CGurnulative
Frequency | Percent | Valid Percent Parcent Freguenc Fercent | Walid Percent Fercent
Valid 1.00 2 13.3 13.3 13.3 Walid 1.00 1 6.7 6.7 6.7
200 1 267 26.7 40.0 200 2 13.3 133 200
3.00 2 133 13.3 53.3 200 [ 40.0 400 0.0
400 5 333 333 867 4.00 2 13.3 133 733
500 2 133 133 100.0 500 4 287 27 oo
Total 15 | 1000 100.0 Total 151 1000 1000
‘:I aa U ¥ v l:l aa U 2
AN 22 AQELLIINANUNULIEY AN 23 ADALIINANUNUVIN
HeelLeft HeelRight
Cumulative Cumulative
Frequency Percent [ Valid Percent Percent Freguency | Percent | “alid Percent Percent
Valid 1.00 2 13.3 13.3 13.3 Yalid  1.00 1 6.7 6.7 6.7
200 4 267 267 400 2.00 4 26.7 5.7 33.3
2.00 2 13.3 13.3 53.3 3.00 3 200 200 533
400 2 13.3 13.3 BE.7 4.00 3 200 200 733
5.00 5 333 333 1000 5.00 4 28.7 267 100.0
Tatal 15 Jo00 Jo00 Total 15 100.0 100.0
a aa v Yy v v a aa v vy
AN 24 ADRLLIINANUIUNIYEY AN 25 AQFILIINANUAULNIYIN
NAN132Y

Han1539enuin Wulumudnguszasdlaessuuaunsafiudoyaussiuanainifiesauunieszi
ANYUENITUOUVIFUIUAAINAL TP UANINLAE UM UGN BN TUB YRR UIBTBUNTINUYIIAT

ANNUR

aAUT8Ha

nsmuAuwuUd MU IEiteyaiesan a1unsasu-delayalusuwuy JSON (Java Script
Object Notation) Format futleyavasusanasiu Wasuduszeznsnasiu Tuiinasgiuteya Uszuiana
ToyamgTsns msdndulanuulassasieiulsd (Decision Tree) lnganduinalulad loT (nternet of Things)
$u'u MQTT Protocol uag Web Application uansxagenniamtiiaeluzuuuuvens i dennuiiou s1e
s agUnasetu Tasenddedldiamssuy mssu-ds deya nneienunasemaluladfiiuads
wntu Tnedredaannnanyideves Yousefi, Ostadabbas, Faezipour, Nourani, Ng, Tamil (2011) sfsniw
i 26 - 29
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INTELLIGENT AIRBED s

REALTIME

) ™
N \«/vw)«

/ / e A
@ e ‘tlwﬂvwi u’vrw\/ M/M/ \\MMW

Verson: 10

REALTIME

Sumenainiu

4G 9:48PM

# LINE Notify

e
e 8 PM

sudpiaudinio:
diduais 75 wodidu

sruufsgansaeis:
dmluuds 2 92 Tue
wsneARTuIm

wile 75 wadidud
vinailnden 80
wadiiud ngoname
d@aunTy

AN 29 WNDFIBENUDAIULALADUNIU Line notify
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