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Abstract 

The objective of this study is to developing a system to control the movements of a hospital bed 

position and notification alarm when the patient gets out of bed through the mobile telephone application 

to serve the needs of medical staffs by reducing the dependence of the patients on their assistants. This 

equipment will help the caretakers to be able to carry out their routine work and look after the patient 

at the same time with peace of mind as well as improving the mental health of the patient. The three 

important elements involved in developing a system to control the movements of a hospital bed position 

and notification alarm when the patient gets out of bed through the mobile telephone application are 

as follows: 1) Developing the system for controlling movements of the hospital bed, 2) Developing the 

application for controlling the movements of the hospital bed position, and 3) the notification alarm 

system through the LINE application when the patient gets out of bed. The testing of the 3 elements 

mentioned above demonstrated that the system for controlling the hospital bed could handle a patient 

that weighs up to 110 kilograms and the developed application is able to lift the patient up to a 90-degree 

angle on either side. The testing of the notification alarm system when the patient gets out of bed has 

been tested in VIP room 5 in Ananda Mahidol Hospitals, Lop Buri, Thailand and was able to verify that 

the sensor is able to detect the presence of the patient at a distance up to 75 centimeters and the usage 

of this system has exceeded the expectation of the users. 
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\l 1 flb &i CJ\I 

mD611[9J1~~w,.im~~u'U\9l~1\l61€l'U~1bbV1ti..:i~tJ€l'Wb~€l , '\J 

1~u~ vl1'W€l'W'\ll\11CJ~1'U vl1'W€l'W\9l~UA\1~1'W~1CJ vl1'W€l'W 

\9l~ bb A ..:i ~1'W'1J11 vi1 ii..:i um&iCJ ..:i 1\91CJ1'11b'll'Ub'lrnfa~1\loJ'U 

bb1\l~'U~fl\9if;l\l'\J'Wb&iCJ\1'1J€J\l~lJ1CJ "11'W1'W 12 \l\91 b~el~\I 'U , 

G1ruru 1ru fl11\9l 11 \loJ'\J'1J ei ..:i b'll'Wb'llei {vi'1~fotl1V1t1n\l1 n e'.JtJ1 CJ 
v v " 

fl\91Vl'\J1~~ Bustamante bbf;l~Aru::; [8] 1~~n~1~~~m~:w 

msu €l'W'1J €l..:i~lJ1CJ zj\l €l 8'U'W b&im ~1CJvl1'V11\I ~ n~ru~~1..:i oi 
" v I 

'Vl\9ibnCJ{'1J€l\l:!Jm\9l€l{ b~ €l 1Vf~lJ1CJ'W€J'U'U'Wb&iCJ..:i1ii{~n~..:im~ 
'\J '\J 

bl"! ~€l'W 1 m b&i m~..:i n6'111mm1 n'\.J~m::; ~'\Jb&imb ~e:i 1 Vl'lJ1 ~ 

1'1i..:i1'W 1~€181..:i b '\ll:!..11~61:!J fl1~~..:i 1 'lJ~ bbf1'J:!J?f 1:!..11~ C1rl1'\ll'U\91 

1::; CJ::; nm 1 Vi b&im bA~ eu 1Vl11~\9l1:wvi'lii'ei..:i m1 (i]1CJV169' nm1 

~..:i n6'111\l~v1'11VlA'W1'V b°LJ~CJ'W\l\91 n\91 Vl'\J 611m~DU€l\l nmbi;,ir;i , 

di ~ CV I cl Q..I ~.:::lJ" 
'W€lfl\l1fl'W?l'1J.fl1~i;,J1'\ll'U\1611'U'VlDflfl\9i'Vl'Ufl\91'1J'W 

, '\J 

1'1i'CJ [7] 1(i]~w,.imb&iCJ..:i~bf"1~?11V1~'U-d1CJ~~n\9lnbA..:i~1 

e'.rtl1CJ~ri e:i'Ubb1..:i 11i1CJ 1'1i:1Jm\9l€l{'1J'Uli1~bf"1~A€lV1:wt!'1i1 ~1CJ m~ '\J , 

:iJ€l611m~ciCJn61..:i~ 10 V1'1€l 20 €l..Jf"11 ~'Ul1 ~lJ1CJvft'1ib&1CJ..:i 'U 'U 

:iJ~'1Jm~~(9\~~~'U b~~1~ hJl'1€l..:i'W€l'Wvi1b~m b U'Ub 1mm'W '1 

A€l b&1CJ..:i~thCJ bbll\lbb~m€l..:ib&imblli..!61€l..:i~1'U\9l1:wm11\91CJ 
'\J 

" " bb~f;1~~1'U~\91~\l:W€Jb\9l€l{A1'\JA:W~1'U~1\I :iJbbi;,J\ID\l~'U~\91~\1€l8 
, '\J 

.V1..:ib&iCJ..:i b~ei~..:inm1'Llm~~~n~1~lJ1CJ\9l1m1m~n1V1'U\91 
" 

bb~m€l..:i(i]1'!.JV1~..:i\l::;CJn61..:i~'U 30 ei..:if"11 bb(;1::;~1..:iH\9l1m1r;i1~ 
" 0 I Q..I id ~ I .c:,j LI ~ 

fl1'\ll'U\9ifl e:J'W 'l~ \91'!.JG'l\l ua ::;b:w e:i ci..:i nm bbi;,imei..:i ei n'1J 1..:i n\l~CJ n 
?t\l~'W?t~un'W1°Ll b&iCJ..:im1 2 b:w\9l1 ~€l..:ifotl1V1i.1n1(i]?t..:i61\91 
'U " , 

70 nfan~:w ~1V1foe'.JlJ1CJvf11'lJn611m1ci1'1ib&iCJ..:ill~iiiJ 
" 

'LJruV11 ~..:im1:1Jdfo..:iH61..:i61\91 30 €l..:if"11 1'W1V1J.J\9i~'lJfo~1CJ v 'U , 

~\9ib&1 m hJ bn\91.fl 11::; u 'Vl1 n'lJ'ei'U ~ \9ibbm'.i't'J1CJl'i'€l..:iv1'1m~~ ~ n~1 
"" " 

e'.JtJ1 CJ1 Vlb U'W 1 'lJmm::;'\Ju ?11511ru ?!'IJ ~..:i Jm&iCJ..:i e'.rth CJ 
'\J , '\J 

~faJ.J €l°LJ mrub ilu ~..:i ~'1i1 CJuei..:i nt!~ll1 CJ ~\91 b&iCJ..:i b n\9111A , '\J 

u 'Vl ~ n'll €l'U 1(i] 

61'V1H\9lu bbf;l~A ru~ [6] Mv1'1m~~w.Jmb&1m~thCJ 1 Vi , " 
mm~ci~~m&1CJ..:i~'t'J1CJ11ii''Vln 2 ~11m :iJV1~nm~v1'1..:i1'W 

'\J , 

bn\9im1::; bb'Vl1 n'll ei'U\l1 nrrrsu ei'U~\91 b&iCJ..:i \)::;b llmbi;,ir;i n\91VJ'\J 

b~€l\1'11n'We:i'We:i~1m1hb~:!J'l bU'Wb1Gll'W1'W l\91CJ~f"1dJ'CJ bbG'l::;Aru::; 

[S] 1~~'\Jl1 e'.J61..J€l1CJ'W€l'W~\91 b&im cJ\1'1J1\9ifl11\9ibbG'lv( b'\ll:!J1::;61:!J 
'U'U , 'U 

b ~€}\I \l1 fl~\91 bbf;1'1J1 \911°111:!J far;i::;Y( fl~~ ~\I i;,ir;iv1'11Vl~61\1€J1 CJ 
'U 'lJ 'U 'U'-1 , 

61'1Jm1~~61..:imCJ 1'VlCJ [3] ~'\Jl1 ~61..:imCJ~€lCJf;l~ 2 €lCJb'U61.rrn~ 
'I 'U'U , 'U'U , 'U 

"~\9ib&im1" A€l €lCJb'U61m~~m1bJ611m1ci-d1CJ~1b€l..J1~ bbr;i~ 
'\J 

~€)CJr;i::; 19 "~\9iu1'U" A€l il'LJ'lJV11m1bA~€l'U1V11hJmm1ci 

e:iei n\l 1nu1'U 1Mli1CJ61::;mn bb(;l::;'OJ1 n.U €l:!Jf;1'1J €}\I 11111rubbf;l~ 
'\J 

CJf"1 [4J n6'11111 ~'t'J1CJ~\9iu1'U-~1i1b&iCJ..:i1'U'lJ1::;b'Vlf"11'VlCJ ~'\J11 
'\J 

tJ 2560 1'VlCJiJ~'t'J1CJ~\9iu1'U 235,301 11CJ ~'t'J1CJ~\9ib&iCJ..:i 
" '\J 

136,677 11CJ bbG'l::;A1\9im1ru111'utJ 2s10 ~ll1CJ~\9iu1'U 
'\J 

\l~b~mu'W 357,391 ~1CJ ~u1CJ~\9ib&imbll'U 209,277 ~1CJ 
'\J 

1'Lltl 2s80 ~ll1CJ~\9iu1'U\l~b~mll'U 526,228 ~1CJ ~ll1CJ 
'\J '\J 

~\9ib&1CJ..:iblli..! 311,256 ~1CJ bbr;i~1i..!tl 2590 ~'t'J1CJ~\9iu1'U 
'\J 

\l~b~:!Jbll'U 121,103 ~1CJ ~ll1CJ~\9ib&imbll'U 434,694 11CJ 
" 

\l 1 n.U €l:!J r;i~..:i n6'111\l~b~'U1~11~61..:i€l1 CJ~ b ll'W~ 't'J1 CJ 
'U 'U'U , 'U 

~\9iu1'U ~\9ib&imilbbm 1 i!:1Jvi'61..:i~'U uruV11~\9l1J.JmA€l~'t'J1CJJ1n 
'\J v '\J 

mwLJ'1~G1\IA:!J~\llCJ1::;~'\J~\91CJ€J\91 (Super-Aged Society) 

61€l \91 A~ €l\l n'UoLJ' €l:!Jf;l'1J €l\l ?11i.1 nnu n €l\l 'Vl'W61i.1'U61'W'Ufl1161 ~1\1 '\J , , 

b61~:!J61'1J m~ [2] ~1'W61 m'Wm1ru~61\llCJ1'Ll'lJ1 ~b 'Vlf"11 'V1CJ 
, '\J\J 

il~61..:ii'CJbll'U5'U~'\J 2 1'Ll€l1b~CJ'U bbf;l~\l1nn11?1111\l 
'\J'\J 

(Aged Society) bb~l b~€l\l\11niJ'11m'W'lJ1::;'1J1m€l1~ 60 

tl~'W1'lJ ~\9ibU'W~€lCJ(;l~ 11.1 bbf;l~b.V11n~m1bll'WG1'..:iAJ.161..:ii'CJ 
'\J 

e:i81\161:!J\j1DJ (Completely Aged Society) 1'Wll 2564 

bbr;i::;1'W€in 20 tJ.LJ1..:iV1i!1 A11i111'lJ1~b'Vlf"11'VlCJ\J::;iJG1'1i161,1'W'1Je:i..:i 

e'.r61..:i€l1CJ'lJ1~mru 1 1'W 3 '1J€l..:i'lJ1~'1J1m~..:i'lJ1~b'Vlf"1 ii'WAe:i 
'\J'\J , 

~\9ibU'W~e:iCJG1~ 9.9 ~€l11cJ'..:ihJbb\9l~b61''Wn11bll'W "61..:iAJ.J 

61\1€11 CJ" uae b~€l~\l11f.1.l1°LJ1::;b 'Vlf"11'VlCJ1rti'boLJ1~~\IA:!J~61\llCJ 
'U , 'U 'U'U 

1. 'U'Vltl1 

1'WU\l\1D'W 1'1 nih.J1::;'1J1 mth ein ru 7 ,550 ~1'WA'W [ 1] , 
bU'WA'Wvi'ihrn.J 60 tHf'WhJ 'i\'1m'W 926 i.91'!.JA'W ~~1bU'W~e:ir.m::; , 
12.7 ~e:i11 fa nm.tl'Wbnru'Vl nG1'11Am U'W~\IA:!Jrhrn1CJ hJb1,~1 

'\J '\J , 

~l'W 1 w1i'JmA e:i1 b~CJ'Wi'.lth::;'1J1m~..:iV1:!J\91 'lJ1::;mru 64 7 
'\J 

~1'WA'W b U'W°LJ1::;'1J1m~:iJmCJ 60 tl~'W1'lJ '11m'W 63. 9 ~1'WA'W , 
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2.1 fl1':ioW<i!J'U1~\J bb'\J'\Jfl1':i'W~rn~t.J..:Ji11~tJ'HJ 

2. 161~ ei<tJmrubb61~1~m':i1~t.J \l1flm1~fl~1 lm\lG'l~1\1'1Jei\l b&lCJ\l~u1E.1~~1vitl1 CJ1 'W 
' ' '\J 

fl 1'l ~1b'Llt1..:i1'U 1~ ffd~1~ CJ 1\9ll '1i u m ~MVlrR flfl1'l ti11'U D"il"ilD'U'W '\Jll ilri11:wG'l 1m 'l ri'll1m::; \il'UVlrR\IVl~ ei~1 b&l CJ\I '\J , 

" m1~1b'Llm1'U1"5'CJ \il..:iu 

1::;'U'Ufl11ATUAm&lCJ\l~U1CJ bbfi::; 3) 1::;'U'Ufl1'lbb~\lb&lei'U 
, '\J 

~lJ1CJf!fl8€lfl"il1m&lm~1m~'U'U bbeJU'W~ bAoLJ'W 1m1 mjj.ff 'W\91€l'W '\J , 

b&i e:J'U~ tJ1CJflfleieifl"il1 fl btJi CJ\I ~1 'U u ei'll'W foA oU'W'\J'U 1 vi 'l l"i''W 'Vi' '\J , 

ilei~ei il?i1'W'll'l::;flei'\Jvi61fl 3 ?i1t! f1ei 1) m1~~t11'l'llbb'\J'\J 
'\J 

'11lJ11flrf1Vl'U MVJ \I noLJ'W f11lvl1 \11'W\911jj1°11 l:l.Jb Vll.Jl~ ;;'ljj bM CJ 

bu'W1::;ei tl1\I ~..:i1'W~1'WdUbb 'U'Ufl11 A1'lJAjjl?l€J\IA\lb61''WA\111 
'\J , 

f1111-ti..:Jl'W bVliJ€l'W'll€l'i'J~bb1 {~ffi oli..:i1'Wfi''WbACJ~11'll 
'\J , 

l 1'11ml:W'll€l 'i'J~bbl{ 1·:J';:J'J~l (9lf111~ ~'W1'll€l'i'J~ bbl{ (Software 
" " Development Life Cycle; SDLC) [11) 6oLJ'W\91€l'W191\1\11) f111 

11\lbbe.J'W (Planning) 2) f11'llbA'J1::;~ri11:wrXei\lf11'l (Defining 

Requirements) 3) f1118€lf1bb'U'U (Designing) 4) f111e.J~\91 

(Building) 5) f111V1MG'l€l'U (Testing) bb61::; 6) m1?i\l:W€l'U\11'W 

(Deployment) bMCJ~\16 .ff'W\91€l'W 0"5'CJn'U0m1t11~CJ 1ti1~1:wn'W 

~1 b'Ll'Wm'J\911:w bb(9]61::;,ff 'U\9lei'Wm~~t11\11'W1~ CJei ~1\1 b llt1'J::;'lJ'lJ 

flrl11fl€l .ffti\91€l'W~ 1 fl1111\lbbe.J'W ~l~CJ 1~~1l.Jd1\I bbe.J'W~1:Wfl'U 
'\J 

" ' 
'Wt.J1'\J1f1l'1J1~'W oLJ'W\9leJ'W'i/l 2 fl1'Jl bA'J1::;~m1:W~€l\lfl1'J m"5'CJ 

'\J 

1~~1:W rl1Vl'WMA11:WrX8\I f1111 Vf iMb"il'WboLJ11"iJ\911\I tl'W .ff 'W\9181.J 

~ 3 f1118€lf1bb'U'U ~l~CJ1~8€lf1bb'lJ'U'J::;'lJ'lJl'i'1b'll'Wb'll€l{ .ff'U\91€l'W 
'\J 

.::d I I.I 

V1 4 fl11e.J~\91 ~1"5'CJvl1fl11'1~1\lbA~€l\ll?l''Wbb'U'U oLJ'W\9181.J 
'\J 

~ 5 fl11V1MG'l€l'U ~l"5'CJ1~~1:Wfl'U'WCJ1'U161l'1J1~'WV1MG'l€l'U 
'\J 

l~'U'U bb61::;.ff ti\91€l'W~ 6 f111?i..:J:W€l'U\11'W ~1"5'CJ 1~vl1fl11 ?i..:i 
'\J 

:weim::;'U'lJ 1 Vin'UrJl-ti..:i1'U 11:w~..:i~1"5'CJ 1~-livi~~{]'l.lei..:i 51ei 

bbl.J'WbMfl (Theo Mandel) [12) bll'Ubb'W1V11\I f1118€l f1bb'U'U 

?i1'U(']ei'l.)1::;G'l1'Wm1~fl0'1l\11'U (Graphic User Interface; 

GUI) flrl11A€l e..i1'1i..:i1'UG'l::;M1fl 1'1J..:i1'W~1CJ bJoB''Usii'eiti hirXei..:i 
'\J 

~1'l'llbb uurru i\l..:i1'W \il\lift!~l~CJ~..:i 1~ Vim-ti'll'l::; ltJ'1Ji.1iJ 
'\J '\J '\J 

?i1'W~1:w 1 urrn eiei mb'U'UVlLJ1bb eiu'W ~ bAi'W ~JJ..:i b u'U 1 vrm-li..:i1'W 
, '\J 

\918 '\JG'l'W 8\11°111:W rX 8\1f11'J'1J8\1 ~M ua ~lJ1 CJ fl Mf\1'J::; b 'W f11'J 
'\J '\J '\J 

'1i1m vi~ei~tJ1CJ vf 11VfG'l1m1ri\?l 1 b 'Llt1~l\9lm1vf1\11tim'\J~ 
'\J '\J 

1'lln'Uf111Mbb61~tl1CJ 1~eitl1\lb ll'W'llfl~G'l'l.I 61Mf111~:we1?11::;vi-J1\I 
'\J '\J , 

~u1CJn'U~M bb61~u1CJ 1ViueiCJ61\1 b lltim1uei..:i ntim1brn ~b~ei 
'U 'U'U 'U 

1J1G'lbAlM - 19 Vl~e:J l'Jri'J::;'\J1M~'U 1\9llm::;~'\JVl~\1~1CJ 

uuu m1'W~ m&lCJ\1'1J€l\l ~tJ1CJ bbfl~'l~'\J'\J m'J bb~\lb&iei'Wb~ei ~ 
'\J '\J 

tJ1CJ 61 fleJeJ fl"il1 m&lCJ\I ~1'Wbb ei'll'W fori i'Ll 1m1 b ~ei 1 Vi~tJ1CJiJ , '\J 

G'l'l.lfl1'Wf11CJ G'l'l.lfl1'W~\9l~~~'W \911:w15m1Mbb61~tJ1CJ [10] uae , , \J 'U 

A1'\JA:W f111'W~ m&lCJ\I ~lJ1CJ ~1mrn'll'W foriiti bb61~ m1 bb~\I 
, '\J 

b&ieiti~tl1CJ61 fl8€l fl"il1 m&lCJ..:i ~1'Wbb€lU'W~bAi'W 1m.J~'W fa CJ '\J , 

iJ1\9lflUI ~G'l\l fl b ~ei~~'W 11~'\J'\J f111A1'\J rim&lCJ\l~tJ1CJ I'll 
, , 'U 'U 

111 bG'l'Ll ei..:i 1'W1"5'CJ~1'W m1 ~ ~'W1 b&l CJ\1'1J eJ\l~tJ1 CJei ei m ll'WG'lei -:i 
'\J 

iR'mKU~ fl€) 1) f111~~'W11Ubb'\J'\J'1JeJ\lf111'W~flv{'Wb&lm i1 
'\J 

ri11:w'11m1ri~1'Wm1'W~m&lCJ\I M'1\1'1M 30 ei\11'11 fotl1wufl 
'\J , 

~D1CJ1~G'l\lG'lM 70 fifafl-r:W [6) bb61~ 2) fl11A1'\JA:Wf111 \J \J , , 

bA ~€l'W 1Vl1'1.18\1 b&lCJ\I 1-ti:Weib\918'fi'!'J.Y:h1 'W f111 oLJ'\J bA ~€l'W f111 

'W~m&lCJ\I vf11VibnMb~CJ\11'\Jm'W(']ei~lJ1CJ [7J ?i1m1'W1"5'CJ~ 
'\J 

111 bG'l'Wei ~1'W m11-liei'llmrub'll'Wb''lrn{ [8J, [9J 1'W m1\9111\l"5''\J , 
tl1vi1! fl'1J€l\l ~ll1 CJ~ei ~'Um&l CJ\l 1\9ll-Uei 'llmru6'1 b ~"il1'llm 

'U 'U , \J 

'l11~CJfl\9lb'1i ?i..:i~.m1 Viilrfi''Wvi'W~G'l\11 'Wm1~~m1~'\J'\J , , '\J 

" ~\IU'W~1"5'CJ~\lb~'W11\11'W1~CJ [6J, [7l cJ'\lil-UmhnM~1'W 
'\J 

" ei..:i1'11'1Jei..:i f111'W~m&lmi m1fo111vi1.Tfl'l.l€l\l b&lm bb61~..:i1t11"5'CJ 

[8], [9J i1.UmhnM~1tib'll'Wb'llei{ ~1"5'CJ~..:i1~~~m1~'\J'\J 
'\J 

e..iri m'l'lh::; bi'lt1'lh::; ~vi 5fl 1'W'1l€l\l'l ::;'\J'\JG'l 1m'l rim1"il"5''U 

\911bbVlU\l~'Ll€l'Ll'\J'U~tiV1'1Jei\lb&lm 3flrl:W1tii'bbri ('mmrn tii'1t1sii1CJ 
'\J , 

bb61~~1'U'1J11 ilri11:Wflflrfl€l\1~8CJ61~ 94.12 zj\lG'l1llllfl111hl 
'\J 

1·1i\.b~CJfl~ m1\9111 "il"5''\J m161fleiei fl"il1 fl b&lCJ\1'1Jei\l ~ll1CJ M , , '\J 

111m 'll'll1rn1vr~:;'iJeJmnti'1vn:;uf1 'lb VIU'il, 2564 
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b~tJ-:i~tJ1tJ1i1t1bb uu 'Vl(9)6'1eJ-:i'Vl1m'i9l1~m~ml911t1'1i1m llt1~1t1 
" 

~ 2 '1JeJ-:Jb~m L{9)mbnt1faifo{&Jmo/lel{?11m'Jriti~'1JtJ1tJ bb6'1~ 

6'1~bbnti'1Jei..:i&Jm\91elnfK b~eim'J-w~m~ tJ-:1tJn;ff u bb6'1~6'1 ~'i~lii'u 

bMtJ-:16'1-:i 1'Wbbm'i~'W1u1191o/11&Jli1ei..:i m'i 

mn?l~~-:i 90 el-:JY'l1 lii'wt.J~ 1 bb6'1~m'Jl°l1mrum'J'iei..:ifo 
, \J 

J1vi1.ln'1Jel-:ifo'lfo{&Jm\91ei{ lii'-:i'itJ~ 2 
\J 

<.nmtJ~ 1 'itJ ( n) uuu Ll°l'i-:J?l~1-:ib~tJ-:i~tJ1tJ ('1J) bb?l~-:i 
'IJ \J \J 

'J~vi11-:i 1 Vlm1lJ'1i1mvi~ei~tJ1tJ bb61~li1ei-:i m'J 1 VllJ'1J'W1{9)o/J1JJ 
\J 

lJ1o/l'J'51'Wl°l11JJ?l-:!'1J €)-:! b~tJ,:j l'J-:1911 t.11'\J161 'J1JJ~,:j 1 t1l911t1 fll'J 
"' \J 

elel nuuu 1 Vl'Jel-:J fotl1vi1.lne'.JtJ1tJ Melt.l1-:i u ~-:i u 'i-:J ue n<.J 1 nd \J 

e'.Ji~tJ 1191$\ ~~-:i fo ifo 1JJ el bo/lei1bb61~&1~~-:i b.V1 nu~mMtJ-:11 u 
\J 

' . 
~1t1V1 2 bb61~~1t1V1 3 ~1'W61~ 3 \i\'1bb'Vl1.l-:i f1ei fK1t1'\J'W l911t1~1-:i 

bb61~bbf1'Wf1611-:!'1Jel-:ibMCN~-:1.LJwif1mb61~oV1-:!'1J11 'V\'1viiJ1~bllt1 

'.l~VlJJ'U1Vlb~tJ-:J1t!~1t!~ 2 bb61~~1'W~ 3 ?l1&Jl'j[ltJf1~'W1191 , , 

~ 1 bb61~~1t1~ 4 bllt1~1t1~1~mm'Jml°l~eit11vi11rK ~1~tJ 
\J 

1~eiei nuuu Hb ~ei~1vi-rmm fo'1J1 bb61~bb'1J'W'1Jei-:i e'.JtJ1tJ~~t1 
\J 

eiei nm b~eiiJ fll'J'W ~nr.11e'.JtJ1tJ ~-:ie-i611 Vf e'.JtJ1 tJlJ~t1~1t1m'J 
\J \J 

t!elt1vi1-w ~ f1o/l~bbl°l-:I tJ61el ~fl tJ&Jl n~ ti lJ el-:! flt! fll'j b n~'l:J 'l)Vl 1 

e'.JtJ1tJo/lm~tJ-:11m~vi11-:im<J-w~m~m ~1'Wf11'Jb~&Jm1JJi.'l-:i 
'IJ \J 

'1JeJ-:JbMtJ-:JblJ'W 70 b'll'W&ib1Jm tfti b~el1Vfe'.J~m1~tJ1tJlJl°l11JJ 
\J \J 'IJ 

?\~ ~1n1 ti f11'Hl°l ~elt! cJ 1tJ \911 ~ LJ1tJl~tJ1~ li1ei-:i t.Jei (1)161-:J 1 tJ 
\J 

~1t1V1 4 lJ'1J'W1{9) 33 x 190 b'll'W~b&Jo/l'J (n11-:i x t.111) uae 
b~JJl°l11JJ?l-:1'1Jei-:1'1J1bMtJ-:11Vf?1-:i 70 b'llt1&ib&J(il'j 1~mbuubMtJ-:i 

\J 'IJ 

-w~n\911e'.JtJ1tJ<.J~bbD-:J~'W~b~tJ-:ibllt1 4 ~1t1 fo-Wm~1t1~ 2 
\J 

bb61~~1t1~ 3 ~mJo/l'J-:J nm-:1?11m'Jml°l~eit11vi1 tJn~t.161-:11191 
\J 

bvi1tft1e'.J1~tJ1rKeiei nuuu Hb~ei~1vifo-w~nr.11~tJ1tJ 1t1~1t1 
\J 'IJ 

.. 

V
1·. 

' 

·I 

~1'W~ 1 lJ'1J'W1{9) 33 x 190 b'll'W~b&Jo/l'J (n11-:i x t.111) 

~1'UV1 2 lJ'1Jtl1~ 41.5 x 190 b'll'U~b&J(il'j (f1l1-:I x tJ11) 

~l'W~ 3 lJ'1J'W1{9) 41.5 x 190 b'll'W&ib&Jo/l'J (n11-:i x tJ11) 

'1J11 '1J 1 ua eu '1J'W'1JeJ-:I ~tJ1 tJ'.l~b61tJ eJ eJ f1'.l 1 f1'1JeJ'\J b MCN 
'IJ 

2) m<Jei ei nuuu b~tJ-:19l1~n\911~tJ1tJ famb 1.i-:i~'W~'\J'W 
\J 

b~tJ-:JbthJ 4 ~1'W bb61~b~JJ\0111lJi.'l-:1'1JeJ-:1'1J1b~t.M \i1-:id 'IJ 

bb'W1~{9)'1Jei-:1-:i1t1i~t.1 [7J m61{9).Uei"il1n{9) ~1~111&Jm\91ei1 

m'Vl (91bfltJ1bllt1li1t1n1~-:i1 'W f11'j 'W~ f1b~tJ,:j 'V\'11 Vlbfl{9) b~tJ,:j "1-:i 

?1~1-:im1JJ~1mrunue'.JtJ1t.1 -:i1tii~tJd~-:iM1.l1~bifo1&Jm(9lei1 v \J 

in 1 oif bllt1li1t1n1~-:i1t1 m'J911 ~m~ tJ-:i bb 'Vl'W 1(9)tJ~ btfo1&Jm(9lei1d 

bllt1eitJmrurin eiei n uuusn ~1vifom<J 1 oif-:i1t1'Vl1-:i rnsu 911'Vl c1 
, \J 

L(9)tJ('l'J-:J zj-:iiJ~mm<J'Vl1-:i1t1~b~tJ'\J bb61~lJl°l11lJl°l-:J~ (Smooth) 

1 u m'J'Vl1-:i1t1 'Jl&J ~-:i~1~tJ 1vi'loif u m ~ (91 m~u1t1m'Jl°l1mru 
'IJ 

fll'J'JeJ-:J fotl1viLlnl911tJVl ~ nm'Jo/l~LnruiJ&ib~ei-:i m'J bbo/l n bb'J-:J 

1tim'J&i~~-:i~bifo1&Jm\91ei{ tii'-:i'JLJ~ 2 L~tJlJ'J1tJ61~b~tJ~ tii'-:id 
\J 

1) -:i1tii~tJd~l'lJ'W1bMCNm<.J1mMtJ-:i 5 911\91 b ~ei-:i <.J1n , 
bMtJ-:1h-:1-wtJ1u1mlt1iJ'1Jm~ 3 911\91 iJ~ti~1~bV1tJ-:i-wei~eim'J , 

l'1J1~'W ~l~t.1~-:i 1~t'i1.LJ eJJJ61~119l'm~l'lJ'W1bMCN e'.JtJ1t.1~1JJ nu 
'IJ \J \J 

-:i1t11~t.1'1Jei-:i [6J ~1191'Vhm'J u 1.i-:i ~1t1'1Jei-:i~t1bMt.1-:i eiei m tlt1 

2 ~1t1 1mt1m'J-w~nl'11~tJ1t.1 zj,:i~-:ie-i611 Vlblit1.Uei"il1n{9)1t1 
\J 

f11'j'W~f1b~tJ-:i~?l1&Jl'J[l'V\'11fKi.'l-:Ji.'l(9) 30 eJ-:11211 -:11'Wl~t.Jd 
\J , 

~-:i1191'V11m'Jeieimb'\J'\J~'Wb~tJ-:ieieimllt14 ~1t1 L{9)tJ1Vi~'Wb~tJ-:i 

2 ~1t1 l911t1t1einhJmm'Jml°l~eit11vi11191 eieimbuuH~1vifu 

lJei-:int1e'.itJ1t.1(9lmMm bb61~~tifK1t11t1'1JeJ-:ibMCN 2 ~l'W 611m'Jri 
\J 

-w~mMt.1-:11~i.'l-:i?l{9) 90 ei-:1Y'l1 ~-:i'JLJ~ 1 ~1t1m'Jeieimbuu 
\J , \J 

1~ 0-80 eN\"11 LJ-rrn~~rnJmmvh1tivi1-:ieioX1b~11~ 0-40 

ei-:11211 (911lJm.J1'J~t1Tu tJ-rm~\ilui.'!-:i'1Jei-:ib~tJ-:i 11916'!-:ii.'!{9) 38-80 \J \J , 

b'll'W~blJ('l'J ?\~{9)1f11'Wfl1'J~'W6N'1JeJ-:J ~LJltJ bb61~ fl1'Jbfl'\JoLJeJlJ61 
'IJ \J 

'.J1f19/W1'\J161l'1J1~9111vi1 VloLJ eJlJ611 'Wl911'W'1J'W1(9)'1JeJ-:J b~ tJ-'.J~LJltJ 
'IJ 'IJ 

&](91 b~ tJ-:J li1ei-:i iJm1JJ nl' 1-:i 1°111 JJ?l-:J m'1 b~tJ-:i e'.JtJ1tJtJ n&i b ~eiiJ 
'IJ 'IJ 

~ti~1ti fll'J'W ~nr.11e'.JtJ1tJ 'J1JJ~-:Jl°l11JJ ?1-:ili1ei-:i b'Vlm~?l&J b~ei 
\J 'IJ 

e'.J{9)bb61~u1m:i~ 1vi'l'1ibb'J-:J 1~m n?l°1vifom'J b tJ~ tJ'W~~ t.11uri'1Jei-:i 
'IJ\J \J 

e'.JtJ1t.1 b ~ei 1 VI bMt.1-:i ~tJ1m llti 1 LJ\911JJoLJ'eiJJ61~1~<.J1n-wmu161 \J \J \J 
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" "il?lb'Uel{~~1t.1mmel1~~(?)'1Jel'l'Uel{~ HAT-'1Jel'ld.JeJb(?)elfv(-:i 

"illm'i.J~ 3 bb61~-:i1::;'\J'\Jf11"iA1'UAm~t.1-:ie'.i'L'J1t.1~1u 
'lJ ' " 

bbel'i.J~foA'1J'U b~t.J:iJ~'U(?)el'Uf11"i'Vf1'l1'U'1Jel-:J"i::;'\J'\Jr;)-:id 1) ~~~'l 

eJ'i.Jmrub~muelue'.i'lht.1~1t.1:um(?)el12 <ii11~t.1~~~-:ilfael-:i~1u , " 

b 1.Jf11"i ~~'Ul"i ~'U'U f11"i Ad'Ufld.Jb~t.1-:ie'.i'L'J1 t.J e'.i1~t.J 1~ , " " 
?in~115rn1~bb6'1e'.i'L'J1t.1 [10] lii'eJ-:i~~nl'l1e'.i'L'J1m1n., 2 i11m 

'V 'V 'V , I 

b~eJiJel-:i n'Llbb~-rnn~v1'U r;1-:iiiue'.11~t.1~-:ielel mb'Um::;'U'U rn1 
'lJ 

Al'Ufld.Jb~t.1-:Je'.i'L'J1t.1~l'Ubbel'i.J~foA'1J'U r;)'l"i'i.J~ 3 bb6'1::;f11"i 
, " 'lJ 

d ( <f ( ((~ Q..I .::::. .:::j t: ( 

b'llel:U "i~'U'U m "i ~ bn "i'Uel"i ~"il?l b 'U el "i"i~1 t.1 nua b 'Llt.l"i:Uel b(?) el "i 

fi-:i1LJ~ 4 
" 

r:===:;::::;::::;::;;:;::;:;::==========:i inear Motor 12V 500mm 

I - 

.. I Clone p,,ect 

·:·:.:::::~-ii- ... -: ... -+-,,--·~···;~ 
n'l>ru• IP .. spberry .. 'P""''>' P1 Pytt>on ~ 

V\J AppUatlon ~-----~ 

' ' " 
"illn?1:urn1-vl (5) bb6'1~61:urn1-vl (8) ~'Ull bb1-:ifotl1vi'l!n 

~ ~ b'lfo{:um(?\ eJ 1~ eJoLJ 1-:i"il~?11m1meJ-:ifo1~m n?l ~LJ1::;mru , 
530.33 'Ll1<ilu b~eJtl1r11m1:u d-:ib ~eJ-:i "iJ1mb1-:i 1 ii:u~1-:i'1JeJ'l 

fami~~ 9.811'i.Jvi11"il~1(9)f11tl1viun~~biJt.11:um(?)eJ{~wih-:i 
" 

611d.Jl"it:l"ieJ-:Jfotl1vi'l!n1(9\mn?lvi 54.06 nfan~:U~eJoLJl'l , 
r;i'-:iJ'U i11e'.i'L'J1 t.J'LleJ'LleJ ~"i::;vi11-:i ~-:i mrn b~t.1-:i vh 1 ~J1vi'l!n 

\J \J 

'1JeJ-:ie'.i'L'J1 t.1 "i]::; m::; "illt.J 1LJ~-:i61 eJ'l ~'1.if 1t.1-'1J11'1JeJ'lb~t.1-:i ~'1 
" 

'Vf 11~b~t.1-:i611 in "i meJ-:i ~'U J1vii!n1~ m1 :U'1J eJ'l e'.i L'J1t.11(9) 
'lJ 

unu x Flx = Fxcosii (3) 
Flx = 750·cos45° (4) 

Fix= 530.33 N (5) 
unu y Fly= Fysinil (6) 

Fly= 750·sin45° (7) 
Fly= 530.33 N (8) 

Aru~n~ru~'1JeJ'lfout.11:um(?)eJ1) rn1'Vl1:u:u 45 c ?11m1t:i , , 
1°11mru(?)1:U?1m\~r;i''1?1:urn1~ (3)-(8) 

" 

n 1 "i eJ eJ n u 'U 'U 1 A "i '161 ~ 1 '1 '1J eJ '1 b ~ t.J '1 <ii 1 e'.i lJ 1 t.11 ~.if 
\J 

" ' 
fot'.Jt.11:um(?)eJ1"ieJ'l~'Utl1vi'l!nm nMrn~'Vl 7 50 'Ll1<ilu ((?11:!.J , " 

61:Uf11"i\911:U~b'U1bbffW x Flx = Fxcosil (1) 

61:Uf11"i(?)1d.Jbb'U1bbntJ y Fly= Fysinil (2) 

"iJ1rwtJ~ 2 rn11°11mrurn1·HMfotl1vii!n'1JeJ'l~but.11 
\J 

' d :UeJb(?)eJ"i bbf1::;?1:unwv1 (1), (2) 
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!.I d .<:;). t::::I ll ll Q.I .:d d 
'1l1t.J61\l b'Wel'W61rnl'lt.1\lli1l'U'1l1t.1n61'U61\llll'Vlllll o e:i.:i\"11 3) b61el'U , 
-:;Jelt.Jbb'W1i11?1'1t1'1J11~t1 b~el'W~m~m~1'U'1J11~t11tJ'V11\lbbn'Unm.:i 

-:;it11Ji'llll~<Xel\lnl'i bb61~ 4) b~el'U-:;Jelt.Jbb'W1i1Jl1u'1J1161\l b~el , 
«::.. .c:ir v v .:;:,1' 

'W61nbl'lt.l\l"11'U'1J11f1f\U61\llll'Vlllll 0 el\l\"11 , 
nl'ifl1Uflllnl'i'W~m~me'.JlJ1t.11"1mrntJ'W~bl"loiT'U ~i~t.1 

' \I \I 

11?1~1bi'.J'Um'al'l1ll.ff'U\>le:i'U15 ~-:id 

.ff 'Ul'I elt1~ 1 Mli11°i1b61'1J 1e:ir;'1J e:i.:iuel 11i1'l1m uo 11'1"11 t.1 

b~e:iiJ11tJ~-:ifi1 API 

.ff ul'lel'U~ 2 m.1J.:i1'Ui--1fl1'U flll~l'UbbeltJ'W~bfloiT'Um'a \I , 

d ~!.I 

b61 el'U-:;) elt.J u 'Wli1fl1'UfllllleJ bl'leld'1l1 t.Jbb61~'1J11 , 
.ff ul'lel'U~ 3 bbelD'W ~ bfl'1l''U~\lfl1'1Jel (Request) rf Ti-.1 

\ll'U l"ld'Uflll 1 tl tl\l bl"\~ eJ\l bbiJoU 1 t.J 
' 

.ff ul'lel'U~ 4 bfl~el\lbbiJ.U1t.11'1'a1:U6'!el'Ufl1i.:ib tJur11i-.1b~ll 

<Xu 1'VliJ'V!~el 1/J 

.ff ul'lel'U~ 4.1 ~1blJ'Urhi.:ib~llUel1"1'l1mue:i11mt.1 ~\l 

rhi.:i1tJt!-:iue:i1"1 Hat-MddlO b'V!iJeJ'Ub~ll 

.ff 'Ul'leJ'U~ 4 .2 ~lb lJ'Urhi-:i 1'VliJue:i1m1 mu el11'W1t.1 

~.:irf 1i'11tJtJ'l'Uel11i1 Hat-Mdd 10 1~?l~'U.ff1llelbl'lel 1 
.ff 'Ul'leJ'U~ s bfl~eJ'lbbiJ.U1t.1:u~'V!t.1"1llml'le:in~erl'l 1'Ll:W&i , 

·.r:fd·. 

bbUU'lJ€l\l51€l bb:!.J'Ub(i)fl [12) ~\l~tJ~ 6 

-:;i1mtJ~ 6 iJV1-:in-U''Um'l1'1l'.:i1'Ubbe:itJ'W~bl"lil'U ~-:id 
\I 

d Vt.I~ ,d Qt::::IVV~ 

1) b 61el'U-:;) euu 'W (9)(9) 1'U'1l1 t.1'1J'U b 'Wel 'W 61 nbl'lt.J\l li11'U'1l1 t.1'1J'U 

1tJ'V11-.:i bbnunm.:i-:;i'U11?1'llll~<Xmm'a 2) b~el'U:UeJmb 'W"1i?1'1t1 , 

~\ilJ'Ul u eltJ'W ~ bfloiT'U 611V1fo'a su 'U m'a m'U fill m'a'W ~ rn~ m , 
e'.JlJ1t.1 ~1u m'ael el nuuu u '\A/611'1'\'J el1llb ~ el~1'UM"11'i eln'Um.1J.:i1u 
\I \I 

(UI) 1?1'1m'Vlflfo161~'1Jel\l Flutter ~\l'atJ~ 5 
\I 

nl'ael el nu 'U'U ~1'Ul'ieltJ'a~6'!1'U ndl ~nm .U-.:i1'U blilt.J 
'\J 

d~ 'U'U !:Jl 1 (i1 bbdfo el11i1'a16'! bu eJ 11'\A/1t.Jb6111 nu fo ifo1lle:i bl'leJ 1 
'\A/fall Mlil~\l-:i~'U'Ub 6111 n'Ub~m e'.JtJ1mb~1 e'.Ji·;Jt.J 1Jl~1b uum-:i 

'\J \I 

PWMl input (GPI012) DIRl input (GPI026) bb61~ PWM2 

input (GPI013) DIR2 input (GPI024) b"1t.1iJ 2 'IAJel{l'I~ 

611~~b'Unl'aoLJ'Ubfl~el'Unl'a'\AJ~rn~t.1\lAel 1) '1J1-del\l Terminal 

M 1A-M 1 B '1Jel\l'Uel11i1'1lli1oLJ'Ullml'lel11'im6111nufa'lfo1llml'lel1 
' 

i?1'1'U'1J11 uae 2) '1J1'1Jel\l Terminal M2A-M2B '1Jel\lUel1"1 

llelbl'lel{ HAT-MDDlO ~1'U1\l-:;J'JoLJ'UlleJbl'lel{ HAT-MDDlO 

A53 bli1t.1iJbbn'UtJ'i~mfl~ff'i11m'U 4 unu (Quad-Core) 

1.4 nn~b~'awll l'imbn'U 1?1'1m~uutJ5U&im'a Raspbian 611V1fu 

m'a b ~ t.1'U1 tJ 'a u mll 1.Um'jj11 'W'Vl el 'U fl 1'Ufill'Uel1 li1'1l liloLJ'U , , 

2 \il13) bzj·enJl'iel'Uel{m1m'Uel1~vrn.J~1lln'Ub1'YJ bb61~~-.:iri1 

bbel'lJ'Wfafl'1JuJl1t.11 'IAivrnu 4) ~111u1 'V!61 li1 bbeltJ'\AJfaf1'1Ju~1V1f 'U 

bbel'U"1'Hlt.l~ (Android) 5) "111'Ub'V!fl"1nl'l~U (GitHub) &i"1 

~-.:iri1 Daemon-service b ~el b 'V!btJ'abbndllb~ll9!11-.:i1'U'Vlnflf-.:i , 
~'a~'Uu1i111tlV1~mlJ1i1bl"l~e:i-.:i bbfl~ 6) m'i~-:iri1bw1J1e:ir;'1Je:i-:i 

ua 1li1'a16'!b'Uel1~'\AJlt.J'U uu el tJ'\AJ ~ bfloiT'U 

-:;i1mtJ~ 4 bb6'!1i1\lnl'abzjellll'iel'Uel11i1'l16'!b'Uel1~'\AJ1m6111 
\I 

n'U-:;JellJelfal'lel1 A~'Uel11i1 bm~ bb61~bb'V!~-.:i~1t.11'1'hi1'1Ju11i1 

5VDC ~1'Ubb'V!r;i-.:i~1t.11'YJ~1'1J'U11i1 l2VDC SA blJ'Ubb'V!r;i.:i~1t.1 

'W~\l\l1'U'V!~n'1Jel\l'1lli1oU'UlleJbl'lel{ HAT-MDDlO tl'U~btfo{ , 
llelbl'lel1 vt-.:i 2 \il1 ~l'Unl'itJ'i~ln61~611?1'1t.1'UeJ1"1'l16'!bUel11 

'\AJ1t.16'!1llD'W~6'! 1.1J61Jy;t.1 BCM2837BO iJflel{ ARM Cortex- ,, 

7 11'l6'!1 'll'tn m 'l'W 'l:;'ileil.l bf1~1'W'l:;uri 'lb V1tJ'il, 2564 
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~1b'IJ'Ub'lle:J1 ~\l"itl~ 8 (fl) 
'U 

"iJ1mLJv1 8 (fl) ~1b'll'Ub'lle:i1m"im1"il~'Ub\9lt.1~1'Uv1 
'U 

Vl e:i-:i bb\91\1 1 'WD"il"il lT'W ~-:iDt.1ll '111 e:i~ ;;ifa 'i1t.1llm9ii'1 b llti~1tl1 
, 'U 

rneual ~YJ1 b'li'Ub~t.11 ntJVle:i-:i bb\?l\l ~1~t.1~-:itl1e:i~;;ifa 'i1t.1ll 
'U " 

m?1~1-:iV1u1~ller?1'1Je:i\lb'cM'llei4 1Wv11V1u1~bllti?11(;l-ii(;l11'J~'lJ 

~1m 'lit! n'U ~1'UQ'U1'U'1Jel\l b'IJ'Ub'llel {9il1m'J1fl 1ii~1t.J 1iiil 

?!m~lii'1'U9/11'U1~YJ1 bvlltl'lJ lx 103104 be:J~lJllJ(;l"i [15] ~\I 

b'Vlm~ n'Um1'111m9ii'1umti~1'U 1 ~YJ1 er1~t.1 bb&i~et n1V1ti\91 
'U 'U 

el'U~'lJ b~bbrl b~'U 9/le}\lbb\?\\19/le)\I bb&i~e:i~&i:iJbtJt.JlJ zj\leJ~G=i:iJbtJt.JlJ 
" " 

iltl1wufl 1 lw 3 '1Je:J\1Vle:J\lbbl91\lb'Utl~m(;l"i~bvi1n'U b\?lt.1ilri1 

?lm~~l'UV11'U 1 'V1YJ1v1t.1e:illfo1~ bb&i~111"11 e:i~;;ifaiJt.1ll"il~ti nn11 
" 'U 

~1 p V1u1t.11191 be:i~llbll(;l"i Wm) (;l1llm(;l1~1'Uli1(;lv1Dt.1ll .. ' 
tl1mbll'U~1tl11~YJ1 [14] tT'U ilri1?1m'V1lii'1'UVll'U1~YJ1 ~-:id 

1) b~'U bvlltl'lJ 1.59x10-8 beJ~:J..lb:J..l(;l"i 2) Vlel\lbb\?l\l bvl1tl'lJ 

1.68x 10-81m~llllJ(;l"i 3) Vlml°11 bvl1n'lJ 2.44x 10-8 beJ~:J..lllJ(;l"i 

bbG=i~ 4) ei~G=iiJbut.1lJ bvi1n'lJ 2.s2 x10-81ei~llb:J..l(;l';j (9)\ltTti 
'U 

1&1V1~~'111m~ bb?11~-W11~~~?!\?lb~t.1\16'f 1{9)tJ"illflm fl 1t!-Ueit.1 4 , 

rl1'Vl'U\?lb~ 

R ~ei 1"111lll'i'1'UV11'UV11\11~YJ1 

p f\ei ?1m~1'11ti9/11'U 1 ~YJ1 

l f\e:i 1"111llt.J11~1'1111~YJ1 

A flei ~tiv1ww1~\?\'1Je:i-:i~1'1111~-W1 

ri1?1 m'V1 lii'1'U9/l l'U 1 ~YJ1 ua 191\1 b mtl u tJ'U er f11'!"i n~ n 
'U 

(9) R =pl/A 

'llfl9/1~1'!~ri1?1m~l'i'1ti9/11'U 1 ~m (Electrical Resistivity) 

[13J blltiri166?1\?l-:i~mertintJri1fl11ll'l111~YJ1 fl&i'11f\ei l11ri1 

?1m'V1l'i'1'UV11ti 1~-W1~1nbb?l\?l\ll1ri1'111m~bb?11 ~YJ11~~ (;llll 

?!(;l"il°11mru?1m'V1fl11lllii'1ti9/11'U1~-W1v1e:iru.n:D 20 e:i-:if'l1 
'U ' 'U 

b'IJG1661Jt.J?l (0() {9)\l?lllfl1"iv1 (9) 

h\l~ e un G=i ei 1 iltiVl :J..J ~ \?\ a 'l ~ M'f u ~~ ~ 1 ru bM eim ~ ei 

1~~ti1tJ1;;i1~ b.V1m1"il?leJ'lJ?lm'U~er-u1ti1~911tiV1 91i'til'ie:i 
" 

b'Vl\91fl1"irul'iei1tJ , 

n;;i'e:i-:im'Uflm~'U'U bb~-:i?1m'U~fl1m-:i"il1 (1\l"il-alJ191) n~e:i-:i , 
fl1tJflm~tJtJzj-:i 1~91f 1m"i bzje:illl'ie:i ntJbfl~e:i-d1t.1 StibVl ei{b tl(;l 

' 
"il ~ ~-:i ~ruru1 ru bM nu ~u1 t.1&i fl e:i e:i fl"il 1 rn&i t.1-:i er lJ1t.11ti8\1 v v 'U , 'U 

b-U1Sti~(;lfl~ei\lmtJflm~'UtJiJ?1mti~t! fl~ (1-:i'l"ib u\?l) 1 ti , ' 
m \Inti .V 1ll li' 1~u1t.1ilfl1"i m~ 9il11\?l 'l ~9lf 11~b'IJm•1rn4 

'V!G=i\?l ei ei fl'l1 fl'1J\?l ~u1 t.1 ~1 b'll'Ub'l1B1'l ~~-:i ~ruru1ru1ti8-:i , , 'U v v 

e:i 8tJ'Ub&i t.1\leru1t.1 "i~'U'U'J ~&iflll ll'Vlm till eru1m18tJ'Ub&i t.J\I 
'U \J 'U 'U 

~1t.1t!G=i1t.1 ~ fl~1'U'V e:i \I ~1b'll'Ub'llei4 tirnzj Bll 191e:i~ruru1 ru 
" v v 

9lf 11 ~~lJ1t.1ilflllll~~flrl'Ubflt.J ntJeit! mru~b~bflt.J~ller?l bflt.J 
'U 'U 'I 'I 

1.U\11titl"i~'11u1ti ITT~m.11 hVltlm?1~1\11~tJtJm"i9il1\11ti~\I 
" 

1m-:i?1~1\lbb?1\?l\lb\?le:i~bbmllfl1"ibzjeille:it!mru (9)-:i1t!~ 7 , " 
'l1mt!~ 7 bb?1\?l\lfl1"i9il1\11m~tJtJ m"ibb~\lbMe:iti~u1t.1 

" " 
&iflelel fl'J1flb(1)t.J\1~1t!1~'U'Ubbe:itl~fofli'U 1m1 (9)-:id eru1t.1~\?l , " 
b'lltib'cm4 'VltJtJtJ~ b1ru~1'U b\?\~1tiV1~-:i'lJe:i-:i'1J\?l~u1t.1'1Jru~~'Ue:i'U 

' " 

~1~t.1~-:i1~~fl1'!1\11'Ul~t.1v1b~t.11.Ue:i-:i [8], [9] zj-:iiJm~lJ1'Uf1 . -: 

.ff ti(;le:J'U~\?l~\l~~'UoS'e:J'U bbG=i~iJlii''UVl'Uv1?1-:i ~l~t.J~\11~111 b?l'Ue:J 
' 'U " ' ,, 

~ I I .:::., d ~ .:::., V 

"i~'U'U b'll'Ub'lle:i "i (;le:Jfl&ill~t.11tJ1m'1J1'1J'V1Vl?11m"iti(;l\?l(;l\l"i~'U'lJ 
' 

1~~1t.1~1t.1\91tibei\l bbG=i~"i1f11bV1m~?1ll ~~eill~\lblltimJmru~ , 

V1ei~u1t.1~bf'l1'1 VIP 5 h\l~t.11'\J1G=iB1U'WVlll~\?\G=i ~\l'Vll\?\G=i~'lJ~ 'U , 

~ IJl ei \I fl1"i"i~tJ'\J fl1"i bM eitiet u1t.1G=ifleieifl'l1 m(1) t.1\1 fa t.1il 
u ' 

b1eiti 1'vfle:i l'i'ei\l bllm~tJ'U~?nm"iti1.U\11ti~1t.11-ii'l'i'tiVl'UeJ~1\I 
' 

2.3 -a~utmTrn~.:ib&ieJ'Weru'H.rnmrnmnm&it.J.:i~1m~uu 
'U • 

brntl-w~brii'W 1611.1 
"i~U'U bM eJ'U~th t.J'd\~'f '\J hl'Vl tl 'l 1 fl fl~lM1'U'\l'W1'lJ1 G=i " , 

Arduino 
~Lin. 

LINE Notify 

( 
)))~ 

Status /Sensor 

+ • 
11~6'11'~1'1!1 rm'l"I ~~'ilmJ Lnii'1'l"l~~uri ~L VIUB, 2564 
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b~CJ\l ~-:i e.Jf11 ~~'U'U8\l b~CJ\l ~1'Uil1'U 1 'Lla~'U8\l bbvif1:::il1'Ll'U 8\l 
' 

b~mnnCJnoTI'Ua-:ia~blJ'Llbbm~-:i 90 el\ll"11 n'Ubbm1:::m'U zj-:i 
-u 'u ' 

b lJ'U 1 tJ\91111ri1111 rJl el\l m1'U el\l m1'l"I ~n~lJ1tJ~'Uel'U'U'Ub~ m -u 

OJ 1 n\91111-:i~ 1 b lJ'Llf111 btl'UoUelllf1f111'Vl ~f1el\l m1 fo 
" 

J1mln'Uel\l b~ CJ\l ~'l'J1m lJ'U 1tJ\91111~rf1mru 1il a1m1 fl 
" 

1el-:ifotl1V1un1il 110 fi1f1nf11 zj-:i~1fo'LJCJ{11m\9lel{mm1fl 

v\'1m1CJ ntl1V1un 1ilvr-:iil1'U'U11 bbf1:::il1t!'51CJ'U el\l b~me'.i'lJ1CJ -u 

(9) 111 ~1171'\J 1~ CJ~ b tJ CJ{llel b\91 el {'Uel \l \l1 'Ul~ CJ.ffiilvf 1 f111 ~ ~~\l 

11'U~b1ru 1~ri1-:ia~1-:i'U el\l b~CJ-:i b~8bb'U'Ubbf1'U~ b'LJCJ{118 b\918{ 

~~bb'U'Ubbn'Ua~ (Stroke) v\'11111 45 8\ll"11 nm~~'U8~\J1'U 
.. .. .. d.JI 

il<Jb\ll<J{ l1'11~1'1fi~A11Jf),iJ'Wg\ n l1'11~1'1fi~A11Jf),il'1\ll 

"LJ11 t&i!N~'U (1'U1Vi) l~!N<l~ (1'U1Vi) 

u1vrun 
Tl T2 T3 T4 TS Tl T2 T3 T4 TS 

Kg 
110 s s s s s 2 2 2 2 2 

89 s s s s s 2 2 2 2 2 

6S 4 4 4 4 4 3 3 3 3 3 

S8 4 4 4 4 4 3 3 3 3 3 

47 4 4 4 4 4 3 3 3 3 3 

il<Jl\ll<J{ l1 '11~boifi~A11Jf),il'Wg\ n l1'11~boifi~A11Jf),il'1\ll 
,, 

l~!N~'U (1'U1Vi) t&ifJ~<l~ (1'U1-Yi) '!l1fJ 

u1vrun 
Tl T2 T3 T4 TS Tl T2 T3 T4 TS 

Kg 

110 s s s s s 2 2 2 2 2 

89 s s s s s 2 2 2 2 2 

6S 4 4 4 4 4 3 3 3 3 3 

S8 4 4 4 4 4 3 3 3 3 3 

47 4 4 4 4 4 3 3 3 3 3 

\911'.i1 'I~ 1 f111'Vl ~f18\l1:::'U'Uf11'U Allf111'1"1 ~m~CJ\l~LJ1CJ'Uel\l 
' " c::.. .:::::1 ({ ({2.1 <:;S t) iJ ~ 

f1 b 'Ut.Jdll el b\91ell~1'U'U11ll elbbf1::: ~1'U'll1 CJ lJ el 

' ' 
l71-:im11-:iV11 bbf1:::e.Jf1f111'Vl~!;18\ll71-:i1tJV1 9 

'u 

~1'UbbeltJ'l"I~ bri-a''U ~1~mvu-:i m1'Vl~f1el\l m11el-:i fotl1mrn 
" 

blJ'U 2 1:::'\J'U ~el 

1:::'\J'U~ 1 '\1]~!;18\l m1 fotl1V1um~CJ-:i N''l'J1CJ ~111 n'U 
" 

n 11 vl1 \l1'Ubb8 il 'I"/~ bA '1J''Uf11'Ul"lllb~CJ\lii1'U 'Ul 1bbf1:::ii1'U '51CJ 
' 

,, 
0 Q..J 0 Q..I Cl. .::::I ({ ({ 

OJ 1nn11ri1'U1 ru m11 el\l TU'U 1'\ll'U fl'Uel -:i f1 b 'Ut.Jdllel b\91el1 

a11 m1~ (1 )-(8) b~m~lJ1CJmm1flf'Utl1V!'une'.i'lJ1CJa-:ia~ 
'U 'U 'U 'I 

b'Vl1n'U 1os.12 nfonf11 1?1'1b'ut!m1'Vl~f1el-:Jnwfotl1wun 

OJ~\l'U el\lb~CJ-:i e'.i''l'J1CJ 'l"l~elll n'U'Vl~f1el\l m1ri1'Urim~m ~'l'J1CJ 
-u ' " 

w 

3, 1 ~cim'.i'Vl~etei<1m'.ifotl1V1tl'mrn<1b~~<1~u'rn 

3. ~ci nTrn~u1ei<1 

m1 f111'Vl ~rlel\l 'Uel -:i -:i1'U 1 ~ CJd tJ1::: n su il1 CJ f111'Vl ~riel-:i 

2 ~1'U ~el 1) e.Jrim1'Vl~f1el-:im1fotl1Vl'un'Uel\lb~CJ-:i~lJ1CJ 
" 

uae 2) e.Jf1'Vl ~f1el\l f111vl1\l1'U'Uel\l1:::'U'U f111bb'•fo~el'U~LJ1CJ 
" 

bbelD'l"l~bl"loU'U1ritln~ll "ICE _AnanDramahidolHospital" 

nn 4 1mV1 OJ'Um'1N'~w;1e'.i'lJ1CJOJ:::CJm~nm1~-:i~ruru1ru 
'I 'U 'U 'U Q.J 11.J 

1-:i OJ1lJ~ b'll'Ub'llel {OJ:::~-:i ~ruru 1 rum tJ\l'Uel fam~ 1 'U bbri::: 
v v " 

'Uel{~m~ fo~-:iil1CJoUelri1111 "~lJ1CJrinelel nOJ1m~ CJ\l" 1tJ8-:i 
" " ' 

~el~ruru1rum8-:1V1u1CJ8'U'l"l\91 D2 'Uel\l'Uel{~el1~1'W b~el 
QJ QJ 'I 'U 

""' V Q..I Q..I ({ I di d ({c::.. 

bn'Uam'U:::'UeMV1'U1a11e.Jm'(j'lJb'(jeJ1 nm1riel bllelb'(J'\.Jb'(Jel1\91~ 

el8n'Ue'.i''l'J1 CJam'U::: b tJm-:i'J1b ti~ i11 b'(j'l..Jb'(jel fhJ1il~~el8n'U 
" " " 

~lJ1CJam'U::: b lJm-:iOJ1lJ~ l71-:i~'Ui11am'U:::'Uel\l b'll'Ub'llel{ b lJ'U 
" 

bb-;j'-:i b~ el'Ue'.i' 'l'J1 CJrl n elel nOJ 1 n b~CJ\l ~1'U1ritl e'.J1-oj' CJ 1il b~CJ 'U 
" ' v 

1tJ·rnm11 m1\91110J~'Ue'.i'lJ1CJ~~~ b'(J'Ub'(Jel{n'U'U~e'.i''l'J1CJ 1~CJ 
" ' " 

v\'1V1tl1~blJ'Ua1\91'111.LJ'1a~~blJ'Uel:::m'.h'LJCJ11 bbri:::1tJ~ 8 ('U) 
' " " 

n~el-:J1:::'U'Uf11'Uf1lltnCJ 1 'WtJ1::: nel'U~1CJ'Uel {~m~ 1'W bb'U\91 b\9lel~ 
' " 

a1CJfo~ruru1ruOJ1m'(J'Ub'(Jel{ zj-:i vhsn OJ1 na1CJVl1 'Vl1 ~vrv1 
v v " 

Dl'U hhm15&1 bbri:::a1CJ mela'iJb~el 1.iJbzjelllvlel~1V1fob~CJ'U 
'u 

(n) ~1b'(J'Ub'(jff~m1\911TOJ~'U ('U) m0im1:::'U'Uf11'Ul'UJ 
' 'a'ui!i 8 b'(J'Ub'(Jel{~,:i~ruru1r1.n.U11:::'U'Uf1l'Uf1ll 

'\J Q.J QJ 'I 

9 11161111'tl1f11 'l'W'l::'.<;J8iJ bnii'1'W'l::'.t!A 'lb 111uei, 2564 
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60 '1!:1J. b~CJ'lJ 

b~CJ'lJ 45 '1!:1J. 

30 '1!:1J. 

bb~~b~eJ'U 

'l~'U'U1sitl 

75 '1!:1J. 

(911'i1 \l~ 2 fl1'ivl1\l1'U'1J eJ\l'it'\J'\J fl1'ibb~\lb&1eJ'U~tl1CJflfl€)€) fl 
'U ' 

'11 m&1CJ-:i ~-:i~ruru1ru 1'lltJ'\luei1~A1'\JAiJ 
v v ' 

fl 1TV1~fl€J\l fl1'ivl 1\l1'U'1J eJ\l seuu fl1'ibb~\l b&1€J'U~lJ1CJfl fl 
" ' 

eiei fl'J1m&ICJ\l~\l~ruru1ru 1'1Jt!'luei1~mum.J bb61~\l(911'i1\l~ 2 
v v ' 

3.2 t).Jfl'VIWJflB\lfl1'ivl1\l1'Ll'UeN'i~'Ubb'il\lb~B'W~tl1~rnneiein 
'U ' 

'J 1 n b&i ~M 6l\l~rutu1ru1 tlf!' \l'UB fa~ 1'U ~1l ., ., ' 

90 ei'IA1 vi~ei~tJ1CJ'U€J'U(91tbbA\l1Jl?1iJmrubvi1n'U 1·fom 
" " 

5 l'l.J1Vl a1'U 1 'LlJ11'UA11l.J~1m so 1'Ll fl1'ifl~'it~'\J~'Ub&1CJ\l 

b~eJ b VlCJ'\J nmt'Vll1\ltl1V111flrl'\J blfl 1~1'U1 'U fl1'i'W~ fl b&1CJ\l 

'W'Ul1 tl1vi1!n~lJ1CJ~iJJ1vi1!fl 4 7 flfl. tl1vi1!n 58 flfl. uae 
'U 

J1V1ufl 65 flfl.1'Llfl1'i'W~m&1m1,X~\l"1'i\lvl1iJiJ o mran 'Vl~ei , 
~lJ1CJ'Uei'Ubb'Ll1'itmu 1Jl?1iJmrubvi1n'Ll1'1i'nm 3 imV1 ~1'Ll 
'U " 

Fl11l.J~1m'i fl 1'Ll fl1'ifl~'it (i]u~m&1t.J\l b~m VlCJ'U nmt'Vll1\l 

J 1V1u fln u n en ~1-LJl u fl1'i'W ~ m&I CJ\l 'Wu11 tl1V1ufl~lJ1 CJ~iJ 
" 

tl1V1ufl 89 flfl. bb'1ttl1V1ufl 110 flfl. 1'Llm'i'W~m&lt.J'l1~ 

~\l(91'i\lvl1iJiJ o ei\lA1 vi~ei~tl1t.J'Uei'Llbb'Ll1'itmu1Jlm.Jmru 
, 'U " 

bvi1n'Ll1'1i'b1m 2 imVi 61'i'll1Jl11tl1V1ufl'1Jei\l~lJ1t.J~eiu.V1\l 
, 'U 

1'1JY11\lmnfiei ~lJ1CJ~iJJ1viun 89 m bbflttl1viufl 110 
" 

flfl. 'Jtv111,Xnm1'Llfl1'i'W~m&1m~'W1'1i'b1m.U1m'1~lJ1CJ~iJ 
'U 

tl1V1Ufl 47 flfl. tl1V1Ufl 58 flfl. bbflttl1'V!Ufl 65 flfl. bU'U 

b1fl1 1 1mV1 b°1i'Llb~CJ1n'Ll1'Utl1viufl'1J€l\l~lJ1CJ~€l'LloV1'11'1J 
'U 

Yl1\lm flfl ei ~lJ1CJ~iJJ1vi11fl 89 nn. bbflttl1V1ufl 110 flfl. 
" 

0Jt'Vl11~nm1 'Llfl1'ifl ~'it~ub&lt.J\lfl'l 1'1i'nm b~l m'1~tl1t.J ~lj 
'U 

tl1V11!fl 4 7 flfl. tl1V1ufl 58 flfl. bbflttl1V11!n 65 flfl. b uu 

nm 1 1mV11~t.Jii'1tl1'it'U'U~\lflfl,111'1J1'1l'Y1°1'l1'LlOJ~\lbb69'1 

~1m'i flvl1\l1'U 1Jlb~CJ 1iJ1Jl~~1\l A11l.J~~fl bb\9\fl~ii'l1 urns 
" 

Al'\JAiJ~1oUb1mbb(91 fl\9\,1\l n'Ub.WCJ\l 1 l'l.J1Vl 
' 

'WeJ'W"1~bbA\l1Jl61iJmrubvi1n'W 1'1l'b1m 4 1mV1 a1'Um1iJ 
'U 

611m 'ifl 1 u fl1'i'W ~fl b&1CJ \l b~eJ b VlCJ'\J nm t'Vll1\l tl1V11!fln'\J 

b1m~1m'Ll m'i'W~ m&1CJ\l'Wu11 tl1V11!fl~ll1CJ~\l bb~tl1vi1!fl 
'U 

89 flfl. bbflttl1V1i!fl 110 flfl. fl1'i'W~m&1CJ'l1~~\l(9i'i\lvl1d..ll.J 

l i.l ~ 11 !.J v v ..:;:,, .:::::I 6' 6' 

'1JeJ\lU(91flt~1'U Yl\l~1'Ll'1J11Uflt~1'Ll~1CJ~1CJflb'UCJ'il.J€Jb(91€J'i 

fl1'i vl1\l1'UiJA11l.J A \l Vl'IJ eJ\l ~ b iJCJ {iJ €J b(91 €J {'1J11bbfltoH1CJ 

61l.Jl.J1(91'i n'U ~l'UA 11l.J611m 'ifl Iu fl1'i'W ~ m&lm b~elb VlCJ'Un'Ll 

'it'Vll1\l tlTv11! fl nub 1m ~1 m u fl1'i'W~ m&1 CJ\l'W'\Jl1 tl1V11! fl 

~lJ1CJ~iJJ1vi1!n 47 nn. tl1V11.Tn 58 nn. bbflttl1vi1!fl 
" 
65 flfl.1'Llfl1'i'W~m&1m1,X~\l(91'i\lvl1iJiJ 90 eJ\lA1 vi~ei~lJ1CJ 

' " 

fa1fo1iJm(91ei11211fl~ 500 :D~biJ(911 '1Jei\lbb~fl~Jl1u 'W'\Jl1 

'it'U'\J fl1'iA1'\J AiJ'1JeJ\l u ei'IJ'W ~ bA'U'Llvl1\l1'Ll 1Jl~iJ A11 m61 ~ m 
' 

fl1'iA1'\J Al.J 1:i.J~~oLJ ~Jl1CJ 1\;foJl1'W bbl~~ eJiJ~iJ fl1'i b zjeJl.Jl'leJ , 
.c:::.. 6' ~ d l 0 .<::::., d 

eJ'Llb YleJ 'i b 'U(91Ylb'Vll.Jlt61l.J 611'Ll fl1'i Yl 1\l1 'Ll'1J €)\l fl1'i'W fl flb(91 CJ \l 

1,X'LleJ'U 1 'LlvJ1(91t bbA\l ~1Vlflt Jl1'U~\l61€J\l JlTWi''l~'Utl'Ll b ~ €J 1,X 

Jl1'UV1~\l'1J eJ\l ~lJlCJ lJJ~iJ e161 tl'U~'Ub&1cM Jl1'UV1 ~\l'IJ €J\l~lJ1 CJ 
" " 

'Jt 1Jlfom mAci1m°Yl (91fleJ~'itCJt b1fl1~eiCJl'Llvi1'Llei'U(91tbbA\l 
" 

b uw11'ifl ~m1m~m b ~ei 1iJ 1,x bn~ bbe..1fln~9i1u nu~lJ1CJ 
" 

'J1n(911'i1\l~ 1 bbflt'i'll~ 9 bb61~\lm1iJ~iJ~u6'1Jei\l 
" 

'it'\J'\J fl1'iA1'\JAm&1CJ\l ~1'Llbb€JU'W~ bAoU'Ll Yl~fleJ\l nutl1'Vl'Wfl 
' 

~lJ1CJ~ei~um&ICJ'l"il1mu 5 '1J'W1~ (911iJ1•iitl1V1i!mu~CJ 
" " 
'1Jei\l~tJ1CJvh1u fiei 1) J1V1i!n 47 nn. 2) J1V1i!n 58 nn. 

" 
3) tl1V1ii'fl 65 flfl. 4) J1viii'n 89 flfl. bbflt 5) J1w1fl 

110 flfl. faCJfl1'i'W~m&1CJ'!Jl1u'1J11 Jl1'U.iJ1CJ 1mb~flt 

Jl1'Ll'Jttin 'W~ n~ub&1CJ\l'W ~ eiiJ~ lJ1CJ~iJtl1'Vl'wfl~\l fl~11 zj\l 
" " 

1\0 65 89 
l'klQl'l!'sPl!lnnll'.llllhtbedfKo) 
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i'lbA'l'.ioUlCJ'Y'l~n~1e'.JlJ1CJe:iel'Llbb'i-:J 16liCJ [7] iJJ.JmBCJ-:JCJn1191 ,, ' 
1;'1-:Ji;'l(?l 20 eJ'l\"11 mmwf'IJ'll1V1-U'ne'.iu1CJ11911so nfanfJJ ,, ' ,, 
bD~tJ'IJb VJCJ'\Jtl'\J'll'Ul~m~e:i-:i In-Bed Patients Behaviour 

Monitoring System. Bustamante bb61::;flru::; [8] 'll'U 

1 ~CJ d1191fi n '\'.11 'Y'l f1 &i tl'i'i JJ'U el 'l e'.iu1 CJ ~'U eJ 'U eJ cJ '\J'Ub &l CJ'l 1 'U "I 'u ,, 

'Vi1'V11-:iGl'n'\'.fru::; 11Y1'Li1-:i 1(?1CJ1'1h'l1'Ub'l1el {(91'i1'11"5''U bb'i -:iJi''U~ n(?l 

bb61::;Aru::; [6] VllJV!Gltltl1'ivl1'11'U ~el bbU'lbb~'Ll'iel-:Jb&lCJ-:i 

b U'U?!el-:J ~1'U(911JJ m1 ~-:in en 1 u tll'i'V'j ~ n~1e'.Ju1CJ(911m1m ,, 
I I tJ tJ 

V1n1V1'U1Y1bb~mmJ11'UV1ti-:i'IJ::;CJn?t-:i~'U30 el-:JA1 'imfotl1V1-U'n ,, 
1191?t-:i?!IY1 70 nfanfJJ btl~CJ'\JbVJCJ'\Jn'\J-:i1'Ll1..Ym~el-:ib&lCJ-:i ,, ' 

'Ue:i-:i-:i 1'Ui~CJ bb61::; b~m tl~CJ'\Jb VJCJ'\J nrn1'Ul~CJ ~'LI ~-:Jbb?!(?l'l 

1'U(911'i1-:i~ 3 1191'bbn b~el-:i'i::;'\J'\jfll'\Jflm&lCJ-:i611Y1bbe.J61n1Y1Y!'U 
' 

1911CJ~bbel61~1(?1CJel1 ~CJD\l..YCJA11JJ ~'U'U el'I ~1V11!-:i ?!'VI 5f (91tl 
' 

cl11'l ru ~-:i ~rn 1Vin~ml'U'V'jCJ1'\J161l'U1 ~9/'j Viel e'.J u1 CJ'i'l bA'l'.i 
v ' ,, 

h -:J'V'jtJ1'\J161el 1-Ll'U'VIJJ'i'.i1Y161 "5'-:i'Vll\Y1619/'j '\J~ ~-:J'V'j el h-:i1'U1"5'CJ 
' 

'6'b U'Ll el cJ1-:imn~-:i1191m ~1J.Jtl1b?!'Uel-:i1'U 1-,J CJ l911CJ 11'IJ11 u 

'll'UA'j'\J'iel'\J 100 ti JJV11l'VICJ1GlCJ'i1'UJl!]b'Vl'Y'l?!(91~ e.J61'111tl 

tll'il~ CJd'V'j'\Jll 'i::;'\J'\J?!l:l.Jl 'i fl (91el'\J?!'U el'I ~ell(91fltl'i::;?1-:il"l 
' 

4. BDU'i1tJ ~61 bb6l::6'1'i'l.l 
' 

'll'Ul~CJi~\l?iboif bb'Ud ~IY1191'1'Ull"ll tl'i'iJJ'IJelyj ~ bb111 'l'll'i 

~l(91tl1'i~\9lJ'U1'1Jelyj~bn1 [11] 'ilm~-:i~1~CJ11?i1'1i'Vl~'l'.i~'Uel-:J 

51el bbJJ'Ub\Y161 [12J bU'Ubbm'Vl1-:i m'ielel mb'\J'\J~1'Ul9ieltl'i::;m'U 

m1~ nffi oif-:n'U V1i!1 bbelU'V'j ~ bfli'U~ bi!'U 1 vrm oif-:Jl'Ub U'U~l'U ,, ,, 

~ 
':i1Vfl1':i [6]* [7]* [8]* [9]* q~ .. 

~1'U'd'\JV'U 

ble-imei~ b&i!'J~ 2 - - - 4 
(bbe-i'Ll) 

fo'll1V1un - 150 - 65 110 

(nn) 

fll"J!'J flb~!'J' 30 20 - - 90 

(ei,fll) 

b'11'Llb'11eJ~ (\;)1) - - 12 4 1 

r111lJ'1fllilei' 1-u,1'Ll l\il ~ei1'il 100 94.12 100 ~ 
(%) 

.::,, 0 0 v ci v 
fll'\J flJJ b nu tl1Vl'U\Y1'i::;'\J'\JA1'\J flJJ 'II ::;'V]l tll'i u 'IJ'l b(91 eJ'U (?llCJ 

' ' 
'\1161 ei(?l bbei?l ~~?111'ltu bb?l::;1 ::;'lju~::;bb ~'lb~ei'U lu ir'l n~JJ 1m1 

V1e:ie'.Ju1CJ'i'l bA'l'.i~'l'itl~ 10 (fl) bb?!(?l'ltll'i bb{)'lb~el'U'Vll'ltl~JJ 1m.1 ,, ,, ' 

0 Q./ ..::::.. 6 .::!ii 

tll'i ua IY1-:J?! m'Ll::; tll'i 'Vl1'11 'U'U el'I ?!~~ 1 ruJJ el 'Ub(91eJ 'i fl el 

?!f11'U::;bb'\J(91b(91el~ 1'Yfae:i618~ tl1'il9iel?!lCJb'IJ'Ub'IJel{ tl1'i'U1{(91 

bb'\J(91b(91 el{~ 'itl~ 10 ('U) tl1'itl1'i::;'\J'\J'VI \Y161el'I fl'\J9/'jtJ1'\J161 
'u 

1'1l1~9/'j bb?1(?1-:i"il161el-:i b tl'Ue'.JlJ1mA~ el'U~l'\J'Ub&lCJ-:i e'.iu1CJ'Ue:i'l ,, ,, 
VieJe'.J Ul CJ Vl bA'l'.1'11~ 'I b ~e:i 'VI (?161el'I rn 'ivl1 'I l'U'U el'I 'i::; CJ::; ?11 CJ ,, 
b'IJ'Ub'IJ el{~ ~\Y) el cJn '\J'UIY1 e'.ilJ1CJ bb61::; n 1 e'.Ju1 CJ el cJ°vi1-:i '111nn61, el'I 

'U 'l 'U 'U 'U 

b'IJ'Ub'IJ el fo611Y1eJeltl'IJ1 tl'UIY1 e'.JlJ1CJ VI 61el\Y1bbeJ618~lJ?!f11'U::; ' ' ,, 
?!ll'l bb61::;'i::;'\J'\JA l'\JAJJ~'l6Zruru1ru bb~'l b~el'Llm tJ'ln~JJ 161tl , v v , 

,d , . V V I 

'UeJ "ICE_AnanDramah1dolHosp1tal" IY11CJ'UelA11m1 

"e'.JlJ1CJ61tleleln'll1m&lCJ-:i" 11Y1m::;'\J'lJffil91tl1m~-:iJ.Jel'\J uae ,, ' 
'Vl(?l?!eJ'\Jm'i1.if-:i1'U ru h-:ivm1'\J161eJ1-Ll'Ll'VIJJ'i'.i1Y161 ~-:i'itl~ 10 ,, 

'lllmtl~ 10 (n) bb'U::;tl1m'i1.if-:i1'U'Uel-:J'i::;'\J'\Jb~CJ'U~ ,, ,, 

bbel61B~iJ?tm'U::;hJ?111'l 'i::;'\J'\JlJ?!m'U::;tln~ hJilm'ib~el'U 

bb~n1e'.JtJ1CJilm'ibfl~el'U~1bb61::;V1~mtl~CJ'Uel1m'U'Vlbb~1 e'.JtJ1CJ ,, ,, 
°vil'l'llltltl~el'lfll'\JAJJ~'lbb\91 75 b'IJ'U~bJJ(91'i ~'U1tJ bb61::;~1 

' 

bb61::; ~lb'IJ'Ub'IJel 1t!'l 1d.i'Vl61\Y1 elel tl'IJ 1tl'U1Y1e'.ilJ1CJ 'i::;'\J'\j b&l eu 'I]::; tJ'l ' ' ,, 
hJv11'11'U n61'11~el ~1b'IJ'Ub'l1el1elcJ1'Llmn'Ll::;1'l'll'ibDIY1 Vl61eJIY1 ,, 

tl611CJ?11CJBnl911'U\9\motf1n'\Jn61'e:i'l fll'\JflJJ n1e'.JlJ1 mfl ~el'Ll ~1 ' ,, 
m1::;V1~mtl~CJ'Llel1CJ1'U'Vl1 m'11'Vl1'll9i1'l'l 1191'(911J.Jtl n~ ~lJ1CJ 

?!l:l.Jl'i fltr'l'Vl~ nuuu el c!'U'Ub&l CJ'l 1191'?!'l?!IY11d.i bfl'U 7 5 b'IJ'U&i bJJ(91'i 
,, v ' 

d 6 ~ 

'111tl(911'i1'l'VI 2 'i::;CJ::;i;'llCJb'IJ'lJb'IJeJ'i Vl:l.JlCJfl'l 'i::;CJ::; 

~b'IJ'U b'IJ e:i ft1Y1 CJtlr;n CJ?!l CJ l91'1'UV1~'l VIU'\J n'\J 'UIY1 e'.JtJ1 CJ bb61::; ' ,, 

(fl) ( 'U) (n) 

1i11i.2vJill.•~""""' ... 
• 1411~1fiJ··t>¥"1'll'IOI ... 

d11kiii;.l>~'Illfl'Yl 
11!:1 

14,,;..,,., ~"·~4flw"'"' 
i9tl 
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M.S. thesis, Faculty of Public Health, Thammasat 

University, 2017 (in Thai). 

[4] W. Chandouywit and Y. Wacharakup, Long-term 

care insurance system: A system suitable for 

Thailand. The Thailand Development Research 

Institute (TORI), 2017, pp. 107 (in Thai). 
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l'lJ~CJ'UbYiCJ'Utl'\J'l1'Wl~CJb~€J'I In-Bed Patients Behavior 

Monitoring System. Bustamante ll6l~f1ru:; [8] ll61:;.:11'U 

1~m~el.:11:;uu\91110J?tel'U \911 ll'V!U'l~'UB'Wb Y'lel 1oilm1 o;i~u m1 
" 

61nBB no;i1m~m ?tru~1 [9J lii'el.:i1ilii''W'Yl'W1'Llm1?1~1.:11:;'\J'\J 
' ' ' ., ., 

?t.:im nn11 11:wYl.:i1~'Urn1'W1~uirnm1ll~.:i l~el'U~1m:;'IJ'IJ 
" 

161 .Wzj.:i l U'Wn~:w 1m1~.:i 1'U'Y'l t.11'\Jl 611 m 'U m'i~ e:im1v\'1.:i1'Ul U'W 
' 

LJ1:;-;;l1B~LJ n&i 1:;'\J'\Jffi~1v1 b ~:w.rrn :;.:11'W 1'Wm1v\'1.:i1'W1 ~ 
" 

mn'ifml~e:i~1.:i11i1 

u m 'YI 1.:1 ni1 ~l'll'Ul .:11'U1~ CJ~ el f911'W m1 el el n u '\J'\J 

l'11'Lll'11 €J {m1 OJ~'\J f11'i'Uel 'U'/J el'I ~lJ1 CJ~1ii1 'ti~lJ1 CJ&ili1 l~ CJ'I 
'U " 

'V!~B~lJ1mfo 1'11liid t!n1~CJ?t1m1fl1oill'11'Wb'11el{'1l'Llli1 Hm CJ 
" 

-11'Wl~CJ1vl?t~1.:11:;u'\Jf11'ib~€J'W~U1CJ61nel€Jn'<il1m~CJ'lbb-.D'.:i [3] P. Silanoirn, "Factors related to self-care 
" ' ::i 

b~€J'W~1'W 16111 ?t1m1mb-.D''lb~€J'W lvl~nlii'B.:i ~€JCJ61:; 100 bli1CJ behaviors among elderly of Phayao province," 

(in Thai). Available: https://dol.thaihealth. 

or.th/Media/lndex/9938133b-ea39-e 711-80df- 

00155d08702f?isSuccess= False 
' ., 

f11'ivl1.:J1'WYi b~ CJ'\J\911:W~€Jrl1Vl'W\i1'/J€J'l'Yl1·rn1'i lb 'Y'l'YI 8 'W€J n'<il1 nu 

l'Y'l'a1~'\J1.:Jmru~~U1CJ€J1'<iJ'<il:;1~Y1~€Jd..J1'Um'JOJ~'Y'l~n\il11'W [2] T. Yongyusuk (2021, June). lnjographic [Online] 

..... 
beln1;11'ael1..:Jel..:J 

[1] S. Malee, "Know the aging society and the 

situation of the elderly (in Thailand)," OCSC 
e-Journal, vol. 60, no. 4 pp. 6, 2018 (in Thai). 

?\1'/J1l'/J1ll"ldn'i'id..J?l1'i?\'Ul'Yll"lll6l:;f11'j~el?l1'i ~1~~f111d..J 

~1iiiiel~1ii?tuu?t'U'Uf111(9]1l\l'Wm11~CJ lb61:;f1run'Ylf11 'W fa~ , 
1l\91?\1Vl n'i1d..J d..J'V!ll'YI CJ1 ~CJ'i1'/JJl!) l'Yl'Y'l?\\91 ~ ~1f91?ttl'U?\11'W 

'Yl'W'll'Wl~CJ , 

~1~CJ'/JB'/JB'Uf)ru 'W''W1'Ylvi~.:i b'<il~tlj-r\9111 tlJ1ru~~ 

i.r1vi-U 1viel ~ u1 CJ'W bl"l~ bb61:;y.iCJ1'\J 1611'1l1~y.ivie:i ~ u1CJ'W bl"l~ 
" " 

b.:iy.i t.11'\Jl 61€]1 tl'U'Yld..J ~Ii) 61 ~.:JVll\i161'Y'l'U~ 1\ill Vl1'<il'YI ~ ll61:; , 

~1'W'/JB'lb~t.1'lBelmlJ'W 4 ~1'W ~-:iijf111:w?t1m'ifl'Y'l~m~CJ-:i 

1v1~ n11 11:w tff .:1-:i1 'W1~ CJdt1.:i ?11m1fl f11'\Jl"ld..Jb~CJ-:i 1v1 el ~1.:i 
' 

~?11:;~1'WllB'lJ'Y'lfal"l'1i''W hi-;;J1nli1ni1y.i~m~CJ.:ivin~ 2 -ti'11:w.:i 

.:i1'U1~CJdc1.:i 1\ill ~m1ii~1r1 ruf911'Wf111iit.Jmi li1JlCJ'/J el.:J ~lJ1CJ 
v " 

uae m1 u ~'1 l &l B'W~ lJ1CJ61n€J€JnOJ1 n b~ CJ .:i ~1'W u e:it.J y.i ~ ll"l o1f 'W " , 
'U'Wb 'Yl'i~wvli'le:iifod mm'iflCJnb~CJ-:i 1v1?t-:i?tli1~ 90 e:i.:il"l1 uae 

" ' 
1B.:ifotl1wun1vl'm?tli1 110 nfanf:w v11CJ.:11'W1~CJffivl'llu.:i 

" ' 

b~CJ'l~U1CJ e.m ni1LJ1:; dJ'W'lJ1:;~'Yl5m'Y'l'/J e:m:;uuiif111:w 
" 

flnlii'B-:i~e:iCJ61:; 94.12 OJ:;b~'W1v111-:i1'W1~CJ~-:in61'11tff-:ivi:wli1 
" 
~B'1-:i ~-:i b~enfo.rn LJ1CJub ViCJu nrn1 'W'/J B-:ie'.11~CJ ll~1y.iu11 

" 
'11'W'/Je:i.:i ~1~CJ f11'J~l'll'W1'i:;'\J'\Jf11'\J f1:Wf11'i'Y'l~n l~CJ.:i e'.i'thCJ 

" ' " 

g'1\l'\J'W b~CJ'l'/Je:i 'l ~th CJ "51m 'W 12 OJ li1 b VJ mJ e:i'Llb\91 e:i { ni1 rf 1'W'l~'l~'Yl6~1'W'Uf1f161'/Je:J'l ~u1 CJ\911:Wf111:w bVJm:;?t:w 
'U , , \J 

'W€J 'W'/J €J'l ~U1CJ b LJ~ UUb Vl CJ'\J nrn1'Wl~m~€J'l'i :;'lj'\J\91'i1 'J?\€]'\J 

\911 bbVlU'l~'W e:im Yle:i 1 oU\91'i10J~'U ni161 mm nOJ1 m~m ?tru~1 " , ' 
[9J 1\ill '1lni1m 10J ?te:i '\J \911 u vitl'l 'U B'l ~ 'W B'W v11m'11'W b'11B1 

" 
lli1bb'i'l~'Wnli1 1 oo 'l.Je:i'Wl?l ~&ili1~-:i lfo~ nru'/J1 b~mtff-:i 4 '/J1 '/JB'l 

11'i?11'ii'lf1 m'i'W 'i~'ilBmnil1'W'i~'Llfl 'irnuB, 2564 
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