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Nowadays, the majority of people has come to focusing on the health issues more
than in the past, but the problems like obesity, overweight or excess fat diseases still occurs
because the lack of the calories meters. This leads to the overcontrol of the calories in our
body, which brought to a creation of a device that could indicate the calories while exercising
real-time with a lower cost compare to those in the market, With the used of pulse rate
sensor, allow us to measure the calori'es_. tn .éll-'stéteS'of the exercise. This also give an ability
for the device to display the data in real-time. The researched has been divided into 2 parts,
first which was the microcontroller circuit that composed of the pulse rate sensor attached
to an exercise glove. The second part where the monitor display the data analyzed in MATLAB,
the result from measuring pulse rate will be the BPM of each user and later processed into

calories number.
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2.3 NSHUYINILINUNTITRRNNNEINY

2.3.1 AnudIAg s siusiilanuniseanideniy
msgIilasuaulnfai 60 - 100 ASwwieunit dtdeanit 60 Ae Bradycardia &
1nn31 100 (i tachycardia ffwign 2 - 3 disimsiande
L. Resting heart rate ( HR.,) Aodnsimsiiuvaaiilavaziisinuariieg dndouinneu

W fudeulmig anlugaiinisduvesiilasisiiign

2. Maximum heart rate (HR., Aonsiauiilaianuansaggaimlaasvildsusiionn

as

Adaneani Jaudsiunuamudususdazyanatazony ppngRolUTameniuudring
uinuiiliijhdedilsmidlaudegniawdriunsiouraiuinzlum fauaiagasls i

wanugaInsy Anudtenalisieiuann

HRmax = 220 - age

HRnax = 205.8 = (0.685 x age)

HRiax = 206.3 - (0.711 x age)

HR e = 217 — (0.85 x age)
3. Target heart rate 58 Training heart rate (THR) fia mnéfu*uaaﬁﬂaﬁL's'lmwi'mslﬁagj
Tuszaumag Iuwmsaaﬂﬂ“ﬁé’dmmﬁa’tﬁ'ﬁwadaéwmamﬁmqﬂisaqﬁﬁméfaamﬁ i75n13

AU 2 WUU

THR = HR5x X % intensity
THR = ((HRpax = HRiest) % % intensity) + HReq

#8879 19U 13191 40 T T resting heart rate 161 70 Yo ssnazesnidineli
laiAuag 65 - 85 % intensity
AT 1 HRmax = 220 — 40 = 180 AS/U1¥

THR 65% = 180 x 0.65 = 117 AYy/uii

THR 85% = 180 x 0.85 = 153 A%/l

1
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AU 2 THR 65% = (180 - 70) x 0.65 + 70 = 141 m&d/mﬁ

2

THR 85% = (180 - 70) x 0.85 + 70 = 163 aSa/uil

AUg181n9z TN IMeLUU Ly ﬁ@ﬂ'l'i:.ﬁ%mﬁ’ﬂﬂtﬁ motanmgy (ileinig

wiurasialanueguliudd

EXERCISE ZONES

AGE
40 5

BEA}'S PER MINUTE

Moderate activity (Maintenance / Warm up)

s0% | 100 93 L NN % ] 55 83 s

e A - St A s S o i

- £ ‘- . d 3
\} 3UN 2.8 exercise zones

Weight control #3a fat burn zone Lfluﬁzj"mﬁaaﬂﬁwé’qmaﬁ%ﬁnﬁwwamﬂfuﬁ’u
wlifundsnuussina 50% vamdmuiilitaun (Feusudisiintniuazen
sateylusiunalssann 35% vamdsuiinaanisld) %»ﬂmngﬂﬁmﬁudﬁmmi THR
i 60 - 70% wiriiu d1e7g 40 T THR agil 108 - 126 A¥yndi Fnseendndanie

e lasudn 120 asyuni u,z%'uﬁLﬁuaé’uﬁﬂﬁmﬂﬁwaqﬁ'ﬂ%agjﬂ.wﬁxﬁuﬁ

Aerobic %38 cardio training uniseanmdmenuliszuuilasaylanilaing

udauwsauazanvu Jeavdallusiufivie HOL gaTuAIY MBIN13 THR 1 70 - 80%
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«  Anaerobic ¥38 muscle training {umsesniidanisiaiuALLE s 1RUAE

psnautialanivdu n1seanmanisLuutariveadeintulusieniguin

sdlsinusyTsaamasnistle ety 1eenfdinisuuy fatburn (50% fatburn)
Wuaduda 1/2 Fala wnsargwdaenly 100 Alasas’ wirduldwdieuenleiuly 50 Ala
faes luraisiisaenidniouwuy cardio training (35% fatburn) Taan153e 1/2 Falus wn
wawasenuly 300 Alamaed wihiuldndsewannlesiu 105 Alarass winndeanuuy
fatburn uzau fatuisilauvenlfiduiuin "ganidanieetalslidiy velfldesndds

nentulafla"

2.3.2 A5A1UAU Maximum Heart Rate

Unisiinaglaguin 3auu HR, S8Muiuat Max heart rate, 33/1171 MaxHR wee

2
s A ac o I

WA MHR  Mamuassimaminewieuduiudie TBAumAdaIeuTeialaggn

IR '
=l ar =f

= [ v v = e 2 & 1 v
(1wl wauaeadug 161 Ty 1 wiilasiuldgeaniads Samhevesnisidures

waladadu Beat per minute w3a BPM
A7989 Max Heart Rate iil3viazls

Amawiuresiilagean wieiFondus 41 Max Heart Rate (MaHR 3o MHR) Sil3itoiy Ind
land Tumstindfaunmssenmdaniswuy cardiovascular capacity %3a aerobic activity (Ju
'ﬂﬁaaﬂﬁwﬁamiﬁﬁﬂ%ﬁmquﬁmﬁam Usadaatameiniaiwasdadioansieans saumasda
néundedaniumeteadussasnavils ety st Juinseuuazieh

duunazdunwiwu Endurance

madulndlad femshiinveuuainnmsesnmdmenntiosudlm Guanqelmuarlsl
Arsiugalny. hedviuiunouniindessnaududutos (low intensity) lugnisean

as

idsneianaduduinniiu (high intensity) w3aiunisadia Progress of intensity workout

Weliaunm asedunuinisin Thedeliis senusiud 70% fnaus funisalaoanusei

70% w83 MaxHR anduriugsu agwluudladenindu

mMslien MaxHR (Wushisagiliuaafunm  fiwdisansdaazialasmauniiaininisly

AgEnadadier nsiin MaxHR azieavAuUsuien Eror tiesas Tiflanugnies

dnusinsTanaTy
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ABAIAUIUAT Maximum Heart Rate

' LY =)

A8MsAUINAT MaxHR duiled 2 vdng fs

u

1. msligmsmuiuneada dafloguarogmun sty

'

2. MHR = 220 - Age Wugnsndounn inswildieuarldldie wifdaa

ﬂmmﬂﬁauagmﬁauﬁu visdiinluanaudisly 7-12 bpm
3. MHR = 208 - 0.7(age) "MUidvad Tanaka Tuil 2001
4. MHR = 207 - 0.7(age) 1u3i8v09 Gellish Tull 2007
5. MHR = 206.9-(0.67*Age)

6. For males: MHR = 214 - (0.8 x your age in years)
For females: MHR = 209 - (0.7 x your age in years)

o &8 1 a o £ = ' U o at a1 o =3
wiuldhAwes MaxHR fidwuushagasavilaguarsaunn dmiulasilisonduous
annsaviilunsentayaiivau http//www brianmac.co.uk/maxhr.htm 138

http://www.digEﬁt.com/heartratezones/training—zones.asp?MaxH R=8Age=31&RHR=

nsialaenssainaiseanmdnia @naulas Mio)

ledgunsnl Heart rate monitor ssifunuuanenvdenuy optical fld

J005usw 15-20 wril

vinmsatiug wuuiiuusugadu 1-2 wil wdreatuiindr HR aauiy uanuiy 5 bpm
Aitldaudus maxHR Tneussana

uanwilaanaasioninauddalisinuania Lab tnagligiernamisuinemans
N3N niaunvdiduauvinisasiadey teuldintudnfunisonTwnsizarldinardug

#1718 (WSABASU) 88109U A1 Vo2 max Lay Lactate Threshold

A1 Heart Rate Zone
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A8N13MIAY Heart Rate Zone %3e Heart rate zone faarls..msfisnazAiuiumean
Heat rate zone lAtusasdrn MaxHR aziou udrduhdr MaxHR wwessanidudasg
dnnuesisud laemluazuisie Heart rate zone soniliu 5 ¥1mdng uazusaza9ilin

Useleilnasnanigeneiune
sfodaiu. guneeny 31 auiian MaxHR wiluswazaae Heart rate zone tiuaeingls

Heart Rate (bpm)

Max HR
%
Zone S 189
180%
Zone 4 179-189
> 95%
Zone 3 160-179
85-95%
Zone 2
141-160
75-85%
Zone 1
113-141
60-75%

3UN 2.9 zones @137 isuiu heart rate

“mnewmn Alasiguriataszunnaianuly

Il
=l

1 o = = (] (7] v = v
uazialutlaufveitaSonuazUselomilunstnad ety daunsoesuielasenisis
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Zone Benefit

avluldindmdiaayimdadadededumaialiaasion

uarTanil 99 zan Heart rate adil 100% agluzhaihie

dumsigle

swmehildaandmuluaisaiiendaain fisulaifla interval

7]

Wiaut performance

tHiunvsaaniidanaualsiia Anndvndamis tasuas

arilaany dadimastaaiituy ssearnilaiy

Zone 2: Fat bumning AndserastiaguTmsinotudasnysilnuinanuda

{(Endurance) 119 muL?nﬁnxséataw‘lma‘s14u1'£zinmcia"s:'g

ne i Fasy Teuaandrdsngdruiufialme lddwiuais recovery i

= i ' o w
sUN 2.10 %9 zones A149 VaIN15RBNANEINIY

TovadlwuamavFoauandsiuluuandng udriiannuedondeiu wasursditnnusily
8aNMAY  ¥9namils AaUssaas Heart rate 1l lvuuUseana 20-40 wil wazdmdy

laugeq A 2-10 wiil dieldnsinlsuseavs nmdiail

% of max iJR Example
Target zone - . bpm iange duration Training benefit
{  90-100% i than ~ Benéfis: Inc:eam‘@axg’énu}n‘js_lérﬁ 1 race speed
171190 b 1 5 e Feals ke: Very exnausting for breatking and muscles

Recommended for: Viery it persons with athletic training

Increases maximum performance capacily
Feeis Jike: Muscular fatigue and heavy breathing
Recommentded for: Fit users and for short exercises

80-90% 2-10
152-171 bpm  minutes

] ‘ﬂenéffmiimb(qﬁs
Feels like: Light ir
Recommended for:

Improve
Fitness

10-40
minutes

. Beoefits: lmproves basic eng
' Feels like: Comiostable,
e o S Recommended lor: Everylx +H
Lose i ATEILCE | shorter exercises Glain i
Weipht | 3 Beaefits: Improves overall heaith and metabolism, helps recovery
: : Feels tike: Very casy for breathing and muscies
104-114 bpm minutes Recommended for: Basic training for novice exercisers, weight
managament and active recovery

JUN 2.11 919n1509nMEIN861
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ot siilsniseaniu 3 andsvasingng fe sanmdameiitemumnimiindadau (Lose
weight) Amslieglu Teu 1-2 fa Very Light uag Light usditetfiuaruianvessnenie
(Improve Fitness) tilansuasiwialy iy performance flviUsznas HR Teglulau 24
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W A 91y 31 U tRaisueandidinialaenisis devihedls..

1. AIUMIAY MaxHR Feenaasldgnmadamaniniawisuiiauiainnniing azle

Usuaneu 189
2. 2.53uAWI85uaw Baldutinaty 15 Ui

3. 990 aennInluwuuTeniesssumn uialaun tiedszassssiuninduveaiila

Tyfagii 60-75% vea MaxHR lngdiniaiuazedil 113-141

v owver 1 o as Ay o X a2 agwve & A quv & =i
4. angdndimedden Sumslddniniudninaseaisliiduitely HR Julleyd

9 2 wag 3

5. dnaludnidndmitniiuly melahiviu Adasy anasanloy 3 wiled 2 a3dndngs
windnhamaaiegilau 1 Taovaluwushiiielmilissaes HR agileu 1-2 &

Wa

6. lUuszuna 2 dainrufnvessenieyiasifiuty ﬁwmaaa‘E’Jn'ﬁeTw*ué’umag”lu

oy 2-3 11nTu
VB

Wisnluszuznilsdndunninar MaxHR duiiaieslufanunsauuusadivtuls waznisin

' a w ° v 0§ v a0 v =&
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g‘d‘ﬁ 2.12 Connective tissue wrapping of skeletal muscle
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g‘dﬁ 2.13 Skeletal muscle fiber
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gﬂﬁ 2.14 Microscopic anatomy of a skeletal muscle fiber
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loudafiuszeginiududlond (Z-line) Feagnuaremsladloudazdng Wasnndudlay

[ 2
o as

satnrannuevadulenduniioans awiy Yaesladiedion

¢ ¢ = o o0y w o & o
LaLLUUﬂLLaxL’UmlaLLuuﬁ (I—Band ) U‘i'iﬁ;aﬂ QQLUULWQMW']I‘WLHUIUﬂa']l.lLUE]aflEJllaﬂ'l&ffu%

Y

Usinguan

ﬁ%e’fu‘lmé’m&ﬁaawgﬂﬁaaanmnﬁ'mmmﬂﬁﬂﬂnﬁ Uaneasadulowdaiunisluiwes
wuuwsizgnAeenandy - Fasiliusenlay (H -zone)  Usingagnssnansvesiunie

LUUR

v & L a g a o v 1Y) o w =
nannlioatsazvamdiedulybiledulazudaiudoudmiu luvueinduidoans
va iilesnnduloudaiivauivegiududlod dulu deidudladgnAadwmiuiasshls

Ya9lanvuanazanansladonasduasnylugas

ngunvairaanduileareiisondn vauidulewdaudimiiu (Sliding over the

filaments theory)

X a o & i

2.4.1.6 vinvaudulunauiaans
Nuaisnsudnntedimanaraisivenldswundulondniieatweamiiy 2 «ia fs 14y
Tonanuileduns wazdulonduniledan msﬁLﬁu'laﬂé'wmﬁamaQnﬁ’nLLumﬂuﬁLLm wava

1 Lainmsdunadnuszneududiulvgvesndulonduoans

Tumsduundulandaiiearsuszant dilondudoarsduns gnarsanIndudu
Tandnuiloanaitnadadn (Slow twitch fiber) wiefiSongain dulandnioaeuuuiead (ST
fiber) Wulonaundoaroviindung dudulendunileansfimnzansunsvieussesen d
ﬁ’ﬂﬁ]xwuuﬂﬂ“luné’wutﬁaawﬁ*zim'lun'rmsagﬂfw waznduiioana i fidasunsaliigag
vodlan  dudulondudeasdungniinsaridudilendudoneivaings  (Fast
twitch fiver) w3ai3andeq 1 @ulenduiioansuuuiewdi (Ft fiber) dulodunisinazmwuan

lunanudlemvimtifitieanisee
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luthgtunsdwundulendunioas Seliddsuwvadluanszuuin deuundy
'I.EJné"mu‘faawmuﬁt,fluﬂﬁém.umaanmué’ﬂumsmiﬁmwmLﬁulané'mﬁaaw s
fuwut  dulondundearwdun  dadudlondunioasiivadii ganusauustay
ponlUlddn 2 vila Fudulondnnieduia 2 viia feuuansetulugunisyiuniad

o e
A35IneN
Uwad uazmue (Peter et al,, 1972) leswunidulanduiioatsmudneaznisviiemy
Tisulddaiau 3 via A
1. dulenduilearsuuunesig  uassedldesndwutaslunisuagn (Slow,

Oxidative fiber) usaniasnda<) 1 Wdulonduiteaeuuuieals (SO Fiber)

2. @ulondrudoatsuuunadigg u,azéfaa'l,'ﬁ'aaﬂ%mumaamungimaﬁm’tummmﬁa
(Fast, Oxidative, Glycolytic fiber) wianisongaq 11 @ulondunflearsuvuenled (FOG

fiber)

3. widlsnamlieasuuuvedandy  wazdeddnalaadaelunisundaiiies oo

(Fast glycolytic fiber) videfi3angaq 41 dulonduidiaanewuuiews (FG fiver)

gluing uazuja (Dubowitz and Brooke, 1973) ldi3anidulandmiioatsnuuioale

i

11 wulonaundloareyiian 1 (Type ) wazldGsndulondsidoarstvuenladuaziuuiew

=

¥ wulenduileaneviin 2 1o uazviln 2 T (Type lla uaz Type Iib) Ay

A5 2.1 auantRveadulonduiiloansuiindngg

wulendadleans | dulendudeas | dulonadudieans

GG wilateales (SO) yiimanled (FOG) | wliaawd (FG)
wiailail 1 () W3aliai 2 ia wIeyiini 2 U (Ib)
(lla)
< ar o & =1
ALTIVINITARG iy 32 132

YUIA \an Tnay Tngy
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nsviaureaaulallulodu

L7ilwa (Myosin ATPase) A1 GN N
WoIUIN1SVRISLANaNELlA
= at . 1 e =1 I
\sAAdY (Sarroplasmic Taiudiauss WAL RINIER
Reticulum)
Waduwelsia R nang 7!
wasuauuelsta AN nang a
Meed 2.2 auaudBvandulendwiioanuiindag (de)
wulandatieans | Wulendwitioans | w@ulonduieans
AN aimedle (SO) | wlmenled (FOG) | wilaeud (FG)
vsaatian 1 (1) niovllan 2 o (1a) | vIeviledt 2 O (Ib)
9RTIANUMLDY GV PR willee wilegunnian
o
willas
Tululnaouaie 2 EC) 1N oy
nsvinauresaaull
lulnAaunsy 17N 3170 lay
ulnalalnuiazay Uay 170 170
o s
nnsyinauvedaule]
P o £
lulnAauwnse 1110 170 Uny
Iulnalaluiiasay Uae 170 3170
ATIURUILLLYaAULHaRa | 1N Urunang Uag

YUIRYBILAUUTEEW
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Fnuesiudlagais

Tundnanilovasnuimly 46 38 16
Fnnuedidulaoais

Tundanilevestindsszeslna | 80 14 5
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Tundnilevonindeszesdy | 23 48 28

21A15°9% 1 azdanamiulaindulenduiaatouuueale dauaiusalunseaana iy
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nasavuitouldswludmiunisuanaasleiu wazaisiulawsaliidumsvaulaasnlas
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wngdmiviansauidesddndinuuuuiisasmsliiuiiila vedmsgindulondunie
& = o = 14 =
aneuuuil fiwulilveeunietes wasiinnuaunsogdumsuanaansaslulawmsn Ty
=il a v [ & & =~ = & 2 o
nywivIneendiou Wulonduilearsviauuuienleduazioviflnalawuivasaunius

UIndmsunsuaanasnundaslaagesinga

2.4.2 A1TMNIUVaINAULLRAY
AMIUNIIIULBINAUL LN TUUINTTIASYNIUBE 199aLRY TeausawU

as

1/ dy =l
aanlinill A

' v & 4 a v oo . o v iy v oa o al
L. ngunawiiledvitnii (Agonist) indeulundesa WedalviAnnsirdeuiives

519018

2. ngunaailedanssda (Antagonist) Aunaundnanilafindaulmdess Taafinng
Waunaeuazsenbiiinsaaeuln uiwihuihiadeulmdedeluiimmmssduiungy
nanutianvinniing

3. naunanuileiagseuq Yere (Stabilizers) GavhmihiivasdanisUszastaion:
dudulildiimaiadaud iefissilindudoivinmiiioanusswianulfedraiissansnm

¥ "
s o o L |

4. ngunanilefvivihidismie (Synergist) n1sviauvesngundunilediviviini

i)

uibildndunduniianiuduneuauasiamsvirauiiunguusn

2.4.2.1 ¥1aU89IN15UAA
fudsiideninniinsanlunsmndivesndnisleun naildlunisnesa
(Contraction time) tianiildlunisranedi (Relaxation time) SaAendasiuaulunts
uA (Velocity of contraction) n1siasunasnnueny (Length change or
Displacement) wassslun13mama (Force production) lianunsautseiinnisuasilaviane

WUURAIY
1. wussunsieaaulm

1.1 Static contraction hifimsiedsulwivestenausiinsiulmiiy weil

AuEaIluna1Ilie Wy weneuenveinung dussiaduiilunaanisudvasliviy

1.2 Dynamic contraction fin1aiadaulmvestarausiiniy wazinuma

lundnanile wu snveung assdiuainiiu Iniseevasdalidiu
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2. WUIRNANUAIYINE11LTD

2.1 Isometric contraction AuASlUNEILLDAIT WazAILeTINaLLTe

At Felaifinsiedauluilisiy

2.2 Isotonic contraction ANUAIlUNANILLBAT LazAIunauLe

Wasuwlas 3adinswedeulm iy Aeduatuazeniyu

- Mndunllanadiduas 13end1 § Shortening contraction (12138nd1 Concentric

contraction) 19U snvasaseduunld dnssadanlidiy

- naiee180n 138N 3 Lengthening contraction (8793891 Eccentric contraction)
Wy wenemesiiienassduinal lngnsivbeadensen 1ausidesY ansias v
nanuiianasiey nsuaiakuy Eccentric contraction vl ARNIsuIaUERYIeEng vaq
wulondnaiale
2.3 Isokinetic contraction tunisvadivesnaiuislaefiauslunisve
#aAsil (Constant velodity of Lengthening contraction) Fuinidunisiadeulmaidagy do
odeinTesiiofieanuuunnduiivay (Isokinetic machine) (il Dynamic contraction fld)
2.4.3 UMEaWAUYDINa L leany
o o & 2 Eas WA \ o o & o @ o v o
Wenaniegnnssau - suazpevausdlagnsuanyszalii Sadudvih i
nuievered yiliAenisgeduldun Mussquaadeniiogluvinatduazansadily
v v & o = R, a a " o
mudulevesndile  Wevszyueadonlswsmiudulelsiulaledy  (Myosin) el

AuanURLsIUGensEduats ATP @15 ATP dasuandadiu ADP daduwdaulunisvad

Y9N LD

ATP Aauvidsndsnuveasanie arsussaoviiavdislumsaiemanssineg sunds

Wwaa Yemsduaszwmaaiiluwad waslindulunisvuadivanaiuiies

ATP gardauinainansamsniulssviunll ndudiessil ATP drseafiulilale
vawunn Geanunanldliiiies 1/6 univiidy Sedndudeiinsruiunsduasiz ATP Fulmi
lunsdliviesaanidsaniu a1siilddansisi ATP Ao CP (Creatine Phosphate) Tns CP 9

sy ADP Tinanedu ATP Tushaanfiss 5 Jundl nssuiunisiiSenin Anaerobic
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phase Ao lidesadueandiauainmeuen dlelé ATP nl¥nuiisseudifidesins
dunszitulmilasoandiausnmeensemsmeladn  Eend1 Aerobic phase lag
nszurunsuandueslnalauliidunsalngiouaznsauania nszurunisagdisdaiainis
viumasnduidelenitusunssiiiinamesnsauanimnniuly nanuiloesdnanud
iy

2.4.4 wavasn1saannIadn1enidanaluiloans

2.4.4.1 Yauzaann1aInig

1. AUSazANNRGITaInataanelusE IS UaRT

AMuSlumsvaiiveandaiioaisvzanaiioauminvesuiiuindy  Iauan
(Windinski, 1963) ldvinmswaasauwaswuindendnniearsiviauuldiumsnszaulive
fsednaiiggauumbesusialdlunivedivendunievasnduilaateiiviion
wrvaziiduwinty - ldansuaddudunisesadieadeatunsidimtn @y nns

o 4 o ¢ V. - = v g ' Zal e v &= )
HARILUAR  %IDUIIWUAA) Uislunedteaiany sdnalsan lunsaivinaudleiinisuadlae
iendastunsladminnsnssduenssuaUssamlivthagudvinuasiiaiuuiundy

Ve, o

i i o < Y o9 vao 1 € =g v
{Aveaguan lidmalunuvdala nssuavszanvazgnassquinliauiuesnhgeudild
Tumehnuwihiy mewnld pruduiusssninenssasuslunisndvesnduiloans
JmsinsuiisiuanandRvewilpdendwiiieatsannnimsiarsauiifgifuszuy

Uszamnang
% S o o o X v A;ll
2. aAnusaumnavulundtuilaans

nsuanvesnalleanedunaviliinmusavlundudeatofivinndy Ay
FouvziinTunIauiunvamassnduileatsliinazdunswaduuuleleinis lolaunsa
=y a a o 5 (] 9/ z’f o oo -::-’ % o dv
wislola@uAnimy  wenantiu  aruseulundailearaduintulalurasnduiieas
paefmuarlurusmamuganmlni

@

= 1 [ & i 2 o o
ﬂ’]'iNﬁﬂﬂ'J’]l!iBU‘[uﬂa'lﬂJi.uE]a'lEl wuseanlawdu 4 LU AU

L. anwssuiindulutisiindunilaarsgnnszau iNaannsuenieenyesens
waatiuulosaudluvionilanaaiiasindy SoihliiAsanmilnaslasiuvaador

nanuile wsaSunintusseswssulunisuaiivsinataiioans
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2. anuTeuiitindulusuznaudoatsunadudn (inainnissushvesdulaousaiu
Autduleluledulunsvesuuulelaswnia vianisdeudmiuresdulowsaniuiudulely

ladulunimaduuulelelniavialelefufa sauviesmsuandivateii adundisuy

3. anusauiiaduluvasndundeatsaaesi inannnisaatenisniaes
o & w & o - ) [ & a 1%
nanulaanslunisuasiwuuleluwnia wionisdeusananiuveaduloudaiiu waziduls

Tuledulunisvaduuulalelnin vielelemiufa

g, m'm%'auﬁLﬁm%u‘twmxﬁs‘wmaﬁné’qﬁuejamwﬂﬂﬁ WARINANTHI9IUY DY
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§17

3. AUMlaganvednanuiilaany

el o W

mﬂmsﬁﬂmmaaaﬁm'"Luuﬂ,uaﬁmauﬁaﬁwﬁ'ulﬁLLamﬂﬁLﬁuiw WUIBEUATILNE 1T
Audulenanuiloarauuunadusinewtssaniinimulssusinad ot udulonduie

ANULUUNARISD

\WasnnauwiliesdwesiumealiugUassademaiauinn - duiu dhadsivennis

saniidmoduiienn  liweewdnwduaiislumsiaadouszaognisuniamies

@
@

alusswinaduinn  Milmssnsdeuvsasniaed vessnniy  wsviin R Emase
wisduldathadiussansnmmiuniusasanisudaiy M3HnYeUgNADIAINUANITIN1T93]
dAsdeaduethann Wy ﬂ’:‘iﬂﬂ%’@uwﬁﬂﬁéwnwa‘uaaﬁ’nﬁmﬁwmléf_wﬁﬂiﬁﬁuu 1ng
fimsavauveansauaniatosainalusnnie venantumsindenduiliianisdisainis

Tglnalataunialusianie lidaAwaunsadrlesun lddundanulduiniy Smunoaan
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lnalauiiazaslundriowasiuayligminnldaumunsiauly wasfaziliaa

'
v a =

wilesaniniutias Aiddgdnuszmnils Aenisiindesasvinliinfnaunsauudag

=

Avanmundeildd Wy nstindeuluie faampiige sstelunsananeiieumniinagly
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i a & o 8 o i
TN HQQLﬂUIU AaanaUaNNTINTTUF LA UN LLaga’]3“33Lﬂmﬁalwﬁ']ﬂ'181uﬁ"lqﬂ'lﬂ

u

2.4.4.2 NYNEINITIBNNAIAINTY
mevasmsesnidimessyilinaunilelinisdouwlas  valassadauazutii
pdulsnd maldeuulaniuiuegivriinvesnssendidinme nszviliiesaunnsieiy

o a in v o wae o =1 s 2
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I v & o as 9 3 o wm < ' =3 [
WIaLssvaInae  msseniasmeiildusimensuufjifiniseaoulmaedesagy sudy
nsuSuUsmeiunnudlunsnadivesndunile saziinseanmdaneildusanenonily

o I oA o ) o [y &
ﬂﬁtﬂﬁE]UlWJE]EHx‘iGIEJLUBQH’]’JH'IU ﬁwl.ﬂum'iﬂiuﬂ':}mNW’I‘LJW’N?.JEJGWIU‘U@NHEWiJLLlE]

nseanfasnIeIzinlriniswasullaswesnaiuile s

&/
L. 1

1. NunmndnveInauiile

v . [
=l 2 ar

NUIINITEBNMAINEVIINUINTNGA  (Cross-sectional  area) 1oty uas
ATIANINUSIAEATY SErIMSLRUANTFR A UMSRLLSand e wiRdaiTaanties
Auhmsiinuiidauy sndunisifusnevendulondianile (Hypertrophy) wisldiy

nudulonauits (Hyperplasia)
1.1 mawinvunvesdulondunie (Hypertrophy)

lefisnaanudn Resistance training v lhduigudnarsvaadulondmnile

Wiy femsld Computerized tomography ¥nl¥ Hagemark wazane (1981) vinisia

3

L

uimhsisludgnviaaes 2 adu fe dnemihwinuageussmr wuin dhendhwiind

=

2
L U

wunndsavesndanilelanit wazwuinlunasinmsiiuvunaeesnduiie

1.2 maiudnuedilenannis (Hyperplasia)

[
& o o

wé’ngﬂuﬁaﬂ’uaqudwﬁm‘stﬁmﬁuuuwaqLér'u'(,uné’mﬁaiuwwuuuﬁaa an
ﬁamﬁ%’aﬁaﬁ'wuu”jwﬁ' Hyperplasia  Tudnivaaesfdildsunmsinndivrsaliieatunis
c‘?mwa1@mwaLﬁﬂﬁﬂLLaxﬁﬁﬂﬁﬂuﬁwuauLé’u’laﬂﬁmLﬁadnt«?}aﬁalﬁﬁaa agelsnd  Unidedau
Tugasauniuimsisiuinisneandudanionss Hypertrophy Wumaain

Resistance training
2. vilnvandulunauiiio

lafidn3devareaudnudiuyszneveasiadulonddeiilvinisi nuuy
Resistance training uagwuu Endurance training Wunawsud windSeuiisunanis
Wasuuwlasnmsiliaie 2 et mnmsAnwdanaravitly Tesch was Karisson (1985) o
s1e9udndinisuiy FT - ST fiber area ratio Tuﬁﬂaﬂﬁmﬁnmmnfjﬂﬂejuﬁ'u Fadutinuneudn
tinde tndenu uasgitllddusiniin deuldasmudiuiinistingaenisenividnyila

Hypertrophy @4 FT fiber
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3. Malasunuaamnadoagl

nMawdsunlamsduaiinaudanistiniduldns Aerobic changes uaz Anaerobic

changes

3.1 Aerobic changes mstlasundamssunelsdaietulundiuiieans

MTuwav1n Endurance training
1) 1WuUIuu Myoglobin
2) Wineandwduvasasiulawmse (naulaiau)

3) iLsanTatuvaalyiiy

3.2 Anaerobic changes n1stlasulUamsnukeuuslstalundiieansy

annsiatiu fe

1) M3% 191783 Phosphagen (ATP-PC) system Wiy i ATP fliuazaul3ly
ndaieiudy

2) Wit 9auee Anaerobic glycolysis ABAINIANUABNTALAARATILILLIIN

nAale

%3 mimﬁ'uuuﬂaa’[u Fast twitch fiber wag Slow twitch-fiber WuitHaD4

nsEnviluiin1smevaueII Wz FT wag ST fibers pMsUasuulassumisiiassalyi

1) mesmunsdsundaalstady wudriinsdiuvia FT way ST

fibers

2) drumsdsundas elycolytic capacity wulu FT fibers 11nn71
3) mstlnualstnveyinlel FTb Aes Udeuluidy FTa

4. BarsInNISENIULLI D8
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Wudinsuudinnseeniidaneaudlosdesdunalde fa wwvinlizussaninues

1Y & ' da v va ' pes - 2 o v Pt panp. 1%
nanutinanas agrelsnd lainswuinnisinauiesdazaisnsavinlinavasnistniadule
Taganzlussoze)

=4 v é’ o e
5. N19LUYIANAILLLRIINN1TERNATEINTE

g1nsluiendanilanevasainniseaniidsniety Wuneinuldvay orany

Vufuag0ani&aang vsenumeudniseaniasmeaduial 1-2 5u

< .
2.5 lulasraulnsataas (Microcontroller)
Lﬁuisuuﬁ‘dixnauﬁwwﬁwﬂ:1mmﬁ’aLL‘UU'&’aﬂ‘m(RAM)L'.,a:;LLUUS'm(ROM) WU
Uszinanauaznainduns lowinnnelusy awnsadoulusunsuitenauay svuudugan

s ¥ as [ s o =
Gﬂ’ﬂdﬂ']'i‘lﬂ Ituszuuelsistinuils

2.5.1 Uszinvaslulasaaulnsaiass
finasinsnuunvatssineiy IMIUBUNALAZIE WA YUIRTDIMIIBALINEIAT LA

drunnizudamudantnenssy feesiwulddinuunndy
L. lulasmeulvsamadasvga PIC (USEWERER Microchip lalasiy)
2. ulasmeulvsataeinizga MCS51 (USHMduaR Atmel Phillips)
3. lulnsreulviaiaasnszna AVR (USemduan Atmel) 41

4. hilasmoulniaiaainszna ARM7,ARMY (USEEan Atmel, Phillips, Analog Device,

Sumsung, STMicroelectronics)

5. lulas Aoulnsalaainsvna Basic Stamp (USANER Parallax)
6. lulasmaulnsaiaasnszna PSOC (US¥minan CYPRESS)

7. lulasmeulnsalaeinszna MSP (USEMArER Texas Intruments)
8. lulnsneulnsaaainsvna 68HC (U3MEHER MOTOROLA)

9. lulasmoulnsalaasnszna H8 (USEMEHan Renesas)

10. lmlﬂiﬂauIWEaLaa%mssqa RABBIT (U3tmenan RABBIT SEMICONDUCTOR)
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11. lulasreulvsameinszga 280 (US¥wEnan Zilog)

2.5.2 minldlunisilsululasaoulvsaiaas
awninlgludesiu lulasreulvsalasivimsvna sxldldasunnamn uiunsnszgaaglils

¥ =

UMW TuagiuuTemguan Software (InevialuaziSundn Editor And Complier) fil4ideu

u

awilulasreulnsaaodaiu Toun
1.a7w1 Assembly

2.0791 Basic

3.7 C

4.n191 Pascal

2.5.3 maUszgnaldlulasaoulnsaass
inluldildluszuuvesgunsaldu q wialdauaunsniduusesne wu llusasud, wieu
lulasiav, w3sslsuainia, iasesdnaaiudd Wusy wseitlilasreulinsamesiiven

wmnnzausanisldlunuaIuguvatsysznig gy
= =i v wal =3

- Anlofuavszuuiladivuiadn

- szuuiladsmganinisldinlulasinswawes

- 19T laaziinutudaules YrvanteRanalniiataaziindulalunisseieas

’ d
wa a

- dnuandRiAtamiununiuaulaomnzddnulieg
- Pwanszezialun sz uUle

2.5.4 lulasraulnsawaas Arduino
Whilulasreulnsaaeiaszga AVR suiadndusysvananauazdiny deiinmswaniuuy
open source ﬁi}ﬂLsiu'luﬁf'aa‘uaammdwa’[,un”l'{[‘?fq"tmﬁaamﬂﬁmiaaﬂLLUUﬂwﬁuﬁnaq%umw
aduayumsliou segluuuithidudou sudsdinmiamuuy open source Aamstinme
Toyanu Hardware uay Software miniinsurluimunuazdssynaldauiusgraunsvans

o o

uannildaiisimliuns i source code aniavuaunn Jamnzanamiugisusy

JldnuamsosenaBiannseiindanniousnudidoudadiniinn VO veweia vy

AdmpauazwuUawasniiaulUTuAIngUnsaing 9ty (sensonuuusingg  saulufenas
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mIvANgUNIAlleYNAA Y vaeall wawes Wudu viaiennuazainannsadense
AuvasaLEsy (Arduino Shield) UszlAnaee 1l Arduino XBee Shield, Arduino Music

Shield, Arduino Relay Shield, Arduino Wireless Shield, Arduino GPRS Shield 106w

2.5.4.1 JUA199¥a49 Arduino
UagUuiindneaninannndt 20 gu lasiinnuuansrsiuiamsinuaun 3nuiuiu sdnvves
whgUszanana TuinuauEiasiiudsniion smaulagemy Jufiuaiuazaan

Tunsldaudietu wu

Arduino UNO Wuveiaugiunliviuite anansauluszgndldfunusneé manzen

TR

gﬂﬁ 2.15 Arduino Uno

Arduino Micro uvesaruiadn fawauiiuidosniijusug wanzamsiuldluay builtin

= ¢ L5

€l =3 ' s ¢ e,
melugunsalifivunaidn wu wnd Adueta Wusiu
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g‘lJv“i 2.16 Arduino Micro

Arduino Yun Lﬁuuai‘ﬂﬁgmﬂuqﬂﬂsaivﬁ'wlﬂmulu U Ethernet, Wifi, 9898195uU Micro-SD

card WsNEamIUNIIlYIUAI Internet of Things

ARDUINOD

SYUNE

sUil 2.17 Arduino Yan

2.5.4.2 nn5lUsunsy Arduino
Wsunsuuuneuiumes thumadusunsy Arduino IDE Gafulusunsuuuy open-
source MmN lsunaznisewlvanlusunsudulusegisiiente Arduino IDE tuanunsald

ulsuuszundfinnais Windows Mac 0S X wag Linux awndililunisdoulusunsudie
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C++ illlassainvesiinwilassulndifoiuiunw@nnsgiu (ANSIC) ieudiing
Uiuugsgduuulumsiioulusunsuusdanliissluamnimudndes  ieanaugsenlunis

Weulusunsuuaziiuaudie azmnninisdsunuuumsgiulaeass

gﬂﬁ 2.18 Arduino program

5 & yy ¢

2.6 N1389a13bideUUU Bluetooth

ugys (Bluetooth) Aa szuumsdedrsvetaunsaldianinilauuuaninis fldnatians
dnduingsvazdu (Short-Range Radio Links) tlu denantlunisinsiedaans sewinsgunsal
swliaiu agunennnsldaoeda vie aedyyiadeude wazlianfudeddnis
WUk UUEURSIUlauAuB UNs IR F4N9INANAIINALAINLINAIINSITBURBIUY
= P ! i s e A oar Ls o (3 a o I %)
ausnan Mdeuresswindnsdwiiledorugunsal Tulnsdwiindouiisureuq Tasilagty

waluladnisdeaslimeugys  gnuwszgndldanulunadendefugunsalaneg  mils

0

} 2
] o

azaandansldan Weswnldadaiiui ddeddaunsaimuaedygia awisadeudeld
lna iy nsdsdayarininsdnwiedouiiniowmisludilnsdwindounonedomis  win
1 1 W o @) . 2 I3 =Y n:i o v f5 d' 1 v v |
dar A dyey ey infludedligunnliasunevinligunsalisaeudousaiuls e

welulagugys helinsdsteyavesgunsalivaeazainiulasmsdesiaiuing
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2.6.1 MaNN13V19IUVBI Bluetooth

svuusorelfanedmynaanididonda Tngmssseminsgunsaifieglndiuniail luus
azaiete axiiaunsaldinils Fundt mames(Master) visoiusitng vuthiauaunsng
nuuazUsranuliivgunsaliduglundetedisaty drugunsaiiliensesidun
Sund1 @aml (Slave) wiafgnine mumnumnzandanieluadotieasinsianisiues
dnluifeeluslneeaimsgiu - guasalugyousiazfaziiueniasa (Address) wianmsssy
siwmis Fadusiauszirdiilitdugunsaldaiu Samuenunn 48 Tn Foni 7 womne
(8D_ADDR) ldlunissuungunsaiustazsuarldlunisszyanuiildgunsaitug

i d a
2.6.2 AudARUINY

AwdimsgIuamiumaluladugnsusyina 2.4 -2.483 Annzdeed (GHz) Teta
o g v W w o o &g v v & o
Audiilfnuenausnduiudidlunslssma  dewnanudilfamivugys  Wueud

a13138u2 (Unlicensed frequency) lisasveayganisldaiuanuiisenanainuiiesun

nuansednassMBvesszmAtug nilinsldnuauaiivedn enagnsuniuaindsing q

=

tu AdudygusunINNNATete faglnaiuldie duiulseAvinimesnisldiuugysis

u—

(%
L7

fuagiuamuamuetaunsal 3ruIuvieanauvuwuresmsldaudae

2.6.3 sszLBUABYRIUGYS
gunsaiugysgnudteaniuanisediu mmpuaunsalunisdsfaya sedumia (Class 1)

anunsaivdeyalusal 100 was Tndsulssnn 100 fadses suduaes (Class 2)

[

v

aunsodudeyaludad 10 was Tondanulseuia 2.5 fiaddad seduanu (Class 3) @190

u

Juedstoualuseil 1 wes Tdwdulssunm 1 Sadias

u

2.6.4 daulsznauvasyadaya
Tayainiudeglunioiaugyn gnudsesniumiiodany Sunin iifly (packet data

unit: PDU) @ausznaulusng
- WiansLinda (Access Code) \uduimifiudoyamnsauadoinauazieninsanieniumia
vosgunsaliuLayaten Juuaen 72 a
' @ ' o 2 v v o | v = a
- du (Header) Wudniiuteyadumsiimuzanlunisdedoya flvunnen 54 On
- oya (Payload) Aedeyaiidesmadiludsatems feumsewine 0 -2745 i Guagiu

A5l
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2.6.5 dasuialunsuaniasudoya

Agaaaiiugnilunsddeyavesiaztosdyaganssna 1 wansdnsodunii

(Mbps)  isilarusaiidddassonadosnds Wasmnaruiundmasdsluannsauny
wazdansnisdslaya venanigldlundaziladn assdsmmannsalunisdeioyariu

e miliauawnsalunsddayaanas

2.6.6 MANNITNNTUVBIUGYS

2.6.6.1 mydstayarinuaauingalgnisusaunay

v o

1 < ) [
wsawasﬂauumwmmgmm@aamﬂu 79

a '

nszuIuN sasteyarunduing t

9

s =i

Yosdnnalaeddayaluvutesdynianuaeliinegwetiswmmdsuiildnmualy

L 7]
s as

B ¥ufines Uﬁz’Iauaéh&1ﬁ’wé’ummﬁﬁLﬂ‘a‘auwaamummﬁﬂaqﬂﬁaaﬁmmwmﬁé’&iaﬁmﬂunm

u

L E R "
= ot w ool

WAeuY mumaﬂaaﬁuﬂﬁﬁﬂ{]’uﬁagamn;ﬂﬂz’fﬁu dWeaanaisuanuaddsazidtlanusewing
TGRSR RN

1

2.6.6.2 gULLUUf{'cgm’]mﬂuW!qUﬂmj (Service discovery protocol)

w

uvuresdyaaildlunsdungunsel vansiegladifssiu Fanszuaunisil Bu

i
o o P

vingunanlugysdsdyaadaizuuuuidifulaszwingunsalugys wWegunsaiugysiu wy

U

]
= s

ARudLIT Navmavausinduin Tnsdemasauszaases nduuwagvinlvaunsaivaaea

annsadausanuldludunaudsly

2.6.7 gUuuun13dedns (Application protocol)
mdwsenszurumsignldlaglusunsudszand Weimuatunay nsguaunslunisiu
wazdstaya gnanntunlifimnndudasy Tnewaluladvialusunsuussandviluannse
wildlfoule Fassuvugysliunortusinreamariildonlunmadeudosswinagunsaing
deanviladneg  esminguuuunisfemsasuandriuy - msdeusaiuiniatieugns
sewlneuimeiinuazand (mouse) ldlwslnreaandied -232 (RS-232) nsuanudey
as | a ¢ & aal = < & .
TayaTsmNnoNIme N Laziasesineltlnsinasawanidsudouiand (Object

exchange : OBEX) waznisifeuraszwineeuiuneinnningaioudaludiaunsalia

ieuna (router) l4lwslnasagasoga (Point to Point protocol : PPP)
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2.7 TUsunsy MATLAB

2.7.1 MATLAB fAaazls

JUR 2.19 Tsunsu Matlab

Matlab 1y mm&wéuﬁqmaéizﬁ’uqaﬁmw%'auﬁwamwmﬁaumiv‘immﬂ?ﬁﬂﬁmau
(AA8LATRIAAEY) TeannsarInAderansiTutauldag1EInEmnnda

MwRsNNInesasgnay Wy N1w C, C++ %38 Fortran

Matlab Lflummaauﬁma%izﬁ’uqaﬁ’lﬁﬁ’m%’uﬁﬂmm%aﬁnaw (Numerical
Computing: 88UNBAIUEN) waMMANTIWHN uasllauwewnalady vhlmsiaunsaruiu
Nadws  Waudanadiy  afauuudiast  waswewndetuldiouazsintan meludi

& ars a

Matlab Ussneu shentsirenimes  yaudnd(Toolbox: nauilsdduduiaguluuday
a191397) wasiliduiugiudnunn mlinsiinnsiilivanuais s wieufumneud
swinhlvsunsun1seiun(Spreadsheet) wianwpaufiumedatonou Wy C, Ci+,

Fortran, Java Li,axﬁu‘]



a1

Auansad1 Matlab TWuszgndldnulivansanvunn s nMsUsERIanadn ey
(Signal Processing) n13daa15(Communication) n1suszinananwuazinlaimage and
Video Processing) szuumuAl(Control System) msiauazAIuAL(instruments and
Control) msAIMMAATEIMAAT(Economic) nMsmuIamadiineg(Biology) wazdus i

ummgmansuazimnsasauaundluwininsinyuazanamnssuild Matlab Tunns

ATILTIRILAY

2.7.1.1 agladdns Aaavly?

ayuuudne  fife  aunsiiliuansdnvasmesssunnd - anamfusadune uas
Anuduiudvasdeineg tuia aunsadinransaztslisAuateulineg Aiatuuy
Ian‘ﬁlﬁashegnﬁmmjuﬂw warianutdeieuniu
ANUUANAITZNIN Pure math U Applied Math
Pure Math:
- Concept
- Theory
- Reasoning
Applied Math:
- Problem solving
- Algorithm
- Stability, Convergence

ad

sUluuMIAMwINNAdnmans i 2 35 Ae

1. ldau Tunisaunauaswidinay Wy Pure Math



JUN 2.20 nsAuunsadsmansuuuldiie

2. 1ia30sdle 11y gnAn taTesAniay wazldrauiumes Wy Applied Math

Dinamlar Papar folt &t
fie Edn belp
H Pacermol i temory Registars |
= *
(¥}
s 3T S-MOTE PASTE Deeamiac List Data w
a9 3
NINE  jONE e ko Bl 04 Mok Hom
< Po emidg Y Rg « 20m » e
S BUM BONT AT K <o | ¥ [Standang Deviation 1 T
sx77f }
X e PIReSS ROP-NE MR 105 4 0% - | N [ [xvaive Frequency ||
P BV ki e Bgd e t LA | . 12 5 k3
= — .
dk WS I A ?
{89, 2 is £
by T - u 1
RPNt i - I 45 e
W 78 i 5 6 1
¢y 1 2 = >
£ en ol T8 5 1
g A AN L7 55 1
= q pmm—
] H
@ 3 _:_. ‘; 1
EE R 75 1
Bing 1
1
:

CsonT

al d' a £ fd‘ 1 . v} = v
JUn 2.21 wnsnsdalarinemansiawnsadidayalivannadinauiumnesle
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2.7.1.2 vilavaswanulsAuInAfinAEnsaeAa LR IneS
MIuINANAAEATIgABNRIADSAMNTILAVaIeLLIN Wy nsdeulusunsy
shonneniuaesialy Wy nw C, Fortran videhuq dmiuduinaunstiug vield
Tusunsuawizne SMaiimsf Wy Matlab, Mathcad | Mathematica, Maple 1usiu way

TUsunsunldanulens 1wy scilab, Octave 1Wudiu Tnswlseanmudnumznsidauls 2 52 As

1. Numerical Computing (Technical Computing) {un1suluAdiamansiddilay fa uny
e o s 1% o o [ ar & ¢ Y 2/ o <4
AmLUIeiIasLadlilusunsuAuuiaeuduitay vensduisnaudeuldiuiin fe

Matlab W8 Scilab

ew to MATLABY Watch this Videc, see Demos, of read Getting Started, X
> a =gphT 3:395 67 8.9] "
20

i Z
. 5 6
7 g )
2> FBeel Bt S BT 2R
b =
3 8 %
€ 5 q
3 2 1
>> ¢ = atb
Cc =
10 ] 10
10 i0 10
190 o 10
frosy | v

JU# 2.22 n13ld Matlab wiAnsuInfuLeuainduua 3 x 3

2. Symbolic Computing 1WunsAuiuatinmandidesus As douaunisinaas
wstivddlilusunsudnnamfmnsuiioglugUannisius Wawnsuddyq fiauiould

fiufa Mathematica, Maple, Mathcad
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Inf4}:= Integrate[1/{x*~3 -1}, x] j

2 1+2%x
Arch[r] ]
i

oua= {- Z Log([-1 - —Log[l+x+x®
wa | + S Logl-1+x] - —Log(l+x+x"]]

i)

nSl= Plot3D[Sin[y + Sin[3 x]]. {x. -3. 3}. {¥. -3. 3}]

é"
\i"\i'

1’\\““w ! \\\

ousl= - SurfaceGraphics - 3_

t:‘ o ) & a e =Y (4
U7 2.23 nisAuiuadinaaniideiulsineldlusunsunauiiiwes

2.7.1.3 danvadluswnsu MATLAB
- Tdswasuldauae wmulmwmﬂwawsuLmeaamwmmaanm‘lmmamawmiamm
La‘umm'znmswaaummm Al¥at1Tnd ﬂiuanm"l%’[umiaammmavLmﬁmmma

leG?ﬂ’]?i‘}’l'ﬂﬂ\‘ﬂEJLLEIVJJU‘S“HVIEﬂ'?WﬁdiJ']ﬂ

£

- 1w nau €]ﬂ%ﬁialan'ﬁﬂdﬂ‘liu‘i/]']ﬁﬂiuﬁﬂ’lﬂﬁl‘iﬂﬂﬂlJ']EJ dwiu Wuada ahn ﬂ’]i'JLﬂ'i'mW

50 fledanin mavsznananmuasdale msdnamaaTygmans uaziine Wudy

- 81 simulink Tdurenswasaiuayumsainuuiapmadnmaniuy Matlab wiex
shgviandamasaiuiinn ieldlunsinmeiszuuiigg nsadienwindu wiaada

gunsaldniagy

- Usznaumsiliidud wmivuanamansmiintugs lunisuanwadoyaiiviannuaneld

BUNF Y YaNIINTUTIE1NTaUSULRIN S HE s Laane
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L - B W v o v v a o a ¢
- Matlab fiia3asiiariguiulsslansing naIMIzauduLannindunIagunsal
dusa3U
- YA asiiad M IuaTLONNAIATUUY Matlab 98 GUI (Graphic User Interface) tiuia

AT IUBNNALATUUY Matlab AaeLA38aiiendne e (U Visual Basic

- Matlab @10150L801ATVUTIUAY NWE 2127 AeLiln Bnwa visesnsauas

NgUan

2.7.1.4 Ya\duvas MATLAB
o a calg v o =
- Lmaqﬁaummasﬁhmmﬂsxawﬁqua

-Tsunsuildudsznauiyoy Usznauyatenduazudenidasiuauinn dauiladduiiun

o v

WTauAU Matlab Janune vasionavi v daiduiigesnisaiuin

- 1AW

2.7.1.5 SuduTusunsa MATLAB

ganwsvialnesliod mivdwiamadinmans sxdsznausny 2 diudde fa
1. WuiA3eeAnian (Calculator) 7549 ARBAISAALASBIAREUMEADLAILNDS

2. Wunwssiugazeiurgunda ) dialigldaunsaimuuenwaindundesiladiy

FIWIEITU

NoUBUNTUGUIINYDY MATLAB fulay Tamsaadsrumatnluiuled

Y
2 '

www.mathworks.com YUkINABILY Matlab wWuUWwIadAnEaT WalUswnsudun suiliandnd

lamau *d\

fvimweuats 5198l Matlab  AumAITINgILARY(Square Root) vBY 99 i
\ATOMNIENTBUN(>>)UUWIAT Command Window T a = 99 W&INARE Enter UM
° | | a oS o o« a | o P v a & o
NMUAAT a 1N1AY 99 InanuTsvialud Jaumd b = sqrt(a) (el Matlab (Sanflandy sqrt

WA TINGIUEDWBINIUT a T munenliiviniy 99 nadwddsgudugng
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>> a = 23 A

39

>»> b = sqrc(a)

5UN 2.24 naansaindrdslulusunsy Matlab

< '

WMUINIIFIINTING WERIUae 99 lndeuazsaasunilautuiniosiaee wivenls

2
e

neundsnuautinuguvesavdwismuiadamanslagvialy

Es

nsasLennaaturselanduanizau Tnadeulusunsy m-file

AMs@gureantuinAnlRTy Matlab fenaiw Matlab WnAgIiud1 desadisulusunsy
& v a o.'; a L 78 k73 = o U e & o v s v
wreaannaatuuuiula Bldawes  idldaiwnddusuSulaidouls  desnls
wonnanduiifuuudyndiaiamsalinunddmivayndateld  wudetudusiesnld
HardunTosonduasiiauuy Matlab 15adedddnten Matlab wsiesasdunisioylg

uEna m-file
wannalAdunTarsnduuL Matlab wisesnls 2 wuu fe Harduduassus

L flidu Ju mHfile Adaslioufuusbunaviaiumanoimalunsiau duie
dndlugfiledifuly Matlab \esienuienmadnuniniy gy det) Wuiliudngaguly

Matlab dwiuAuiuainesiuuuy (Determinant) vasuasnsd WiaSenldisidadldas
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Ty

wdsimIngnaasnisaualiluisiy dudinesvazdmuadndsiiaSuavseliale ez

Matlab fimuadauls ans wesumaouuy Command Windows lagdmlufRagudn

2. anusl W m-file Asmmdmseflaridusineg ilimenu ievirausgralnagtmis
laalawrz azminlunsvie WewAdondeaniudvasaniuy Command Windows wintu

a @ o ' fo & a Y] v o ' a (¢ o
Ardsluaniudnazyiau dulwgindunenwndindulildouvedasvesiu Wy ansusnden

35U Sine

U

151711 MATLAB Awnmenng Mals i nvnaArdunesawasnaaiuaisas

AIuATBIMINENIENN (>>) ) Jeurids a = magic(7) Wuenilaidy magicm feglulausn
Matrix snaiamsnduunn 7 x 7 @azeduneliney weinduarnisdiuin) nadu Enter
< v o o & v o 1 o @ P i | & as
wioli Matlab vivu illafuussianiausilval Joud1ds inva) el matlab wenduas

a L @
ALWRINYYDS a fegU

Command Window

(1Y New to MATLAB? Watch this Video, see Examples, or read Getting Started, X
>>5\ a2 = magi ~
a4 S 8 Matlab TiAuadn a winduaedag 7 x 7

) 59 EE 7 10 19 28
32 47 7 e NWLIFON B8
5 & a 17 26 35 37
14 16 25 34 36 4
b 3 35 24 33 42 54 4
21 23 a3z 41 43 3 T2
23 31 20 29 2 1% 20
RN
>>\inv(a) b :
e e a0 Matlab e udizuasekad a
ans = - ' 4
9.0008 0.6008 0.0212  -0.0195  -0.0021 0.0041 0.08004
-0.0021 0.024%  =0.0195 0.0012 0.0004 6.0008 0.0008
6.0212 -0.0191 0.6064  -0.0021 0.0037 0.0008 0.0008
-0.0170 9.0008 0.0008 0.0008 5.0008 0.0008 0.0187
0.5008 9.0008  -0.0021 0.0037 0.0012 0.0207  -0.0185
0.0008 0.0008 0.0012 5.0004 0.0212 -0.9224 0.5037
0.0012  ~0.0025 0.0037 0.0212  -0.0185 0.000% 6.0008
f 5> | v

JUN 2.25 uadwdanAdelulusunsy Matlab
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Madsuuulumagnisiunameindigennuazdudaussrmsniann
Magrmuilinameidunsiaueinduun 7 x 7 desnathiidui@uegiuauuss
vesnanuna i) Fe9aEuiuYe Matlab fideu91n Matrix Laboratory nEiAR Cleave
Moler (Founder Matlab) liia3newemsiuaidwmiuAadariulausid Linpack Faudulausiiduiagd
dmiumuineuivAdn way Bispack Judulaviidwmsunismurasuuesng lagdaied

1 19 o 1 = as e, @ B = L3 = a = &
wUssineg - Wiansaiiuegluguanindlassaluifthdomnindaseiuednil)  asausn
Matlab gnifisutiudisnvesunsuiialdusznaulumsiSounsasumenisiuaiivade

(Linear Algrebra) feAauLABT

lausEilaidunes Linpack waz Eispack (awiuvada) (uvasanpilaidudgaguilin
annsasenliiunmneuiiumeivig W wu flndundunesawnindnnuua daidum
AsnEINSinroot)  wariliidunasgiusnning  alfrsudeuFonldlavsdman i

| L3
MUTaNDITUNTU

gﬂﬁl 2.26 Cleve Moler Q’FTUWU Matlab

Uanenmsse 1970 A Cleve Moler lallsugenilaslidesanaienldlausideidu
wiil wieliusgnaunadsunsaaundinanans uaslu ae. 1984 Cleve Moler wazgnAue
Jack Little sevonveuiuli Matlab Funwien1sfn  lnemateussuin Mathworks
(www.mathworks.com) uay Matlab  wedtulignideutivlmilaeldneidmsuenls
lausifleidutugevasstaies #ite Lapack way Arpack wiauyatendduiagullavsniteidu
ves Matlab) wanwawiinn uenaintiudads m-file Wuwwanalwddmiunen Matlab

lagawiy neudeiiin Simulink eldadauuusiasmendamans vy Matlab wiau
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o 2 o & & o o v o o
Uaaﬂwﬂaﬂﬁﬂgﬂmnma‘uu QUV]']IW Matlab Eﬁlﬂ'ﬁﬂmE]Uaua\ﬂﬂw%nﬂ'ﬂﬂﬂ'ﬁﬂﬂtﬂuaﬂ

gaamnIsIAEIiUN IR IMaumAlulad

242 mmﬂauﬁ:1ma%‘s:ﬁ’uqmaxehumznawiwq MATLAB
Aouazluldey MATLAB iaswndiladin wszaugedmsudsulusungy (High
Level programming Language) 1niidnwazeeils wazlugansuisdmsuduiandsiad
flgafiu 19U MATLAB ,Scilab, Octave wazduq Adunwseiugendneg du dude Waudla
Malab a@wnsaldauvamSidu Sclab way Octave lide mouiazlvniwsiunie Matlab
drulsznaundnvadusungy warnsld Matlab ien1sAuiadanadaluiseuazns

a31euinngsu EUﬁWUéﬁdLLﬁﬂdUé:BﬂlﬂE]SLLﬂ SM‘UB\?ﬂ’]‘L'}’]‘S?u’ﬁUQQ

s N TEMERES L TN

| | Assembly Language I

Machine Language

U 2.27 udenlapsunsunusziugedmsunadeuTusunss

asunalagaglladn mwimeniawesasaugs 1 amwivmanislusuns wu & euwnsu
wie  ama  duililusunsuwesideulunsuitasaanuaglifuassanaiauadues
Aovmes Hude aweeuiimeidunsiasandusyiug desmarhgnivayuduze
WIALTINNIIETNA  usnd I eakeLuATIdunbssiuae (Low-Level)

ilasnfavarillndidssiunmuiaiessslonindnvesnussdiuganniininssiuduie
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' ] ' [ oo tY P = gf’ s =t
M wazundieds  gmielusunsuiignuisuliuainarwssiugeasgnuady

nwiasedlnamranlnwdlassviedunaiiniaes

mwszavglaeanuuuluga 1950 Jagdunwszdugaiinnine wasuansaiueanly

Usenausiy Ada Algol Basic Cobol ¢ c++ fortrhan lisp pascal wag Prolog

mwsgiugeisaniaeniiae  aufiunslineusieguam  msduiadeudae
wansal(Even-Drive) Welidoulusunsuiinovaussdldlfednsaisa fussansam uay
=
320157

deiimsinlife Matlab Wuntwlndl@duanwnywd daty fdseneg Alnddsaiune

' =i

dumnn 1w vitliraaunsafinmnnsdeulusunauldie - Failsddudeanumne

[

Fotau Ballugunsiloulsunsuudmideulowndinduuy Matlab Sedaelusn

2.7.2.1 drudsznaudAyuad MATLAB
Matlab lfeenuvuiniieatuayunisihauvesglded 5 dw iiertaelunisiasizi

Taya uansnadoya Wearadudsing meuanldedunimduaziiustansamgaasigy

Zny Matiab

4, Handle Graphic

5UN 2.28 druszneunmaluves Matlab
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L. wihsrevdnuazuinneseswss Matlab wiefiiFaniuin Matlab Desktop Environment
i W v o 2 < ., at ' = @ o &4 oy 9

Pwliflivirenldhewassiniungau luduiusznoudoyandesiaiidisliisass
Wilviduiuazlvding  fewnsasilowvuguam (GU) Uszneusewihastos Current

Folder, Command Windows, Command History Way Workspace

2. w1 Matlab lddwiudsunevnaiedunioilidunesnnies Fnulaaaniz Matlab
nestu 2013a Huewwddulinalnaniandnlivuuiules www.mathworks.com Tnels

Matlab Editor Wiguluguilsidu m-file wiomndesilansraaeudalulusunsy

3. laumdilaidunazudenlnosunsuduaunnuasaseunauaeanuiin dudlassius
Haridu m-file w3o mdl o4 Simulink Wulwddes 13 lnawsasindandulwdiatdunie

=

Wimundnwaislunisfuan s18endn Sanedfiu(Aleorithms) wuusingg 3uanilaidy
' i o o aad ' . - fu ala o v o
187 wun13uIn Maidunilnadifiugiu wu sine, cos, tan lUauflsdduitianudusdoud
Tuneulunisdnainng Wumsmawisaraauning nrsmaAtdunsddou WIBNITVIN
lada Wusu

dutiUsznaumeilaiduiugiu iy vaa au ga ms sine, cost, log, xA2 uazilaiduane

@I dusuienimatend (Toolbox) Wu Control System, Bioinformatic Signal

Processing, Fuzzy Lodic, Aerospace, Image Processing, Econometrics Lms:ﬁﬂﬂ

4. Handle Graphics (Hulausi3ilsidulu Matlab dwmiuuanmadeya Wunswiin sunm
1dee 3dle wiousie lausis Guide Li‘Jum?auﬁ@ﬁm%’uﬁ%’mLL@wwﬁ_LﬂﬂifuLLuu GUI (Griphic
User Interface) Tasidsuiuunisd@eulusiunsuain Visual Basic Asluininuansasa

naluianuannaladuuy Matlab Weldnuemiowanitgldagiasincs

5. Matlab API (API: Application Program Interface) \Uudiuiiasaiuniwineuiunasaug

TUsunsunieuen wanalwdineg wasannsaiauiliidondasiuaauilade

Wsunsu Matlab ldasreatenduasufionidntiusnunnng dwiumsennadanain
(Technical Computing) lnesiaaanu9In Numerical Computing tialwitansnuitauas
nsaaauinngsu wssdmnslildlusunsuaes Matlab Ssdunanadraendansendn s

) o < e v g oA = al ' as ot = =i
Wunseallniuanalwesiv tufe Matlab Nlﬂ‘U'ﬂalﬂ\‘lLLﬁlﬂ’liE)E]ﬂLLUUE]E%ﬂE}a"/IﬂJ%uﬂdiﬁ‘u’i’l‘i

dmiuainandndoe fagusuan



Technical Computing Workflow

Access

Files

e

& Modeling

d o a =a 19
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ihuudunszvunisa$enuidenieuinnssude Matlab fiumieuyadendaiiuauy

S1Ne Waz - Matlab- @nnsalenvinaniyalendmudnvaznsldnuiiensiuinds

walla AaguEng
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Applications

Signal Processing
end Communications

image Processing
and Compuder Vision

= | ¢
31Jw 2.30 muawu“wuaﬁaﬂwaﬂﬂiLan Matlab

f111 The Language of Technical Computing ARaaTAsuiwasiTifiTuLazudan
Walinunenansauivmedmngsy dwmfunuiteuasnsaseduiduiuy ideents
NARRIANRILUTAI9 Driunaeseu IaawIauisuiunTsIun IR UTUT LAY

ﬂauﬁ:lLmafLLaxmuﬁm%mﬂﬁmé‘qgﬂﬁma'N /7. - -
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;’ » Stakeholder analysis "« Development

& :ﬁgﬁ";mems * Salution design *Testing > Stress testing
H ¥ ) « Implementation | * Pilot test »Yalidation
| * Proof of concept plan ! » Certification

* Prototype
incention. morerm—

* Rell out

- Logical integration of 03

i+ work flows and data™
“bases, pither through' ™!
' integrationor

5 attomaticimport |
R ;

3T 2.31 Wisuisuiunsyuiunsimunaulusunsueeuiinmefuazusuimnssy

a3Uudr Matlab Wuniwiseaugs atfuayusisudnsesnuuuleids@anedii) Siass

& )

wazaTINdoUdanadiiyliog wranuaeuassanianyatendatiuayuminunsuds Matlab

s

franinsowlantuniwdug wienwiaiemegunsailsvud
nandnagalddn uenanmsAnuMATnmMAansLd) Matlab §ildlusuiTauaznisadie
winnssuleadrmmimasivseaviom aeaadasiumnan Jemnslilalusunsnues 3¢

seviiyadendaduayuinue
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UNN 3

ITALUNISIVY

3.1 nseanuuukazvaaadludiululasaaulnsataas (Microcontroller)

lulasmaulnsaiass (Microcontroller) Ml4lun1svieiu fe Arduino Uno lnagvinidy

lensusulnanismagaurvasaugas (Sensor) hmaldsuiu Arduino Faguiesiile

Ag Pulse Sensor till¥ildf1 Heart Rate (BPM) igndiw3elndidsradannitan (i

JuhluSsuiisuiuiaiag Patient Monitor wastdeulusunsy Arduino liauasasn

3.1.1 N AnwAuAdI Az IINITNAADY

v o

VAnTIRRieyaTerdiiife wuldwensuwesigndesansaldaiinniaies

U

Patient Monitor tuina1sgmuns3sels esmnadesieunnddasinsuandilusiuduay

i o ar =it

gneis riidsdnhenildanaunsaivesinivoeanisuiieuiuenias Patient Monitor

=i 4

WeanagaumaIang o

Y

3.1.2 1AT04daKazisn1maan
nndenaumi ilwsmsuisdeyadisenns lusmdetindudufinedeain

& v o 2/ o
gunsalauuuuinlglumaiutayanazyinsmaaes

T 3.1.2.1 \a5a4dle

1. Arduino Uno 1 83
2. Pulse Sensor 1§
3. Patient Monitor

11 Pulse Sensor 1maLd1iu Arduino wsasnguasalfuwuuildlunimeasdlaetiuadils

NN TNAaaILNUTEUBUAT Heart Rate (BPM) fiu Patient Monitor
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5UM 3.1 gunsaiildlunisveaes

3.1.2.2 35n151na04

lunsveaealagld Pulse Sensor friideldvinnisreisumaiindriu Arduino wax
Feulusunsy Arduino TWuanaA1 Heart Rate (BPM) wudathAn Heart rate (BPM) filsly

wiguiieuiuiaes Patient Monitor Taeiidumnausiil

1.fin Pulse Sensor :ngunsaifiailiukazainiaTes Patient Monitor fuUggnynass
2. dymmaaedaziiagiagq Wodunaa1 Heart Rate vaztiavineg

3. Tuszwiniminaaes 11i1n139e Heart Rate 91ndngUnsaifiaintuuazinaias Patient

Monitor FlnatAesfiumnsali
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37 3.2 maveaeaieluiaud BPM angunsaliiaisiiufu Patient Monitor

3.2 n1saanuuuluswnsy MATLAB tadlasi=vina

382, 1 m‘ieiﬁ‘ffaga Heart rate ooty Blutooth Module
Tunseanwuulusunsy Matlab Wanunsasutioyaritu Bluetooth 1iu 151agviinng
oanuuuli Arduino @unsadidoyasnn Arduino W1y Bluetooth module HC-06 11783

WWsunsu Matlab Tnerdisulusunsy Arduino TWdsdayald

gﬂﬁ 3.3 Bluetooth module HC-06
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v
t e

ﬁagaﬁiﬂunﬁaia{f'a:.galUé‘@IUiLmim Matlab AaA1 Heart rate (BPM) @9A769na oz inain

gnvRaawIu  Pulse sensor  wazRelasRuLuuUiUszneuldse  Pulse  sensor

:‘.2(

7

Microcontroller Imeia3esiioasyinuting Jasnsinisiduvesiile iiunisivasswdubend

Yaile Felanuduiusiuansinisiduyesiile

5UM 3.4 aunsal Pulse sensor

fin Pulse sensor fildanmisnaassasgnasluilusunsy Matlab wiewanadiuasiinszvina

N&991AUUAT Heart rate (BPM) azgnirluldlunisaiunuaiwaasisall

u

“ o z
3.2.2 n3a319lUsUNTN MATLAB LiHaA1u2as Calories Az BMR
nouiszyiinislioulusunsy Matlab e uras Calories gyin3dsldvinnisfinw

AUNSUNNAIUIA Calories walilddmgasesuasusiug Faaunmslaazwisoandume

YrBUASNANG IR D UL

inAme : Calorie Burned = [ (87 (@) x 0.2017) + (dhwtingailan3u x 0.1988)+ (BPM x

0.6309) - 55.0969] x (1/3600) / 4.184

wAndd : Calorie Burned = [ (81 (U) x 0.078) + (hwiindailandy x 0.1263) + (BPM x

0.4472) - 20.4022] x (1 /3600)/ 4.184



59

v ¥ o o

WaNAANNNTNANIAII  Calories  1ua7 VIR adeulusingy

Matlab uazanansailiey Block Diagram vasgunsailensil

Pulse Sensor ‘ Arduino. |

B

Mathematical

relations b'etwqéﬁ, f

= | & w =
JUN 3.5 block diagram va1gUniniinuaass

A1 BMR 11791nA171 Basal Metabolic Rate 1{ugnsvas Harris Benedict Formula
2 1 o o ) a v i < v o 1 e
Wuaildly msdnnunisiwaignde istniadesmsseiy visaslidtaiey fde
AMEuign ATenerennseininoiy lunnsundtues Taeddl asfimsuwladu
Wudleafiu AugmsnsAianed1iduy A a1y e d1ugs wazuimin
gnIN1IAILIAAT BMR 9uiisiail
BMR v@318 :

AdUWIRaRa T = 66 + { [ (13.7 x dmidndailandu) + (5 x drugueuiung) ] -

(6.8 x 818) }
BMR v83{wa :

AMA U IRAEYRa Y = 665 + { [ (9.6 x thutindilaniu) + (1.8 x druguuins) ] -

(4.7 x 818) }



3.2.2.1 n158519 GUI (Graphic User Interface) Tulusunsy MATLAB

vasnlaaunislumsanawaaeswdl Tussnndunisadie cul lulusunsy Matiab

Woad e Interface Tuildauldagnsdiranne Feazimadeulusunsuianenewasinand sy

glaaulmdenld Tnswidsvedusunsuiildunsosnuuuiisad

ool Helg
rAaBBS DEY >

..2

1) -
o2 - MALE |
e ™ - s
mmo \ “Enter your Enter your
e % 1, 7 weight height
e Fa
o3l :
¢ Vet T
i H San Stop
4 - !
prier | e 3
S e 8 H 9 T IU i
9 v BPM Burned calories Time (s) |
>4 \
P "\.\‘ | H
B S BMR 11
>,
- N i i
- Yougain 05kg per day }
Ynugemikg par day 12
You kosa 0.5 kg par day
You lose 1 kg

par gay

Tog fipret

3U17i 3.6 GUI v9alusunsy

3UT 3.6 annsneduietusne ausalaFelus
1. udnens pulse rate fidawnain Arduino

2. uanwwrvowdldau (denlusunsumumavegldan )
3. szyengvalday

4. syyAmihminvesldaulumhedualansy

5. szyArdugauasldnulumboeuinmg

6. Yuisunumsviuresgunsal

CunentPeint: [1247, 6531 Posticn: {623 125, 1452 4231
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7. Yumgamsvinuesgunsal

8. WwaneA Heart rate Midsn97n Arduino

9. uansAunaBIgNUEINAIRylUTeEldan

10. uansraiignldluvesgunsallumbseunii

11. uanaen BMR voagldanu

12. ua@naA1 BMR a9 s nduluwsiagiu

3.2.2.2 dana3iiuuaznndoulusunsy MATLAB
waInai GUI wid Linagldtlusing q ieviinsileudaneiiululaluduing 4

wialildenildaensgasing lasiidaneiiuvadlusunsudail
s 1 K ot 2/ =1 i Qs ot
L. Juanwe, dmiin uazay vewrltuniuliluunasdudswils
2. vunuldsunsusienaty Start
3. 1in135UA1 Heart Rate wuv real time 370 Arduino wuaAulilushuysmile
4. @319V case DWUUHUIBLYT case 1 0 NYUENYLT case 2
5. Wa@RnaA 1 Heart Rate (BPM), 1181 WagAMAaBIWUL real time
6. nada Stop LevgANITVInIY

wagldaumamsAnnnuaasstudy  Start  JaduluiiSuassuiunisussinana
vuavasldsunsulagiinisiuainnuiuiuinnsendwosdldsnunazaain Arduino wana

A15L38U Flow chart waalusunsulameralyil



SuEow, 1TV wasany

$ust Heart Rate sy real
time ann Arduino

v avS At
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r
=t

WA

.

LAY AIRABEINAMS

Stop

guﬁ 3.7 Flow chart vaslUsunsy

3.2.2.3 nsilusunsudunuu standalone

NAIINATI GUI 91nTUTWATY Matlab udq 151avasslusunsuiiasadalewus

2

willoulusunsuuq mlduuneuitanes lnsfusanavesiididy exe Stuneudwioluil

1. lUfluau APPS uddan Application Compiler

2. agilviiiine MATLAB Compiler Usingiiu
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# LLTLZE Compiler - Untitled

L
St dcinak comtact S8

%1 [

L RARA S0 Ity e L

iz dvtetsdror oo erd g )

3Ui 3.8 wieina MATLAB Compiler

3. nawsmnsuInuaIdenldnuuEna m udildnoasdansieg amdoenns

q. ﬂmm%awu1aJQn?ﬂﬁmué’?iawmfﬂﬂ'st,mim::ﬁwLﬁunizmumiﬁ]ma%

‘ ! smartglove

. Package
m oy
e8] L
Creating Bansies. 4
£ Open output fekder when process completes | Cencel ! [

¥ Adirnsl mieialles il

Fles.Fhavied 1ot yeuir spplleaten o pus 000 1 1L
#5 rmangleve fig

31]"7‘{ 3.9 WA MATLAB Compiler sevinaasnalusunsy
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e
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L & L4

| [ Openoutput folder when process completes {Coe 1 ¢

.:‘ v 1 3 d‘ o o
3UN 3.10 %u1A19 MATLAB Compiler tianszuaunsasnslusunsudnss

3.3 nMseanuuutarnaaedludaugUnsaifunuy

lunseanuuunmaeaeduiideiiisdunisimsvessaiiogrufianaintas

o o e

TUsunsaisly Arduino wag Matlab tieldiesenisunly \lasndvinideannsaudlalanle
e =

odnsdhelugunaaisiubuy - wmszlidunsundenitlumsswinanlinuaddusunsy  Arduino

uiimmeasstidaiunindanuiananlunisdeisssdnie Faqilduntawain

¥ o o

Avinideasldannsoudlalangadigne

3.3.1 aildAneAuATLarITon1sNaaad
o o 7 ° w o Yo W s v ° v ¢
wasnnsalsunsudgmiviunldiuigunsaludn L51RiMsasigUnal
éfmmuﬁumdauLﬁa’[{f‘lumwmaaU‘w%ﬂmammﬁmwmmaﬂﬂmmuLLama%‘uaq

Arduino N@5197U

3.3.2 \ATasdiauazisnisvnans
° Y ) & o ey < v o o w
1319833199993 Arduino Funesiieliivuadnasuazdaisagnaneis Tag
fhvesfivilouiu Arduino Uno vnedn wiianiini1iees Arduino fiai1stuilufnuugade

2ONATGINY



3.3.2.1 @%eqile

¥IM3A92433 Arduino anuguit 3.11 Tneldgunsalfssoludl

1. IC Arduino Atmega328 (1% IC #inana1n Arduino Lag)

2. Crystal 16 Mhz 1 @2
3. ffivusey 22pf 2 ¢
4. Pulse Sensor 1 @7

5. 01UIUR 9 V

6. &N
+5 volis O

reset 1 analog & i 28
pinOrx Cf 2 analog 4 X — 2 27
pin 1tx C§ 3 analog 3 tX — 3 26
pin2 N4 analog 2 4 25

pin 3 pwm [ 5 analog 1 5 24
pind [l 6 analog 0 6 23

+5 volts [§ 7 ground 7 22
ground [} 8 not connected 8 21
crystal +5 volts e 9 20
crystal pin 13 10 19
p?n 5 pwm pin 12 16mhz O 11 ]
pin 6 pwm pin 11 pwm g1z a7
pin 7 pin 10 pwm - 13 18

pin 8 > i3 pin 9 pwm 14 15

O ground

U 3.11 NM3682995 Arduino MIBsLes

3.3.2.2 35n15Mnaad
Wala935 Arduino insauldaiuuansnazyinassnlvanlanwad Arduino adluiias

i

Ivufiasrediuil leaidgnssal

1. 111 IC Arduino Atmega328 wisuunuuuuasa Arduino Uno
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2. \@anuasa Arduino Duemilanove or Diecimila
3. anlvaalusunsuasly

4. diald IC Arduino fadlusunsumuidesnsudalvaen IC 9enuILdIR 1995 nAS UL

mugﬂﬁ 3.11

5. U17433 Arduino Twsifiinsa Pulse Sensor, Bluetooth HC-06 uasaingud Tnelday
i 9 V ihumidel Waauugsiiessnmdameniialdifugunsaifuuuulunismaaeuns

viurasiusunsuuazmuiianaiavessasiasd Bluetooth HC-06 ushdstaya

] € o
3.4 MIvanuuuLaznaaadludiugunsalate
luideiiudusldinnsaisgunsalfuwuuionaaa uarudananasialulysunsy
wagluvnsui  infasateeunsalttuieldlunuide udmeasndunarurasives

dlfnuusazau

3.4.1 FanlUAnwAUAT Az IEN1TUNaD
SusuaInmMIaiaaslaeginidelainisinuiudims Arduino dunielifivuin
WA AU wasimezAunistaay RaI N9z A5 19naaaldr9asananTuuing L4

wToariun 3 R Jeeenwuuduaulasldlusunsy Autodesk Inventor

UM 3.12 Agesfiu 3 1R
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3.4.2 \@3pdiianazisnisnaany
LSMINTSAS19UASA1995 Arduino TurnAsgua 3.14 nasntusildesniuunaasld
193NaTUNLUSUNTI Autodesk Inventor FusnarlaBunufiesnuuunuguil 3.15

Lag 3.16

VIOPR | (T

M

guﬁ 3.13 1935U857 Arduino

U 3.14 drundesveiuay
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5U# 3.15 durhvesiiuny

3.4.2.1 \A504ile

wsesilenlilunsadigunsniats Usznaumeiasasilasasaluil
1. gailoaniding
2. naadldduau

3. U85A2995 Arduino
3.4.2.2 35n15vIAasd -

84
s s

egunsaivnadiwiauliiuudy iivhninhaunsalinusznaudinsre fuwieun

Za

2/ o
s =1

nagaun1aunelng Bluetooth wazldlusunsulunisAiuiauaass sdumausadl

[
a  a

1. ANRIUDIA935 Arduino AIRARY Pulse rate waz Bluetooth HC-06 Beusasudn adly

NABYUIIY
2. Usznaugaileundeseas Arduino Tnefinidulaldisnisliviaiu
3. vasnlagunsaladeindauldnuua Swesalnaindiienageunisldau

4. NAABIAUNAAILAGDIIINNITRENAIEINEYBILAAL AL
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NaN13INnaaN

4.1 wansvaaasludiululasaaulnsaiaas (Microcontroller)
lumsnaasatemefignsiesves Pulse Sensor Taewdioulusunsy Arduino 4

WARWaUa Heart Rate (BPM) vz Tad1vazviney a¢lananil

@ COM3 {Arduine/Genuine Uno) - =] x

w0t

R R O
Iz

© w
L TR AR Y
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350

4 37

2 473

o (o Lo

€EZ

g8 zos

Autoseroll

Nolneendng + 9500baud  +

U7 4.1 A1 Heart Rate wasiiafiltluimunainnisnaassiu Arduino
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5UM 4.2 A1 Heart Rate 37nn15mna@aAu Patient Monitor

NgURA 4.1 siulednan Heart Rate aziiindszana 89 BPM wlethunnFeuiioy
o | el o " ¥ o ' a0 =t & U |
AUATNIALALLAS DY Patient Monitor LLﬁﬁ]ﬂugUVI 4.2 WU dArdssunad 70 BPM & umaw

vsundvasdinajuaiiin lageainnaveassdasogiivszina 60-100 ASsouniiieasgnios
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r 1 n n f n fi n n Ry n f
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JU# 4.3 n91¥ Pulse Rate Ailgarnmsndansulusiunsy Arduino
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N3 4.3 N5 pulse rate Tuuras peak Ao 1 mstiuvesiala d1fusuiupeak

lagldnan 1wl agvildaunsansuldaednsinisiduuesiila (Heart rate)

4.2 wan1snnaaenlusunsy MATLAB
lumsvaaedlnalilusunsuiiadnelu adifidenlusunsumuinaudaszyany,

dminuazdrugeadlulusunsudsguin 4.4 udligneasadaindnszoenils

T waskesiie

Pulse Rate

MALE

H P [ ﬂ ’_‘ ( Enter your Enter your Enter your

e - age weight height
22 53 180
oo %
i
o y Stan ; Stop
- N — B o
550
/J BPM Burned calories Time (s)
. 4 73 10.7435 301.552
= ] BMR 15425
Ll You gain 0 5 kg 20425 per day
Yau gain 1 kg 25425 per day

You ose 0.5 kg 10425 par cay

Youlosa 1 ky 5425 per cay

JUT 4.4 madwsainlusunsy Matlab Tunsiuaniaaeiiwenne
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Pulse Rate

R

€T -

0 9
>

50 ¢

0 r

100 = & 2 : 4 2 i
3195 an ms 312 3128 an s T8 385 s

KMITL B

4.3 W

Time(s)

[

e v e 23

FEMALE
Enter your Enter your Enter your
age weight height
22 a8 158

Start { {

BPM Burned calories Time (s)
89 26.5494 315.275

BMR 1303.2

You gain 0 5 kg 1803 2 pear day
You gain 1 kg 23032 por day
Yeuiose 05kg em 2 per day

You ks 1 kg 32 per day

3N 4.5 uadwsnnlusunsy Matlab TumsAnauaaedinands

an1saaesIngunsaliuLuy

wavnmsasngunIairuwuuduludigud 4.6 ndsantuldassihnisulusunsy
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JUM 4.6 aunsaldunuy

4.4 HaMINAABIIINIUNIAITI

4.4.1 drussaunas

wavinnsasnguasaiaiaielilunismedeuduluszuin 4.7, 4.8 uag 4.9

sUfl 4.7 gunsaiasa (1)
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4.4.2 druganinng
v v w N = o < v &
vasniilaaisguniniaiud seanfensiinsaasdagldliusunsuiiaiietu

lnawsaulivaastaanidsneluinesnidmeluselui
1. ingnAuua

2. s

3. M1 sit-up

Faldaluniseaniidanig 30 ui

o a <
M990 4.1 HANITNAAIIALAADT

¥y 56 “21 . 136 | 395546 . 330.359
o 61 22 157 427.621 433929
o 74 VW NN 469833 475078
Wi a8 22 134 247394 251588
Wi 65 22 152 284357 . 293910
N a3 = LR\ (@ 372797 384.376
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unia 5
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5.1 d5Unan1333y
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NTANUIN

Code Tu Arduino

#include <SoftwareSerial.h>

#define PROCESSING VISUALIZER 1
#define SERIAL_PLOTTER 2
SoftwareSerial mySerial(0,1); // RX, TX

// Volatile Variables, used in the interrupt service routine!

volatile int BPM,; // int that holds raw Analog in 0. updated every 2mS
volatile int Signal; // holds the incoming raw data

volatile int IBl = 600; // int that holds the time interval between beats! Must
be seeded!

volatile boolean Pulse = false;  // "True" when User's live heartbeat is detected.

‘False" when not a "live beat".

volatile boolean QS = false; // becomes true when Arduoino finds a beat.
//Interr.ugStValue

volatile int rate[10]; // array to hold last ten IBI values

volatile unsigned long sampleCounter = 0; // used to determine pulse timing
volatile unsigned long lastBeatTime = 0; // used to find IBI

volatile int P =512; // used to find peak in pulse wave, seeded
volatile int T = 512, // used to find trough in pulse wave, seeded
volatile int thresh = 530; // used to find instant moment of heart beat,

seeded



81

volatile int amp = 0; // used to hold amplitude of pulse waveform,
seeded
volatile boolean firstBeat = true; // used to seed rate array so we startup with

reasonable BPM

volatile boolean secondBeat = false;  // used to seed rate array so we startup

with reasonable BPM

int sensorPin = AQ;  // select the input pin for the potentiometer

int sensorValue = 0; // variable to store the value coming from the sensor
int fadePin = 5; // pin to do fancy classy fadine blink at each beat
int fadeRate = 0;

int n=0;

static int outputType = SERIAL_PLOTTER,;
void setup()

{

interruptSetup();

Serial.begin(9600);

mySerial.begin(9600);

void loop()

serialOutput() ;
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if (QS ==true){  // A Heartbeat Was Found
// BPM and IBl have been Determined
// Quantified Self "QS" true when arduino finds a heartbeat
fadeRate = 255; // Makes the LED Fade Effect Happen
// Set fadeRate' Variable to 255 to fade LED with pulse
serialOutputWhenBeatHappens(); // A Beat Happened, Output that to serial.

QS = false;

ledFadeToBeat(); // Makes the LED Fade Effect Happen

delay(20);

void ledFadeToBeat(){
fadeRate = 15: 5 // set LED fade value

fadeRate = constrain(fadeRate,0,255); // keep LED fade value from going into

negative numbers!

analogWrite(fadePin,fadeRate); // fade LED

void serialOutput({ // Decide How To Output Serial.
switch(outputType)(

case PROCESSING VISUALIZER:
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sendDataToSerial('S', Signal);  // goes to sendDataToSerial function
break;
case SERIAL_PLOTTER: // open the Arduino Serial Plotter to visualize these data
Serial.print(BPM);
Serial.print(" ");
// Serial.print(IBI);
// Serial.print(",");

Serial.print(n(Signal);

break;
default:

break;

void serialOutputWhenBeatHappens()
switch(outputType)

case PROCESSING VISUALIZER:  // find it here
https://github.com/WorldFamousElectronics/PulseSensor_Amped_Processing Visualiz

er
sendDataToSerial('B',BPM); // send heart rate with a 'B' prefix
sendDataToSerial('Q'IBl); // send time between beats with a 'Q' prefix

break:;
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default:

break;

void sendDataToSerial(char symbol, int data )
Serial.print(symbol);

Serial.println(data);

void interruptSetup({ // CHECK OUT THE Timer_Interrupt_Notes TAB FOR MORE ON
INTERRUPTS

// Initializes Timer2 to throw an interrupt every 2msS.

TCCR2A = 0x02;  // DISABLE PWM-ON DIGITAL PINS 3 AND 11, AND GO INTO CTC
MODE

TCCR2B = 0x06;  // DON'T FORCE COMPARE, 256 PRESCALER

OCR2A = 0X7C, // SET THE TOP OF THE COUNT TO 124 FOR 500Hz SAMPLE
RATE

TIMSKZ = 0x02;  // ENABLE INTERRUPT ON MATCH BETWEEN TIMER2 AND OCR2A

sei(); // MAKE SURE GLOBAL INTERRUPTS ARE ENABLED
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/7 THIS IS THE TIMER 2 INTERRUPT SERVICE ROUTINE.

// Timer 2 makes sure that we take a reading every 2 miliseconds

ISR(TIMER2_COMPA _vect) // triggered when Timer2 counts to 124
cli(); // disable interrupts while we do this
Signal = analogRead(sensorPin); // read the Pulse Sensor
sampleCounter += 2; // keep track of the time in mS with this
variable
int N = sampleCounter - lastBeatTime; // monitor the time since the last beat

to avoid noise

// find the peak and trough of the pulse wave

if(Signal < thresh && N > (IBI/5)*3){ // avoid dichrotic noise by waitine 3/5 of last

IBI
if (Signal < T // T is the trough
T = Signal; ' /{_keep track of lowest point in pulse wave
}
}
if(Signal > thresh && Signal > P){ // thresh condition helps avoid noise
P = Signal; // P is the peak
3 // keep track of highest point in pulse wave

// NOW [T'S TIME TO LOOK FOR THE HEART BEAT
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// signal surges up in value every time there is a pulse
if (N > 250)( // avoid high frequency noise

if ( (Signal > thresh) && (Pulse == false) && (N > (IBI/5)*3) X

Pulse = true; // set the Pulse flag when we think there is a
pulse
IBI = sampleCounter - lastBeatTime; // measure time between beats in mS
lastBeatTime = sampleCounter; // keep track of time for next pulse
iftsecondBeat){ // if this is the second beat, if secondBeat ==
TRUE
secondBeat = false; // clear secondBeat flag
for(int i=0; i<=9; i++) // seed the running total to get a realisitic BPM at
startup
rateli] = IBI;
}
¥ - :
if(firstBeat){ // if it's the first time we found a beat, if firstBeat ==
TRUE
firstBeat = false; // clear firstBeat flag
secondBeat = true; // set the second beat flag
sei(); // enable interrupts again
return; // 1Bl value is unreliable so discard it
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/7 keep a running total of the last 10 IBI values

word runningTotal = 0; // clear the runningTotal variable
for(int i=0; i<=8; i++) // shift data in the rate array
rateli] = rate[i+1]; // and drop the oldest IBI value
runningTotal += rate[i]; // add up the 9 oldest IBI values
}
rate[9] = IBI; // add the latest IBI to the rate array
runningTotal += rate[9]; // add the latest IBI to runningTotal
runningTotal /= 10; // average the last 10 IBI values
BPM = 60000/runningTotal; // how many beats can fit into a minute?
that's BPM!
QS = true; // set Quantified Self flag

// QS FLAG IS NOT CLEARED INSIDE THIS ISR

if (Signal < thresh && Pulse == true){ // when the values are going down, the beat

is over
Pulse = false; // reset the Pulse flag so we can do it again
amp=P-T,; // get amplitude of the pulse wave

thresh = amp/2 + T; // set thresh at 50% of the amplitude



P = thresh; // reset these for next time
T = thresh;
}
if (N > 2500) /7 if 2.5 seconds go by without a beat
thresh = 530; // set thresh default
P =512 // set P default
T =812 // set T default
lastBeatTime = sampleCounter; // bring the lastBeatTime up to date
firstBeat = true; // set these to avoid noise
secondBeat = false; // when we get the heartbeat back
}
sei(); // enable interrupts when youre donel
W/ end st

Code Tu MATLAB (dsusane)
function varargout = smartglovemale(varargin)
% SMARTGLOVEMALE MATLAB code for smartglovemale fig

% SMARTGLOVEMALE, by itself, creates a new SMARTGLOVEMALE or raises the

existing
% singleton®.

%
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% H = SMARTGLOVEMALE returns the handle to a new SMARTGLOVEMALE or the
handle to
% the existing singleton®*.
%
% SMARTGLOVEMALE('CALLBACK' ,hObject,eventData,handles,...) calls the local

% function named CALLBACK in SMARTGLOVEMALE.M with the given input

arguments.
%

% SMARTGLOVEMALE('Property', Value',...) creates a new SMARTGLOVEMALE or

raises the

% existing singleton®. Starting from the left, property value pairs are

% applied to the GUI before smartglovemale OpeningFcn gets called. An
% unrecognized property name or invalid value makes property application
% stop. All inputs are passed to smartglovemale OpeningFcn via varargin.
%

% *Séé GUI Options on GUIDE's Téols menu. Choose "GU| allows 6hly oné '
%  instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES
% Edit the above text to modify the response to help smartglovemale

% Last Modified by GUIDE v2.5 18-Apr-2017 16:45:12



% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gui_Name, mfilename, ...
'gui_Singleton', eui_Singleton, ...
‘gui_OpeningFcn', @smartglovemale_OpeningFcn, ...
‘gui_OutputFen’, @smartglovemale OutputFen, ..
‘eui_LayoutFen', 1, ...
‘gui_Callback', (1)

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});

end

if nargout

[varareout{1:nargout}] = gui_mainfcn(gui_State, vararging:});
else

gui_mainfcn(gui_State, varargin{:});
end

% End initialization code - DO NOT EDIT

% - Executes just before smartglovemale is made visible.

function smartglovemale_OpeningFcn(hObject, eventdata, handles, varargin)
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% This function has no output args, see OutputFcn.

% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% varargin - command line arguments to smartglovemale (see VARARGIN)

% Choose default command line output for smartglovemale

handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

% UIWAIT makes smartglovemale wait for user response (see UIRESUME)
%uiwait(handtes.figt‘Jreij; \

I = imread(kmitljpg');

axes(handles.axesd);

imshow(l);

J = imread('biomedkmitl.jpg');
axes(handles.axesb);
imshow(J);

% --- Outputs from this function are returned to the command line.



function varargout = smartglovemale_OutputFen(hObject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject  handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

global scrollWidth delay count plotGraph time data min max xLabel yLabel

yourcalories
plotTitle = 'Pulse Rate’; % plot title

xLabel = 'Time(s); % x-axis label

yLabel =Y, % y-axis label

plotGrid = 'on’; % 'off’ to turn off ¢rid

-min = 100; % set y-min

max = 1000; % set y-max

scrollWidth = 5; % display period in plot, plot entire data log if <= 0
delay = 0.0001; % make sure sample faster than resolution

%Define Function Variables

time = Q;

data = zeros(3,1);

count = 0;
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yourcalories = 0;

%5Set up Plot
axes(handles.axes1);
plotGraph = plot(time,data(2,:),-r, LineWidth',2,'MarkerFaceColor',w', MarkerSize", 2);

hold on

title(plotTitle, FontSize',25);
xlabel(xLabel,'FontSize',15);
ylabel(yLabel,'FontSize',15);
axis([0 10000 min max]);

erid(plotGrid);

% --- Executes on button press in Start.

function Start_Callback(hObject, eventdata, handles)

% hObject handle to Start (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global s scrollwWidth delay plotGraph min max count time data call cal2

yourcalories :
s =serial('COM3', 'BaudRate', 9600);
%s = Bluetooth('HC-06', 1);

fopen(s);



tic
while ishandle(plotGraph) %Loop when Plot is Active

dat = fscanf(s,'%d"); %Read Data from Serial as ...

datl = dat(1,2);

if(~isempty(dat) && isfloat(dat)) %Make sure Data Type is Correct
count = count + 1;
time(count) = toc; ~ %Extract Elapsed Time in seconds
data(;,count) = dat(2,:);
set(handles.bpm,'String' dat1);

set(handles.timetxt,'String' toc);

%Set Axis according to Scroll Width
if(scrollWidth > 0)

set(plotGraph,’XData',time(time > time(count)-scrollWidth),'YData', data(1 time >

time(count)-scrollwidth));

axis([time(count)-scrollwidth time(count) min max]);
else

set(plotGraph,'XData' time,'YData' data(:,2));
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axis([0 time(count) min max]);

end

x = str2double(get(handles.weight, 'String"));

y = str2double(get(handles.age, ‘String));

z = str2double(get(handles.height, 'String");

BMR = (66+(13.7*x)+(5*2)-(6.8%y));

call = ((((y*0.2017) + (x*0.1988)+ (dat1*0.6309)) - 55.0969) * ((1/3600)/(4.184))) :
yourcalories = yourcalories+call ;

set(handles.yourcalories, 'String'yourcalories);

set(handles.bmr, 'String' BMR);

set(handles.gain0, 'String',BMR+500);

set(handles.gain1, 'String',BMR+1000);

" set(handles.lose0, 'String',BMR-500);

set(handles.losel, 'String', BMR-1000);

call = yourcalories ;

%Allow MATLAB to Update Plot

pause(delay),

end



end

function gender_Callback(hObject, eventdata, handles)
% hObject handle to gender (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of gender as text

% str2double(get(hObject,'String)) returns contents of gender as a double

% --- Executes during object creation, after setting all properties.
function gender CreateFcn(hObject, eventdata, handles)

% hObject handle to gender (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject, BackgroundColor?),

get(0,'defaultUicontrolBackgroundColor'))

set(hObject,'BackgroundColor',' white');

96



97

end

function weight Callback(hObject, eventdata, handles)
% hObject  handle to weight (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject, 'String) returns contents of weight as text

% strzdouble(get(hObject,'String)) returns contents of weight as a double

% --- Executes during object creation, after setting all properties.
function weight CreateFen(hObject, eventdata, handles)

% hObject .~ handle to weight (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles erﬁpty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white backeround on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject, BackgroundColor'),

get(0,'defaultUicontrolBackgroundColor'))
set(hObject, BackgroundColor',' white");

end



98

function age_Callback(hObject, eventdata, handles)
% hObject handle to age (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String") returns contents of age as text
% str2double(get(hObject,'String’)) returns contents of age as a double

% --- Executes during object creation, after setting all properties.

function age CreateFen(hObject, eventdata, handles)
% hObject  handle to age (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles  empty - handles not created until after all CreateFens called

% Hint: edit controls usually have a white backeround on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor),
get(0, defaultUicontrolBackgroundColor'))

set(hObject,'BackgroundColor','white");

end

% —- Executes on button press in stop.

function stop_Callback(hObject, eventdata, handles)
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% hObject handle to stop (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
global s ;

fclose(s);

clear ;

clearvars ;

% - Executes on selection change in popupmenul.

function popupmenul_Callback(hObject, eventdata, handles)

% hObject handle to popupmenul (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'étring')) returns popupmenul contents as cell

array

% contents{get(hObject, Value')} returns selected item from popupmenul

% --- Executes during object creation, after setting all properties.
function popupmenul_CreateFcn(hObject, eventdata, handles)

% hObject handle to popupmenul (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called
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% Hint: popupmenu controls usually have a white background on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject, BackeroundColor),

get(0,'defaultUicontrolBackgroundColor"))
set(hObject,'BackgroundColor','white');

end

function height_Callback(hObject, eventdata, handles)

% hObject  handle to height (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of height as text

% str2double(get(hObject,'String’)) returns contents of height as a double
% --- Executes ‘dt_lJrin'g; c;bjéct creation, after setting all properties.

function height_CreateFen(hObject, eventdata, handles)

% hObject handle to height (see GCBO)

% ‘eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor!),

get(0,'defaultUicontrolBackgroundColor'))
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set(hObject, BackgroundColor','white');

end

Code lu MATLAB (dwsugnda)
function varargout = smartglovefemale(varargin)
% SMARTGLOVEFEMALE MATLAB code for smartglovefemale fig

% SMARTGLOVEFEMALE, by itself, creates a new SMARTGLOVEFEMALE or raises

the existing
% singleton®.
%

% H = SMARTGLOVEFEMALE returns the handle to a new SMARTGLOVEFEMALE or

the handle to

% the existing singleton®.
%

% SMARTGLOVEF-EMALE('CALLBACK',hObject,eventData,handles,...) calls the lacal - -+ -

%  function named CALLBACK in SMARTGLOVEFEMALE.M with the given input

areuments.
%

% SMARTGLOVEFEMALE('Property', Value',...) creates a new SMARTGLOVEFEMALE

or raises the
% existing singleton®. Starting from the left, property value pairs are

applied to the GUI before smartglovefemale OpeningFcn gets called. An

o

% unrecognized property name or invalid value makes property application

% stop. All inputs are passed to smartglovefemale_OpeningFcn via varargin.
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%

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
%  instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES
% Edit the above text to modify the response to help smartglovefemale
% Last Modified by GUIDE v2.5 18-Apr-2017 16:49:56

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('qui_Name', mfilename, ...
‘gui_Singleton', gui Singleton, ...

) 'gui_OpeningFcn’, @smartglovefemale_Openipg_Fc.n,

‘eui_OutputFen', @smartglovefemale OutputFen, ...

'qui_LayoutFen', [1, ...

‘qui_Callback, [J);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});

end

if nargout
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[varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else

gui_mainfcn(gui_State, varargin{:});
end

% End initialization code - DO NOT EDIT

% --- Executes just before smartelovefemale is made visible.
function smartglovefemale_OpeningFcn(hObject, eventdata, handles, varargin)

% This function has no output args, see OutputFcn.

% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
" 9% handles - structure with handles and user data (see GUIDATA)

% varargin  command line areuments to smartelovefemale (see VARARGIN)

% Choose default command line output for smartglovefemale

handles.output = hObject;

% Update handles structure

suidata(hObject, handles);
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% UIWAIT makes smartglovefemale wait for user response (see UIRESUME)
% uiwait(handles.figurel);

| = imread(kmitl jpg");

axes(handles.axes4);

imshow(l);

J = imread(’biomedkmitl.jpg);
axes(handles.axes5):;

imshow(J);

% --- Outputs from this function are returned to the command line.

function varargout = smartglovefemale OutputFen(hObject, eventdata, handles)
% varargout cell array for returmning output args (see VARARGOUT):

" % hObjecF handle to fieure

% eventdata reserved - to be -deﬁned .i‘n' a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

global scrollWidth delay count plotGraph time data min max xLabel yLabel

yourcalories
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plotTitle = 'Pulse Rate'; % plot title

xLabel = Time(s); % x-axis label

yLabel =Y, % y-axis label

plotGrid = 'on’; % 'off' to turn off grid

min = 100; % set y-min

max = 1000; % set y-max

scrollWidth = 5; % display period in plot, plot entire data log if <= 0
delay = 0.0001; % make sure sample faster than resolution

%Define Function Variables

time = 0;

data = zeros(3,1);

count = Q;

yourcalories = 0;

%5Set up Plot

axes(handles.axes1);

plotGraph = plot(time,data(2,:),r', LineWidth',2,MarkerFaceColor','w', MarkerSize',2);

hold on

title(plotTitle, FontSize',25);
xlabel(xLabel, FontSize',15);
ylabel(yLabel, FontSize',15);
axis([0 10000 min max]);

erid(plotGrid);
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% --- Executes on button press in Start.

function Start_Callback(hObject, eventdata, handles)

% hObject handle to Start (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global s scrollwidth delay plotGraph min max count time data call cal2

yourcalories ;
%s =serial('COM3', 'BaudRate’, 9600);
s = Bluetooth('HC-06', 1);

fopen(s);

tic

while ishandle(plotGraph)  %lLoop when Plot is Active

dat = fscanf(s,'%d"); %Read Data from Serial as ...

datl = dat(1,);

if(~isempty(dat) && isfloat(dat)) %Make sure Data Type is Correct
count = count + 1;
time(count) = toc;  %Extract Elapsed Time in seconds
data(;,count) = dat(2,:);

set(handles.bpm,'String’ dat1);
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set(handles.timetxt,'String',toc);

%Set Axis according to Scroll Width
if(scrollWidth > 0)

set(plotGraph,'XData' time(time > time(count)-scrollWidth),"YData', data(1,time >

time(count)-scrollWidth));

axis([time(count)-scrollWidth time(count) min max]);
else

set(plotGraph,'XData' time,"YData',data(:,2));

axis([0 time(count) min max]);

end

x = str2double(get(handles.weight, 'String));

y = str2double(get(handles.age, 'String'));

z = str2double(get(handles.height, 'String");

BMR = (665+(9.6*x)+(1.8%2)-(4.7%y));

call= ((((y*0.074) + (x*0.1263)+ (dat1*0.4472)) - 20.8022) * ((1/3600)/(4.184))) -
yourcalories = yourcalories+call ;

set(handles.yourcalories, 'String', yourcalories);

set(handles.bmr, 'String',BMR);
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set(handles.gain0, ‘String',BMR+500),
set(handles.gain1, ‘String',BMR+1000);
set(handles.lose0, 'String',BMR-500);
set(handles.losel, 'String',BMR-1000);

cal2 = yourcalories ;
%Allow MATLAB to Update Plot
pause(delay);

end

end

function gender Callback(hObject, eveﬁtdata, handles)
% hObject handle to gender (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of eender as text

% str2double(get(hObject,'String’)) returns contents of gender as a double
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% --- Executes during object creation, after setting all properties.
function gender CreateFcn(hObject, eventdata, handles)

% hObject handle to gender (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white backeround on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject, BackgroundColor'),

get(0,'defaultUicontrolBackgroundColor?))
set(hObject, BackgroundColor','white");

end

function weight Callback(hObject, eventdata, handles)
% hObject handle to weight (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of weight as text

% str2double(get(hObject,'String")) returns contents of weight as a double
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% -— Executes during object creation, after setting all properties.
function weight CreateFcn(hObject, eventdata, handles)

% hObject handle to weight (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white backeround on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'),

get(0,'defaultUicontrolBackeroundColor!))
set(hObject,'BackeroundColor','white');

end

function age Callback(hObject, eventdata, handles)
% hObject hah'dlé'to age (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of age as text
% str2double(get(hObject,'String")) returns contents of age as a double

% --- Executes during object creation, after setting all properties.



function age_CreateFcn(hObject, eventdata, handles)
% hObject handle to age (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR

% handles  empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'),
get(0,'defaultUicontrolBackgroundColor"))

set(hObject,'BackgroundColor','white");

end

% --- Executes on button press in stop.

function stop_Callback(hObject, eventdata, handles)

% hObject  handle to stop (see GCBO)

% eventdata reserved - to be defined ip a fqture versi.on of MATLAB
% handles  structure with handles and user data (see GUIDATA)
global s ;

fclose(s);

clear;

clearvars ;

% -— Executes on selection change in popupmenul.

il
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function popupmenul_Callback(hObject, eventdata, handles)

% hObject handle to popupmenul (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String)) returns popupmenul contents as cell

array
% contents{get(hObject, Value')} returns selected item from popupmenul
% --- Executes during object creation, after setting all properties.

function popupmenul_CreatefFen(hObject, eventdata, handles)

% hObject -~ handle to popupmenul (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles - -emply = handles not created until after-all CreateFcns called

% Hint: popupmenu controls usually have a white backeround on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject, BackgroundColor’), ' 4
get(0,'defaultUicontrolBackgroundColor)) .

set(hObject,'BackgroundColor',' white");

end

function height Callback(hObject, eventdata, handles)

% hObject handle to height (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of height as text

% str2double(get(hObject,'String) returns contents of height as a double
% --- Executes during object creation, after setting all properties.

function height CreateFcn(hObject, eventdata, handles)

% hObject handle to height (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white backeround on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor),

get(0,'defaultUicontrolBackgroundColor)
set(hObject,'BackeroundColor','white"); >~

end





