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At el end of 2003, appears gaite horrendous news
lor the wordd of work m Indosesa, on December 15,
2003, s coprenmiber momed it Dimn, whe works n
adverlising company' died froa exbaiastion, He varked
bar %0 houwrs wathout stoppise by jusl o consume
supplements  the  body  {Repablikacont,  3073)
Meamwhile. sn Chima, Li Yusn, 024 year old young
man who works in the adventising company Ogiloy also
lousd & daed im may 2003 Li Yias g known e work
i hard withoul stopping and always overtime until 11
p lescal time, for almost o month (Merdeka com,
20030 Earlpor i tapan, o mmilar  case also sieranie
the Motoveas Fukisge in 2000, on emploves wha was
Foumd dead die fo illnesa of e e while

sleeping aller a known warking an overage of 14
s for for 4 meeaths in the resiaamnd Nikonka Skaovn
Japan, 112 hours of  wawk  with  overage pur
memth. Motoyvansu 272 bowrs spent his lefe o the works
|I=1|.'|:|_rn.11h.-|'.-uul:. il Y]

According o the survey comducted by the anthor on
Jub Bt by involving aa imsany oe 50 respomdents
cancdomy. 0w fonnd that os much o B0% or as much
ns A0 respondents expenencang lnbigue. Some of (ke
cases are bess comforiable working enviemmest, high
work pressure. and the mimber of breaks is madegante
As mnny as WP of respondents (28 ;'lm-pl.:jm know ilse
Erctars of fangue, and as moch a5 38% of nespondents
23 people} b lind mal the mpacl of Eabgoe, bul nere
never comsalied & doctar alsmn Kelabalinm salv by 325 (2]
ol the telal mmple. Thas means andy o small percentage
il the respoodents wh follow these issues senoashy or
bz it id lowe bumy sctivity that conses thesn no s
to comanlt a doctor. In questiens shout ik work, os much
a5 WP of respondents (36 11-m|11-¢'| e wnrk every dov at
tho conspaber. el coald be a shep dorvand o Eaeaibiksle the
solmitom of all people. especially ithe warkers basy in
crder to hold consulidions withoul Baving to sec a
drctor.

Conpaies wirld-renowigd micropiocesson mnker,
tnicl. bas developed a camera thal 13 squipped with a
depth comera techoology. 'With thas Ieulmnlnﬁ_}' ol lows
developers o sreate a system capoble of porlrmmyg Lsoe
recognition ond fvoe iracking or fsce recognivon and
trackipg & user's fmoe. With this capability, the
applcatzn developers can coplune laeral  featsnes,
rostso il the face 1o 4l the movement in be fsce every
sl 11 ean demsaantiatban o ges svospioms of fab o
thromgh the foce Inlel Hedbsense s 8 new lechnology
wlhiich im 2005 rebeased in the muarket, CHileeston there is
gl vory hitibe and thoro 15 mo liseatare thal wilee his
lechnology in tke form of amy research Thas 15 an
opprbanity for anthors to be shls o becoms & proissn in
the development of applcations with Intel lechnology
hase Fealsense




1. LITERATURE ANV THEOQRY BASIS
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21 Fatimie ll.'!rmetpn Wik
200 The lnbraductbon of Work Fatigne

Awcordmg Summa'maiir (200%) Fatigue various sale
employment 15 accompanis] by o drop s work
efficicmey and durakilivy, whach can he e by
a. Fabigoe 1s the maim sotrros ol e eyes (visual faligac)
b, General ph}'dul fatigus
e Mervone exbaiation
d. Exhnusied by monobonous envirmansent.
e, Chionpe Fatiguee by conlinuaas envirdament s a Tactor
permamnonidy .
Fatigue for each persan has a sr.-:r_-lnl mn::lninH_ e are
aibjective, Tosd  sie vanous  crgimistness  thet
accompaniod the declng 15 waek elficaency ol
clurahility. Aceording Chavalitsakulchai and Shalivannz
C1ELY .‘il.'l_'.'u'nmi [20 k), rnuguu 15 a comploy
phemomenon which is due 1o biologecal fnclors of work
processe ad well oae anteral oand  extesnal factors
wnfluemced. Intemal factors mluemee the occumense of
fatigue that is not slecuate environmeent, and exiemal
influesces 1hal work [igne payvehosocial problemd]
Meamwhile, soocording b Torwaka (Z010) Fotigue 15 o
prodective mechanism of dhe body o the boady avodd
farther dumage resalting 1o the resovery aller e broak.
1 cam be conchided by the suthors that fatigne 15 a
copalition when ihe besly breaks daficency that emises
e edllciengy and darabalaty of the bady itsell 15 roduosd
Wik Fll.'tﬂl.u;. cap alse canse performance sdegrudadion
hat s resll noan igreas: i work-nelnbad erioes and
accilenis,

L LY Fatigae Measurement

Lip 1o miow there as i ey b0 messuns he levels
af latigue delaalt bocase Bligie v a subjectiva Teching
that s dafficult. & measore  omd  cegquared a
mullichsciplmary  approach  (Tarwaks, 20000 The
measurements were coaducted by previcas researchers
anly foem of isdieators that show the acoarrence of
fafigue. According o Crandgean {1993 m Tarwaka
{2004 ) clussehes e mensarement. ol Baligee 1m0 several
groaps as Follows

1. The gaolity ansd guantity af work donoln this method.
il wsatput quality is desenbel o the auisher of work
i s e spemt om wach emor process operabios s
merfisrmed rﬂ'uu—jl af time. Heowever, mmivy ncbors msust
b conmderad a8 a fhews of sccanl amd pevehologesl
behaviar in the workploce. Whale the quality of the
autpat (preschned |E|.|11a.ar.'. pennlkl:n pmdu..'l:'l ar frequenay
af secidents can duscarbe the oocumemes of Faligus, bil
these ctors nre sl o camsal fnctor

2. Test pavcho-mobar § peychometor fest i ibas mothed
myedves lbe funchion of perception. mterpretalion and

renchicm mndisrs, Cme way that cam be ussd s mensure
reetios fime The repction bime e a period of genmg an
gRcilutony come o & moment of malization or
implemented activities, I n dest of renctaon time may be
isodl Hghis imklmg soainsd, toch toe sk, or body sy
Tenndinin elonpution reaction me is mdicative of &
slowadomm in the prosess of seive and mnsele Tnetion
3. Tt Joss Necker (Mhekor-fisvon tes ) Under condimions
of the tred, the ability of labor wsee flicker will be
pedaced, The mwee tared the more the loiper il takes for
the dasinnce hetween the two flicker. Test Hicker. in
nddlition b measunng fatigue alse sheows nostate of alert
workers. . Measaremunt ol electncal saves m the brain
wilh IZHclmmchqruhguph'_; 5, Test Bourdom Wicsmnn
I thes methcal the comeeniration s cag nppiossh that can
b il {0 bisst b accuracy amd speed i completing tha
work, Bosardon Wirsman Tesi s one ool ihai can
dipananakan W st the  speed.  precision  md
comcentrobiem. 60 Fechegs . of  [Elkowe  subjectively
{eftgective fechings of Eaigee) Subjective Rating Self
Tist (55ET) of the Indusinal Faligue Pescarch
Committes {[FRC) Japan, 15 ane questennaire that can
e wel o imeasare the level of wabectve Gtigoe The

gaestionmaire conlnms 30 questions list consiing of

n b0 gquestains absmnt the wenkenimg of sctivity: fecling
ol heaviness m the head, the whole body mred, beaoy
lege. vonming, nngicty, drowsiness, no barden on the
cyes, the movement awkword asd soff. standing
unstahle, wint to he down.
b 1 gestions ahoat the debilitaimg  molivation
dallicialey  ikinking, boleub o speak. pervous m
comeentrmimg, |J:il'l;'|;.n|1:,' unnn:enlmﬁnu, Ihrg,e:!'n!nt:s,
confidenes down, amooes, difficull W commal the
nbtitude, mist dikigent im work.
@ e gresstions absoet the peiure of phyaical exhastion
headoche. stfll shuddors, pain m the basck, shoriness ol
breath, therst, honrsemess, dicziness. sposms in e oyelid.
tremos i e Bl fealing wnasll

Shape measurement by usng subjective methods
oflen done befre, dunng and ofier activiey s joh and
resouren exhoustiom can be cencluded from the es
resalis. Mevertheless, the resulls of a mensuremen! hos &
very relstive sgmificance, becamse the relis will be
comnpared wath healthy labsw condeisms, or an keass they
are in cielitions of stress, 7hese conditimne omse o
nosw no one way ol ieessanng Eaivges o conselered
nhsedudely troe (Manica, 20100

1 Etr Recogmitinmn

Foce or the foce = the fromt part of {be hesd,
hitmans covermg an area from fomhead e chan,
inclmding the bair, forchend, evebrons, eves. nose
cheeks, month, lips, teeth, skin, sd Bin (KBEBL 2000)
The echoments thal's whal mace e dilference betwson




face one anpiher. In addition 1o the physical elemeni
il are other Tactors that affect tle e, namely: the
merves and beod vesselss phys=col tmoma and surgical
omteimes, the ﬂ;pqtminn For vesscls, bears nnd svead,
patim ansd Gatigue, gemder, race. and age growth

220 The concepl of Facial Becognition

Face recosmndin 15 one ol the methods omenied
mireduction g the hee This imtrodechon can he two
parts, mamely: Recopnized amd unmecmgnized,  affer
companzm with the previous paitern stored moa
clutabinse. This method shoukd abso be shle 10 recopnize
abjects mslead ol (e

Colemlation madels of fece recognition have some
profibens, Difficuliaes snse when the G representad
a  patlern  that  contam  unique  mlormation  thal
distinguishes ofher fuce (Marii, X0} According
H:liuuug. (i, Ji Chang, and Fhiwa i-:'ﬂﬂI{lEI.Er. |
recogmition in gemernl| use in geting ke 3 stages:

L. Face Dutectiom
2 Fncial Expression Information Eximetion
1 Expretsaos Classificaton

Beehimid the ease ol m:.nppi:.':inﬂ-:t:. Ihere are soame
probbems and erors that anse mothe prosess of face
recagmilon, nomelys the chmmpe scale. chanpe postisns.
change pescayaan, until the change in detal and facial
X PrEEEN K.

1.3 Fatigue Detection a
Acconding 1o %an (2004k fatigoe ocours m three

diffesent types: the semsory ftigne, mescle Mtigue, ans
copmilive famgue. Only b smeory ftigue and miiscle
Tatigue just thad until new comld be menaared, wheress
cogmitive fatigue hos vet oo be founsd and messurss

Acconding o Fim (EIIH in Sigan (201d) the
reluticnship hetween the sinte hetween visual stimalation
amd response 15 one way e delermme ﬂ prumary
measurement of faligee. This slanbon using & paromelee
called Payvebomotor  Vigalasee  Tagk (PVTH whih
nichcvies the spoed of o person's mesponse o ssaal
atimsulnisos gi\'..'n o him. Furlbermaore, there is n very
close selatiomship between PYE and losmg of syvelids
]'u.'n.'r:nl.ug.nnlhin. o ceclnim period.

The perceminge of clased eyelids m n ceram penad
af time called FERCEE]S.
Therefore, a hst of latigne detectum system uses this
relntioaship to estimate a person’s ftigne. IfERe svatem
of mearicrng fabgoe, aens of GEagee o dividsd mio
thres general categonies, nomely;,  Alers hassd eve aren,
The sign by the oral regeen, Aloris based regaenl bes
These apms are almest all people and can he nsed nsa
relerencs, bor the qualiy and pattem of these markers
will be dillerent rom aach other. { Sigam, 2014

| (intel')

Picture 21 Losgor frnie!

Imied Carporation i & muliinatoosl company
hased m the United Sabes and 15 rencwnasd for the design
and production af microprocessors and specinlizes in
inlegrated carcuits, [niel alzo maked meivadd cands
mwrherbeand chipseis, components, ansd olber foals. Intel
has selvenmced research projects m all aspects of
samiestdactor production, includimg MEMS

T 20082 Il collabornted with sevedal éoimpanies
wch as Muancs, Tolal Immersiom, and  SoftKmect
imroduce fecheolegy with Intel Percepiaal Com |'u.|.|i.'ng
and e from 2004 knows as the: [nel BeadSense Tnted
Feal%enge hos three mon misaons. somely, R
{Matural, Inhmtive and Immersive § that is deésaribed as
follatws:

I Mamral, Intel Technology RealSense fnel o nse the
meothod commanly uwsed by bumoms fo commuanicabe
Humans natorally communicate with sesnmie them using
sulce md land gestinos

2 Innsbve, lnbaituve can be interpreled cosy 1o v and
gary b0 understand, Users ean mterse! wiil the compriter
wilbual having wr learm speafically or resd the ase wa
mch, Lisers can quackly Tind out how o mtersct with the
gompiiter a8 il olien do as well o migmcion wiill Gl
hiwman hemgs

1 Immersive, When inbencting vwath our compHElers
voanectod san a devics wid ssally had fo "hald® the
devices such as kevhanrls, mose, anid iuchsereen. Inlel
Flenl Semee ryimg 1o eliminaste thess limils whene e no
lemgar need to inlerct with “helds” o device of any knd,

Protang2, 2 [k Woela et

2.5, ey Logic

Agcording 1o %n Kusumadews & Han Pumamo
(3010} fazey logic 15 oee of the funfments] huilding
bloeks al soll compuoimg. In this cose, s logic is wsed
ns 0 way o map the problem of inputs lesding o the
expeche] cntpul




LA LA amclani meihod

Aclrding w 80 Kusumodews & Hano Pamanse
(2000 method i3 offen Esown mamdom  Maece-bm
methoul. This method was miroduced by Ehrahim
Mamedani in 197F Ta gef ihe outpuf, resuired four
alagis

Farmatiog of fuzey scis
Applicatton lmchon implications
Compombon Kules

The sssertbn |defivzzy

el b —

2L 01 Fstablishment of Fuzzy Assoclatan
Acooffle to S Knsmadewi & Hani Parnomso

(20100 oo Bomdam methed, Both e vanoble mput |

cutpat vanshles are divided men ane or mare figny seis,

L5 1.2 Fanesion Application Implications

.ﬂccnuns i 30 Knsumadewy & Honi Pamomn
C2MR1E om Mamdana methed, the mphication finction
e is Min.
LE N3 Compositicn Rules

Mccordmg i Sn Jiuxu:rnl"m: & Hanr Pamonmo
(2R Unlike tbe manotanous reasmang, 1 ihe syslem
conaists ol several miles, then the inlermee s obtamed
froms the comrelation between the mle sel. There are thres
methads weal in performng feey inference wvstem,
mamely: max, ndditive amd prababilistic OR (probory In
this m.ﬂ the auihars use the method of composition
alnuran moX (masimam ). [m Methed Max {Maamuamh
the seluticm fuzey st is obtaaned by tnkang the mecsamum
valae mile, them nss it 0 wedify the fuzey arca, and
applyang 1 o b dustput uging CR operatar fumion p 1 Call
propesitions hove been evalunted, then the satpud wall
condime o My s61 whesh relbest the contnbution of vach
prospesition . In general it can be wriibes:

gl () = s (uisf (o), gkl (b

by

sl (5] = the value of membership of the fuesy
sodution to mie all 1

ki) caMpEecuend fuzzy membership value
tis rabo oll i

When wsed fumchons MW implicaiions. the
method of composivm 15 oflten roliormed o by namo or
BT BAAK-BATN-MAX or Mondani

LA LA Asserhgns (Defurry)

Input fram deficificstion process 5o fozzy set
abiaimed from the composition of iy mbes, while the
resulting autpat is @ deminant nanshers i the fazey s,
S if given o fuzzy set withan a certwn can Tt should
btk s an cutpal vadus of @ certain crisp. Do thes stucdy

de: R ficationn meethodd wied is the centroid methaod. 1n
the: ceitrod method (Composite Momsent) ersp solatoi
is shinined by kg the center pomt {z *} haey aca
Giemernlly Krmulacesd

i mpizidr .
- - St b contimuous variables, or
1wzt

_ E"!_.unl.rrj

B i) {or discrete viriahles

¥l

1L BEVELOPAIENT METHOHY

A0 BAD Deskgn Warkshap

e processes o be performed oo siages design
workshop are as follkves Creatiom o UML |, Desgn
Enterecs, Applwateon development whach will vas the C
8 programming bmgnags, debugmng process. Weakshop
de=sign phase is the |1h.|:-a= when the writer deviss 0 svsteny
that will loter be developed Inter. Fatgis defsctiaon
syslem desmpm 15 nkded by the Unofied Modelng
Loampanpe (LML} 1o desoribe bow the modeling svstem
to b creatod. Hiere arg Dour of the thericen models LB
dingram that | use om the system design

Ao svatem design 13 compleied, the design ol the
system @5 amplemented o the foem of the program
Impleivenintion plase 9 @ phoss {or e svstem o be
ppernted. The phase consists of bwo stages:

I Sewge seripl omitng ( eoding wang © F o b
programmimg  bmguoge  Beal%ase ol S0E ad
MvS0E. s the dntahase,

2 Syslem beslang phasc, o ensuie the svstony Gan be
nsed . Mechanical tesling ol the :||:||'.ﬂ|.'m|:|n'l-mj: avabem is
Blackbos funetional testng wachineguss

= EoR o i

Picture 5.2 Thinking frame

Alior e wner  destnbubing  squestoanans oo
fatigue, the main |1mi1Eem ia just as much writers get 5%




af the overall sumple whis Tollsw their fatigue ppnhlm|
ad want 1o conaudt & doctar Thae means there are seill
mamy pobents or fnbpae safferers who i nadt Gare and
:Hpnnd lir this serioms problem. There ane wandaus
pusssabalatses Lor thes e happen, for waorkees who sclively

wirk miore an 8 hours 8 day oee of which is b lack of

fime For (b o conault o docted &2 6 resalt of the
comsiiliation procuss el 15 foidy fme consuming.
Hecamge they are basy wniath ther work so exhassted
ilwmselves was igeoned. For which the suthor triea to
creale o svsiem 50 that patients can check thair Inhgoe
and comrolling over itslf ot any fime, even when she
wits husy working.

52 Walking Svstenn Awalysis

Cin systams mnnimg Wodeay semeone whse wanls o check
the kevel of fnbgne shiald see a doctor heforehand apd
b chocked by physicaan derestby b find s how mssh
Tatigue that hoppened do him

- ol —w 5L, —~

5 D
S

Pacbare 3.2. Analyas ol Curment Sys=iem

Thee systm dieaign wrrler 15 a systom that detects lnbgoe
by mxing Imled HealSense.

Pactare 3, 2.1 Analvais of Proposed Svstam

IV, IMPLEMENTATION
4.1 Cading

Adber use cnse duﬂnlms, activity dingrims, class
chagrams, datsbase desgn and draling apphcation's aser
micrince 15 meade ot 15 1be encoding staze. Al this singe
canding usng O & programmang Tanguags and wse Viseal
Sucie 215,

4.2, Hlachbox Testing

At thas stage o wall be pesting the applicaton, Thes
testing ia dows to esmeane that the progeoam e work well
whaen wsed, OF cuch bt porformed does nat ride oul the
;|'m::5i|'ui|il1_,r af any ermor ol .l.pinr.i.iinns thai have been

tested, bt by dmina this test can 6t least manimize the
wrmera that exciet in dhe applcaton

A3 Dhsploy

The followdang 15 a wse inberlace created mo this
ur.mlu.'nljm:

o,

Fictume 4. 1. Emeplay. Log

Proture, 2. Wlain |-.|ii|'.ﬂll'g|'

Pretune 5. 3. Scanmng [hsplay Face Detection Rl

Faligie defeetion progess by the s using e
casira Healsense Intel has lTour stapes thatl most bs
r.ﬂ.:m:d. namely: Phose Calibmtion Coleulations Fece
Scanmimg Phese  Eximaction Fatigue  Fabgee  and
Sodutions In 1kas study, rescorchers testesd the samipbe
npg1|1'r:nl:,|:-|-.| tr 7 msers wha hnve o working e of more
than % Bowrs or break mes of bess than 5 hours

Y. RESULTS

The firsl phasc is done ot this fime trinl is & phn::r.-
ealibration of e wser's face, ar this stage of the
calibratiom 12 vser enlers Inammg e value ol sl
Tramsng valwe 15 used f determine the current value of
hes fatigue  Enigee  calculaton process laler. The
calihmation process musl be done when the aser 15 im Gt
coprlifzon and s eleepy, Ino oo 1o calibraton
vabues, wsa's focial mape 55 alse stored mthe svstem
dudnbase ai the time of the calibrabon e is
iniderway

3 | -Scarming Stage Face




Fucisl scann ir|.3 slage ia ihe stage where the nser does
a dtatg of exbmuation himsell ooy The scanmng sage
i dolect foces nnd inke the vulue of lbe pommesier of
fatigue there is PERCLAKS, Moath Open ad Modding
Huad. Csace seanmed and retneved paranscier values, the
value is then stored im o dalnbase before nally dis the
Coumg process

5.7 I"hase Counting Exhausted

I'hes fatgae caleslation shgs 15 the stige where the
semmming Isce value is caboulaled and compared wath the
valae of raining each wuser's face o get value of fatigne
ar nel o wser Calenlabon of exhaustion 15 perlomssd
using fzzy expe sysem willi implications mim=mns
ayatem of mretod mamdant. Defumafication done uaing
centroid method 1o Bnalky get the value of 1o fnbgue.

53 Testing Rendis

The results ohtmned by the Falipue svstem nesds o be
comppared  with the results of ofher messivements
expressed (nbigue. One of the recogmiized mensunemend
of fntigue in the Imtemobonnl field pessarensnts
Sulgectve Ralimg Hell' Test (S5ET) of the Indusinal
Fatigue Hesearch Committee (IFRCY Japan. This
mssiremenl ksoa measirement of faligoe o the foem
questiomnadres that locus oo the subjective apinen of
viraraell b fatigues Ihc:.-'.:rpﬂ'i-:m;c

From o tests. if can be soen tkal the level ol accuracy
with convenfional messurenseni ;pplin:llnns is by 28
ar by 2 makch resilis. Bul adher resales o show that the
vilue of fahpoe inken by ibo application is ot mach
diflerent from using S53R1 It is alse o hetler value
capaanlly S5 wday s nal a delimite pelimesce oo how
i delermine o person's fotigue bal Ffeel dotigue a persan
witly sabsgekaf radimezs. By nsang ks applicanion, then we
cam gel an ohpeclive assessment b detect Enlepee os il
redntes o fhe anbernl hehavicr of the humos bady
BIETTEEAE

Im uccoridamee with what has heen formulsied @ the
Tormiilatin of the prohiem, soeom this disciizszon wall be
presembed  regarding  the  relstionslip Betwween  the
Formsulnties of the p;mhln.'m amd ke resules af resesrch i
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