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B8YRG

Ljudska svakodnevica R EiLipiake X SRVOMHGQMLK VX QHNROLNR G
izmijenjeni uslijed ubrzanog razvoja i napretka tehnologftld KQRORJLMD GDQDV RP
UD]YRM UD]JQLK SRPDJDOD NRMH OMXGLPD RODNaDYDMX
RGQRVQR PDNVLPL]JLUDMX G Hugltkay iKteRe¥al GdipRodd/rie gosBiR G U X b
SRGUXPpMH O M X@Gj¥ télidlogi@WMHUHYDKYDWLOD LOS.dQge PRAH ]
VWUDQH WHKQRORJLMD XWMHpH QD OMXGH WDNR GD LP
SUREOHP MH X WRPH GD OMXGL QLVX QDYLNOL QD WDNDY
PRJOR EL VH UHUL GD QLVX VWake Uikt taj hEgativdanNufe¥aj VW L O
PLQLPLJLUDR OMXGL SURQDOD]H DOWHUQDWLYQD UMHaHC
NUHWDQMD L RGUADYDQMD XGWD|NQ M IV SRWHEHNLMPDDNWRLQY M3
trend posljednjih godina pokazuje trening snage.

7TUHQLQJ VQDJH NDR L YHULQD GUXJLK VSRUWVNLK DNWLY
bi pojedinac izvukao maksimalnu dobit iz same aktivnosti za svoj®tffe 8 VOXpDMX O
LVSODQLUDQLK WUHQLQJD PRJXiUH VX UD]J]QH QHAHOMHQI
7TUDGLFLRQDOQL L SURIHVLRQDOQL SULVWXS SODQLUDC
specijaliziranog za ciljnu aktivnost. Cilj ovog rada je pokazati da u suvremeno doba to nije
MHGLQR UMHGAHQMH D WLPH L GRND]DWL VSRPHQXWX WY
VYH DVSHNWH OMRGWNHRKV@ERYRRWYDM UDG XNOMXpXMH
personalizirano planiranje treninga snage u obliku mobilne aplikacije za operacijski sustav
Android D WHPHOM UDGD VX ]QDQVWYHQD LVWUDALYDQMD

trenera.

Rad je VD G U apddli¢feiRX YLAH GLMHORYD 3diWHGLRWEBYDXSRP U O
koja danas postoje za trening snagg.XJL GLR IRUPDOQR GHILQLUD NRULA
SUDYLOD L] GRPHQH WUHQLQJD VQDJH opigujed korkrigtnll O M X p Q
LPSOHPHQWDFLMX L VYH IXQNFLRQDOQRVWL DSOLNDFLM
Zatim slijedi dio u kojem se navode probleRiISOLNDFLMH PRJXUD SREROMAaD
EXGXiUL UDGRYL .RQDPQR UDG ]DYUADYD ]DNOMXpPpNRP X 1



1. Relevantni radovi

Broj radova za konkretnu tematiku dosta je ograni¢en. Iz tog razloga u ovom poglavlju
spomenuti su i radovi koji imaju nesto Siru tematiku. Postoji velik broj iskljucivo statisti¢kih
aplikacija koje sluze za zapisivanje proslih rezultata na treningu bez mogu¢énosti prijedloga
treninga sa svim kljuénim podacima za trening snage. Dobar primjer takve aplikacije

prikazan je slikom 1.1.

Za operacijski sustav Android postoji jedna aplikacija koja je temom najbliza ovom radu, no
s obzirom da aplikacija naplacuje usluge i da se na predloZzenim slikama (Slika 1.2) aplikacije
ne mogu vidjeti svi elementi treninga snage, nije moguce sa sigurnoS¢u tvrditi da u

potpunosti odgovara tematski ovom radu.

Za operacijski sustav 10S postoji aplikacija koja svojim sadrzajem prema predloZzenim
slikama (Slika 1.3) najviSe odgovara ovom radu, no usluga koristenja aplikacije takoder se

naplacuje pa daljnje informacije nisu dostupne.

T48 1200 F40 1200
z FlatBarbellBench.. @ Lh @ n Close Grip Barbell Bench Press Strength Routine

WEIGHT (kgs
T — Monday (Chest)
1 1 O L 0 GRAPH:  Estimated One Rep Maximury 4 Flat Barbell Bench Press
REPS Inchine Dumbbell Bench Press
5 Seated Machine Fly
1 Cable Crossover
.
1 90.0 5 L !
€ 1y |
2 95.0 5 Deadlift
B
3 100.0 S p Lat Pull Down Machine
s
4 105.0 5 Basbell Row
5 110.0 5 kgs eps
92.92 kgs (80.0kgs x 6reps) Barbell Curl

Slika 1.1 Statisti¢ka aplikacija ,,FitNotes*




at home
or at the gym.

y

& Schedule &
s‘luipm
eny
How do you want to ma
‘,.o“\d yo© 3] plan it all for me
et = ill manage my days
sno®
' How do you we Resi, 9ym,
2 allocate it for r _ance

# illallocate /zo,%

Slika 1.2 Android aplikacija ,,BodBat Personal Trainer*

Z FitnessAl

Good afternoon, ‘ Bat.:k & Bice.ps .
Jake. ‘

Lat Pulldown >
4 sets x B reps

Back & Bicops | ° ° ° °

4 x Lat Pulidown
4 x Cable Row

x Dumbbell Row Cable Row >
4 x Dumbbell Curd 4 sets x 8 reps

S o a ‘ °

Bike 10 min Dumbbell Row >

4 sets x 10 reps
Bike outside or on a spin bike

until time runs out. Try to
alternate between a steady and
fast pace

Dumbbell Curl >
4 sets x B reps

Slika 1.3 IOS aplikacija ,,FitnessAI*



Brojne su aplikacije u kojima profesionalni trener posjeduje svoju aplikaciju te putem nje
komunicira sa svojim klijentima. Isto tako, postoje aplikacije koje imaju ve¢ gotove planove
treninga bez moguénosti potpunog prilagodavanja individualnim potrebama. Primjer takve
aplikacije prikazan je slikom 1.4, gdje aplikacija predlaze tri treninga tjedno s istim

vjeZbama.

Zakljucak ovog poglavlja je da postoje pokusaji izrade aplikacija sli¢ne tematike, no svakako

ima mjesta za napredak.

STRONGLIFTS

The simplest workout app to
gain strength and build muscle

9:41 AM

Today

Squat

Bench Press 5x5 165Ib

Barbell Row

Body Weight 165.131b

Slika 1.4 Aplikacija ,,Stronglifts 5x5°









Postoji mmogoYDULMDEOL NRMH XWMHpX QD SODQLUDQMH RSW

problema u optimiranju treninga snage su:

X LQWHQ]JLWHW WHUHW PDVD NRMLP VH L]YRGL RGUHY
X XNXSDQ YROXPHQ SR WUHQLQJX ]D RGUHYHQX YMHAE:

Nespretnim odabirom intenziteta giGLQDF VH PRaH GRYHVWL X VLWXDFL
XQDSULMHG |DGDQL EURM SRQDYOMDQMD L VHULMD $NR
PRaH RGUDGLWL QLWL MHGQR SRQDYOMDQMH NDaH VH GI
trening do otka® D VXSURWDQ SULQFLS X NRMHP SRMHGLQDF
SRQDYOMDQMH MH WUHQLQJ V U pbkddujiy BaPtrerinQ Dotk HQ D L
nije optimalan za napredak u snazi [2]. Treningom do otkaza upfoHiy X VHULMD SRYHI
VH |]D YHUL IDNWRU X RGQRVX QD WUHQLQJ V UHJHUYRP '
volumen na treningu bude maniji. Isto tako trening do otkaza ima za posljedicu da oporavak
PLALUD WUDMH GXOMH 3RWURNRYR M B RRVEGHIGLEIDNL QR G Ry HC
zadani broj ponavljanja i serija, a da trening ne bude lagan. Prilikom odabira intenziteta treba
XJHWL X RE]JLU GD VH XPRU L]PHYyX VHULMD DNXPXOLUD L
naglasiti da sve navedeno MiHGL ]D VORAHQH YMHAEH QR L]J]RODFL
RGVWXSDWL RG WRJ SUDYLOD .RG LJRODFLMVNLK YMHAEL
L] UD]JORJD 4WR X WLP YMHAEDPD VXGMHOXMX PDQMH PL:
YMHAEL EUAL

KonNUHWDQ RGDELU LQWHQ]JLWHWD RYLVL R LQGLYLGXDOQ
GREUR GHILQLUDQD WDEOLFD NRMD XVSMHaAQR JHQHUDOL"
YMHAEX 5LMHp MHbRaBD BNRMD BPRIXUDYD GD SRMHGLQDF
PRaH QDSUDYLWL SRQDYOMDQMD V QHNLP GUXJLP LQWHQ
V RGUHYHQLP EURMHP SRQDYOMDQMD L LQWHQ]JLWHWRP X
WD VHULMS. RGRBYMBOMHQD WatirigloQoBrceb/a8d exer@dderi se

QD VNDOL RG GR 53( R]1QDpDYD GD MH RGUDYHQD V
LOQWHQ]LWHW ELOD L]QLPQR WHAND WH GD SRMHGLQDF QL
GRADR MH GR RWND]D 53( R]Qbrhdiotdko@de MrdzeduRidd GL QD F
MR a SRQDYOMDQMD RGQRVQR PRJDR LK MH RGUDGLWL
GD MH VHULMD ELOD L]QLPQR ODJDQD SRSXW JDJULMDYI
predstavlja je postotak u odnosuUMAR WD O QL PDNVLPXP SRMHGLQFD QD R



PDNVLPXP SUHGVWDYOMD RQDM LQWHQ]JLWHW V NRMLP
SRQDYOMDQMH 53¢ 2JUDQLpHQMH NRMHIS)WDOBE&®LFD LP
raspon je sasvim dovoljanuzal. X RE]JLU LNRWID SIRNDODJMBX GD YHUL EUF
! YLAH GRSULQRVH X SREROMJADQMX PLALUQH LJGUAOML

3ULPMHU SRMHGLQDF MH RGUDGLR VHULMX YMHA3EH SR
odraditi 6 ponavljanjas 90 kgte RURFLMHQLR GD MH PRJDR MR&a VLJIXUQ
L 1D WHPHOMX RVWYDUHQRJ UH]XOWDWD SRMHGLQFD ]D
WRpQR MHGQRP EH] UHJHUYH WRWDOQL PDNVLPXP 2E]
RGUDGLWL VLIXUQR MR4a MHGQR SRQDYOMDQMH D PRAGEL
53( 9ULMHGQRVW NRMD VH QDOD]JL X GHOLML NRMD MH
MH 2E]JLURP GD SRMHGLQDF aHOL VD]QDWL WRWDOUQC
1), VYRM LQWHQ]JLWHW RG NJ GLMHOL V YULMHGQRAauX
SURFLMHQMHQL PDNVLPXP QD WHPHOMX RGUDYHQH VHULNM

Problem odabira ukupnog volumena jest odabir prave kombinacije broja ponavljanja, serija

i intenziteta. U prethodnom dj O X GHILQLUDQR MH NDNR VH PR&H RGU
QD AHOMHQL EURM SRQDYOMDQMD L LQGLYLGXDOQH VSRV
serija pojedinac treba raditi na nekom treningu za optimalan napredak, odnosno koliki treba
bitiukupDQ YROXPHQ 1D WR SLWDQMH QHPD WRPQRJ RGIJRYD!
I1HWNR WUHED UDGLWL YHUL YROXPHQ ]JD RSWLPDODQ QDS
JHQHWVNL ORAGLMX VSRVREQRVW RSRUDYND 3MHrebdd OR&H
LPDWL QLAL YROXPHQ 6YDNL WUHQLQJ PR&H LPDWL UD]O
AWR RYLVL R EURMQLP YDQMVNLP YDULMDEODPD QD NRME
SODQLUDQMD WUHQLQJD =QDQVWY Hj@dnBvljahaN gdpedlindf DQ M L P
VHULML RSUHQLWR WUHED ELWL QLAaL NRG VR Raa@LK YMH
WRPH MH @&8WR VOR3AHQH YMHAEH RSUHQLWR QD WLMHOR Y
RSWLPDOQL EURM SRQDYOMDQMD SR VHULML ]D VORAHC
GRND]DQR MH GD QLMH YHOLND UDIJRG&NDHXVRGUMDHRL®DYV
jednako zahtjevna [6]7 R ]QDpL GD SULPMHULFH VHULMD X NRMRN
SURFLMHQMHRMEP WHAHWIRWD X NRMRM MH RGUDYHQR SRC
WHALQRP 53¢ VX SULEOLAQR MHGQDNR HIHNWLYQH 5
XNXSQRP YROXP H Q X ob¥itbmvhal d&iSiiake@mjat® u RPE tablici (Tablica

21 XNXSDQ YROXPHQ |D YHUL EURM SRQDYOMDQMD YHUL
koji volumen dobroreagirdD RGUHYHQL WUHQLQJ L A&HOL UDGLWL VHU



RQGD UH PX XNXSDQ EURM VHULMD QD WUHQLQJX ELWL PD
seriju odabire se putem RPE tablice u ovisnosti o individualnim sposobnostima i broju
ponaMDQMD NRMH SRMHGLQDF &H €elprilikore adablra optintdlEdy MR A& Q
intenzitetaX]LPD X RE]JLU YHUO VSRPHQXWR J]JQDQVWYHQR LVWUD
s rezervom optimalniji. Isto tako prilikom odabira broja serija treba uzeti u obzir akumulirani
XPRU L]PHYNRGHUDMPQDQMD QMHWH @QDMHWWUHED PMHULWL
i osiguratidase X SRVOMHGQMRM SUHGYLYHQRM VHULML QH GRY
LIRODFLMVNH VH SULPMH QavjX Nednofrtkéd gz rak elljQi XaiReik G V W X
]D WUHQLQJ L LQGLYLGXDOQD VSRVREQRVW ]D RGUHYyHQX
QDYHGHQH pLQMstv@ratF\HH ULALRVIKK @Bl UD]JOLpLWH QDpPLQH X R°
pojedinac da mu sve serije imaju jednak intenzitet ili ne koji opet ovisi o konkretnom broju
ponavljanjauseriNRMH LVWR WDNR SRMHGLQDF PRA@H RYLVQR R Y
B8NXSDQ YROXPHQ VWYRUHQLK VHULMD WUHED ELWL pLP E
trening. Bitno je naglasiiGD RSWLPDOQL YROXPHQ JpadR @QididyoHQ X Y M
tome kako raste/padB DNVLPDOQL PRJXUL LQW H (tptalvi ichsksipibinR GUH y H
NUR] RGUHYyHQL YUHPHQVNL SHULRG 5DVW QLMéhjOLQHDUI
YMHAEH VD VYH YHULP LQWHQJLWHWRP WUHED GXAaL RSF
RSRUDYDN ELR JQDWQR SURGXaHQ .UHWDQMH WRWDOQR.
PRAaH LApLWDWL XNROLNR JO%33 D RR NSRIRR VLXMW HVHX RAGHUELY

3ULPMHU SRMHGLQDF LPD GYD ]JDELOMHAHQD WUHQLQJD
VD 4LSNRP 1D SUYRP WUHQLQJX RGUDGLR MH VHULMH

VYDNRM VHULML 3URFLMHQMHQH WH&LQRPENRRRR®5Y X VHUI
53( 1D GUXJRP WUHQLQJX RGUDyHQ MH MHGQDN EUR
LQWHQ]LWHWRP QR SURFLMHQMHQH WHALQU digh@&RP VX E
VOXpDMX YLGOMLYR MH GD VX VHULMH R@GUDHEGH V YH
PDNVLPXP SRUDVWDR .RQNUHWQR PRAHPR L L]JUDpXQDWL
RGUDYHQH X WUHQLQJX NDGD MH SRWaHIiGLIULP B EloR VY MH &

treningu totalni maksimum iznosiofer J rassL ss@dye% udrugom{r J ra{zw

ss ¥ &g.



BROJ PONAVLJANJA

Tablica 2.1 Tablica RPE [7]

RPE 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
10 1 0.955] 0.922] 0.892| 0.863| 0.837( 0.811( 0.786( 0.762| 0.739| 0.707| 0.68 | 0.653| 0.626| 0.599
9.5 0.9775 0.9385| 0.9070.8775| 0.85 | 0.824(0.7985( 0.774 (0.7505| 0.7230.6935| 0.6665| 0.6395| 0.6125| 0.5855|
9 0.955( 0.922| 0.892( 0.863 | 0.837 | 0.811| 0.786| 0.762| 0.739| 0.707| 0.68 | 0.653| 0.626 ( 0.599 [ 0.572
8.5 0.9385 0.907)0.8775| 0.85 | 0.824]0.7985( 0.774 | 0.7505( 0.723 | 0.6935| 0.6665| 0.6395| 0.6125| 0.5855| 0.5585|
8 0.922| 0.892| 0.863( 0.837( 0.811| 0.786| 0.762| 0.739| 0.707| 0.68 | 0.653| 0.626| 0.599 | 0.572 | 0.545
7.5 0.907]0.8775| 0.85 | 0.824|0.7985( 0.774|0.7505| 0.723]0.6935( 0.6665( 0.6395| 0.6125] 0.5855( 0.5585( 0.5315]
7 0.892| 0.863| 0.837( 0.811( 0.786| 0.762| 0.739| 0.707| 0.68 | 0.653| 0.626| 0.599| 0.572( 0.545( 0.518
6.5 0.8775 0.85 | 0.824(0.7985| 0.7740.7505| 0.723 [ 0.6935| 0.6665| 0.6395| 0.6125( 0.5855| 0.5585| 0.5315| 0.5045
6 0.863| 0.837| 0.811( 0.786| 0.762 | 0.739| 0.707| 0.68 | 0.653| 0.626| 0.599 | 0.572| 0.545( 0.518( 0.491
55 0.85 | 0.8240.7985( 0.774 0.7505| 0.723]0.6935| 0.6665( 0.6395| 0.6125| 0.5855| 0.5585( 0.5315| 0.5045| 0.4775|
5 0.837| 0.811| 0.786( 0.762 | 0.739( 0.707| 0.68 | 0.653| 0.626| 0.599| 0.572| 0.545| 0.518 | 0.491( 0.464
4.5 0.82410.7985| 0.7740.7505| 0.723 [ 0.6935| 0.6665| 0.6395] 0.6125( 0.5855( 0.5585| 0.5315| 0.5045( 0.4775( 0.4505]
4 0.811| 0.786| 0.762( 0.739( 0.707 | 0.68 | 0.653| 0.626| 0.599| 0.572| 0.545| 0.518 | 0.491( 0.464 | 0.437
35 0.7985 0.774]0.7505( 0.723|0.6935| 0.6665| 0.6395( 0.6125| 0.5855| 0.5585| 0.5315( 0.5045| 0.4775| 0.4505| 0.4235
3 0.786| 0.762| 0.739( 0.707 | 0.68 [ 0.653| 0.626 | 0.599 | 0.572| 0.545| 0.518| 0.491| 0.464| 0.437| 0.41
25 0.77410.7505| 0.723|0.6935| 0.6665( 0.6395| 0.6125| 0.5855] 0.5585( 0.5315( 0.5045| 0.4775] 0.4505( 0.4235( 0.3965)

2 0.762| 0.739| 0.707( 0.68 [ 0.653 | 0.626| 0.599| 0.572| 0.545| 0.518| 0.491| 0.464| 0.437( 0.41 | 0.383
15 0.7505 0.723]0.6935( 0.6665| 0.6395| 0.6125( 0.5855( 0.5585| 0.5315| 0.5045| 0.4775( 0.4505| 0.4235| 0.3965| 0.3695
1 0.739| 0.707| 0.68 | 0.653 | 0.626 | 0.599| 0.572| 0.545| 0.518| 0.491| 0.464| 0.437| 0.41 | 0.383( 0.356
0.5 0.723] 0.6935| 0.6665| 0.6395| 0.6125( 0.5855| 0.5585| 0.5315] 0.5045( 0.4775( 0.4505| 0.4235| 0.3965( 0.3695( 0.3425)
0 0.707| 0.68 | 0.653( 0.626 | 0.599 | 0.572| 0.545| 0.518| 0.491| 0.464| 0.437| 0.41 | 0.383( 0.356 | 0.329

10



'RGDWDQ SUREOHP NRML VH MDYOMD X RSWLPLUDQMX WL
VNXSLQD L]JPHyX UD]JOLPLWLK YMH&EL 7DNR SULPMHULFH
WUHQLQJX L]YRGLWL pHWLUL VORAHQH YMHAEH NRMH X
SRVOMHGQMRM YMH&EL LPDWL GDOHNR VODELMX SHUIRU
UD]JORJ WRPH MH DNXPXOLUDQL XPRU PLALUQH VNXSLQH
RUJDQL]LUDQRJ WUHQLQJD MH SURGX&HQUWfrék&RAD YDN SF
WUHQLQJD 3DPHWQLMLP SULVWXSRP QD MHGQRP WUHQL
DNWLYLUDMX LVWX PLALUQX VNXSLQX ,VWR WDNR ELWQR
YMHAEH UHODWLYQR ULMHWNR ]ERG DiGDHQNKE). FKHMKE ESX Y p D Q
SRMHGLQDF L]YRGL YL3H RG MHGQH YMH&AEH SR PLALUQRM
UHGRVOLMHG@e®dlak. YMHAEL EX

%LWQLMH YDQMVNH YDULMDEOH QD NRMH SRMHGLQDF QH

na sposobnosti pojedinca na treningu su:

X NROLpLQD VQD
X UDVSRORé’lHQMH
X unos hrane,

X oporavak od prethodnog treninga.

San je jedna od bitnijih vanjskih varijabli [9]7LMHNRP VQD PLaLUL L JHQHUDC
QDMYL&H RSRUDYOMDMX 8VOLMHG PDOHOoOMIBD bjjota@eH VQD S
WH VH X WRP VOXpDMX LQWHQ]JLWHW L XNXSDQ YROXPHQ V
GR QHAHOMHQLK SRVOMHGLFD R]JOMHGD LOL MHGQRVW

pauzirati trening.

2YLVQR R UDVSRORAHQMX SRMHGLQFD WUHQLQJ VH PRa
SRMHGLQDF SRG YHOLNLP VWUHVRP WUHQLQJ WUHED R

ukupnog volumena [10].

Unos hraQH MH JRWRYR MHG Q[DIN RrehaleénPrQunbisorR hian¥ pofedinac
jednostavno nema dovoljno energije da odradi trening u skladu sa svojim sposobnostima pa
VX RGUHYHQH PRGLILNDFLMH WUHQLQJD QX&QHnos&®ad MHGC
KUDQH MH XVSRUHQL RSRUDYDN PLAaLUQLK VNXSLQD

11



2SRUDYDN PLALUQLK VNXSLQD RG SUHWKRGQRJ WUHQLQJCL
QD VOMHGHIU[HP WREHRERUOYDN PLALUQLK VNXSLQD PRA&H |
YLAH YHU VSRPHQXWLK YDULMDEOL QR OR& RSRUDYDN P
WUHQLQJD .RML JRG GD MH UD]JORJ X SLWDQMX VOMHGH!I
spomenuti da ukoliko trening kbj VOLMHGL QH XNOMXpXMH PL&ALUQX V
RSRUDYOMHQD WDGD WDM WUHQLQJ QH PRUD ELWL PRGL
WRP WUHQLQJX XNOMXpXMX GUXJH PL&LUH

2.2. Model ARIMA

Model ARIMA[13] MH VWDWLVWLpPNL PRGHO SULODJRYyHQ |D UDG
bLMH VX GYLMH NOMXpQH QDPMHQH

1. analiza podataka u svrhu boljeg razumijevanja podataka i
2. SUHGYLYDQMH QRYLK SRGDWDND QD WHPHOMX VWDUL

$5,0%$ MH NUDUL QDdRegréssive @td@grated Moving Averdgesamog naziva

PRAH VH LPROHONX GIBHEL VDGUADYD SULQFLS UHJUHVLMH
OLQHDUQRM MHGQDGAEL SRSXW OLQHDUMHel j¢dpbidday LM H V
jednostavnija modela: AR i MA, uz dodatiktegrated NRML VOXAaL ]D XNODQMDC(
VOXpDMX SRVWRMDQMD LVWRJ 7UHQG ORa&aH GMHOXMH QI
transformirati da postanu stacionarni. Model AR (auto-regteM D R]QDpPDYD ]DYL
YULMHGQRVWL SURPDWUDQH YDULMDEOH R QHNRP EURM
SRPLpQL SURVMHN NRULVWL RYLVQRVW L]JPHYX SURPD\
GRELYHQH PRGHORP SRPLPpQRJ SURVMHND NRML VH UDD
WUHQXWQR SURPDWUDQH YDULMDEOH 2GUHYLYDQMH SUL
RGUHGLWL VOMHGHUH SDUDPHWUH

X ptSDUDPHWDU NRML GHILQLUD SULVXWQRVW PRGHOL
YULMHGQRVW SULGLMHOMHQD SDUDPHWUX R]QDpDYL
varijable ovisi trenutna vrijednost.

x d xparametar koji definira da je podatke potrebno diferencirati iz razloga jer nisu
VWDFLRQDUQL RGQRVQR LPDMX WUHQG .RQNUHW
stupanj difere-rLUDQMD SRGDWDND D YHULQRP WD YULMH(

12



X gxrSDUDPHWDU NRML GHILQLUD SULVXWQRVW PRGHOL
YULMHGQRVW SULGLMHOMHQD SDUDPHWUX R]QDpDYI

.UDUH VH SL&Hd$pbudshulaiHI UDVSR]QDYDQMD NRQNUHWQR
SRVWDYOMDQMHP QHNRJ SDUDPHWUD QD LVNOMXpXMHP
primjerice postavljanjend GRELYD VH MHGQRVWDYQLML PRGHO ¢4
PRJXUH MH GRELWL $5 LOL 0%

PostojinekoLNR QDpLQD RGUHYVLYDQMMiY¥YDMVMEEUHWEH SRGDRH

1IDMVLIXUQLML MH QDpLQ JUDILpNL 1D JUDIX VH QDMER
Analiziranjem grafova auto-korelacijskih i parcijalnih auto-korelacijskih funkcija mogu se

odrediti optimalne vrijednogti q [14].

'UXJL QDPLQ RGUHYLYDQMD SDUD RkhWweDntbBnaddda cNt&igyL VW H U L
[15]. Kriterjmjeri NROLNR GREUR QHNL PRGHO RSLVXMH SRGDWN
podacima (engloverfitting). Model koji ima najmanju vrijednost kriterija AIC bi teoretski

trebao biti najbolji.

2.3. Metoda kazne

OHWRGD ND]JQH SULSDGD UDJUHGX DOJRULWDPD ]D UMF
RJUDQLpHQ tbagréint $ai3fhQion problenil6].

Takvi algoritmi rade na princip UHWUDALYDQMD SURVWRUD VWDQMD N
NRQDpQRJ VWDQMD QLMH ELWDQ %LWQR MH MHGLQR NRQ
MH RQR NRMH LPD QDMPDQMX FLMHQX 'RPHQD SUREOHPD
ili diskretnD 8 VOXpDMX GD MH GRPHQD GLVNUHWQD SUREOHF
SHUPXWDFLMD RG VYLK PRIJXULK NRPELQDFLMD

SBRVWXSDN PHWRGH ND]J]QH XNOMXpXMH

X GHILQLUDQMH NULWHULMVNH IXQNFLMH NRMD VH RSV
x definiranje nizad UDQLPpHQMD

13



2JUDQLpHQMD VH GLMHOH QD

X pYUVWNDHEHQMH PRUD |]DGRYROMDYDWL pYUVWR RJUD
SRWHQFLMDOQR UMH&GHQMH EXGH NDQGLGDW ]D RSWL

Xx mekaztRJUDQLpHQMD NRMLPD VH PMHUL NYDOLWHWD RG
su kriterijske funkcije.

.RQNUHWQD RJUDQLpPHQMD RYLVH R NRQNUHWQRM GRPHC(

LIJOHG NULWHULMVNH IXQNFLMH WH YUHGQRYDQMH RGL
konkretnom problemu.
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]JDGQMH VHULMH WH DNXPXOLUDQRJ XPRUDraRiGa 8JRa0OLK
RGUHyXMH VH PDNVLPDOQL LQWHQ]JLWHW QD SRMHGLQRM
NRULVQLFL QH WUHEDMX RGUHGLWL WRpPQX SURFLMHQME
GHILQLUDQD WUL PRJXiUD VWDQMD L]YUAHQRVWL VHULMD
SUHVOLNDYD VH X RGUHYHQX YULMHGQRVW SULOLNRP DN
VHULMH D VDPH YULMHGQRVWL GHILQLUDQH VX QD VNDOL

za akumulaciju umora su definirane na sljigde QD pL Q

X prelagano -1
X optimalno - 0.5
X SUHWBaNR

ULMHGQRVWL VX NRPSOHPHQWDUQH X RGQRVX QD WDEOL
QDpLQ@ DNR MH VHULMD ELOD SUHODJDQD X UH]JHUYL MH F
zapravo se akumulira broj ponavljanja u rezervi kroz serije.

9ULMHGQRVWL ]D SURFLMHQMHQX WHALQX ]DGQMH VHU
LIRODFLMVNLK YMHAEL GHILQLUDQH VX QD VOMHGHUL QDpP

1) VORAHQH YMHAEH
a) prelaganotRPE 8.5
b) optimalno +RPE 9
c) SUHW REENI® =+
2) LIRODFLMVNH YMHAEH
a) prelaganotRPE 9.5
b) optimalno +RPE 10
c) SUHW RERNI® =+

SULMHGQRVWL ]D SUHWH&NH VHULMH VX ODNR REMDaQML
RSWLPDOQH VHULMH ED]JLUDQH VX QD ]QDQVWYsdreLP LVWL
RGUHYHQH VX NRQJHUYDWLYQR X]JHYaAL X RE]JLU PHyYXRYLYV
LIYRGL YMHAEX V PDQMLP LQWHQ]JLWHWRP QHJR V SUH
RGX]LPDQMD SURFLMHQMHQH WHAaLQH ]DGQMH VHULMH

SREQDYOMDQMD X UH]J]HUYL GRELMH VH SURFLMHQMHQD

NRULVWHUL WDEOLFX 53( L LQWHQ]JLWHW ]DGQMH VHULM
VSUMHpDYDQMD ]DJODYOMLYDQMD X ORNDOQRPi,RSWLPX
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PDNVLPDOQL LQWHQ]JLWHW ]D SRMHGLQX YMHAEX UDpXQD
WH VH X]LPD QDMYHuUL 8 VOXpDMX GD YMHAED X SRVOMH
XNOMXpXMH VDPR SRVOMHGQML WUHQLQJ V WRP YMHAERF

Uz poznati volumen i maksimalni intenzitet, posljednji zadatak je prava kombinacija serija

LLOQWHQ]JLWHWD NRMD pLP YLAH |DGRYROMDYD SUHGYLYH
V MHGQDNLP LQWHQ]JLWHWRP WUHED X]J]HWL X REjgLU DNXP
]D AHOMHQL EURM SRQDYOMDQMD WDNR GD SRVOMHGQMD
EXGH SURFLMHQMHQH WHAaLQH 53¢ L GD XNXSDQ YROXPHC
DNXPXOLUDQRJ XPRUD SUL VWYDUDQM dndst &)abkArDmSI&R YHUD Y
se grade optimalne serije. Bitno je naglasiti da isti intenzitet kroz sve serije za posljedicu ima

MHGQDN EURM SRQDYOMDQMD NUR] VYH VHULMH D WR VH
YUHPHQVNH SHUVSHNWLYH EROML WUHQLQJ WUDMH NUDLC
YMHAEX WUHEDR ELWL pLP PDQML 6WYDUDQMHP YHUHJ EU
MH JHQHUDOQR YHUD GD UH UD]JOLND X SUHGYLYHQRP L \
PDQMD X RGQRVX QD VOXpDM JGMH MH LQWHQ]JLWHW YH
NRPELQDFLMX NRMD LPD pLP PDQMH VHULMD L NRMD pLP I

SUREOHP VH UMHADYD RSWLPL]IDFLMVNLP DOJRULWPRP PH

X zadnja serija mora biti B ( VOR&AHQH YMHAEH 53( LIRODFL

X prva serija mora biti minimalno RPE 6.

OHND RJUDQLpHQMD NRMD GHILQLUDMX NULWHULMVNX IXC

X broj stvorenih serija,
x DSVROXWQD YULMHGQRVW UD]JOLNH SUHGYLYHQRJ L V

PULOLNRP SURQDODVND RSWLPDOQRJ UMHAHQMD SUROD]L
SRQDYOMDQMD ]D RGUHYyHQX YMH&EX .RQNUHWIRL NRG LI
3.6).
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SBUHGYLYDQMH QRYRJ WUHQLQJD PRaH \Stkax3dL QXWH REDEL
PLMHQMD WHNVW JODYQRJ JXPED 8 WRP VOXpDMX NRULV
]DSLVLYDQMH WUHQLQJD WH VH SUHGYLYDQMH WUHQLQJD

34. 6WDWLVWLND L SULND] SUR&GOLK WUHQL(

SNWLYQRVW VWDWLVWLNH RWYDUD VH NSIikaBRIiP SGki LNRQ X
3.7 SNWLYQRVW RPRJXUDYD SULNBIkaJ3Jap D okvirlR EBdaL N X VW
LPSOHPHQWLUDQ MH JUDI NRML SULND]XMH XNXSDQ YRC
SUHWSRVWDYOMHQRP VOXpDMX SULND]XMH VWXSDFD QI
SUR&GOLK WUHQLQJD RPRJXUHQ MH SULND] L VYLK VW
SRPLFDWL XOLMHYR XGHVQR X ELOR NRMHP QDpPpLQX SULN
VWXSDFD 8 VOXpDMX SULND]D LOL VYLK VWXSDFD N
VWXSDFD 3ULOLNRP RGDELUD WvjH frodizontlxeSifijD pakézujld V O R Q X
se detalji za odabrani stupac u ovisnosti o odabranom grafu, primjerice za graf ukupnog
volumena prikazuje se ukupan volumen i datum za odabrani trening. Klikom na prostor
LIPHYyX GYLMH KRUL]RQW D QeQstup#&2 LoQadbMi) otvaravVee XaktindsKk G D
stvorenog treninga (Slika 3.7NRMD SULND]XMH VYH YMHAEH L VYH VI
jedina je razlika u tekstu glavnog gD A)LQLVK3 XPMHVWR A7UDLQLQJ
SRNUHWDQMD DNWLYQRVWL VWDWLVWLNH LNRQD X DOD
SULOLNRP VWYDUDQMD QRYRJ WUHQLQJD *$Iixa3d/8). PRAH Il
J)LOWDU JUDID XNXSQRJ YROXPHQD QD WUHQLQJX PRA&H IL

x

LIYRYHQD YMHAED NRULVWISIkaBB)LYQRVW SUHWUDJH
XVSMHGaQRVW RGUDYHQLK VHULMD SUHODJDQR RSWI

x

X unos hrane,

X UDVSRORAHQMH

X san,

x RSRUDYDN PL&LUD
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4, 3UREOHPL L PRIJXUD UMH&AHQMD

SUREOHP GDQRJ UMH&AHQMD MH SUHGYLYDQMH YROXPHQD
$5,0$ 3ULPMHULFH MHGDQ OR&a VDQ XWMHFDW UH QD VOM
WR QLMH VOXpDM 9DQMVNH YDULMDEOH WUHQXWQR PI
GXJRURPQR "XJRURPQH SURPMHQH XYMHWRYDQH VX QL]RF
$5,0$ SUHGYLYD QD WHPHOMX VDPR MHGQH YDULMDEOH X
uzeti vanjske varijable i kretanje totalnog maksimuma. Problematika s brojem ponavljanja u

UDGX MH ULM deg¢idRi r@sporpbriald@nja jednako vrijedan, no u stvarnosti to

QLMH VNUR] WDNR 9ULMHGL GD VX VHULMH HIHNWLYQR M
WHALQH QR SULPMHULFH i URPVOROXSRIQPGYDNDQMBD]@RJID 2
SRQDYOMDQMD LPD YHUL LQWHQ]JLWHW WH WUHQLQJ V QL

YROXPHQ ]ERJ YHUHJ V¥ UHV®HQD OMRIMB R RIOX®HQ |D QH
SRGLMHOLWL X QHNX RG VOMHGHULK VNXSLQD

1. visoki volumen i niski intenzitet,

2. niski volumen i visoki intenzitet,

3. niski volumen i niski intenzitetttrening oporavka,
4

RWSULOLNH SURVMHPDQ YROXPHQ L LQWHQ]JLWHW

ORGHO WUHED SURQDuUL RSWLPDOQX VWUDWHILMX VWYDU
prethodno navedenih skupina. Optimalna strategija je ona kojom totalni maksimum na
SRMHGLQRM YMHAEL UDVWH .RQNUHWQX UHIHUHQWQX EU
RSWLPLUDWL X RYLVQRVWL R NUHWDQMX WRWDOQRJ PDN
(treQXWQR 9DQMVNH YDULMDEOH X WDNYRP PRGHOX KH
YROXPHQD RGQRVQR RODN&DYDMX PRGHOX RGDELU 2GDI
QH SUROD]L NUR] FLMHOL UDVSRQ SRQDYOMDQMDI |D SRMI
RQDM UDVSRQ NRML YLad4H RGJRYDUD QHNRM VNXSLQL YRO
visokom volumenu i niskom intenzitetu). Dodatno treba naglasiti da konkretna brojka broja
ponavljanja za navedenu skupinu volumena nije bitna. Broj ponavljanja za svaku skupinu
pbDN PRaH ELWL L MHGQDN $NR SULPMHULFH NRULVQLN F
ponavljanja, tada trening s visokim intenzitetom i niskim volumenom stvara manje serija i

SRVOMHGLPQR YHUL LOQWHQ]JLWHW L©PRMNUR QRXIXWV QR RN LWL
serija s manjim intenzitetom.
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6YH NRQVWDQWH GHILQLUDQH X UDGX PRJX VH LQGLYLGXI
YHUHP EURMX SRGDWDND aWR XNOMXpXMH L WDEOLFX 53(
UD]OLpLWSH YULMHGQ

2]QDpDYDQMH SURFLMHQMHQH WHALQH VYDNH VHULMH RC
QR SRVOMHGLFD WRJD MH SRWUHED |D SURFMHQMLYDQMF
posljednje serije. lako je procjena maksimalno konzervativna te je temeljena na znanstvenim

LVWUDALYDQMLPD SUHFL]QLML SULVWXS MH XQRV WRDPQ
DSOLNDFLMH PRaH GRGDWQR SRQXGLWL L WDM QDpLQ 5D
WRpQLMH SURFLMHQMHQH WHALQH MH YMHURGRVWRMQLM

BudXiL UDG PRAH ELWL QDGRJUDGQMD WUHQXWQRJ VD VOM

X LPSOHPHQWDFLMD RSLVDQRJ PRGHOD ]D SUHGYLYDQM
X LPSOHPHQWDFLMD UHGHILQLUDQMD NRQVWDQWL QI
podataka,

PRIXUQRVW XQRVD WRpPQLK SURFLMHQMHQLK WHALQI
maksimuma na temelju njih,

Xx SREROM&ADQMH NRULVQLpPNRJ VXpHOMD

X SRGUAND |]D RSHUDFLMVNL VXVWDY ,26

Xx LPSOHPHQWDFLMD GLMHOMHQMH ED]H SRGDWDND VD

broja korisnika.

x
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=DNOMXpDN

, JUDGD DSOLNDFLMH XVSMH&GQR MH L]J]YUAHQD V SRWSXQ
$SOLNDFLMD QXGL EURMQH 1XQ MBEnmBrEDidpidusranogl RMH R
WUHQLQJD VQDJH *ODYQD NRPSRQHQWD N Rnigalsadtdil ]DV O X
se od tri glavna algoritma:

1. model ARIMA +tSUHGYLYDQMH YROXPHQD
2. skeniranje serijat L]JUDpXQDYDQMH WRWDOQRJ PDNVLPXPD

3. metoda kaznetodabir kombinacije serija, ponavljanja i intenziteta.

Model ARIMA pokazao se najslabijom karikom ik D]ORJD aWR QH PRAaH XNC
YDULMDEOL VWRJD QDMYL&H PMHVWD |]D QDSUHGDN LPD
Skeniranje serija temeljeno je na literaturi iz domene treninga snage, pa postupak
LIlUDpXQDYDQMD WRWDOQRJ PDNVLPXPD |]D SRMHGLQX YME
X]LPD VH RSWLPDOQD NRPELQDFLMD VHULMD SRQDYOMDC
L WR MH QDMYHUD SUHGQRVW UDGD

Glavni cilj ovog rada, izrada pomagala za planiranje individualiziranog treninga snage,
dieloPLpQR MH L]YUAHQ 2GDELURP SULNODGQRJ PRGHOD ]I
XNOMXpLWL YLAH YDULMDEOL FLOM EL PRJDR ELWL X SF
WHPHOMLWL QD UMHADYDQMX WRJ SUREOHPD

5DGRP MH VWHpPHQR PQRJR LVNXVWYD L ]QDQMD X VOMHG

X izrada aplikacija u operacijskom sustavu Android,
x NRULAWHQMH RSWLPLI]DFLMVNLK SRVWXSDND
x NRULAWHQMH VWDWLVWLpNLK PHWRGD L PRGHOD $5,0
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6DaHWDN

Naslov:
Mobilna aplikacija za optimizaciju treninga snage
6DAaHWDN

Glavni cilj rada bio je izrada mobilne aplikacije za optimizaciju treninga snage. Aplikacija

MH LIJUDYyHQD ]D RSHUDFLMVNL VXVWDY $QGURLG X SURJU
DSOLNDFLMH MH PRGHO NRML VWYDUD Qé&wthihwadjsk@LQJ QD
YDULMDEOL VQD UDVSRORAHQMD XQRVD KUDQH L RSRU
VOMHGHUOH N R Riedqrelilskp Model ARXWR Roptimizacijski algoritam metoda

kazne i ekspertna pravila iz domene treninga snage. Ostale funkcionalnosti aplikacije su:
VWDWLVWLpPpNL SULND] SURGOLK WUHQLQJD XQRV SURAO
IRUPDWX XUHYLYDQMH L GRGDYDQMH YMHAEL XUHYLYDQ
XUHYLYDQMH QRYRJ WUHQLQJ ZapisaShovhdNti2mingkl izz QrieGlogd® R J X i (

novog treninga.
.OMXpQH ULMHpPL

optimizacija treninga snage, model ARIMA, metoda kazne, ekspertna pravila treninga snage
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6 XPPDU\

Title:
Mobile Application for Optimizing Strength Training
Summary:

The main goal of this thesis was to develop a mobile application for optimizing strength
training. The application is designed for the Android operating system using Java
programming language. The main component of the application is a model that creates a
new workout based on past workouts and current external variables: sleep, mood, food intake
and muscle recovery. The following components were used in the development of the model
autoregressive ARIMA model, the penalty method optimization algorithm and expert rules
in the field of strength training. Other functionalities of the application are: statistical display
of past trainings, entry of past trainings from an external file in the given format, editing and
adding exercises, editing and adding a set of exercises (programs) and editing a new training.
The application offers the possibility of recording a new training without proposing a new

training.
Keywords:

strength training optimization, ARIMA model, penalty method, strength training expert rules
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