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Prema podacima Svjetske zdravstvene organizacije iz 2014. godine, procjenjuje se da je na
VYLMHWX RNR PLOLMXQD RVRED R&WHUHQD YLGD RG p
milijuna visoko slabovidno, stoga je osoghD RAWHUHQD YLGD YHRPD YDaQD L
LP SRGLaAaH QLYR VDPRVWDOQRVWL L VSRVREQRVWL VXGMHC(
2QD VH RELpQR SURYRGL V FLOMHP RVSRVREOMDYDQMD ]
VDPRVWDOQR aLva WHD@PMRN WIREQARM®/L VLIXUQRVWL WH NYD
YLGD RPRJXUDYD L VYDNRGQH A§stivn® BesridlbgieDpiedstaMjg@ R O R J L
LQWHUGLVFLSOLQDUQR SRGUXpMH NRMH VH VDVWRML RG .
prakse.te usluge koja ima za cilj promicanje funkcionalnosti za slabovidne osobe s obzirom

QD DXWRQRPLMX QH]DYLVQRVW NYDQUVOHWWKY &RLIY RWWDU D aLF
UDGD MHVW LVSLW D WKoristiyolst VSAUD. O RAXVE DX )FRNAE RIWVHV MHEB DR |
mobilnih aplikacija u operativnim sustavima Android i iOS te odrediti stupanj zadovoljstva

QD WHPHOMX GYD NRULVQLND VXSURWVWDYOMHQLK PREL:
GYLMH RVREH RVRED aHQVNRJ VSROD 8 Y YRNKKE DV R/XJZDNAS
konstruiran je upitnikMobilne aplikacie WH MH VDPR LVWUDALYDQMH ]DSRp
JRGLQH L WUDMDOR MH GR NRORYR]D LVWH JRGLQH 8 LV\
ViaOpta Nav, NotNav GPS Accessibility, Tallg Places, Blid Assistant i TapTapSee te iOS

aplikacije Seeing Eye GPS, Heare, Be My Eyes, Awareness! i TapTapSee. Prema rezultatima
RYRJ LVWUDALY D Q Mkak® fiasditaniei HilDUY@matKprieihh. vistama mobilnih
aplikacija, te se nekima NRULVWLOL QR QHNH VX LPDOL SULOLNH
LVWUDALYDQMD 2VREH RBRHEHAEMQR SUBBURRDX NRULVWHIU
tehnologijama te ih se treba na to poticati. Ovaj diploma#ibavio seLVWUDALYDQMHP E
]QDpDMNL PBBLOQEKMD NRMH XWMHpX QD J]DGRYROMVWYF
SRND]DOR NDNR MH YHRPD YDaQD NRQFHSWXDOL]DFLMD
LVNRULVWLYRVW IXQNFLRQDOQRVW L SULVWXSDpPQRVW 5¢
isptDQLFL SRND]DOL VSUHPQRVW QDVWDYND NRUL&AWHQMD R
SUHSRUXpH DSOLNDFLMX GUXJLP RVREDPD RAWHUHQD YLC
SRVWRML SRWUHED |]D SRYHUDQMHP XSRU®Epocd3RELOQL|
rehDELOLWDFLMH 5H]XOWDWH RYRJ LVWUDALYDQMD VYDNDN
SURYHGHQR QD GYD LVSLWDQLND WH VHknevalWiradDe dH]XOWL
potrebna daljnja provjera metrijskih karaktstika mjernog instrumea. Iz ovog je
LVWUDALYDQMD YLGOMLYR NDNR SRVWRML SRWUHED ]D GIL
NDNR EL VH XWYUGLOH PRJXUQRVWL L QDpLQL NRPELQLUD
VYDNRGQHYQL aLYRW RVRED RaAWHUHQD YLGD

.OMXpQHRAWHHPMH YLGD PRELOQH DSOLNDFLMH UHKDELOL



Paper title: Use of Mobile Applications in Rehabilitation of the Visually Impaired

Student's full name: KhrystynaaRoriy

6 XSHUYLVRU V IXOO QDPH GRF GU VF $QWH %LOLUO 3UFLU
The final exam forms a part of the following program/modRiehabilitationof the Visually

Impaired

Summary

According to the World Health Organization in 2Q1i is estimated thatere isabout 285
million of visually impaired peoplén the world of which 39 million are blind, and 246
million are visually impaired,and having that in mindfor a visually impaired person,
rehabilitation is very importantRehabilitation helpsaise the level of independence and the
ability to participate in activitie®f daily living. It is usually carried out with the aim of
training to perform all acts necessary for independent living. Raising the independence,
security and quality of life ofhe visually impairedkey role also hasechnology. Assistive
technologiesare interdisciplinary field that consists of products, resources, methodologies,
strategies, gacticesand services that aino promote the functionality for the visually
impaired with respect ttheir autonomy, independence, quality of life and socialusion.

The aim of this research is to examine the frequency of usility, minimalism and
accessibility ofapplications in the operating systems Android and iOS and determine the
degree of satisfaction on the basis of tvival mobile systems. The &ty involved two
people, female (24) and male (26). For the purpose of research a questivasaesigned

The research started in May 2016 and lasted until August of the same year. The study
examined Android applications ViaOpta Na\ptNav GPS Accessibility, Talking Places,
Blind Assistant and TapTapSee and iOS apps Seeing Eye GPS, BeaMy Eyes,
Awareness! and TapTapSee. According to the results of this resieeachbe concluded that

the participantswere familiar with some types of mabiappications, and some of them they
used, bufor someapps, theyhad the opportunity to trgut for the first timeas apart of this
research. Blind people can overcome a lot of obsthgl@sing new technologies aha@veto

be encouragé to usethem This thesis dealt with the researchthe essential features of
mobile applications that affeetsually impairedcustome's satisfaction, andesults show that
conceptualization of applicatien design, its minimalism, usability, functionality and
accesibility are very important Results of this study showed thparticipants showed
willingnessto continueto use certain applications, as well as the willingness to recommend
applications to other visually impaired people, which is why it can be assiaethére is a
need to increase the use of mobile applications withiprbeess ofehabilitation. The results

of this study should be taken with cautimecause the research was conduaadwo
participantsand therefore the ralts can not be generaéid and mesuring instrumenequires
further verification of metric characteristic¥his research shows that there is a néed
further research in Croatiaut alsothe world in order to identify opportunities and ways to
combine mobile applications with rehabilitation and everyday life of the visually impaired.

Key words: visionimpairmenf mobile applications, rehabilitation
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1. Uvod
1.1. 28WHUHQMD YLGD

Prema podacima Svjetske zdravstvene organizacije iz 2014. godine, procjenjuje se da je na
VYLMHWX RNR PLOLMXQD RVRED RaWdtjépd,Qbk 2D RG D
milijuna visoko slabovidno. Oko 90 OMXGL RAWHUHQD YL @&Kondrhskin X ORAL
uvjetima te je 82 VWDULMH aLYRWQH GREL JRGLQD L YLAaH 11
VYLMHWX VX QHNRULJLUDQH UH I DWFHMMN R MIF\HE X HP RCA HOFD
katarakti i glaukom. Smatra se da se 80vYLK YUVWD RaWHUHQMD YLGD P
LIOLMHpLWL 3UHPD +UYDWVNRP |JDYRGX ]D JGUDYVWYHQR
RVRED RaAWHUHQD YLGD

SUHPD O0HYyXQ D UKadgi @dresti iNOddik kdravstvenih probler@dKB -10), izdane

1992. godine, postoje 4 razine vizualnog funkcioniranja:

1. normalan vid

2. XPMHUHQR RaAaWHUHQMH YLGD
3. WHaGANR RaAWHUIHQMH YLGD

4. VOMHSRUOD

8PMHUHQR L WHaNR RAWHUHQMH YLGD X URop zajddnovdH X QX W
WHUPLQRP VOMHSRi{iD REXKYDUD VYD RAWHUHQMD YLGD =
RAWHIHQMD X OHYVXQ D WRIE QRddniiN ilvgtvéhiN ébleMMKHE 10,

GUXJR L]GDQMH SUHPD NRMFRE\NRGM X R R K INHROUWHN F L I3
QD EODJR RAWHUHQMH YLGD LOL QHPD RAWHUHQMD Y
RAWHUIHQMH YLGD LOQ MRUSRRMIID SUVWH QD XGDOMHQRVWL F
- RVMHW VYMHWOBnemPORWERIMD VYMHWHOQHREOMMHS®RR DL C

nespecificirano).

8 +tUYDWVNRM VH RAWHUHQMH YLGD SUHPD =DNRQX R
LQYDOLGLWHWRP GLMHOL QD VOMHSRUX L VODERYLGQRVW

A6OMHSRUD VH SUHPD VWXSQMX RAWHUHQMD YLGD GLMHOL

- potpuni giitak osjeta svjetla (amauroza) ili na osjet svjetla bez ili s projekcijom

svjetla,



- RVWDWDN YLGD QD EROMHP RNX X] QDMEROMX PRJXUX
udaljenosti od 1 metra) ili manje,

- RVWDWDN RAWULQH YLGD Q D uk&€kdijiHod OFORI o XQ5Q DME RO M
- RVWDWDN FHQWUDOQRJ YLGD QD EROMHP RNX X] QDN
VXaAaHQMH YLGQRJ SROMD QD VWXSQMHYD LOL LVSRG
- NRQFHQWULpPQR VX8HQMH YLGQRJ SROMD RED RND V Y

stupp MHYD RNR FHQWUDOQH ILNVDFLMVNH WRpNH

6ODERYLGQRVW VH SUHPD VWXSQMX R&WHUIHQMD YLGD GLM

- RAWULQX YLGD QD EROMHP RNX X] QDMEROMX PRJXUX N
- RAWULQX YLGD QD EROMHP RNX X] QDMEROMX PRJXu0X
Hrvatskom registru o osobama s invaliditetom, 2011; prema Benjak i sur., 2013).

Slijepom osobom se smatra osoba kod koje postoji potpuni gubitak vida sa ili bez percepcije
VYMHWOD WH NRMD QD EROMHP RNX V NRUHNFLMRP LPD
cenWUDOQLP YLGRP QD EROMHP RNX V NRUHNFLMRP GR X
L PDQMH /HXWDU SUHPD %DULALU

Slabovidnom osobom smatra se osoba koja na boljem oku uz korekciju ima ostatak vida od 5

GR RGQRVQR VXaR®QR MINADFF ISROVMHHWRpPNH QD VWXSQI
RAWHUHQMD YLGD RELpPQR VH L]JUDaDYD RVWDWNRP RaWU
(6WDQDpLIU

1.2. 2aWHUHQMD YLGD L UHKDELOLWDFLMD

SHKDELOLWDFLMD MH WUDQVGLVFUSEONERDEQRL | GDAEXWDY
IDNRQLWRVWL IXQNFLRQLUDQMD RVRED ELRSLVKRVRFLMDC(
LQWHJUDFLMH NRMH VX SRYH]DQH V WUDMQLP LOL UH
SRUHPHUDMLHPEPHQRJI VWXSQMD N DdmdcijéS EaiRiX [stukt@QpddH P W U L
XWMHFDMHP SRVHEQR SURJUDPLUDQLK SRVWXSDND X R
LQGLYLGXDOQLK FLOMHYD?® .RYDpPHYLUO L VXU SUHPD 6

S5HKDELOLWDFLMD RVRED RaWHUH QdxspdshitjdvariaEib p§pRa ¥aH S UR'
VDPRVWDOQR VQDODaAaHQMH X VYDNRGQHYQRP ALYRWX WR
RVSRVRELWL |]D L]YUADYDQMH VYLK UDGQML SRWUHEQLK ]LC
,VKRGL VYLK VSH FL skilp @rbdgtama HideuEAaCecllj VKdhinuikdno pridonositi

razvoju samostalnosti slijepih osoba, a samostalnost je upravo rezultat osobnog razvoja i

2



XVYDMDQMD UD]OLPLWLK NRPSHWHQFLMD 6YDND XVYRMHQ
NYDOLWHWWMHYRWID VRWREQR |[DGRYROMVWYR L VRFLMDOQ
YDMGHWL

SURJUDP UHKDELOLWDFLMH SURYRGL VH QD RVQRYX VWX
RaAaWHUHQMD SRVWRMDQMD GRGDWQLK SRWHAS Réma WH SR\
6DEDWWL .DNR EL VH RVWYDULR FLOM SRAHOMQR Mt
VDPH RVREH DOL X] XYDabDYDQMH GREL LQGLYLGXDOQLI
SULMDAQMHJ LVNXVWYD L XNOMXDpH Q Rayiltacijsk{ pko@ampQH SUF
RVPLAOMHQL VX NDNR EL VH |IDGRYROMLOH VSHFLILPpQH SR
VNORSX UDQH LQWHUYHQFLMH SURJUDPD LQWHJUDFLMH

programa psihosocijalne rehabilitacije, i dr. (RdjdlV L

9DAQR MH VYDNL SURJUDP SULODJRGLWL SRMHGLQFX ]
LQGLYLGXDOQRVWL RAWHUHQMD WH MH YDaQR SULODJRGL
SHUFLSLUDQMD =ERJ VSRVREQRVWL Sif¢lizekdnel sQaitD PRAHPF
UHODFLMX V WRP RNROLQRP 7D VSRVREQRVW QH XNOMX
informacija ili onih iz vlastitog tijela nego i sposobnost identifikacije i integracije tih

informacija ovisno o iskustvu subjekata (Zovko, 898

13. 24aWHUHQMD YLGD L WHKQRORJLMD

7UaLaAWH VYDNLP GDQRP QXGL VYH YL&H L YLAH SRPDJ
RPRJXUDYDMX YHUL VWXSDQM VDPRVWDOQRVWL X REDYOM!
su zapravo jednostavn& HKQLpND UMHA&HQMDE QNR MDA PRRW X IRWREH V
YLGD QD SULPMHU OXSH WHOHVNRSL L VOLpPQR 1R QHND
RG NRMLK VX QDMSRSXODUQLMD RQD NRMD VH NRULVWH
UD]OLPpLWL WHUPRPHWUL UBDOHPLWD G HRHWNHWDRIQLPND SR
SUHSR]QDYDQMH ERMD L VOLpPQR 6YDNL RG WLK XUHYyDM
XUHYDM ]D SUbbaPRAHY VQM&LWL RVREL RAWHUHQD YLGD ND
VDPRVWDOQR ELUDQMH L NRPELQLUDQMH RGMHUH -R& S|
NUHWDQMX SRSXW ODVHUVNLK a&WDSRYD NRML VLJQDOL]I
(Borenstein i Ulich, 1997).

6YDNRGQHYQL QDSUHGDN WHKQRORJLMH RPRJXUDYD R\
VDPRVWDOQRVWL VLIXUQRVWL WH SREROM&DYD NYDOLWEF



ubl]YLMD VH VYH YLaAH DSOLNDFLMD ]D SDPHWQjimMm PRELO
mobilnim platformamat $QGURLG L26 :LQGRZV 3KRQH L RVWDOLPD
XpHVWDOLMH SULPMHQMXMX L NRULVWH |]D ODNaH REDYON
XUHYDM SRND]XMX VYH YHUL \Widam3QL SRWHQFLMDO +LAaDN

$VLVWLYQH WHKQRORJLMH SUHGVWDYOMDMX LQWHUGLVFL.
sredstava, metodologije, strategije, prakse, te usluge koja ima lgzapromicanje
funkcionalnostislabovidinh osobas obzirom nanjihovu autonomiju, nezavisnoskyvalitetu
ALYRWD L VRFLMDOQX XNOMXpHQRVW &RRN SUHPD )U
WHKQRORJLMD MH GDQDV JODYQL UHVXUV DVLVWLYQH WHK
XpHQLND L VWXGHQDWD RAWHUHMWLYNDER X3 RUWIDEVHIPRABQ DG
(softvem NRML RPRJIXUXMX VWXGHQWLPD SULVWXS GLIJLWDORQTF
tesociMDO QX L REUD]R Fréitds XIXe©iMduX.p20@R V W

O9HOLNX SUHNUHWQLFX X ALYRWX R WRE BRW R & & HWDHXQXNDHDD @ H
NRMD RPRJXuDYD UDG RVRED V RaAWHUHQMHP YLGD QD U
UDpXQDOQH SURJUDPH L XUHYyDMH PRaHPR SRGLMHOLWL ¢
osobama i one koji su prvenstveno fokusirani napijleorisnike. Stoga za slabovidne osobe

SRVWRMH UD]OLpLWL UDpXQDOQL SURJUDPL ]D XYHUDYDQ
GHEOMLQH Yslo@ lahilo@abir bej@wAadineAWR MH YUOR YDAQR ]JERJ Q
XQLYHU]DOQRJ R Giuéiajd &ddrdmaldid¢ogebBSEWHIHQMD YLGD

=D VOLMHSH RVREH SRVWRMH UDpXQDOQL SURJUDPL SRSX\
ili OS X (AppleRY ODF RSHUDWLYQLP VXVWDYLPD 2QL UDGH WCL
RPRIJXUDYD RVRKELGCDAVEDIFBQYBHNR JYXPQLND SHUFLSLUD VI
WLSNRYQLFH PRaH XSUDYOMDWL SURFHVLPD QD UDpXQDOX
JODVD ]D MH]JLN NRMLP VH RVRED NRULVWL yLWDpL HNUDC
jedinice pPRSXW %UDLOOHRYD UHWND NRML VDY SURPLWDQL WH!
NRMH RVRED pLWD SUVWLPD NDR GRGDWQL XUHYyDM VSRML
HNUDQD MHVW QMHJRYD EU]JLQD GRN MH QDMYHUD PDQD %!

8 JRGLQL JOREDOQR VH SRYHUDOD XSRWUHED PRELO
SURYHGHQR X SULVWXSX RQOLQH VDGUADMX VXPRELRNRJ



populaciit 8JUXER VH SUHWSRVWDYOMD GD MH WMHGQD XSRUDI
VDWL 3RYHUDQMH SRSXODUQRVWL SULSLVXMH VH VW'

aplikacijia. 7UHQXWQR GYLMH QDMYHUH JOREDOQHASHERAMWI RUPH ]I

Store, namijenjena korisnicima i@5i Google Play, koji pripada istoimenoj tvrtki, koja je

VOXAaEHQD WUJRYLQD DSOLNDFLMDPRLQMHIBEHUWD \GDY QIH WPX

DSOLNDFLMH UHODWLYQR ODN&H VWY RWLKR YDPH J]R D D MQERE

cieng MH SURX]JURpPLOD VYH YLdH L VYH EU&H UDVWXUH WU:

aplikacija postoiji, ali, od studenog 2015. godine bilo je oko 1,8 milijuna aplikacija u Google

Play X W IMWLEHD Q H J R teXisty @@ MAYiple Store je imao 800 aplikacija u

srpnju 2008. godine (mjesec lansiranja), a 1,5 milijuna u lipnju 2015. godine.

1.2.1. Android, iOS i Windows

60LMHSH L VODERYLGQH RVREH pHVWR QH PRJX SULVWXSI
WHNVWROMXRAB®LQL 'XPLWUDV VWRJD UD]OLpLWL PRE
awR VHIODMRYQH SRWSRUH ]D RMIRE KvoRE&W Hal iHarébe YL G D

NRPXQLNDFLMH V GUXJLP RVREDPD L]D]YDOL VX VRIWYHUL
RPRIJXUDYDMX RYLVQR R RVWDWNX YLGD GD RVRED SRYHI
LOL GD VH VDY VDGUAaDM ]YXpQR UHSURGXFLUD ]D VOLMH.
opcije. ORELOQL XUHyYyDML VH VYH XpHVWDOLMH SNRIPLWAHVI DPOM &

REDYOMDQMH RGUHYHQLK ]DGDuUuD WH NDR WDNDY SULUXpPpQ
+LADN L OLNDF

TalkBacK je GoogleRY pLWDp ]JDVORQD NRML VH QDOD]L QD $QGUF
JRYRUQH SRYUDWQH LQIRUPDFLMH ]D XS Ragioddd BDR $ Q\VGWHRILIG
RGUHYHQH JHVWH |]D XSUDYOMDQMH .STdlkRBaekVie FriBta QD PRE
Accessibility Servcea 8VOXJH SULVWRKEDpORFROAH RVREDPD RAWHI
LOQWHUDNFLML V QMLKRYLP XUHYDMHP 2Q QD XUHYyDM GRG
YLEULUDQMD L JYXND NDNR EL GDR GR ]QDQMD awR VH QD
PRaABWDGLWL V WLP 7DON%DFN PRAHPR SURQDUL SRG VRIWY
NRML SUHGVWDYOMD SURMHNW UD]JYRMD VRIWYHUD NRML R
QH JOHGDMXiUL XThRRackie@plikakii®, Kdj& j© inaprijed iNnEOLUDQD QD XUH)

! http://www.statista.com/statistics/276623/numbepf-appsavailablein-leadingapp-stores/
2 https://play.google.com/store/apps/details?id=com.google.aaidt.marvin.talkback&hl=hr

5


https://play.google.com/store/apps/details?id=com.google.android.marvin.talkback&hl=hr

u paketu GoogleRYLK DSOLNDFLMD ]D $QGURLG L UXWLQVNL VH
]QDPDMNDPD SUH-NDR 7REHOHDBODXQNFLRQLUD QD QDpLQ GD
LVWUDALYDQMH RQRJD 4WR MH QD EHMWRD ®RMXDGDDNMR X LNR
NRULVWLWL LOL ELOR NRML GLR WHNVWD NRML PR&H ELWL
]JDVORQD WHNVW WRPQR L GRVORYQR Li&pLWDYD GRN ]D
7DON%DFN JRYRUL IAVBR IKH VER GLOU  KWRVDYND DNWLYLUD C

odlazi na drugu stavku bez aktivacije.

7TDON%DFN LPD pHWLUL NDWHJRULMH SRVWDYNL

x Govor: te postavke upravljaju govornim povratnim informacijama.

x Ostale povratne informacije: te postavke upravljapacijom i neverbalnim zvukovima.

x ,VWUDALYDQMH GRGLURP WH SRVWDYNH XSUDYOMDMX LV
x 5D]QR WH SRVWDYNH XNOMXpXMX WLSNRYQH SUHpPpDFH

druge funkcije.

VoiceOver je iOS RY pLWDp Had dDgedlantalkpji naglas opisuje stavke na zaslonu

kako bi se mogao upotrebljavati iPhone iako ga korisnik, ¥0/¢ RVRED RaAWHUHQD YL
9RLFH2YHU GDMH RSLV VYHJD aWR VH GRJDYD QD HNUDQX
raznih aplikaciDb ORJXUH MH SULODJRGLWL EU]JLQX JRYRUD NDR
VH NRULVWL MHGQRVWDYQLP VHWRP JHVWL ]D NRQWUROX
elementom na zaslonu, crni pravokutnik pojavljsgoko njega, tako da slabovidni tkenici

PRJX L YLGRP SUDWLWL aWR VH GRJDYD QD HNUDQX 3RVWE
MHVW LVNOMXpHQMH HNUDQD NRMD MH GREUD NDNR ]D
privatnosti. VoiceOver je integriran u iQ§ tako da je kompatELODQ VD VYLP XJUEL
DSOLNDFLMDPD X WailvApp >Stark,iiTunes) Iglakbikalendar, podsjetnike i
ELOMHadNdkinlDBIOUNDFLMDPD WUHULK VWUDQD

8QDWRp WRPH @&4WR SRVWRML YL aAndeikmdbh® platfoR&EUDFLMYV
RGDEUDQD RVLP ]JERJ IDVWXSOMHQRVWL SULMH VYHJD ]JEF
kao i relativne jednostavnosti razvoja. Dok je za razvijanje aplikacija na mobilnoj platformi
iOS SRWUHEQR LPDWL UDAX®DLOKROBUBWILY RWNRDHpIDAQMX SULVW

3 http://www.apple.com/accessibility/ios/voiceover



http://www.apple.com/accessibility/ios/voiceover

VOXAaEHQRM GFRhNogP I SQWHFLEHYSODWQX SRGUANX L SULVW
SURJUDPLUDQMH VDPLK DSOLNDFLMD VH PRaH UDGL QHRYI
PHPX VX UD]YRMQD RNREGMLVGOD D W@ERNW XISEDNDLO DMND F

Narratof MH pLWDp HNUDQD NRML MH XNRPSRQLUDQ X VXVW
PRELOQLP RSHUDWLYQLP VXVWDYRP WH RPRJXUXMH NRUI
SULVWXSD PRELOQRP XUHYDMX UBWYBWERX \WRNVWMWL XD XRWR
RNYLUD L SRUXND NDNR VH SRMDYOMXMX QD J]JDVORQX 7DN
NDR awWR MH WHNVW LNRQH LPHQD SROMD L SRGDWNH NI
IDUUDWRU XNOMXpH@HEGMILDKD IMH IHS/WODDYRDM D VQDYLJDFLM X
1DADORVW 1DUUDWRU MHXGRNDWXSDWNOUBMRBLXR6%¥D L]YRUC
VXVWDYD :LQGRZV ND R SSRVGRV X X NDDS(H QG B UMIH SSRUEKKNH  GF
strane koje su dostupneWindows StoreX QLVX NRPSDWLELOQH V RYLP pL
HNUDQD QH UDGL LVWRYUHPHQR QLWL V (DVH RI $FFHVV
1DUUDWRU VH MR& XYLMHN VPDWUD EHWD SURJUDPRP MHL
Android i IOS pLWDpD HNUDQD VWRJD :LQGRZV PRELOQL RSHU
XSRWUHEL RG VWUDQH NRULVQLND RAWHUHQD YLGD

4 https://support.microsof.com/en-us/help/17245/windowsl0-mobile-narrator
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SUREOHP LVWUDALYDQMD

&LOM LVWUDALYDQMD

&LOM RYRJ LVWUDALYDpPNRJ UD G Disharistivmdstl, 8 8 L W\ WS DX QHRWWA
MHGQRVWDYQRVW L MDVQRUX PRELOQLK DSOLNDFLMD X F
odrediti stupanj zadovoljstva namelju dva korisnika suprotstavljenin mobilreperativnih
VXVWDYD 7DNRYyHU MHGQD RG VYUHD sRiyaRjJupGan&@3tkR PV NR J
NRULVQLND R DSOLNDFLMDPD QDPLMHQMHQLP RVREDPD R&
0 upotrebi, iskoristivosti i upoznatosti korisnika kojima su te aplikacije namijenjene u svrhu
SRWHQFLMDOQRJ LVNRULAW DYd@adD podliraRja GaMoktalmSioiL N D F L
DXWRQRPLMH RVRED R&AWHUHQD YLGD WH NDR PRJXULK DVL

SUREOHPL LVWUDALYDQMD

1. .ROLND MH XpHVWDORVW XSRUDEH PRELOQLK DSOLNI
RAWHUHQD YLGD"

2. Postoje i rgOLNH X LVNRULVWLYRVWL PRELOQLK DSOLNDF
NRULVQLND GYD UD]OLpLWD PRELOQD RSHUDWLYQD VX\

3. 3BRVWRMH OL UDJOLNH X MDVQRUOUL L MHGQRVWDYQRVW
UD]OLpLWD PRELOQD RSHUDWLYQD VXVWDYD™

4. Postoje li rdgqOLNH X SULVWXSDpPpQRVWL PRELOQLK DSOLNDF
mobilna operativna sustava?

5. 3RVWRMH OL UD]JOLNH X RSUHP ]DGRYROMVWYX PRELC
UD]OLpLWD PRELOQD RSHUDWLYQD VXVWDYD™

2.3. Hipoteze

+ 8pHVWDORVWLRRKWDESOPRDFLMD X VYDNRGQHYQRP AaLYR
LVSRGSURVMHpPQD X RGQRVX QD RSUX SRSXODFLMX

+ 1H SRVWRMH UD]JOLNH NRG LVNRULVWLYRVWL PRELOQL
NRULVQLND GYD UD]JOLpLWD PRELOQD RSHUDWLYQD VXVWD"



H3: PosWRMH UD]JOLNH X MDVQRUL L MHGQRVWDYQRVWL PRELC

mobilna operativna sustava.

H4: Ne pPRVWRMH UD]JOLNH X SULVWXSDpPpQRVWL PRELOQLK D¢

mobilna operativna sustava.

H5: Ne stoje razlke uRSUHP ]DGRYROMVWYX PRELOQLP DSOLNDF
UD]OLpLWD PRELOQD RSHUDWLYQD VXVWDYD



OHWRGH LVWUDALYDQMD
3.1. Uzorak

8 LVWUD&ALYDQMX VX VXGMHORYDOH GYLMH RVREH RVRED
(26).

Prvi ispitanik (24) e RVRED aHQVNRJ VSROD NRMRM MH SULOLNRP !
RpQL 4LYDF WH LPD GLMDJQR]X $WURILMD 312 DWURILMD
NRQJHQLWDOQRJ RAWHUHQMD RSWLpMNRMJ MHYFDRXHQDVXV BRI
gdie je RKDYDOD UHGRYDQ YUWLU L UHGRYQX RVQRYQX &ANR(
MHGQRP WMHGQR VX MH SRdjM inteyrarije LuCentiik BeEadgdi W DW R U L
REUD]JRYDQMH A9LQNR %HN3 1DNRQ GUXJRjddrig WUdMaGD SRV
tiedha 1DNRQ ]DYU&AHQH RVQRYQH ANROH X 3RSRYDpL XSLV
=DJUHEX L REUD]XMH VH |]D |DQLPDQMH SRVORYQRJ WDMQL
se s 19 godina upisuje na Edukacijskorehabilitacijski fakultet, smjer Edukacijgk

rehabilitacija. Koristi se Samsungom 19500 Galaxy S4, operativnog sustava Avislitl
(Lollipop).

'UXJL LVSLWDQLN MH QHGRQRA&DpPH WMHGDQD WR MH)
GLMDJQRVWLFLUDQD PX MH UHWX8QHWID/YN O MHGEQMKR S R U A WHRI
VH MDYOMDMX DEQRUPDOQRVWL X IRWRUHFHSWRULPD aw
SULVXWQD SURJUHVLMD RAWHUHQMD YLGD SDadaptacdnwW LV SLJ
QD WDPX RKRRSBQARYV pavitéadyQuMridg polja (poznato kao tunelski vid) i,
ponekad, gubitak centralnog vidnog polja kasno u tijeku bolesti. Vid je godinama postupno
opadao te ispitanik u trenutku iggavanja ankete ima dijagnozietiitis pigmentose s 10

stupnjeva vidnog pop WH RAWULQRP YLGD ,VSLWDQLN MH RVQR
VUHGQMX aNROX X] XNOMXpHRMHRMWW X DG KR8 OR MQ W RBEIUDH RM
%HN3 aWR PX MH RVLIJXUDYDOR SRGUANX WLMHNRP REUD]R
je QHIDSRVOHQ aLYL V URGLWHOMLPD WH SULB®6RVREQX
operativnog sustava iOS 7.1.2.

3.2. Instrumentarij i opis varijabli

8 VYUKX LVWUDALY DQM D MhdRr@ \aplikacije Uitigk ji! Konxtisikaw qal N
temelju Nielsenovih heuristika iskoristivos{Nielsen, 1995) koje predstavljaju deset
JHQHUDOQLK SULQFLSD NRML VH WLpX LQWHUDNFLMVNRJ C
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VSHFLILPQH XSXWH 1LHONXWQLWWLNXY RD GRHXWJYWR pINX HYD
Rolfom Molichom 1990. godine (Molich i Nielsen. 1990; prema Nielsen, 1995). Otad je

KHXULVWLpND HYDOXDFLMD SUHUDYHQD QD WHPHOMX IDN
(Nielsen, 1994a; prema Nielsen 199 SRPRUX NRMLK MH L]JYHGHQR QL
PDNVLPDOQR REMDaAQMHQMH VQDJH 1LHOVHQ SUHPD 1

Prema Nielsenu (1995) ta su pravila:
1. Vidljivost stanja sustava

6XVWDY WUHED XYLMHN SUXAaDWL LQIRUPDFRMHRNR U DWXIIM

povratne informacije u razumnom roku.
BVNODYHQRVW L]PHYyX VXVWDYD L VWYDUQRJ VYLMHWD

6XVWDY EL WUHEDR JRYRULWL MH]JLNRP NRULVQLND X] U
korisniku, a informacije bi se trebale pojavljivati prirodnimilpgdpLP UHGRVOLMHGRP

.RULVQLPpND NRQWUROD L VORERGD

YyHVWR VH GRJDYD GD NRULVQLFL RGDEHUX RGUHYHQX IXQ
MDVQR R]QDpHQ VLIJXUQRVQL L]OD] NDNR EL RVWDYLOL QH
dulji dijalog (naredbeSRQLAWL L SRQRYL WR MHVW XQGR L UHGR

4. Dosljednost i standardi
.RULVQLFL VH QH EL WUHEDOL SLWDWL ]QDpH OL UD]JOLpPpLW|
SUHYHQFLMD JUHANL

9DaQR MH VWYRULWL SDAOMLY GL]DMQ RRMIQ R\EW MSHFhIDIVHDE
VSUHPpDYDQMH NRULVQLpPpNLK SRJUHaAbND QSU LPDQMHP R

6. Priznanje umjesto opoziva

OLQLPL]JLUDQMH RSWHUHUHQMD N Rl tadinjeLipoddije RidHjiRiRa)LMH pL
G UXJLP U LoksHik hePtieba Nnatha umu podatke iz jednog dijela dijaloga u drugome.
8SXWH |]D NRULAWHQMH VXVWDYD WUHEDOH EL ELWL YLGOM

JOHNVLELOQRVW L XpLQNRYLWRVW NRUL&GWHQMD

11



$NFHOHUDWRUL pHVWR PRJX XEU]DWN DL QWDHINR NI MK \] BV DO
SUXADWL GRENX SBNR ]D QHLUDNXVRKVQMDNRULVQLNH Q:
NRULVQLFLPD GD SULODJRGH pHVWR NRULAWHQH DNFLMH

(VWHWVNL L PLQLPDOLVWLpPNL GL]IDMQ
'LMDOR]L QH EL WUHEDOL VDGU aDiYijet potteQieRUPDFLMH NRMH
3UXaDQMH SRPRUL ]D SUHSR]QDYDQMH GLMDJQRVWLFLUL

SRUXNH R SRJUHANDPD WUHEDMX ELWL L]JUDAHQH MHGQR\
XND]DWL QD SUREOHP L NRQVWUXNWLYQR SUHGORALWL UM

3 R P Rakumentacija

,DNR MH EROMH DNR VH VXVWDY PRaH NRULVWLWL EH] GRN
SRPRUO L XSXWH 6YDND WDNYD LQIRUPDFLMD EL VH WUHEDC
korisnikov zahtjev, trebala bi navesti konkrethnelkB NH NDNR SURYHVWL RGUHYH

bi trebala biti prevelika.

$SOLNDFLMH VX ELUDQH QD QDpLQ GD H PDHI X XR WIS UQED LYNBIM
uparivak (na primjer ViaOpta Nav i Seeing Eye GR®bje aplikacije su GPS aplikacije,

LDNR VX QDPLMHQMHQH UD]OLpLWLP RSHUDWLYQLP VXVWD
oba sustava).

8SLWQLN VH VDVWRML RG PHVWLFD NRMH VX JUXSLUDQH
SLWDQMD |DWYRUHQRJ WLSD V é&RIQkérodaxkdta 680G IRphRAL PD L G
1 tnimalodo 5+ X SRWSXQRVWL .RG SLWDQMD V SRQXYyHQLP RG
RG SHW LQWHQ]JLWHWD L] UD]JORJD aWR LVSLWDQLFL RELpPC
prednost zatvorenih pitanja X WRPH aWR RPRJIJXUXMX JHQHUDOL]DFLMX
WD SLWDQMD PRJXUH SURYMHUDYDQMH KLSRWH]D =HOHC
LOQWHQ]JLWHWRP VH REOLNXMX UH]XOWDWL JEUDMDQMHP \

utjecaj.

Varijabla ,)UHNYHQFLMD XSRUDEH DSOLNDFLMH3® VH VDVWRML
XpHVWDORVW NRUL&AWHQMD RGUHYHQH PRELOQH DSOLNDFI

svih tvrdnji. Teoretskiraspon tvrdnji je minimalno 3 do maksimalno 15 bodova. Primje
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PHVWLFHRMHWNR pHVWR NRULVWLA PRELOQH DSOLNDFLMH
RAWHUHQRJ YLGD X MHGQRP PMHVHFX"3

9DULMDEOD ,ZVNRULVWLYRVW DS O L NeDUkupvii Hézu\feD pdaRM L V H
JEURMX SURFMHQD QD evstlnijerjati w3 do1® Bodbyvaskoéstivost je

RSVHJ X NRMHP SURL]YRG PR3AH NRULVWLWL RGUHYHQLP NR
FLOMHYL V XpLQNRYLWR&UX GMHORWYRUQRAaUX L ][DGRYRO
jest ,,stupanj ko P VH RGUHyXMH UDVSROR&LYRVW SURL]YRGD XU
YLAH OMXGL PRJXUH XNOMXpXMXuL L NRULVQLNH V LQYDC
PHVWLFRMMNR MH RYD DSOLNDFLMD WHRUHWVNWXRULVQD |

9DULMDEOD OLQLPDOL]DP DSOLNDFL Mkdpnivvezutsy BushdtmV H R G
rezultata to jest procienaQD VYLP pHVWLFDPD SD WDNR PR&H L]JQRV
SULPMHU pHVWLFH MH .ROLNR VX XY XQWHL] M IDNWQUMH"ZWHQMH

9DULMDEOD BULVWXSDpQRVW DSOLNDFLMH3 VDVWRML VH
manipulacije samom aplikacijom e ukupni rezultat jednak zbroju procjena na svim
PHVWLFDPD L PRAH YDEHRGRWL RGLP@RBH pHWWRBNIM XQXV
DSOLNDFLMH SRGH&GADYDWL NRQWUDVW"3

9DULMDEOD 2SuH IDGRYROMVWYR DSOLNDFLMRBEMNMU MGV W

teoretski raspon od 4 do 20 bodove8BULP MHU ROtV laplikaclyehha Google Play
wApps Soreu 3

1DpLQ SURYRYHQMD LVWUDALYDQMD

,VWUDALYDQMH MH ]DSRpPHOR X VYLEQMX JRGLQH GRN
,VWUDALYDQMH MH WUDMDOR GR NRORYR]D LVWH JRGLQH

uPuli (drugi GLR 2ED LVSLWDQLND VX XSR]QDWm ¢ Fist&MHP LV
sudjelovati. ,VSLWDQLFL VX LVSXQOL XSLWQLN NRQVWWXLUDQ L
SRPRU LVWQUDNMRYDPDHX]LPDQMD DSOLNDFLM Dira@disthO DV W LW
2ED VX LVSLWDQLND ELOD LVSLWDQD RG VWUDQH LVWUDAL
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4 5H]XOWDWL LVWUDALYDQMD
$QDOL]D ELOMHANL
a) Android
1. ViaOpta Nav

&LOM RYH DSOLNDFLMH MH RPRJIJXULWL VDPRVWDOQR NUHW
RG SRORaDWMH RBWRBH NRHP NUHWDQMD SURVWRUQR DaXULUL
LQIRUPDFLMDPD pDN L X SRNUHWX 7H LQIRUPDFLMH VH GR®
SRQHNDG QHRELpQH SRWUHEH RVRED R&WHUHQD YLGD VW
ODJDQR ]D NRULGQYHMMRaH XQLMHWL RGUHGLAWH L GRELW!I
WUHQXWQH SR]JLFLMH GR WH GHVWLQDFLMH ORJX VH L
SREROMADYDQMD XpLQNRYLWRVW L]JUDpXRADXED WURNWHIPBRNLW
QDUHGQLP UDVNULAMLPD NDR L XGDOMHQRVWLPD L VPMHU
VD]QDWL VYRM SRORADM X REOLNX XOLFH L XOLpQRJ EU
RGIJRYDUDMXuULP XGDOMHQRVW Ldriacile rEl€varr@ lzB n@ihdsR Y LP D
NRULVQLND VX RVLIXUDQH SRPRUX VXVWDYD SUHWYRUEH V
XNOMXpPpHQ 2YD DSOLNDFLMD PR&H UDGLWL X SR]DGLQL L
GD MH ]D QDYLJDFdada/ND WRpPpND YHUuU ]D

° https://play.google.com/store/apps/details?id=com.novartis.blind&hl=hr
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@ F Ll conid 22:47

ViaOpta Nav B Settings X
Current theme Light >
Text to speech rate Normal »
Imperial units O
Earphones mode Disabled >

Favorites New destination [EEEV ST S, by turn
directions O
Junction announcement

Position

Slikal. 3SBRpHWQL J]DVORQ 9ISika 3.WRostate #plikacije ViaOpta Nav

,ZVNXVWYR ,VSLWDQLND L LVWUDALYDpD

oLD2SWD 1DY MH SUHFL]QD DSOLNDFLMD DOL VSRUD 3l
DSOLNDFLMH MH VSRUR UXWR RWHSBYHB]ISUDQMBMHOLFD L
SRWHQFLMDOQLP RULMHQWLULPD LOL RULMHQWDFLMVNLP
NUHWDQMX SMHabND QH SRVWRML RSFLMD SUHJOHGDYDQM
prijevoz. Buka proméd SUHGVWDYOMD SUREOHP X VOXabDQMX XSXW
ORNDFLMH X]JURNXMH UDSLGQR WURAHQMH EDWHULMH QD P



2. NotNav GPS Accessibilify

NotNavje DSOLNDFLMD NRMD SUXaD SRPRU SUL RULMHQWDFLM|
je razvijen od strane slijepih, za slijeg¢otNav prilikom kretanja kontinuirano najavljuje
VWUDQH VYLMHWD RYLVQR R SRORAaDMX NR&&DMizniQDMEOL
QDMEOLAH RWIRDNEGWIRALMW WNHHVDP NRULVQLN XQLR 1RWI1DY
XJUDYyHQX XVOXJX SUHWYRUEH WHNVWD X JRYRU 7DON%DI
XSRUDEX UDGL L EH] XNOMXpHQR) kpbs¥ GBo@I® kar@Xniis UL P M H
potrebno dodatno instalirati karte i mape), navodi osam smjerova kompasa (sjever,
VMHYHUR]DSDG ]DSDG GR]YROMDYD GRGDYDQMH YL&H
GRGDYDWL QD]JLYL EULYV D Whovl aktNrod ¥shy ®patieb).VNOMXpLYDYV

@ T .l eonid 22247 ©®@ QO+ @ T .l eonid 22348

m NotNav postavke

Izgovori smijer v

o o o oo
Korigiranje smijera
Smijer se korigira po 0 stupnjeva od
IZQOVD\"T posljednje sredidnje linije vadeg tijela

Interval za ponavljanje najave. .
Najave smijera se ponavljaju svakih 30

o v sekundi
Postavi putnu tocku

Izgovori lokaciju v

Lzlista) putne tocke Izgovori punu adresu lokacije [V

Izgovori krizanje v/
Postavke

Izgovori mjesta/totke inter.. vV

Udaljenost od neposredne blizin. .
MJjesta se najavljuju kada su unutar 15

VasSe ok )

Slika3. 3RpHWQL ]DVORQ 1RW 1 Bka*3mPosavireHhikacife INOtNAV \

® https://play.google.com/store/apps/details?id=com.smithson.notnav&hl=hr
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,ZVNXVWYR ,VSLWDQLND L LVWDALYDpD

1RW1DY *36 $FFHVVLELOLW\ MH SRSULOLPQR SUHFL]QD DS
*36 DSOLNDFLMH MH YHRPD YDAQD VYLP NRULVQLFLPD QR
X SRJUHGFL RG pHWLUL NXuQD EURMD YLGHURM RVREL YHUI
RVREL R&WHUHQRJ YLGD EL PRJOD 1RWI1DY XUX®SXWH N
LQIRUPDFLMH R VWUDQDPD VYLMHWD WH SUXabD RSFLMH S
VPMHUD ,QWHUYDO ]D SRQDYOMDQMH QDMDYH NDR L RSF|

3. Talking Places

Talking Places je aplikacija namijenjena Android mobilnsastavu koju je razvicGHQ N
3DSHa&a L] YHANRJ WHKQLPNRJ VYHXpLOLAWD X 3UDJX $
OMXGLPD RAWHUHQD YLGD V FLOMHP SUXabDQMD LQIRUPDFL
trenutku zatekne. Prema geografskoj lokasgobe, aplikacija se spaja na internet te nudi
RSFLMH LVWUDAaLYDQMD daWR VH QDOD]L RNR RVREH &aWR M
aLUX NDUWX RNROLQH $SOLNDFLMD MH SULOLNRP L]JUDG

vida.

[alking Places .
Dobro do3li u Talking Places, » 2J popis pokazuje 0 mjesta,
Pricekajte, utvrdivanje GPS-a. 3 - ta za prikazivanje

A Zo P

Slika 5. SRpHWQL ]DVORQ Skka @.\KaGaJu agikaé&ijiblika 7. Popis mjesta

! https://play.google.com/store/apps/details?idzmpapezzde.talkingplaces&hl=hr
17
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,VNXVWYR ,VSLWDQLND L LVWUDALYDpD

1D ORNDFLML 1RYD FHVWD =DJUHE DSOLNDFLMD

lokacije ne pokazuje ni jedno mjesto interesa (IMHGDQ NDILUO UHVWRUDQ QL
NUHWDQMD QH GROD]L GR SURVWRUQRJ DaxXxuLUDQMD YHu
QDQRYR XNOMXpLWL NDNR EL SULND]DOD QRYX DGUHVX QD
Za uporabu ove lokacih SRWUHEQR MH XNOMXpLWL XVOXJH LQWHL
XJURNXMH YHRPD EUJR SUDAQMHQMH EDWHULMH

4. Blind Assistant

%O0LQG $VVLVWDQW SUHWYDUD PRELOQL WHOHIRQ X VRQD
]JYXpPQH LPSXOVH L PLNUpVRGHh ddekay QQvejDifobram je dio
LVWUDALYDPNRJ SR MBDNWD NWRMIPRPOIQRVWL HKRORNDFLM
u smjeru u kojem se hoda kako bi se otkrila prisutnost prepreka u blizini i procijenila

udaljenost tih prepreka.

Slika8. 3SRpHWQL ]DV O R QSl#a®L DO5P MINHAMYDNIDMHWS DUDPHWDUD |
SRGHaAabYDQMH VRQDUD

8 https://play.google.com/store/apps/details?id=phone.science.blindassistant&hl=hr
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,ZVNXVWYR ,VSLWDQLND L LVWUDALYDpD

$SOLNDFLMD %OLQG $VVLVWDQW SUL SRNXabMX QDPMH&W
kompatibilna sTalkBack R P D EXGXuL GD MH NRQWUDVW YHOLDpL
DSOLNDFLMH OR&H RGUDYHQD SRGH&ADYDQMH DSOLNDFLME
VWRJD MH SRWUHEQD SRPRUO YLGHUH RVREH 1DNRQ SUXaH
uviegk nH UDGL ]DGRY®R® MdisifiaMiefreke prema kojima se uspostavijaju

SDUDPHWUL XGDOMHQRVWL XUHYyDMD RG ]JLGD NDNR EL JD
XRpDYD L] WUHUHJ SRNXADMD QR VWROLFX QdguéshibYD QL
SUREOHP SULOLNRP VDPRVWDOQRJ NUHWDQMD RVREH Rawt

5. TapTapSe®

$SOLNDFLMD 7DS7DS6HH VOXaL ]D IRWRJUDILUDQMH L SUL
mobilna aplikacija razvijena posebno za slijepe i slabovidne korisnike Android nagbil
RSHUDWLYQRJ VXVWDYD .RULVWL VH XJUDYyHQRP NDPHUR
TalkBack za prepoznavanje fotografiranog predmeta i izgovor njegovog opisa. Aplikacija
RPRIJXUXMH NRULVQLNX IRWRJUDILUDQMH ELORamM&RMHJI GY
SUHGPHWD GYRVWUXNLP GRGLURP QD |DVORQ XUHYDMD L
VHNXQGL 2SLV LGHQWLILFLUDQRJ SUHGPHWDUN&®R&LVQLN
QDYHGHQR 7DS7DS6HH SUXAaD GRGDWQH PRIMIM@EEVWL SF
uslikanog predmeta, identifikaciju predmeta sa slika iz galerije, dijeljenje opisa
putemV R FL M D O Qitter® il Fadebooka HOHNWURQVNH SRAWH L WHNYV
PRIJXUQRVW VSUHPDQMD VOLND X JDOHULMX V SULGUXAaHQL

o https://play.google.com/store/apps/details?id=com.msearcher.taptapsee.android&hl=hr
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QT Ll : OO0 S

Library har Repeat Library Share

Picture 3 in progress

Slika10. 3SRpHWQL ]DVOBIRRID3FDBgHHDQMH VOLNDQH IRWR

,ZVNXVWYR ,VSLWDQLND L LVWUDALYDpD

7TDS7TDS6HH QXGL RSFLMH SULODJRYyDYDQMD PRJXUQRVWL
XNOMXpLYDQMD EOMHVNDOLFH LGARARWH ILBFOUD