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1i]HY�EDNDOiĜVNp SUiFH��9OLY�YL]XiOQLKR�PDVNRYDQt�QD�]UDNRYê�V\VWpP  

 

Abstrakt: 

+ODYQRX� WpPRX� SUiFH� MH� YL]XiOQH� PDVNRYDQLH�� -HGQi� VD� R IHQRPpQ�� SUL� NWRURP� MH�

YLGLWHĐQRVĢ�SR]RURYDQpKR�SUHGPHWX� �WDUJHW�� � RYSO\YQHQi�RNROLWêPL�SRGQHWPL� �PDVNDPL���9�

SUiFL� MH� SRSLVRYDQi� DQDWyPLD� RND a ]UDNRYi� GUiKD�� 6~� SRStVDQp� ]UDNRYp� IXQNFLH�� NWRUp� V~�

relHYDQWQp� SUL� ãWXGRYDQHM� WpPH� �]UDNRYi� RVWURVĢ�� NRQWUDVWQi� FLWOLYRVĢ�� D� PRåQRVĢ� LFK�

Y\ãHWUHQLD��7H[W�LQIRUPXMH�R�YL]XiOQRP�PDVNRYDQt��W\SRFK�YL]XiOQHKR�PDVNRYDQLD��EDFNZDUG�

masking- BM, simultaneous masking- SM, forward masking- )0��D�LFK�SUHGSRNODGDQê�YSO\Y 

QD�YLGHQLH��&LHĐRP�H[SHULPHQWiOQHM�þDVWL�SUiFH�MH�RYHUHQLH�YSO\YX�YL]XiOQHKR�PDVNRYDQLD�QD�

]UDNRYê� YQHP�� 7HVW\� YL]XiOQHKR� PDVNRYDQLD� VD� Y H[SHULPHQWiOQHM� þDVWL� OtãLD� þDVRYêP�

a SULHVWRURYêP� XVSRULDGDQtP�� 3UH� KRGQRWHQLH� YSO\YX� YL]XiOQHKR� PDVNRYDQLD� QD� ]UDNRYê�

vnem je v WHMWR�SUiFL� SRXåLWp�SRURYQDQLH�NRQWUDVWQHM� FLWOLYRVWL� �EH]�YL]XiOQHKR�PDVNRYDQLD��

s GRVLDKQXWRX�NRQWUDVWQRX�FLWOLYRVĢRX�]D�SRGPLHQRN�YL]XiOQHKR�PDVNRYDQLD�� 

 

.OtþRYi�VORYD� 

 VL]XiOQH�PDVNRYDQLH��kontrast, VLPXOWiQQH�PDVNRYDQLH��VSlWQp�PDVNRYDQLH��GRSUHGQp�

maskovanie  

 

 

 

 

 

 

 

 



 
 

 
 

Bachelor�V�7KHVLV title: The effect of visual masking on the visual system 

 

Abstract: 

The main theme of the work is visual masking. It is a phenomenon in which the 

visibility of the observed object (target) is influenced by surrounding stimuli (masks). The 

anatomy of the eye and the visual pathway are described in the thesis. The visual functions 

relevant to the studied topic (visual acuity, contrast sensitivity) and the possibility of their 

examination are described. The text informs about visual masking, types of visual masking 

(backward masking- BM, simultaneous masking- SM, forward masking- FM) and their 

supposed influence on vision. The aim of the experimental part of the thesis is to verify the 

influence of visual masking on visual perception. The tests of visual masking in the 

experimental part differ in temporal and spatial arrangement. To evaluate the influence of 

visual masking on visual perception, a comparison of contrast sensitivity (without visual 

masking) with the contrast sensitivity achieved under visual masking conditions is used in this 

work.  

 

Key words: 

Visual masking, contrast, simultaneous masking, backward masking, forward masking  
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3URKODãXML�� åH� MVHP� EDNDOiĜVNRX SUiFL� V Qi]YHP� Ä9OLY� YL]XiOQtKR� PDVNRYDQt� QD� ]UDNRYê�

V\VWpP� ³� vypracovala VDPRVWDWQČ� D SRXåLOa N� WRPX� ~SOQê� YêþHW� FLWDFt� SRXåLWêFK� SUDPHQĤ��

NWHUp�XYiGtP�Y�VH]QDPX�SĜLORåHQpP�N EDNDOiĜVNp SUiFL� 

1HPiP� ]iYDåQê� GĤYRG� SURWL� XåLWt� WRKRWR� ãNROQtKR� GtOD� YH� VP\VOX� ���� =iNRQD�

þ��������� 6E���R�SUiYX�DXWRUVNpP��R�SUiYHFK�VRXYLVHMtFtFK�V�SUiYHP�DXWRUVNêP�D�R� ]PČQČ�

QČNWHUêFK�]iNRQĤ��DXWRUVNê�]iNRQ���YH�]QČQt�SR]GČMãtFK�SĜHGSLVĤ. 
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1  ÒYRG 

9L]XiOQH�PDVNRYDQLH�MH�IHQRPpQ�NWRUê�RYSO\YĖXMH�]UDNRYp�YQtPDQLH� 7HQWR�IHQRPpQ�

P{åHPH�SULURYQDĢ�NX�&URZGLQJ�IHQRPpQX��DOH�VWêP�UR]GLHORP��åH�SUL�YL]XiOQRP�PDVNRYDQt�

V~� VFpQ\� SUHPLHWDQp� OHQ� YHĐPL� NUiWNX� GREX�� UiGRYR� GHVLDWN\� PLOLVHN~QG�� 9êVOHGNRP�

YL]XiOQHKR� PDVNRYDQLD� P{åH� E\Ģ� EXć� ]OHSãHQLH� DOHER� ]KRUãHQLH� VOHGRYDQpKR� Rbjektu. 

/LWHUDW~UD�XYiG]D�PRåQp�Y\XåLWLH�YL]XiOQHKR�PDVNRYDQLD�SUL�]UDNRYRP�WUpQLQJX�D SUL�ãW~GLX�

]UDNRYpKR�YQtPDQLD��7iWR�WpPD�VD�SRYDåXMH�Y oblasti optiky a RSWRPHWULH�]D�PiOR�SUHEiGDQp��

þR�PD�PRWLYRYDOR�N MHM�SRGUREQHMãLHPX�VSUDFRYDQLX� 

-HGQRX�]�PRåQRVWt�DNR�SRFKRSLĢ�W~WR�WpPX��EXGH�G{NODGQp�QDãWXGRYDQLH�DQDWRPLFNêFK�

þDVWt�RND��RG�SUHGQHM�SORFK\�URKRYN\�Då�SR�IRWRUHFHSWRU\�Y�VLHWQLFL��$NR�G{OHåLWê�LQIRUPDþQê�

ERG�WHMWR�WpP\�EXGH�SRGUREQp�VSUDFRYDQLH�]UDNRYHM�GUiK\�D ]UDNRYêFK�FHQWLHU�Y mozgu.   

Pri hodnotHQt� YSO\YX� YL]XiOQHKR� PDVNRYDQLD MH� G{OHåLWê� YLVXV�� NWRUpKR� SRVWXS�

Y\ãHWUHQLD� EXGH� SRStVDQê� Y� GUXKHM� NDSLWROH�� a Pi� QiP SRVN\WQ~Ģ� VS{VRE� NYDOLWQHM�

VXEMHNWtYQHM�UHIUDNFLH��NWRUi�MH�G{OHåLWi�SUL�YL]XiOQRP�PDVNRYDQt�X WHVWRYDQêFK�V UHIUDNþQRX�

vadou. 3UL�Y\ãHWUHQt�YLVX�SDFLHQWD� VD� VWUHWiYDPH�V�PQRKêPL�Y\ãHWURYDFtPL�PHWyGDPL��NWRUp�

P{åX� E\Ģ� SRXåLWp�� DOH� QLH� YåG\� V~� DSOLNRYDQp� VSUiYQH� 1iVOHGQp� EXGH� SRStVDQê� NRQWUDVW�

a MHKR�Y\ãHWUHQLH��Y]KĐDGRP�QD�VSlWRVĢ�V SUREOHPDWLNRX�YL]XiOQHKR�PDVNRYDQLD�� 

V kapitole YL]XiOQH� PDVNRYDQLH� EXGH� predstDYHQi� SUREOHPDWLN\� VSRMHQi� V WêPWR�

pojmom. 1iVOHGQH� EXG~� VSUDFRYDQp� W\S\� MHGQRWOLYêFK� PDVNRYDQt� D metodika testovania, 

NWRUi�QiP�SRVN\WXMH�GRVWDWRþQp� LQIRUPiFLH� DE\� VRP�PRKOD�XVNXWRþQLĢ� H[SHULPHQWiOQX�þDVĢ�

EDNDOiUVNHM�SUiFH�  

+ODYQRX�]ORåNRX�H[SHULPHQWiOQHM�þDVWL�WHMWR�EDNDOiUVNHM�SUiFH�EXGH�RYHUHQLH�K\SRWp]��

NWRUp�EROL� Y\WYRUHQp�QD� ]iNODGH� þOiQNX�  Spatio-temporal low-level neural networks account 

for visual masking. >��@�2YHUHQLH� WêFKWR�K\SRWp]�EXGH�SRPRFRX�WHVWRY��NWRUp�VPH nastavili 

v SURJUDPH�3V\FKR3\��� -HGQi�VD�R SRURYQDQLH�SUYpKR�UHIHUHQþQpKR� WHVWX (testu bez masiek)  

s RVWDWQêPL���WHVWDPL�NGH�MH�REUD]�RYSO\YQHQê�PDVNDPL�  

 

 

 

 



$QDWyPLD�RND  2 

 

2 Anatymia oka 

ďXGVNp� RNR MH� ]ORåLWê� RUJiQ�� YćDND�� NWRUpPX�P{åHPH� YQtPDĢ� VYHWOR�� WPX� D VSUDF~YDĢ�

RNROLWp� LQIRUPiFLH� 2UJiQ�� NWRUê� ]ELHUD� D DQDO\]XMH� LQIRUPiFLH�� NWRUp� SRVLHOD� N ćDOãLHPX�

VSUDFRYDQLX� GR� Y\ããtFK� N{URYêFK� FHQWLHU� NRQNUpWQH� XUþHQRX� ]UDNRYRX� GUiKRX.  =UDNRYp�

~VWURMHQVWYR� WYRULD�RNUHP�VDPRWQpKR�RUJiQX� �RND� � �EXOEXV�RFXOL��DM�SUtGDYQp�þDVWL� � organa 

oculi accessRULD���NWRUp�]DEH]SHþXM~�GREU~�IXQNþQRVĢ�EXOEX��[1] [2]   

Rohovka (cornea) 

 Rohovka a bielko  tvoria vonkajãt� REDO� RþQHM� JXOH�� LFK� KlDYQêP� ~þHORP� MH� FKUiQLĢ�

vn~WRUQp� ãWUXNW~U\� oka. Rohovka je bezcievne, EH]IDUHEQp�� SULHKĐDGQp� tkanivo�� NWRUp� VO~åL�

ako  SUHGQi� UHIUDNþQi� SORFKD. =DNULYHQLH� URKRYN\� MH� YR� YHUWLNiOQRP� VPHUH� ��� PP�

a v horizoQWiOQRP� ��� PP�� 7HQWR� UR]GLHO� VS{VREXMH� I\]LRORJLFNê� DVWLJPDWL]PXV�� NWRUê� MH�

QHVN{U�NRPSHQ]RYDQê ćDOãtPL�ãWUXNW~UDPL��5RKRYND�Pi���YUVWLHY��Na jej YRQNDMãHM�SORFKH�VD�

QDFKiG]D� YUVWYD� GODåGLFRYpKR� HSLWHOX�� NWRUê� SRNUDþXMH� GR� VSRMLYN\�� (SLWHO (epithelium 

anterius) je YLDFYUVWYRYê� GODåGLFRYê� D Pi� GREU~� UHJHQHUDþQ~� VFKRSQRVĢ� Pod epitelom sa 

QDFKiG]D�ERZPDQRYD�PHPEUiQD (lamina limitans anterior)��NWRU~� WYRULD�NRODJpQRYp� ILEULO\� 

3RNUDþRYDQtP�YUVWLHY� MH�VWURPD��VXEVWDQWLD�SURSULD�FRQHDH��� MH� WR�QDMKUXEãLD�YUVWYD�URKRYN\�

a ]DEH]SHþXMH� SULHKĐDGQRVĢ� URKRYN\� DescemeWRYD� PHPEUiQD� �ODPLQD� OLPLWDQV� SRVWHULRU��

RGGHĐXMH� Yl]LYR� URKRYN\� RG� HQGRWHOX�� 3RVOHGQRX� YUVWYRu je endotel (endothelium camerae 

anterioris�� MHGQRYUVWHYQê� SORFKê� HSLWHO�� NWRUê� UHJXOXMH� SUtMHP� YRG\�� PHWDEROLWRY� D LyQRY�

z komorovej vody. '{VOHGNRP� SRãNRGHQLD� URKRYN\� P{åH� E\Ģ� ]QtåHQi� FLWOLYRVĢ na svetlo, 

QDUXãHQLH�UHIOH[QHM�SURGXNFLH�VĎ]�a åPXUNDQLH�  [1] [2] [3] [4] [5] 

2þQp�ELHONR�(sclera) 

 2þQp� ELHONR� MH� WXKi� Yl]LYRYi� EODQD�� NWRU~� WYRULD� NRODJpQ� D HODVWLFNp� YOiNQD�� -H� WR�

ãWUXNW~UD�� NWRUi� VD� SRGLHĐD� QD� VWiORP� WYDUH� RþQHM� JXOH� a ]DEH]SHþXMH� ~SRQ� SUH� RNR� K\EQp�

VYDO\�� 7iWR� þDVĢ� RND� MH� EH]FLevna a SUHWR�Pi� ELHOX� IDUEX�� WHQWR� RGWLHĖ� VD� YHNRP�PHQt. Na 

SUHGQHM� VWUDQH� VD� VSiMD� VR� VSRMLYNRX�� NWRUi� VO~åL� DNR� ]DGQi� SORFKD� YLHþRN�� 2þQp� ELHONR� MH�

EH]FLHYQH��WDNåH�MH�Y\åLYRYDQp�] HSLVNOHUiOQHKR�FLHYQHKR�ULHþLska. [1] [2] [5]  

3UHGQi�RþQi�NRPRUD (camera anterior bulbi) 

Je to priestor��NWRUê�VSUHGX�RKUDQLþXMH�]DGQi�SORFKD�URKRYN\�D ]R]DGX�SUHGQi�SORFKD�

d~hovky. 3UHGQi� RþQi� NRPRUD� MH� Y\SOQHQi� NRPRURYRX� YRGRX�� YćDND� NWRUHM� MH� rohovka 

Y\åLYRYDQi�D WDNWLHå�QDSRPiKD�N XGUåLDYDQLX�YQ~WUR�RþQpKR�WODNX��[5] [6] 
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'~KRYND (iris) 

 0i�WYDU�PHG]LNUXåLD��SULþRP�XSURVWUHG�VD�QDFKiG]D�]RUQLFD��SXSLOOD�� [5]  V d~KRYNe   

VD�QDFKiG]D�PQRåVWYR�SLJPHQWX��NWRUê�RYSO\YĖXMH�IDUEX�Rþt��+ODGNp�VYDORYp�EXQN\��NWRUp�VD�

v G~KRYNH� QDFKiG]DM~� V~� ]RUDGHQp� do GYRFK� V\VWpPRY�� NWRUp� Y\WYiUDM~� ]YLHUDþ� ]renice 

a UR]YLHUDþ�]UHQLFH�=UHQLFD�MH�RWYRU��NWRUê�Pi�SULHPHU��-�PP��SUHWHNi�ĖRX�NRPRURYi�YRGD�]R�

zadnej komory do komory prednej. +ODYQRX�~ORKRX�G~KRYN\� MH�UHJXORYDĢ�PQRåVWYR�VYHWOD��

NWRUp�YVW~SL�GR�RND��[6] [5] 

=DGQi�RþQi�NRPRUD (camra posterior bulbi) 

 3ULHVWRU�PHG]L�]DGQRX�SORFKRX�G~KRYN\��ãRãRYN\��VNORYFRP�D YêEHåNDPL�ULDVQDWpKR�

WHOHVD�VD�QD]êYD�]DGQi�RþQi�NRPRUD��-H�Y\SOQHQi�NRPorovou vodou a QDFKiG]D�VD�WX�]iYHVQê�

DSDUiW�ãRãRYN\��[5] 

âRãRYND (lens) 

 âRãRYND  MH� SULHKĐDGQi� ELNRQYH[Qi� ãWUXNW~UD� Y RNX�� NWRUi� VD� SRGLHĐD� QD� FHONRYHM�

UHIUDNFLL� RþQpKR� V\VWpPX YćDND� PRåQRVWL� Y\NOHQXWLD� D tak QiVOHGQHM� zmene optickej 

mohutnosti. 6O~åL� DNR� PHPEUiQD� SUe XOWUDILDORYêP� åLDUHQtP�� þtP� FKUiQL� VLHWQLFX� SUHG�

SRãNRGHQtP��1D�PLHVWH�MH�GUåDQi�SRPRFRX�]iYHVQpKR�V\VWpPX���NWRUê�MH�V~þDVĢRX�ULDVQDWpKR�

telieska. 9HĐNRVĢ� ãRãRYN\� Y priemere je 9-��PP�� SULþRP� MH� KUXEi� ���mm 

v neakomodovanom stave a pri akomRGiFLL� VD� KRGQRWD� SRK\EXMH� SULEOLåQH� ���PP��  Obal 

ãRãRYN\� MH� SULHKĐDGQi� HODVWLFNi� PHPEUiQ�� NWRUi� RENORSXMH� ãRãRYNX D� FKUiQL� MX� SUHG�

komorovou vodou. 3RG�REDORP�VD�QDFKiG]D�MHGQRYUVWHYQê�NXELFNê�HSLWHO. [2] [7] 

Sklovec (corpus vitreum) 

 Je SULHKĐDGQi�� þtUD�� EH]EXQHþQi� KPRWD�� NWRU~� WYRUt� ] ������ YRG\�� +ODYQRX� ~ORKRX�

sklovca MH� Y\SOQLĢ� YQ~WRUQê� SULHVWRU� RþQHM� JXOH� D WDN� XGUåDĢ� MHM� WYDU�� ĆDOãtP� SUtQRVRP�

v ]UDNRYRP�V\VWpPH�MH�MHKR�~ORKD�QDOLHKDĢ�QD�VWHQX�RþQHM�JXOH�D WDN�SULGUåLDYDĢ�RSWLFN~�þDVĢ 

sietnice na svojom mieste. [2]  

Cievovka (choroidea) 

 &LHYRYND�MH�FKDUDNWHUL]RYDQi�DNR�þLHUQR�KQHGi�EODQD�Y NWRUHM�VD�QDFKiG]DM~�FLHY\. Jej 

VNODGED� MH� ERKDWi� QD� PQRåVWYR� SLJPHQWRYêFK� EXQLHN�� NWRUp� ]DFK\WiYDM~� VYHWHOQp� O~þH�

a ]DEUDĖXM~�RGUD]RP��þL�SUHVYHWOeniu oka. [1] [2]   

 



$QDWyPLD�RND  4 

 

5LDVQDWp�WHOLHVNR�(corpus ciliare)  

 6SUHGX�Pi� WYDU�]ULDVHQpKR�SUVWHQFD��NWRUê�]UDVWi� V RþQêP�ELHONRP��V SULHþQRP�UH]H�

Pi� WURMXKROQtNRYê� WYDU�� SULþRP� VD� MHKR� ]DGQê� RNUDM� VWHQþXMH� D SUHFKiG]D� GR� FLHYRYN\��

Z rLDVQDWpho telieska Y\VWXSXM~� ULDV\� GOKp� �-�� PP�� NWRUp� VD� PHQLD� na riasy s MHPQHMãRX�

ãWUXNW~URX�D QD��VD�SULSHYĖXM~�YOiNQD�]iYHVQpKR�DSDUiWX�ãRãRYN\��PovUFK�ULDVQDWpKR�WHOLHVND�

MH�SRNU\Wê�SRNUDþRYDQtP�SLJPHQWRYHM�YUVWY\�] G~KRYN\. Jednou z IXQNFLt�ULDVQDWpKR�WHOLHVND�

MH�SURGXNFLD�NRPRURYHM�WHNXWLQ\��5LDVQDWp�WHOLHVNR�VD�VNODGi�WDNWLHå�] KODGNHM�VYDORYLQ\��NWRUi�

XPRåĖXMH�DNRPRGiFLX�RND��[1] [2] [5] 

Sietnica (retina) 

 6LHWQLFD��MH�þDVĢRX�]UDNRYpKR�V\VWpPX�RND���URYQDNR�DNR�RSWLFNê�QHUY��-H�WR�SULHVYLWQi�

YUVWYD��NWRUi� MH�KUXEi���� mm. K FLHYRYNH� MH�IL[RYDQi�Y dvoch bodoch, v mieste ora serrata 

a RNROR�WHUþD�]UDNRYpKR�QHUYX� 2UUD�VHUUDWD�GHOt�VLHWQLFX�QD�RSWLFN~�þDVĢ�VLHWQLFH��SDUV�RSWLFD�

retinae) a QD� VOHS~� þDVĢ� VLHWQLFH� �SDUV� FDHFD� UHWLDQH�� 2SWLFNi� þDVĢ� VLHWQLFH� SUHGVWDYXMH�

QDMG{OHåLWHMãLX� þDVĢ� RþQHM� JXOH�� SULþRP� VD� QD� QHM� QDFKiG]DM~� G{OHåLWp� ~WYDU\�� DNR� MH� åOWi�

ãNYUQD��v NWRUHM�VD�QDFKiG]D PDOi�MDPND�IRYHD�Fentralis a Wi�SUHGVWDYXMH�PLHVWR�QDMRVWUHMãLHKR�

videnia. V åOWHM� ãNYUQH� VD� QDFKiG]DM~� OHQ� þDStN\�� NWRUp� VD� SRGLHĐDM~� QD� IDUHEQRP�YLGHQt�� ��

PP� RG� åOWHM� ãNYUQ\� Y\VWXSXMH� ]UDNRYê� QHUY�� NWRUpKR� NUXKRYê� WYDU� WYRULD� YêEHåN\�

PXOWLSROiUQ\FK�QHXUyQRY�� 2SWLFNê�QHUY REVDKXMH���PLOLyQ�YOiNLHQ��= WRKR�Y\SOêYD��åH�jedna 

JDQJOLRYi� EXQND� QHVLH� LQIRUPiFLX� ] YLDFHUêFK� IRWRUHFHSWRURY�� 9êVWXS� RSWLFNpKR� QHUY\�

SRYDåXMHPH� ]D� VOHS~� ãNYUQX� �PDFXOD� FDHFD�� � SUHWRåH� VD� WDP� QHQDFKiG]DM~� åLDGQH� VYetlo 

FLWOLYp� EXQN\. Do sietnice tu vstupuj~ DUWHULD� HW� YHQD� FHQWUDOLV� UHWLDQDH�� NWRUp� VD� YHWYLD�

a Y\åLYXM~�åOW~�ãNYUQX��6LHWQLFD�VD�VNODGi�]R�ãLHVWLFK�KODYQêFK�WULHG�QHXUyQRY: fotoreceptory, 

ELSROiUne bunN\��KRUL]RQWiOQe bunky��DPDNULQQp�EXQN\�D�JDQJOLRYp�bunky, NWRUp zach\WiYDM~ 

a VSUDF~YDM~�VYHWHOQp VLJQiO\ a 0�OOHURYp�JOLH� ktRUp p{VRELD�DNR o chrbtica nervovej sietnice. 

6OHSi� þDVĢ� VLHWQLFH� SRNUêYD� YQ~WRUQ~� SORFKX� ULDVQDWpKR� WHOLHVND� D G~KRYN\. V tejto vrstve 

NWRU~�WYRUt�LED�SLJPHQWRYê�HSLWHO�VD�QHQDFKiG]DM~�åLDGQH�VYHWOR�FLWOLYp�EXQN\. [1] [2] [5] [9] 

[10]  

Svetlo FLWOLYp�EXQN\� 

 7LHWR�EXQN\�UR]GHĐXMHPH�QD�GYH�VNXSLQ\��NWRUp�WYRULD�W\þLQN\�D þDStN\��6~�WR�EXQN\�

YćDND��NWRUêP�P{åH�E\Ģ�VYHWOR��NWRUp�YVWXSXMH�GR�RND�Y SRGREH�IRWyQRY�VSUDFRYDQp��[1] 

7\þLQN\�  V~� FKDUDNWHUL]RYDQp� DNR� EXQN\� YćDND� NWRUêP�P{åHPH� UR]OLãRYDĢ� RGWLHQH�

ãHGHM��SUHWRåH�V~�FLWOLYHMãLH�QD�VYHWOR��,FK�SRþHW�Y VLHWQLFL�MH�����PLOLyQRY. 6WDYED�W\þLQLHN�MH�
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UR]GHOHQi� QD� LQWHUQ~� þDVĢ� Y NWRUHM� VD� QDFKiG]D� MDGUR� D ]DEH]SHþXMH� VSRMHQLH� V ELSROiUQ\PL�

EXQNDPL�� ([WHUQi� þDVĢ� ]RKUiYD� UROX� SUL� IRWRVHQ]LWLYLWH�� 7\þLQN\� REVDKXM~� URGRSVLQ- 

FKURPRSURWHLQ�� NWRUê� VD� UR]SDGi� U{]QRX� UêFKORVĢRX� QD� UHWLQDO� D RSVLQ�� 3UL� YHĐPL� YHĐNRP�

oslnHQt�VD�UHWLQDO�PHQt�QD�UHWLQRO��3UYê�SURFHV�MH�UêFKO\�SULþRP�VD�IDUED�W\þLQN\�PHQt�QD�åOW~�

a GUXKê�SURFHV�QD]êYDPH�WêP�SRPDOêP, kde sa rodopsiQ�VWiYD�ELHO\P�  [1] [2] [11] 

ýDStN\ QiP�VO~åLD�N YQtPDQLX�IDULHE��MH�LFK���PLOLyQRY�D QDFKiG]DM~�VD�Y åOWHM�ãNYUQH��

)DUELYR��NWRUp�REVDKXM~�VD�QD]êYD�LRGRSVLQ��YćDND�þRPX�V~�QDMYLDF�FLWOLYp�QD�þHUYHQp�VYHWOR��

1DMYlþãt� SRþHW� þDStNRY� VD� QDFKiG]D� Y PDNXOiUQHM� REODVWL�� VPHURP� GR� SHULIpULH� LFK� SRþHW�

NOHVi��7HQWR�RSVLQ�GHOtPe na þHUYHQê��]HOHQê�D PRGUê��.DåGê�W\S�þDStND�MH�VFKRSQê�YQtPDĢ�

LQ~�YOQRY~�GĎåNX�VYHWOD a WDN�V~�]RGSRYHGQp�DM�]D�NYDOLWX�]UDNRYHM�RVWURVWL��V FHQWUiOQHM�þDVWL�

åOWHM�ãNYUQ\�NDåGpPX�þDStNX�SDWUt� MHGQD�ELSROiUQD�D MHGQD�JDQJOLRYi�EXQND�þtP�GRVDKXjeme 

PD[LPiOQX�UR]OLãRYDFLX�VFKRSQRVĢ� 6WDYED�þDStNRY�MH�YHĐPL�SRGREQi�VWDYEH�W\þLQLHN��DOH�V~�

WURFKD� KUXEãLH. V NyQLFNHM� þDVWL� VD� QDFKiG]D� FHQWUXP� YLGHQLD� V~� WDP� SULGUXåHQp� DM�

mitchondrie a glykogpn��QHćDOHNR�VD�QDFKiG]DM~�ULER]yP\��[1] [2] [12] 

3UtGDYQp�þDVWL ]UDNRYpKR�V\VWpPX� 

 3UL� NYDOLWQRP� YLGHQt� MH� NODGHQi� G{OHåLWRVĢ� QD� IXQNFLRQDOLWX� YãHWNêFK� SUtGDYQêFK�

RUJiQRY�]UDNX��SUHWRåH�NDåGi�MHGQD�]ORåND�RYSO\YĖXMH�DNR�D þR�YLGtPH��[2] 

 2NR� K\EQp svaly sa QDFKiG]DM~� XSQXWp� QD� RþQHM� JXOL� Y GYRFK� VNXSLQiFK�� 3ULHþQH�

SUXKRYDQp� VYDO\�� NWRUp� QiP� ]DEH]SHþXM~� SRK\E� RþQHM� JXOH� GR� VWUiQ� D KODGNp� VYDO\� RþQLFH�� 

Priame a ãLNPp�RNR�K\EQp�VYDO\�RþQLFH V~�SRPRFRX�SORFKêFK�ãOLDFK�XSQXWp�QD�RþQ~�JXĐX��Na 

RþQHM� JXOL� VD� QDFKiG]D� �� RNR� K\EQêFK� VYDORY�� NWRUp� QLH� V~� QLNG\� Y NĐXGH� D Y\NRQiYDM~�

VDNDGLFNp� SRK\E\� YćDND� þRPX� P{åX� QDWiþDĢ� RNR� D WDN� QiMVĢ� QDMOHSãLX� SRORKX� SUH� RVWUp�

videnie. 

+ODYQRX�~ORKRX�KODGNêFK� VYDORYR�RþQLFH� MH�XGUåLDYDĢ�RþQ~�JXĐX�SRVXQXW~�YSUHGX��7DNWLHå�

RYSO\YĖXM~�ãtUNX�RþQHM�ãWUELQ\�� [1] [2] 

 6O]Qp�~VWURMHQVWYR�RND�  WYRUt�VDPRWQi�VO]Qi�åĐD]D, SUtGDYQp�VO]Qp�åĐD]\��0HLERPVNp�

a ZeissRYp�åOLD]N\�D VSRMLYNRYp�SRKiULNRYp�Eunky spojivky. 6O]Qi�åĐD]D�MH�UR]GHOHQi�QD�dve 

þDVWL�� SDOSHEUiOQX� D RUELWiOQX� =iNODGQRX� IXQNFLRX� VO]QHM� åĐD]\� MH� UHIOH[Qi� VHNUpFLD�

a ]Y\ãRYDQLH� REMHPX� VĎ]� QD� ]iNODGQH� podnetov z YRQNDMãLHKR� DOHER� YQ~WRUQpKR� SURVWUHGLD. 

9ćDND� VO]iP�� NWRUp� V~� SURGXNRYDQp� VD obnovuje NYDOLWD� VO]QpKR� ILOPX� D XGUåXMH� VD� MHKR�

stabilita. [13]  
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2.1 =UDNRYi�GUiKD 

=UDNRYi� GUiKD� VD� VNODGi� ] buniek a V\QDSVLt�� NWRUp� SUHQiãDM~� YL]XiOQH� LQIRUPiFLH� ]�

YRQNDMãLHKR prostredia do mozgu k LFK� VSUDFRYDQLX�� � +ODYQ~� IXQNFLX� ]UDNRYHM� GUiK\� WLHå�

P{åHPH� FKiSDĢ� DNR� SUHYRG� REUD]X�� NWRUê� MH� ]DFK\WHQê� VYHWOR� FLWOLYêPL� EXQNDPL�� 7LHWR��

VYHWORFLWOLYp�EXQN\�V~�XORåHQp�YR�IRYHL�NGH�LFK�MH�QDMYlþãLH�PQRåVWYR��3RYDåXMHPH�KR�DM�]H�

PLHVWR�QDMRVWUHMãLHKR�YLGHQLD��3RYUFKRYp�EXQN\�VD�QD�WêFKWR�PLHVWDFK�RGFK\ĐXM~�GR�VWUiQ��þR�

XPRåĖXMH� OHSãt�SUtVWXS�VYHWOD�N IRWRUHFHSWRURP��=UDNRY~�GUiKX� WYRUt� VLHWQLFD��]UDNRYê�QHUY��

FKLDVPD��]UDNRYi�GUiKD��lateral geniculate nucleus (LGN). [13] [30] 

2.1.1 1HXUyQ\�]UDNRYHM�GUiK\ 

3UYê�QHXUyQ- fotoreceptory 

 )RWRUHFHSWRU\� WYRULD� SUYê� QHXUyQ� ]UDNRYHM� GUiK\�� 8UþXM~� SRGPLHQN\� SUH� ]UDNRYp�

YQtPDQLH�QD�]iNODGH�YQtPDQLD�YRQNDMãLHKR�VYHWD���7\þLQN\��NWRUêFK�MH�����PLOLyQRY�D þDStN\��

NWRUp�V~�]DVW~SHQp�Y PHQãRP�SRþWH���PLOLyQRY��,FK�]iNODGQRX�~ORKRX�MH�]DFK\WLĢ�VYHWOR� NWRUp�

vstupuje do oka a LFK� YêEHåN\� KR� SUHV~YDM~� QD� ćDOãt� QHXUyQ� ]UDNRYHM� GUiK\�� &LWOLYRVĢ�

W\þLQLHN�Y WPH�MH�YHĐPL�Y\VRNi��þR�GRND]XMH�VNXWRþQRVĢ�VSXVWLĢ�UHDNFLX�DM�QD�PDOê�VYHWHOQê�

podnet o YHĐNRVWL� MHGQpKR� IRWyQX� SULþRP� WêPWR� IRWyQRP� P{åHPH� VS{VRELĢ� DNWLYiFLX� Då�

VHGHP� W\þLQLHN��9ćDND� U{]Q\P� GUXKRP� þDStNRY�P{åHPH� RGOtãLĢ�PDOp� UR]GLHO\� Y kontraste 

DOHER�IDUEH�]D�MDVQpKR�GĖD�NGH�MH�LQWHQ]LWD�VYHWOD�PQRKRQiVREQH�Y\ããLD���[2]  [13]  [30] 

Druhê QHXUyQ- gangliom retinae 

 Je charakterizovanê� ako ELSROiUQH� QHXUyQ\�� NWRUp� VD� QDFKiG]DM~� QD� VLHWQLFL� Y jej 

strednej vrstve. %LSROiUQH�QHXUyQ\�GHOtPH�GR�GYRFK�VNXStQ�kde NDåGê�]ELHUD�LQIRUPiFLH�] inej 

svetlo citlivej bunky.  -HGQD� þDVĢ� ]ELHUD� podnety z þDStNRY�� SULþRP� NDåGpPX� þDStNX� SDWUt�

MHGQD�ELSROiUQD�EXQND��'UXKi� þDVĢ ]ELHUD� LQIRUPiFLH� ] W\þLQLHN��NGH� MH� ]DVW~SHQLH�QD� MHGQX�

ELSROiUQX� EXQNX� �-�� W\þLQLHN� %LSROiUQH� EXQN\� VLHWQLFH� ]DEH]SHþXM~� SUHQRV� VLJQiORY�

z fotoreceptoroY�GR�JDQJOLRYêFK�EXQLHN��6SROX�WLHWR�QHXUyQ\�Y\WYiUDM~�JDQJOLRP�UHWLQDH. [2] 

[13] 

Trett QHXUyn- ganglion opticum  

  Neurity gangliovêFK buniek,  NWRUp�GHOtPH�GR�WURFK�VNXStQ�Y\WYiUDM~�GRNRS\ ]UDNRYê�

nerv. 7LHWR� EXQN\� V~� Y ]UDNRYRP� QHUYH� XVSRULDGDQp� QiKRGQH�� � =UDNRYê� QHUY� VD� VNODGi�

z YOiNLHQ��NGH�����] LFK�PQRåVWYD�NRQþt�Y /*1��3ULEOLåQH�����VD�GRVWiYD�GR�REODVWL��NWRUp�

RYSO\YĖXM~�YHĐNRVĢ�]RUQLFH��DOHER�UHDJXM~�QD�FLUNDGLiOQ\�U\WPXV��=UDNRYê�QHUY�VD�VNODGi�] 1-
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�����PLOLyQRY�YOiNLHQ��NWRUp�PDM~�U{]Q\�SULHPHU� GOKê���Då���FP�UR]GHĐXMHPH�QD���VHJPHQW\��

SRGĐD� WRKR� NGH� VD� Y ]UDNRYHM� GUiKH� QDFKiG]D�� 9Q~WURþQi� þDVĢ� NWRUi� MH� GOKi� (0,7-1 mm), 

LQWUDRUELWiOQD� (3cm), LQWUDNDQDOLNXOiUQD� ��-��PP��� LQWUDNUDQLiOQD� ���-16mm). 9Q~WUL� RþQLFH�

MH�QHUY�RENORSHQê�priamymi oko hyEQêPL� VYDOPL�� þR�P{åH�QLHNHG\�Y\VYHWĐRYDĢ�EROHVĢ�SUL�

pohyboch oka. =UDNRYê� �QHUY�MH�RENORSHQê���REDOPL (dura mater, pia meter, arachonoidea). 

6~� PHG]L� QLPL� LQWHUYDJLQiOQH� SULHVWRU\�� NWRUêPL� FLUNXOXMH� FHUHEURVSLQiOQD� WHNXWLQD� 

ZDEH]SHþXM~ RFKUDQX� ]UDNRYpKR� QHUYX�� 9UVWY\� V~� VSRMHQp� V ELHONRP�� SULþRP� V~� RENORSHQp�

PR]JRPLHãQ\P�PRNRP� 9ãHWN\� WLHWR� YUVWY\�� NWRUêPL� MH� RENORSHQê� ]UDNRYê� QHUY� VO~åLD� QD�

jeho ochranu a QHSRUXãHQê�SULHEHK�  [2] [13] 

âWYUWê QHXUyn- corpus geniculatum laterale 

 6~�WR�EXQN\��NWRUp�VD�QDFKiG]DM~�Y corpus geniculatum laterale. Ich axony SUHFKiG]DM~�

]UDNRYRX� GUiKRX� a SRVWXSXM~� Då� GR� ]DGQHM� þDVWL� FDSVXOD� LQWHUQD�� NWRUi� D QDFKiG]D�  na 

PHGLiOQHM� VWUDQH� RNFLSLWiOQHKR� ODORNX a QHVN{U� NRQþLD� Y SULPiUQHM� ]UDNRYHM� REODVWL� ����

V VSROXSUiFL�PHG]L�DUHD����D ãWYUWêPL�QHXUyQPL�MH�Y\WYiUDQê�REUD]�] YRQNDMãLHKR�SURVWUHGLD�� 

[1] [13] 

2.1.2 3ULHEHK�]UDNRYHM�GUiK\ 

 =UDNRYi� GUiKD� VD� VNODGi� ] buniek a V\QDSVLt�� NWRUp� SUHQiãDM~� YL]XiOQH� LQIRUPiFLH�

z SURVWUHGLD� GR�PR]JX� QD� VSUDFRYDQLH�� 6~þDVĢRX� ]UDNRYHM� GUiK\� MH� VLHWQLFD�� ]UDNRYê� QHUY��

FKLDVPD�� RSWLFNê� WUDNW�� /*1�� RSWLcNp� åLDUHQLH� D VWULDWH� N{U\�PR]JRYHM�� 3UYi� EXQND� Y GUiKH�

a ]iURYHĖ� ãSHFLiOQD� VHQ]RULFNi bunka, fotoreceptor- PHQt� VYHWHOQ~� HQHUJLX� QD� QHXUyQRYê�

VLJQiO��NWRUê�SUHQiãD�ELSROiUQD�EXQND�D DPDNULQQi�EXQND�GR�JDQJOLRYHM�EXQN\��9ãHWN\� WLHWR�

V\QDSVLH�V~�XORåHQp�Y VLHWQLFL��$[RQ\�JDQJOLRYêFK�EXQLHN�RS~ãĢDM~�VLHWQLFX�DNR�RSWLFNê�QHUY��

9OiNQD�] RELGYRFK�Rþt�VD�NUtåLD�Y chiasmate a NRQþLD�QD�RSDþQHM�VWUDQH�PR]JX��2SWLFNê�WUDNW�

SUHQiãD� WLHWR� YOiNQD� ] chiasmatu do LGN kde sa Y\WYRULD� ćDOãLH� VSRMHQLD�� 1D� U{]Q\FK�

PLHVWDFK� RSWLFNHM� GUiK\� VD� LQIRUPiFLH� R YL]XiOQRP� SURVWUHGt� SUHQiãDM~� GR� V~YLVLDFLFK�

QHXURORJLFNêFK�FHQWLHU�D QD�YL]XiOQH�DVRFLDþQp�SORFK\� [13] 

3UYi�QHXUyQRYi�EXQND- IRWRUHFHSWRU�QiP�QD�]UDNRYHM�GUiKH�PHQt�VYHWOR�GR�QHXUyQRYpKR 

VLJQiOX�� NWRUê� MH� SRVXQXWê� GR� ELSROiUQHM� EXQN\� D amakrinnej bunky a SRNUDþXMH� ćDOHM� GR�

gangliovej EXQN\��&HOê�WHQWR�]iNODGQê�V\VWpP�SUHELHKD�Y VLHWQLFL��$[yQ\�JDQJOLRYêFK�EXQLHN�

RGVWXSXM~�]R�VLHWQLFH�Y RSWLFNRP�QHUYH��9OiNQD�] RERFK�Rþt�VD�NUtåLa v chiasmate a NRQþLD�QD�

RSDþQêFK� VWUDQiFK� PR]JX�� 2SWLFNi� GUiKD� QHVLH� WLHWR� LQIRUPiFLH� GR� LGN NGH� GRFKiG]D�

k ćDOãtP� SUHSRMHQLDP� �� = U{]Q\FK� ERGRY� QD� ]UDNRYHM� GUiKH� V~� LQIRUPiFLH� ] prostredia 
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SUHQHVHQp�GR�EOt]N\FK�QHXURORJLFNêFK�FHQWLHU�D do hlavnej oblastL�YL]XiOQHM�REODVWL� [2] [13] 

[14] 

 1D� WR� DE\� PRKRO� E\Ģ� ]UDNRYê� SRGQHW� VSUDFRYDQê� VD� SRGLHĐD� SULEOLåQH� �� PLOLyQ�

neurynov. 2EODVWL� NWRUp� P{åHPH� SRYDåRYDĢ� ]D� SULPiUQH� VSUDFRYDQLH� ]UDNRYpKR� SRGQHWX�

WYRULD� Då� ���� SRYUFKX� PR]JRYHM� N{U\�� a QDFKiG]DM~� VD� QD� YHĐNHM� þDVWL� WHPHQQpKR��

]iKODYQpKR� D VSiQNRYpKR� ODORNX�� (QHUJLD� NWRU~� SRWUHEXMHPH� QD� VSUDFRYDQLH� WYRUt� Då� ����

HQHUJLH��NWRU~�Pi�PR]JRYi�N{UD��[18]  

Chiasma 

%LHOD� SODWQLþND� REGĎåQLNRYpKR� WYDUX� s rozmermi 15x8 mm a KU~ENRX� �PP�� &KLDVPD� MH�

RENORSHQi� PHQLQJHiOQ\P� puzdrami NWRUp� V~� Y\SOQHQp� PR]JRPLHãQRX� WHNXWLQou. Chiasma 

OHåt� Y na mieste v PR]JX� NGH� VD� QDFKiG]D� PQRKR� SRGVWDWQêFK� ãWUXNW~U�� 1DG� FKLDVPRX� MH�

XORåHQi� WUHWLD� þDVĢ� PR]JRYHM� NRPRU\�� Zo spodQHM� þDVWL� FKLDVPD� SULOLHKD� QD� K\SRIê]X. Po 

VWUDQiFK� MX� RENORSXM~� REH� YQ~WRUQp� NDURWtG\�� NWRUp� MHM� DM� GRGiYDM~� NUYQp� ]iVREHQLH� 9HĐNp�

rozdiely v RUJDQL]iFLL�YOiNLHQ�PHG]L�RSWLFNêP�QHUYRP�D WUDNWRP�XND]XM~��åH�RSWLFNp�YOiNQD�

VD�RGGHĐXM~�Y ]iYLVORVWL�QD�WRP��þL�SUHNURþLD�VWUHGRY~�OtQLX�DOHER�QLH��9 FKLDVPH�WDNWLHå�PHQLD�

VYRMH� GRWHUDMãLH� XVSRULDGDQLH� SUHG� WêP� DNR� YVW~SLD� GR� RSWLFNpKR� WUDNWX�� 3UHWR� P{åHPH�

FKLDVPX�SRYDåRYDĢ� ]D�PLHVWR� NGH� GRFKiG]D� N YHĐNêP�]PHQiP�Y XVSRULDGDQp� YOiNLHQ��  Pri 

YOiNQDFK�� NWRUp� VD� WYRUia z WURFK� W\SRY� JDQJOLRYêFK� EXQLHN�� VD� ~þLQRN� NDåGpKR� W\SX�

ãSHFLDOL]XMH�QD�LQ~�REODVĢ�Y FKLDVPDWH��+UXEp�YOiNQD��NWRUp�SUHFKiG]DM~�FH]�VWUHGRY~�OtQLX�VD�

SRK\EXM~� WDN� DE\� VD� Y RSWLFNRP� WUDNWH� QDFKiG]DOL� QD� SRYUFKX�� -HPQp� YOiNQD�� NWRUp� WDNWLHå�

SUHWtQDM~� VWUHGRY~� OtQLX� Y URVWUiOQRP� PLHVWH� VD� SRWRP� SUHV~YDM~� QD� SRYUFKRYp� SORFK\�

v RSWLFNRP� WUDNWH�� 6WUHGQp� YOiNQD�� NWRUp� SUHþQLHYDM~� FH]� VWUHGRY~� OtQLX�� WDN� SUHFKiG]DM~�

NDXGiOQH� D SUHQLNDM~� Då� GR� KOERNêFK� REODVWt� PR]JX�� 9OiNQD� ] RERFK� Rþt� VD� Y chiasamate 

NUtåLD��þR Pi�]D�QiVOHGRN�SUHSRMHQLH�REUD]RY�] RERFK�Rþt�D QiVOHGQp�SUHV~YDQLH�WRKWR�REUD]X�

GR� ćDOãtFK� ãWUXNW~U�� = FHOHM� VNXSLQ\� YOiNLHQ� VD� ���� NUtåL� D ���� SUHFKiG]D� FKLDVPRX�

QHVNUtåHQêFK��[2] [13] [16] 

1HNUtåLDFH�VD�YOiNQD�] WHPSRUiOQ\FK�VWUiQ�VLHWQLFH��NWRUp�SUHQiãDM~�REUD]\�] QD]iOQ\FK�þDVWt�

VLHWQLFH�SUHFKiG]DM~�SR�VWUDQiFK�FKLDVPDWX��DOH�SR�YêVWXSH�VD�YUDFDM~�GR�URYQDNHM�SRORK\�DNR�

mali v ]UDNRYRP�QHUYH��3UH�FKLDVPX�MH�W\SLFNp�DM�XVSRULDGDQLH��NWRUp�SUHGVWDYXMH��åH�YOiNQD�

z KRUQpKR� WHPSRUiOQHKR� NYDGUDQWX� SUHFKiG]DM~� KRUQRX� þDVĢRX� D YOiNQD� ] GROQpKR�

WHPSRUiOQHKR�NYDGUDQWX�SUHFKiG]DM~�GROH��[2] [13] [16] 
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9OiNQD�� NWRUp� VD� NUtåLD� V~� ] QD]iOQ\FK� þDVWt� VLHWQLFH�� DOH� SUHQiãDM~� REUD]\� ] WHPSRUiOQHM�

SRORYLFH� ]RUQpKR� SRĐD�� 3UHFKiG]DM~� FH]� FKLDVPX�� DNR� UR]YHWYHQê� ]Yl]RN� Då� GR� RSWLFNpKR�

WUDNWX��9OiNQD��NWRUp�SRFKiG]DM~�] KRUQpKR�QD]iOQHKR�NYDGUDQWX�PDM~�GUiKX�FH]�SUHGQê�RNUDM�

FKLDVP\�� SUHFKiG]DM~� SRSUL� SUHGQHM� VOXþNH�� DE\�PRKOL� YVW~SLĢ� GR� ]UDNRYpKR�QHUYX� ] druhej 

strany a SRWRP� PRKOL� SUHMVĢ� GR� RSWLFNpKR� WUDNWX�� 9OiNQD�� NWRUp� SRFKiG]DM~� ] KRUQpKR�

QD]iOQHKR�NYDGUDQWX�VLHWQLFH��VD�SULGUXåXM~�URYQDNR�VWUDQQpPX RSWLFNpPX�WUDNWX�D SUHELHKDM~�

FH]� ]DGQ~� VOXþNX�NGH�SRWRP�YVWXSXM~� FH]� ]DGQt�RNUDM� FKLVP\�GR� GUXK� VWUDQQpKR traktu. [2] 

[13] [16] 

V åOWHM�ãNYUQH�]DþtQDM~�YOiNQD��NWRUêFK�SULHEHK�VD�UR]GHĐXMH�Y FKLDVPH�QD�GYD�]Yl]N\��9OiNQD�

z KRUQpKR� ]Yl]NX� VD� NUtåLD�� WRWR� NUtåHQLH� SUHELHKD� Y ]DGQHM� þDVWL� FKLDVP\�� 2VWDWQp� YOiNQD�

z GROQpKR�]Yl]NX�RVWiYDM~�QHVNUtåHQp� [2] [13] [16] 

2SWLFNê�WUDNW 

 0i�WYDU�MHPQH�VSORãWHQpKR�YDOFD��NWRUê�MH�����PP�KUXEê�D ����PP�GOKê��2SWLFNê�WUDNW��

Y\FKiG]D� ] SRVWUDQQpKR� NUDMX� � FKLDVP\ do LGN.  6NODGi� VD� ] ĐDYpKR� D SUDYpKR� RSWLFNpKR�

traktu, z NWRUêFK� NDåGê� SUHQiãD� YL]XiOQH� LQIRUPiFLH� QD� SUtVOXãQ~� NRQWUDODWHUiOQX� SRORYLFX�

]RUQpKR�SRĐD��-HGQi�VD�R SRNUDþRYDQLH�RSWLFNpKR�QHUYX��NWRUê�SUHQiãD�LQIRUPiFLH z chiasmy 

do LGN. 9lþãLQD� YOiNLHQ�� NWRUp� VWiOH� PDM~� IRUPX� D[yQRY� JDQJOLRYêFK� EXQLHN� � sa P{åX�

vetviĢ�� WDNåH�MHGQD�EXQND�P{åH�SRVLHODĢ�YOiNQD�GR�U{]Q\FK�PLHVW��SUHWR�VD�QD�]UDNRYHM�GUiKH�

QDFKiG]DM~�RGERþN\��NWRUp�PDM~�U{]ne funkcie.  [13] 

Corpus geniculatum laterale  

 $[RQ\�JDQJOLRYêFK�EXQLHN�V~�XNRQþHQp�VSRMHQLDPL�Y corpus geniculatum laterale, kde 

NRQþt�SUYi�þDVĢ�]UDNRYHM�GUiK\��7iWR�MHGQRWND�MH�XORåHQi�Y medzimozgu v thalame, SULþRP�VD�

GHOt� QD� �� þDVWt�� NWRUp� V~� Y\SOQHQp WHODPL� QHXUyQRY�� 3RGĐD� YHĐNRVWL� WHOD� QHXUyQRY� V~�

NDWHJRULFN\� UR]GHOHQp� GR� U{]Q\FK� þDVWt�� 1HXUyQ\�� NWRUp� PDM~� YlþãLH� WHOR� QD]êYDPH�

PDJQRFHOXOiUQH�D V~�XORåHQp�QD�YQ~WRUQêFK�YUVWYiFK���D 2. 1HXUyQ\ o YRQNDMãtFK�YUVWYiFK��-

6 GLVSRQXM~� SURSRUþQH� PHQãtP� WHORP� D QD]êYDPH� LFK� SDUYRFHOXOiUQH�� 9ćDND� WRPXWR�

UR]GHOHQLX� MH� ]UHMPp�� åH� QHUYRYp� Y]UXFK\�� NWRUp� V~ YHGHQp� GR� MHGQRWOLYêFK� þDVWt� P{åX�

SRFKiG]DĢ� ] PDJQRFHOXOiUQHM� JDQJOLRYHM� EXQN\� DM� SDUYRFHOXOiUQHM� JDQJOLRYHM� EXQN\�� 

3DUYRFHOXOiUQH�QHXUyQ\�UHDJXM~�QD�YOQRY~�GĎåNX�VYHWOD��þ ]QDPHQi��åH�LFK�DNWLYLWD�VD�PHQt�SUL�

dopade svetla U{]Q\FK�IDULHE��1DRSDN�PDJQRFHOXOiUQH�EXQN\�UHDJXM~�DM�EH]�RKĐDGX�QD�YOQRY~�

GĎåNX�VYHWOD��Corpus geniculatum laterale sa GHOt� QD�YUVWY\��NGH�VD�]REUD]XM~�oblasWL� FHOpKR�
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]RUQpKR� SRĐD�� 7LHWR� REODVWL� V~� Y MHGQRWOLYêFK� YUVWYiFK� ]ODGHQp� D WDN� P{åHPH� SR]RURYDĢ�

SUHNUêYDQLH�VD�REUD]RY� [2] [18] 

3ULPiUQD�]UDNRYi�N{UD 

 3ULPiUQD� YL]XiOQD� N{UD� Y mozgu MH� REODVĢ�� NWRUi� VSUDF~YD� YL]XiOQH� LQIRUPiFLH��

1DFKiG]D�VD�QD�PHGLiOQRP�SRYUFKX�]iKODYRYRP ODORNX��-H�WR�PDOi�þDVĢ��SULEOLåQH���FP�GOKi. 

9lþãLQD� SULPiUQ\FK� ]UDNRYêFK� LQIRUPiFLL� MH� YQ~WUL� Y tkanive v RVWURKRYLWHM� EUi]GH�� 2EODVĢ�

]UDNRYHM� N{U\�� NWRUi� SUtPD� ]P\VORYê� YVWXS z ODWHUiOQHKR� JHQLNXORYpKR� MDGUD�� MH� SULPiUQD�

]UDNRYi� N{UD�� ]QiPD� DNR�YL]XiOQD� REODVĢ� ��� DOHER�%URGPDQQRYD�REODVĢ� ��� 2EH�KHPLVIpU\�

mozgu REVDKXM~� YL]XiOQX� N{UX�� YL]XiOQD� N{UD� Y ĐDYHM� KHPLVIpUH� SULMtPD� VLJQiO\� ] SUDYpKR�

]RUQpKR� SRĐD� D YL]XiOQD� N{UD� Y SUDYHM� KHPLVIpUH SULMtPD� VLJQiO\� ] ĐDYpKR� ]RUQpKR� SRĐD�� 

3ULPiUQD� ]UDNRYi� N{UD� Pi� KU~ENX� �PP� D MH� XVSRULDGDQi� Y KRUL]RQWiOQ\FK�� 3UYi� YUVWYD�

obVDKXMH� QHXUyQ\�� NWRUp� V~� UR]SWêOHQp� SR� WHMWR� REODVWL��9UVWYD� �� REVDKXMH� QHXUyQ\�� NWRUêFK�

~ORKRX� MH�SRVLHODĢ� D[yQ\�GR�KOEãtFK�NRUWLNiOQ\FK�YUVWLHY��9UVWYD���REVDKXMH�QHXUyQ\��NWRUp�

NRPXQLNXM~� V EOt]N\PL�� DOH� DM� Y]GLDOHQêPL� NRUWLNiOQ\PL� REODVĢDPL�� 9UVWYD� �� Rbsahuje 

*HQQDUL� U\K\�� NWRUp� PDM~� ]D� ~ORKX� SULMtPDĢ� LQIRUPiFLH� ] PDJQRFHOXOiUQ\FK�

a SDUYRFHOXOiUQ\FK�YUVWLHY��WDNWLHå�SRVLHOD�D[yQ\�QHXUyQRY�GR�SRYUFKRYHM�]UDNRYHM�N{U\, tak 

LVWR� DNR�GR�ćDOãtFK� YL]XiOQ\FK�NRUWLNiOQ\FK�REODVWt��  .DåGi�REODVĢ� MH� LQDN� DNWtYQD�� SUHWRåH�

jedna je VWLPXORYDQi� SUL� SRK\EH� D GUXKi� SRþDV� IDUHEQpKR� YLGHQLD�� 0DJQRFHOXOiUQH� REODVWL�

VSURVWUHGN~YDM~� rozpoznanie pohybu a kontrastu s Qt]NRX� SULHVWRURYRX� Irekvenciou. 

3DUYRFHOXOiUQH� REODVWL� VSURVWUHGN~YDM~� LQIRUPiFLH�� NWRUp� QiP XND]XM~� FLWOLYRVĢ na farbu 

a kontrast s vysokou priestorovou frekvenciou.  3DUDOHOQp� VWĎSFH�� NWRUp� VD� Y tejto oblasti 

QDFKiG]DM~� V~� SUHUXãHQp� Y þDVWL� NGH� VD� QDFKiG]D� I\]LRORJLFNi� VOHSi� ãNYUQD�� Bunky v 17 

REODVWL� V~� DNWLYRYDQp� OHQ vstupom z LGN. 7iWR� REODVĢ� kombinuje a DQDO\]XMH� YL]XiOQH�

LQIRUPiFLH� GRVWXSQp� ] LGN a SUHQiãD WLHWR� SRGQHW\� GR� Y\ããtFK� YL]XiOQ\FK� DVRFLDþQêFK�

REODVWt�� NWRUp� SRVN\WXM~� ćDOãLX� LQWHUSUHWiFLX��  0QRåVWYR� QHXUyQRY v GRVSHOHM� SULPiUQHM�

]UDNRYHM�N{UH�QD�NDåGHM�SRORJXOL�VD�RGKDGXMH�QD�����PLOLynov. [13] [19]  
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3 9\ãHWUHQLH�]UDNRYêFK�IXQNFLt 

-HGQêP�]R�]iNODGQêFK�]P\VORY�MH�]UDN��MH�WR�VFKRSQRVĢ��NWRUi�QiP�GiYD�PRåQRVĢ�YLdLHĢ 

VYHW�RNROR�QiV��UHDJRYDĢ�QD�]PHQ\��NWRUp�VD�RNROR�QiV�GHM~�D WDNLVWR�QiP�SRVN\WXMH�PRåQRVĢ�

NYDOLWQpKR�åLYRWD��9QtPDQLH�SRPRFRX�]UDNX� MH�G{OHåLWp�QLHOHQ�SUH�Qiã�NRPIRrt, be]SHþQRVĢ�

ale tak isto aj pre QDãH�GXãHYQp�XVSRNRMHQLH��YćDND�þRPX�P{åHPH�SrepoMLĢ�REUD]�V HPyFLDPL� 

ďXGVNp�YLGHQLH�QDUiåD�YãDN�QD�OLPLW\��NWRUp�QiV�RGOLãXM~�RG�RVWDWQêFK�åLYRþtFKRY��ďXGVNp�RNR�

MH� VFKRSQp� YQtPDĢ� LED� YLGLWHĐQp� VYHWOR� þtP� MH� OLPLWRYDQp� iba na VSUDFRYDQLH� XUþLWêFK�

YOQRYêFK�GĎåRN�VYHWOD��-H�GRNi]DQp��åH�ĐXGVNp�RNR�GRNiåH�UHJLVWURYDĢ�LED����Då����REUi]NRY��

NWRUp� VD� ]D� VHERX� SUHPLHWDM~� SUHWRåH� SUL� Y\ããHM� UêFKORVWL� QiP� Xå� REUi]N\� ]DþQ~� VSOêYDĢ��

6LHWQLFRYp� REUD]\�� NWRUp� VD� WYRULD� QD� ]iNODGQH� SRGQHWRv z SURVWUHGLD� V~� YHĐPL� þDVWR�

QHSRGREQp��DM�NHć�PDM~�OHQ�PDOp�RGOLãQRVWL��7iWR�UR]GLHOQRVĢ�NRPSOLNXMH�VSUDFRYDQLH�REUD]X�

v NWRUp�SUHELHKD�zrakovom centre. [18] 

 0HG]L� ]UDNRYp� IXQNFLH�� NWRUp� RYSO\YĖXM~� FHONRYp� YLGHQLH� UDGtPH- visus, farbocit, 

]RUQp�SROH��NRQWUDVWQ~�FLWOLYRVĢ��DGDSWiFLX�QD�VYHWOR�D WPX��K\EQRVĢ�Rþt a SULHVWRURYp�YLGHQLH�

(stereopsiu). [18] 

3.1 =UDNRYi�RVWURVĢ 

=UDNRYi�RVWURVĢ MH�SULHVWRURYi�UR]OLãRYDFLD�VFKRSQRVĢ�]UDNRYpKR�V\VWpPX��&KiSHPH�MX 

DNR� VFKRSQRVĢ� RND� YLGLHĢ� MHPQp� GHWDLO\.  ([LVWXM~� U{]QH� VS{VRE\� PHUDQLD� D rozdelenia 

zrakovej ostrosti. =UDNRYi� RVWURVĢ� MH� REPHG]HQi� GLIUDNFLRX�� aEHUiFLDPL�� KXVWRWRX�

fotoreceptorov v oku��2NUHP�WêFKWR�REPHG]HQt�RYSO\YĖXMH�]UDNRY~�RVWURVĢ�PQRKR�IDNWRURY�

DNR�MH�UHIUDNþQi�FK\ED��RVYHWOHnie v miestnosti, kontrast a PLHVWR�NGH�MH�XPLHVWQHQê�VWLPXO�QD�

sietnici�� YHĐNRVĢ� ]RUQLFH�� VWDY� DGDSWiFLH� RND�� RþQp� SRK\E\�� GRED� H[SR]tFLH� SR]RURYDQpKR�

objektu.  =UDNRYi� RVWURVĢ�� NWRUi� VD� P{åH� QDFKiG]DĢ� FHQWUiOQH� DM� Y SHULIpULL� QiP� XGiYD�

UR]GLHOQH�LQIRUPiFie o obraze.  &LWOLYRVĢ�RND�MH�SUHGSRNODGRP�N prenosu relevantnej zrakovej 

LQIRUPiFLH�� '{OHåLWRVĢ� VYHWOR� FLWOLYRVWL� SRþDV� GĖD� QLH� MH� SUtOLã� YHĐNi� SUHWRåH� QD� VLHWQLFX�

GRSDGi� YHĐNp�PQRåVWYR� IRWyQRY�� þtP� je zaisteni premena VYHWOD� QD� QHUYRYê� Y]UXFK� a WêP�

dosiahneme EH]SUREOpPRYp� YLGHQLH�� 9 QRFL� YãDN� NOHsi� SRþHW� IRWynov�� NWRUp� GopadaM~� Qa 

sietnicu  a SRWRP� QDVWiYD QLåãLD� ~VSHãQRVĢ� DNWLYiFLH� IRWynov. 3UL� Qt]N\FK� KRdQRWiFK�

RVYHWOHQLD�MH�YLGHQLH�VSUDFRYDQp�W\þLQNDPL� a QHP{åPH�X REMHNWRY�UR]R]QiYDĢ�GREUH�GHWDLO\��

ýlovek v WPH�Y\XåtYD�KODYQH�NRQWUDVW��NGH�UR]R]QiYD�VYHWOHMãLD�D tmavãLH plochy a videnie je 

]DORåHQp�QD�YQtPDQt�NRQW~U��[18]  [20] 
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 3R]QiPH� GYD� W\S\� ]UDNRYHM ostrosti: ]UDNRYi� RVWURVĢ� XKORYi� D ]UDNRYi� RVWURVĢ�

NRLQFLGHQþQi��3UYê�W\S�QiP�KRYRUt��åH�]iNODGRP�UR]OLãRYDFHM�VFKRSQRVWL�RND�MH�MHGQD�XKORYi�

PLQ~WD��3RG� WêPWR�FKiSHPH��åH�ĐXGVNp�RNR� MH�VFKRSQp�UR]OtãLĢ� GYD�RG�VHED�RGGHOHQp�ERG\��

NWRUêFK�Y]GLDOHQRVĢ�SUHGVWDYXMH���� 7iWR�UR]OLãRYDFLD�KUDQLFD�VD�QD]êYD�PLQLPXP�VHSDUDELOH. 

3UL�]UDNRYHM�RVWURVWL�MH�G{OHåLWp�VSRPHQ~Ģ�DM�SRMHP�DNR�MH�PLQLPXP�SHUFHSWLELOH��NWRUê�XGiYD�

SUDKRY~�KRGQRWX�XUþHQ~�N UR]SR]QDQLX�YHĐPL�VODEêFK�VYHWHOQêFK�LPSXO]RY��0LQLPXP�YLVLEOH�

je prahoYi�KRGQRWD�SUH�UR]SR]QDQLH�PDOpKR�SUHGPHWX�SRGĐD�NRQWUDVWX� 3RURYQiYD�VD�NRQWUDVW�

predmetu a pozadia okolo neho. 1D�VLHWQLFL�WR�]QDPHQi��åH�PXVLD�E\Ģ�SRGUiåGHQp�GYD�þLSN\ 

SULþRP�SURVWUHGQê�PHG]L�QLPL�RVWDQH�QHVWLPXORYDQê��'UXKê� W\S�zrakovej ostrosti nefunguje 

QD�URYQDNRP�SULQFtSH�DNR�XKORYi ]UDNRYi�RVWURVĢ��3RGVWDWRX�NRLQFLGHQþQHM�]UDNRYHM�RVWURVWL�

MH� SRNUDþRYDQLH� � GYRFK� D YLDFHUêFK� JHRPHWULFNêFK� SULDPRN�� 3UL� WHMWR�PHWyGH� MH� Y\XåtYDQp�

RPQRKR� YlþãLH� PQRåVWYR� VYHWOR FLWOLYêFK� EXQLHN�� þR� QiP� GRND]XMH�� åH� WiWR� PHWyGD� MH�

SUHVQHMãLD��[9]  [20] 

3.2 9\ãHWUHQLH�zrakovej ostrosti  

=UDNRYi�RVWURVĢ�VD�ãWDQGDUGQH�WHVWXMH�QD�]iNODGQH�WHVWRY�NGH�SDFLHQW�PXVt�LGHQWLILNRYDĢ�

]REUD]RYDQp� V\PERO\� W]Y�� RSWRW\S\� ] SR]RURYDFHM� Y]GLDOHQRVWL�� 7HVWRYDQp� RSWRW\S\� V~�

]DORåHQp� QD� PHUDQt� PLQLPiOQHKR� XKOX� UR]OtãHQLD�� 2SWRWyS\� VD� QDMþDVWHMãLH� SRXåtYDM~�

v PD[LPiOQRP kontraste, a WR� SUHGVWDYXMH� þLHUQH� V\PERO\� QD� ELHORP� SR]DGt� V PLQLPiOQRX�

VYLHWLYRVĢRX���FG�P2��9]GLDOHQRVĢ�QD�NWRU~�SUHELHKD�Y\ãHWUHQLH� MH��� DOHER���PHWURY��$N� MH�

SRXåLWi� LQi� Y]GLDOHQRVĢ� YHĐNRVĢ� ]QDNRY� QD� RSWRW\SH� PXVt� E\Ģ� ]PHQHQi� N SUtVOXãQHM�

Y\ãHWURYDFHM� Y]GLDOHQRVWL� SDFLHQWD�  3UH� Y\ãHWUHQLH� ]UDNRYHM� RVWURVWL� QD� EOt]NR� VD� SRXåtYDM~�

ãSHFLiOQH� RSWRW\S\� QD� EOt]NR� D Y\ãHWUXMH� VD� QD� ��-40 cm. Pre optometristu jH� YHĐNRX�

pomocou�� NHć� P{åH� Y\XåLĢ� IRURSWHU�� SUHWRåH� Y\ãHWURYDQpPX� DM� VHEH� SRVN\WXMH� SRKRGOQê�

priebeh refrakcie. 9êVOHGRN�]UDNRYHM�RVWURVWL� ]DSLVXMHPH�GR� IRUP\�]ORPNX��NGH�v þLWDWHOL� MH�

Y\ãHWURYDFLD�Y]GLDOHQRVĢ�D v PHQRYDWHOL�MH�þtVOR�QDMPHQãLHKR�þtWDQpKR�ULDGNX��NWRUê�MH�pacient 

VFKRSQê�SUHþtWDĢ��=D�QRUPiOQH�KRGQRW\�SRYDåXMHPH�����DOHER����. [9]  [20]  

3.3 .RQWUDVWQi�FLWOLYRVĢ� 

Hodnotenie zrakovej ostrosti MH�ãSHFLILNRYDQp�YR�YL]XiOQ\FK�ãWDQGDUGRFK��NWRUp�MH�QXWQp�

VSĎĖDĢ�SUL�U{]Q\FK�þLQQRVWLDFK��=UDNRY~�RVWURVĢ�RYSO\YĖXMH�FLWOLYRVĢ�QD�NRQWUDVW�þR�QiVOHGQH�

poskytuje LQIRUPiFLH� R IXQNþQRP� D UHiOQRP� YQtPDQt�� NWRUp� QHSRVN\WXMH� visus. Objekty je 

mRåQp� GHWDLOQH� YQtPDĢ� QD� ]iNODGH� WRKR� DNR� VLHWQLFD� UR]R]QiYD� GHWDLOQp� UR]GLHO\� Y jase 
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a IDUEiFK� SR]RURYDQpKR� REMHNWX��Ak je medzi objektom a SR]DGtP� SR]RURYDQê� LQWHQ]tYQ\�

rozdiel v MDVH�� P{åHPH� YQtPDĢ� REUD]� RVWUHMãLH�� .RQWUDVWQi� FLWOLYRVĢ� MH� v tejto dobre 

SRYDåRYDQi� ]D� UXWLnQê� NOLQLFNê� WHVW�� NWRUê� KRGQRWt� NYDOLWX� RND� Y GLDJQRVWLNH� QLHNRĐNêFK�

SDWROyJLL� [9] [21] 

.RQWUDVWQê�SUDK�GHILQXMHPH�DNR�PQRåVWYR�NRQWUDVWX��NWRUê�MH�SRWUHEQê aby sme mohli 

YLGLHĢ� SR]RURYDQê� WDUJHW�� .RQWUDVWQi� citOLYRVĢ� MH� UHFLSURþQi� KRGQRWD� NRQWUDVWQpKR� SUDKX��

6XEMHNW�� NWRUê� Y\åDGXMH� YHĐNê� NRQWUDVW� DE\� YLGHO� WDUJHW�� Pi� Qt]NX� NRQWUDVWQ~� FLWOLYRVĢ��

3UHGWêP� DNR� VD� QD� XUþHQLH� NRQWUDVWX� SRXåtYDOL� VtQXVRYp�PULHåN\� VD� NRQWUDVW� SRþtWDO� SRGĐD�

:HEUD��:HEHURY�NRQWUDVW�MH�GHILQRYDQê�DNR��/B-LT)/ LB,  kde LB MH�VYLHWLYRVĢ�SR]DGLD�D LT je 

VYLHWLYRVĢ� WDUJHWX� 1HVN{U� VD� ]DþDOD� NRQWUDVWQi� FLWOLYRVĢ� KRGQRWLĢ� SRPRFRX� VtQXVRYêFK�

PULHåRN�� WLHWR�PULHåN\� IXQJXM~� QD� SULQFtSH� VWULHGDQLD� VD� VYHWOêFK� D WPDYêFK� SUXKRY�� NWRUp�

PDM~� SRGREX� PDWHPDWLFNHM� IXQNFLH� Vtnus. MichelsoQRY� NRQWUDVW� MH� GHILQRYDQê� DNR� �/max-

Lmin)/(Lmax+Lmin) a YãHREHFQH� VD� SRXåtYD� SUL� YêSRþWH� NRQWUDVWX� SUH� PULHåN\�� Lmax a Lmin  

SUHGVWDYXM~� VYLHWLYRVĢ� QDMVYHWOHMãtFK� D QDMWPDYãtFK� ERGRY� Vtnusoidy. Michelsonov kontrast 

a pohybuj v KRGQRWiFK� RG� �� GR� ��� DOHER� RG� ��� GR� ������ -HGHQ� VXVHGLDFL� SiU� VYHWOêFK�

a WPDYêFK� SUHGVWDYXMH� MHGHQ� F\NOXV�� +U~END� PULHåRN� MH� SRStVDQi� LFK� SULHVWRURYRX�

frekvenciou v F\NORFK�QD�VWXSHĖ��F�GHJ��]RUQpKR�XKOX�RND��Cyklus predstaYXMH�XKORY~�ãtUNX�

MHGQpKR� WPDYpKR� D MHGQpKR� VXVHGLDFHKR� VYHWOpKR� SUXKX- Qt]NH� SULHVWRURYp� IUHNYHQFLH�

]QDPHQDM~�ãLURNp�SUXK\�D Y\VRNp�SULHVWRURYp�IUHNYHQFLH�SUHGVWDYXM~�~]NH�SUXK\��[9] [21] 

3.3.1 9\ãHWUHQLH�NRQWUDVWQHM�FLWOLYRVWL 

6tQXVRYp�PULHåN\�V~�SRXåtYDQp�SUL KRGQRWHQt�VWDYX�RSWLFNpKR�V\VWpPX��SUHWRåH�V~�YåG\�

]REUD]HQp� DNR� VtQXVRYp� YOQ\� URYQDNHM� SULHVWRURYHM� IUHNYHQFLH�� DM� NHć� P{åX� E\Ģ� QDUXãHQp�

UR]RVWUHQtP��DEHUiFLRX��GLIUDNFLRX�D VYHWHOQêP�UR]SW\ORP��9êKRGRX�VtQXVRYHM�PULHåN\�MH��åH�

P{åHPH� SUHVQH� XUþLĢ� NRQWUDVWQ~� FLWOLYRVĢ� SUH� GDQp� SULHVWRURYp� IUHNYHQFLH� 1HXUyQ\�

v ]UDNRYHM� GUiKH� þDVWR� VHOHNWtYQH� UHDJXM~� QD� XUþLW~� SULHVWRURY~� IUHNYHQFLX� D WDN� P{åHPH�

stQXVRY~�PULHåNX�U{]QH�QDVWDYLĢ��1HXUyQ\��NWRUp�VD�QDFKiG]DM~�YR�YL]XiOQ\FK�FHQWUiFK�P{åX�

VSUDFRYiYDĢ�pULHVWRURYp� IUHNYHQFLH�QDPLHVWR�NRQNUpWQ\FK� U\VRY�YL]XiOQHKR�YQtPDQLD�VYHWD��

9L]XiOQ\�V\VWpP�VD� VNODGi�]R���Då���SULHVWRURYêFK� IUHNYHQþQêFK�NDQiORY��NWRUp� UR]SR]QDM~ 

SUDKRYp�NRQWUDVW\�� [9] [22] 

V klinickej diagnostike sa NRQWUDVWQi�FLWOLYRVĢ�PHULD�RSWRW\SRFK��NWRUp�PDM~�UR]GLHOQy jas 

na SR]RURYDQêFK�StVPHQiFK��DOHER�VD�SRXåtYDM~�stQXVRYp�PULHåN\��Naopak pri optotypoch si 

P{åHPH�QDsWDYLĢ�U{]QH�~URYQH. [9] [22] 
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 Meranie kontrastnej citlivosWL�PXVt�E\Ģ�PHUDQp�]D�ãSHFLILFNêFK�VYHWHOQêFK�SRGPLHQRN��

3RNLDĐ�WiWR�SRGPLHQND�QLH�MH�VSOQHQi�PHUDQLH�MH�QHSUHVQp�D YêVOHGN\�QHSUDYGLYp��9ãHREHFQH�

SODWt�� åH� RNROLWp� RVYHWOHQLH� E\� VD� PDOR� SRFK\ERYDĢ� Y rozsahu 10-���� SULHPHUQpKR� MDVX�

targetu.  [22] 

Bailey-LoYLH� WHVW� MH� WHVW�� NWRUê� VD�RNUHP�SUHVQpKR�XUþHQLD� ]UDNRYHM�RVWURVWL� Y\XåtYD�QD�

hodnotenie kontrastnej citlivosti. 9]KĐDGRP� N ORJDULWPLFNpPX� UR]GLHOX� PHG]L� StVPHQDPL��

ktorp� obsahuje a medzerami medzi�� NWRUp� VS{VREXM~� RGOHVN�� MH� PRåQp� PHUDQLH� NRQWUDVWQHM�

citlivosti. [22] 

Pelli- 5REVRQRY�JUDI�VD�VNODGi�] StVPHQ�URYQDNHM�YHĐNRVWL��NWRUp�V~�XORåHQp�GR���VNXStQ�

po 16 znakov. V NDåGRP�WULSOHWH�VD�]QLåXMH�MDV�R 0,15 log. 7HVW�VD�Y\NRQiYD�MHGHQ�PHWHU�RG�

Y\ãHWURYDQHM�RVRE\�D YHĐNRVĢ�StVPHQ�MH�����[�����FP a VNODGi�VD�] ��ULDGNRY�StVPHQ��-H�ĐDKNR�

SRXåLWHĐQê� SUHWRåH� SULSRPtQD�PHUDQLH� ]UDNRYHM� RVWURVWL�� NWRUp� MH� YlþãLQH� SDFLHQWRY� ]QiPH��

.RQWUDVWQi� FLWOLYRVĢ� SDFLHQWD� MH� XUþHQi� StVPHQRP� SRVOHGQHM� WURMLFH�� Y NWRUHM� EXGH� VFKRSQê�

SUHþtWDĢ�GYD�]QDN\�] nej. [22] 

PruKRYDQp�� DOHER� VtQXVRYp� WHVW\� VD� VNODGDM~� ] MDVQêFK� D WPDYêFK� SO{FK� QD]êYDQêFK�

pruhy��1DMYLDF� SRXåtYDQêP� WHVWRP� MH�9LVLRQ�&RQWUDVW� 7HVW� 6\VWHP�� DOHER� QD]êYDQê� DM� DNR�

9LVWHFK�� 6NODGi� VD� ] NUXKRYêFK�PULHåRN�� NWRUp� V~� XVSRULDGDQp� Y SLDWLFK� UDGiFK a deviatich 

sWĎSFRFK� V SULHVWRURYêPL� IUHNYHQFLDPL� ����������� D 18 c/deg a NRQWUDVW� VD� ]QLåXMH� ]ĐDYD�

GRSUDYD�� .UXKRYp� PULHåN\� P{åX� E\Ģ� XPLHVWQHQp� ]YLVOH� ������� DOHER� QHNORQHQp� R ���SURWL�

VPHUX� KRGLQRYêFK� UXþLþLHN, alebo v VPHUH� KRGLQRYêFK� UXþLþLHN�� 7HQWR� WHVW� VD� P{åH�

vyNRQiYDĢ� Y GYRFK� YHU]LiFK�� SULþRP� MHGHQ� MH� UREHQê� QD� GLDĐNX� D druKê� VD� ]DPHULDYD� QD�

SRGUREQHMãLH� WHVWRYDQLH� QD� EOt]NR�� 9 ]iYLVORVWL� QD� SRVOHGQHM� VSUiYQHM� RGSRYHGL� SUH� NDåG~�

WHVWRYDFLX�VpULX��NWRU~�SDFLHQW�SRGi�VD�Y\WYRUt�NULYND�NRQWUDVWQHM�FLWOLYRVWL��[22] 

 

 

 

 

 



9L]XiOQH�Paskovanie  15 

 

4 9L]XiOQH�PDVNRYDQLH 

Efekt maskovania P{åHPH�GHILQRYDĢ�DNR�]KRUãHQp�DOHER�]OHSãHQLH YQtPDQLH�FLHĐRYpKR�

podnetu, v G{VOHGNX NUiWNHM�SUH]HQWiFLH�LQpKR��9L]XiOQH�PDVNRYDQLH�SRYDåXMHPH�VDPR�R sebe 

]D� ]P\VORYê�� NRJQLWtYQ\�� SHUFHSþQê�� QHXURELRORJLFNê� VWDY�� 3RMHP� YL]XiOQH� PDVNRYDQLH�

]DVDKXMH�GR�PQRKêFK�RGYHWYt��NWRUp�V~YLVLD�V G{OHåLWRVĢRX�SRFKRSLĢ�D SR]QDĢ�YãHWN\�DVSHNW\��

NWRUp� KR� P{åX� RYSO\YĖRYDĢ�� � 9L]XiOQH� PDVNRYDQLH� DNR� ãW~GLXP� YQtPDQLD�� SRFLWRY�

a pozornosti registrujeme od obdobia druhej svetovej vojny. PRVWXSRP� þDVX� VD� WpPD�

YL]XiOQHKR�PDVNRYDQLD�UR]ãtULOD�D VWDOD�VD�]DXMtPDYHMãRX�QD�VN~PDQLH�NGH�VD�Y\XåtYDOL�QRYp�

WHFKQROyJLH�QD�]REUD]RYDQLH�PR]JX�þR�SULQLHVOR�SRNURN�Y  oblasti. [23] [24] 

9R�YL]XiOQRP�PDVNRYDQt�MH�VOHGRYDQê�SRGQHW (target) NWRUê�RENORSXM~ podnety (masky). 

V QDãRP�SUtSDGH�EXG~�PDĢ�PDVN\�WYDU�VtQXVRYêFK�PULHåRN�NUXKRYpKR�WYDUX��Target a masky 

EXG~�Y NROLQHiUQRP��XORåHQt��1D�REUi]NX�þ���MH�]REUD]HQê�WDUJHW�D MHKR�PRåQRVWL�QDWRþHQLD��

3UH� ~þHO\� WRKWR� SURMHNWX� D QDVOHGXM~FHM� EDNDOiUVNHM SUiFH� EXGHPH� Y\XåtYDĢ� SUHGVWDYHQLH�

targetu na ĐDYHM�VWUDQH��>��@�>��@�>��@ 

 

2EUi]RN�4.1 Target- VtQXVRYi�PULHåND�[25] 
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2EUi]RN�4.2 =REUD]HQLH�PDVLHN�D�WDUJHWX�Y�NROLQHiUQRP�]DVW~SHQt pri vzdialenosti 1,5 Ȝ����Ȝ����Ȝ  [26] 

9L]XiOQH� PDVNRYDQLH� VD� SRURYQiYD� Y priestore a þDVH�� 9 þDVRYHM� REODVWL�� P{åH� QDVWDĢ�

VLWXiFLD� NHG\� PDVND� SUH]HQWRYDQi� SUHG� WDUJHWRP� VD� Y\XåtYD� SUL� PDVNRYDQt� YSUHG� �)0�, 

PDVND� SUH]HQWRYDQi� SR� WDUJHWH� MH� W\SLFNi� SUH� PDVNRYDQLH� VSDĢ� �%0��� 3UL� VLPXOWiQQRP�

maskoYDQt�(SM) MH�PDVND�SUH]HQWRYDQi�Y URYQDNHM�þDVRYHM�RVH�DNR�WDUJHW�� 1D�REUi]NX 3 pod 

WH[WRP�V~�SUHGVWDYHQp�MHGQRWOLYp�W\S\�PDVNRYDQLD��[23] [24]  

 

2EUi]RN�4.3 7\S\�YL]XiOQHKR�PDVNRYDQLD�>��@ 

9ãHREHFQH�P{åHPH�SRYHGDĢ�� åH�YL]XiOQH�YQtPDQLH�REUD]RY�D REMHNWRY� MH�SRVWDYHQp�QD�

GYRFK� Y]iMRPQH� VD� RYSO\YĖXM~FLFK� V\VWpPRFK- V\VWpP� NWRUê� VSUDF~YD� REU\V\� D hrany 

a V\VWpP� SRYUFKRYpKR� VSUDFRYDQLD�� 9QtPDQLH� NYDOLW\�� NWRUi� MH� VSURVWUHGNRYDQi� WêPLWR�

V\VWpPDPL�VO~åL�DNR�NULWpULXP�SUL�YêEHUH�REVDKX�SUH�PDVNRYDFLH�~ORK\���[23] 

0DVNRYDQLH�MH�QiVWURM��NWRUê�MH�SRXåtYDQê�N ãW~GLX�SUDFRYDQLD�LQIRUPiFLt��.Hć�MH�PDVND�

SUH]HQWRYDQi� SUHG� DOHER� SR� WDUJHWH�� YLGLWHĐQRVĢ� WDUJHWX� MH� ]QtåHQi DOHER� ]YêãHQi� a QDVWiYD�

efekt ]KRUãHQLD�DOHER�]OHSãHQLD�YQtPDQLD�]UDNRYpKR�SRGQHWX. Tento proces P{åH�RYSO\YQLĢ�

Y]GLDOHQRVĢ� PDVLHN� D targetu.  3UL� ]PHQH� Y\ãHWURYDFHM� Y]GLDOHQRVWL� MH� SRWUHEQp� XSUDYLĢ�
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YHĐNRVĢ� WDUJHWX� D PDVLHN� DE\� EROD� SULVS{VREHQi� YHĐNRVWL� WHVWX� ýtP� YLDF� VD� ]Y\ãXMH�

LQWHUVWLPXODþQê� LQWHUYDO� �,6,�� PHG]L� PDVNRX� D FLHĐRP�� WêP� MH� PDVNRYDFt� HIHNW� ]QtåHQê��

,QWHUVWLPXODþQê� LQWHUYDO� MH� GHILQRYDQê� DNR� GRED� PHG]L� ]PL]QXWtP� MHGQpKR� SRGQHWX�

a QiVWXSRP� SRGQHWX� LQpKR�� 1D� REUi]NX� MH� ]REUD]HQê� SRGQHW� MHGHQ� (S1) kdH� KR� ]D� XUþLWê�

LQWHUVWLPXODþQê�LQWHUYDO�Y\VWULHGD�podnet dva (S2).  [24] [28] 

 

2EUi]RN�4.4 ,QWHUVWLPXODþQê�VWLPXO�>��@ 

0DVNRYDFt�HIHNW� MH�RGYRGHQê�] SRURYQDQLD�YLGLWHĐQRVWL�FLHĐD�SULþRP�PXVLD�E\Ģ�VSOQHQp�

dve podmienky: VDPRWQê� WDUJHW� PXVt� E\Ģ� YLGLWHĐQê� D PXVt� E\Ģ� YLGLWHĐQê� WDUJHW� DM� NHć� MH�

RENORSHQê� PDVNDPL�� âW~GLH� XND]XM~�� åH� QHXUiOQD� SUH]HQWiFLD� WDUJHWX� MH� PRGXORYDQi 

s RKĐDGRP� QD� RNROLWp� SUHGPHW\�� = WêFKWR� ãW~GLL� WDNWLHå� YLHPH�� åH� YêVOHGRN� NRQWH[WXiOQHM�

PRGXOiFLH� MH� ]ORåLWê�� YlþãLQRX� MH� SRWODþHQê�� DOH� YR� YKRGQêFK� SULHVWRURY� þDVRYêFK�

NRPELQiFLiFK�P{åH�E\Ģ�SRVXQXWê��9êVOHGRN��EXć�SRWODþHQLH�DOH�SUesunutie) a sila efektov je 

XUþHQi�QLHNRĐNêPL�SDUDPHWUDPL�DNR�MH�EOt]NRVĢ�WDUJHWX�D PDVLHN��SRGREQRVĢ�WêFKWR�]QDþLHN��

NRQWUDVW��JOREiOQD�NRQILJXUiFLD��[24] 

3UL�YL]XiOQRP�PDVNRYDQt��NWRUêP�MH�WDUJHW�RYSO\YQHQê�MH�G{OHåLWp�YQtPDĢ�GĎåNX�WUYDQLD�

SRGQHWX��YHĐNRVĢ�SRGQHWX a SULHVWRURYp�XVSRULDGDQLH�SRGQHWX�� Odhad doE\�LQWHJUiFLH�odozvy 

QD� WDUJHW� SRVN\WXMH� KRUQ~� KUDQLFX� ���PV�� 7HQWR� RGKDG� MH� Y V~ODGH� V psycho-I\]LFNêPL�

YêVOHGNDPL�� NWRUp� XND]XM~� åH� GRED� LQWHJUiFLH� SUH� VSR]QDQLH� NRQWUDVWX� QD� MHKR� SUDKRYHM�

hodnote je 160-���PV�� 3UHGSRNODGi� VD�� åH�PDVNy a WDUJHW�� NWRUp V~ prezentovanp ]D� WêPWR�

þDVRYêP�REGREtP�QHRYSO\YQia reakciu na target.  9lþãLQRX�VD�SUL�WHVWRYDQt�SRXåtYDM~�PDVN\�

a WDUJHW��NWRUp�P{åHPH�SRYDåRYDĢ�]D�ãLURNRSiVPRYp�SRGQHW\�Y SULHVWRUH��3UHWR�MH�PRåQp��åH�

YLHPH� UR]SR]QDĢ�YQtPDQp�SROLD� U{]Q\FK�YHĐNRVWt��3ROH��NWRUp� V~�YlþãLH�UHDJXM~�QD� WDUJHW�DM�
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PDVNX� V~þDVQH�� '{OHåLWêP� IDNWRURP�PDVNRYDQLD� MH� WHGD� SUHNUêYDQLH� VD� PHG]L� YQtPDQêPL�

poĐDPL UHDJXM~FLFK�MHGQRWLHN��>24] [23] 

0DVNRYDQLH� QDMþDVWHMãLH� Y\XåtYD� YHĐPL� MHGQRGXFKp� REUD]RYp stimuly �VORYi�� REUi]N\, 

VYHWOi�� NWRUp� V~� Y þDVH� D priestore SUH]HQWRYDQp� YHĐPL� NUiWNo�� DOH� V~� VSUHYiG]DQp� R QLHþR�

GOKãtPL� PDVNRYDFtPL� SRGQHWPL.  3RGĐD� SULHVWRURYêFK� GLVSR]LþQêFK� YODVWQRVWt� PDVN\� MH�

PDVNRYDQLH� NODVLILNRYDQp� DNR� PDVNRYDQLH� VYHWORP� �KRPRJHQQê� ]iEOHVN��� PDVNRYDQLH�

hlukom, maVNRYDQLH� SRGĐD� Y]RUX�� PDVNRYDQLH� SRGĐD� REMHNWX�� DOHER�

metakontrast/parakontrast maskovanie. [23] [24] 

'{OHåLWRVĢ� ]LVWHQLD�� NWRUp� QiP� KRYRUt� R WRP� åH� PDVNRYDQLH� ]iYLVt� QD� GYRFK� KODYQêFK�

IDNWRURFK� MH� SRWUHED� DNFHSWRYDĢ� D G{OHåLWp� VL� SDPlWDĢ�� 0DVNRYDQLH� ]iYLVt� QD� SULDP\FK�

IDNWRURFK��WLH�SUHGVWDYXM~�SULDPX�FLWOLYRVĢ�D WêFK��NWRUp�V~YLVLD�VR�VXEMHNWRP�D jeho reakciou 

QD�GDQ~�SUH]HQWRYDQ~�VFpQX��[23]  
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5 ([SHULPHQWiOQD�þDVĢ� 

([SHULPHQWiOQD�þDVĢ�EDNDOiUVNHM�SUiFH�MH�]DORåHQi�QD�Y\YUiWHQt�DOHER�SRWYUGHQt�K\SRWp]��

NWRUp� VRP� VL� VWDQRYLOD� Y WHMWR� SUiFL� 9L]XiOQH� PDVNRYDQLH� MH� IHQRPpQ�� NWRUê�  RYSO\YĖXMH�

VFKRSQRVĢ� ]UDNRYpKR� YQtPDQLD�� Testovanie YL]XiOQHKR� PDVNRYDQLD� QiP� P{åH� SRVN\WQ~Ģ�

LQIRUPiFLH�R VSUDFRYDQt�]UDNRYpKR�YQHPX�� 

3RXåLWp� WHVW\� YL]XiOQHKR� PDVNRYDQLD� VRP� VS~ãĢDOD� Y programe PsychoPy3�� NWRUê� VD�

SRXåtYD�QD�YêVNXP�H[SHULPHQWiOQHM�SV\FKROyJLH�D neurovedy. Tento program klasifikujeme 

DNR� W]Y�� ÄEXLOGHU³�� þR� ]QDPHQi�� åH� P{åHPH� Y JUDILFNRP� UR]KUDQt Y\EHUDĢ� SUHGQDVWDYHQp�

REMHNW\� SRXåLWp� Y testoch a SRPHUQH� MHGQRGXFKR� PHQLĢ� LFK� FKDUDNWHULVWLFNp� YODVWQRVWL� �þDV�

SUH]HQWiFLH��NRQWUDVW��YHĐNRVĢ��2NUHP�WRKR�MH�PRåQp�QLHNWRUp�]ORåLWHMãLH�þDVWL�WHVWX�RYSO\YQLĢ�

YORåHQtP� VNULSWX� QDSURJUDPRYDQpKR� Y jazyku Python. Program z SUHGQDVWDYHQêFK�

parametrov WHVWX�Y�ÄEXLOGUL³�Y\WYRUt�VNULSW�QD�VSXVWHQLH�WHVWX��+ODYQRX�YêKRGRX�PsychoPy je 

SRVWDþXM~FD� ]iNODGQi� ]QDORVĢ� SURJUDPRYDFLHKR� MD]\ND� 3\WKRQ� D MHGQRGXFKp� DSOLNDþQp�

rozhranie. V programe je k PRåQRVWL� JUDILFNpho rozhrania pridani aj PRåQRVĢ ]YXNRYêFK�

efektov DE\�VD�WHVW\�PRKOL�Y\WYiUDĢ�SUH�U{]QH�SRGQHW\��NWRUp�V~�Y PR]JX�VSUDFRYDQp� 

1D�WHVWRYDQLH�ERO�SRXåLWê�notebook DELL v NWRURP�MH�SURJUDP�QDLQãWDORYDQê�D WHVW\�V~�

QDVWDYHQp�SUHVQH�QD�parametre obrazovky��SULþRP�MHM�XKORSULHþND�MH�31,8 cm a UR]OtãHQLH������

x 768 pixelov��'{OHåLWêP�SDUDPHWURP�SUL�WHVWRYDQt�ERO�MDV�REUD]RYN\��NWRUê�VD�XGUåLDYDO�QD�

��WLFK�SHUFHQWiFK�� 7HVW�ERO�Y\NRQiYDQê�YR�Y]GLDOHQRVWL����FP�� 

7HVWRYDQLH� H[SHULPHQWiOQHM� þDVWL� EROR� XVNXWRþQHQp� QD� Fakulte bLRPHGLFtQVNHKR�

LQåLQLHUVWYD�ý987�Y Kladne. %ROD�Y\XåtYDQi�PLHVWQRVĢ� (KL: B-016) NGH�EROL� ]DEH]SHþHQp�

YKRGQp� VYHWHOQp� SRGPLHQN\�� NWRUp� EROL� SRWUHEQp� N ~VSHãQpPX testovaniu. 'iWD� SRWUHEQp� QD�

H[SHULPHQWiOQX�þDVĢ� boli zozbieranp v mesiaci IHEUXiU�D DSUtO�roku 2022.  

  1D�WRWR�SRV~GHQLH�VRP�Y\XåLOD respondentov YR�YHNRYRP�UR]PHG]t�RG��1 do 28 rokov, 

SULþRP�SRPHU�åLHQ�D PXåRY�QHERO� URYQDNê��Testovania  VD�]~þDVWQLOR� MHGHQiVĢ åLHQ�D ãW\ULD 

muåL, ktort�EROL�QRVLWHĐPL�VSUiYQHM�NRUHNFLH, alebo  boli respoQGHQWL�EH]�UHIUDNþQHM�YDG\�   
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5.1 +\SRWp]\ 

1D�]iNODGH�SXEOLNRYDQêFK�YêVOHGNRY�] þOiQNX�Spatio-temporal low-level neural 
networks account for visual masking [24]  som stanovila QDVOHGXM~FH�K\SRWp]\�� 

+\SRWp]D� +�� Testovanie SM pri vzdialenosti masiek od targetu �� Ȝ� EXGH� YLHVĢ�

k IDFLOLWiFLL�]UDNRYpKR�YQHPX�RSURWL�URYQDNpPX�WHVWX�EH]�SUtWRPQRVWL�PDVLHN�� 

+\SRWp]D� +�� Testovanie SM pri vzdialenosti masiek od targetu �� Ȝ� EXGH� YLHVĢ�

k IDFLOLWiFLL�]UDNRYpKR�YQHPX�RSURWL�URYQDNpPX�WHVWX�EH]�SUtWRPQRVWL�PDVLHN�� 

+\SRWp]H� +�� Testovanie BM pri vzdialenosti masiek od targetu �� Ȝ vedie k supresii 

]UDNRYpKR�YQHPX�RSURWL�URYQDNpPX�WHVWX�EH]�SUtWRPQRVWL�PDVLHN��   

+\SRWp]D�+�� Testovanie BM pri vzdialenosti masiek od targetu �� Ȝ� QHEXGH� YLHVĢ� NX�

]OHSãHQLX�]KRUãHQLH�]UDNRYpKR�YQHPX�RSURWL�URYQDNpPX�WHVWX�EH]�SUtWRPQRVWL�PDVLHN�� 

5.2 Metodika testovania 

V SURJUDPH� 3V\FKR3\� EROR� Y\WYRUHQêFK� �� WHVWRY��V NDåGRP� WHVWH� VD�PXVHOL� QDVWDYLĢ�

U{]QH� SDUDPHWUH, NWRUp� PRKOL� RYSO\YQLĢ� VSUiYQRVĢ� WHVWRYDQLD�� 9ãHWN\� SDUDPHWUH� EROL�

QDVWDYHQp�QD�]iNODGQH�]R]ELHUDQêFK�GRWHUDMãtFK�LQIRUPiFLt��NWRUp�boli zverejneQp�Y þOiQNRFK��

DOHER�SXEOLNRYDQp�Y NQLKiFK��Program PsychoP\�QiP�SRVN\WRO�PRåQRVĢ�QDVWDYHQLH�WHVWRY��þR�

QDMSUHVQHMãLH�DNR�EROR�SRWUHEQp�SUH�~VSHãQp�WHVWRYDQLH�� 

 

2EUi]RN�5.1 Nastavenie obrazovky v testoch [YODVWQp�VSUDFRYDQLH] 

'{OHåLWRVĢ�SUL�SUtSUDYH� WHVWRY� VD�NOiGOD�KODYQH�QD� UR]OtãHQLH�REUD]RYN\��NWRUi�PRKOD�

E\Ģ�NĐ~þRYRX�SUH� VSUiYQH�SUHYHGHQê� WHVW, SULþRP�EROR�]DFKRYDQp� IDUHEQp�QDVWDYHQLH RBG, 

NWRUp�SRQ~NDO�SURJUDP�� 
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3UtSUDYD�WHVWRY�VSRþtYDOR�v QLHNRĐNêFK�NURNRFK��NWRUp�EROR�WUHED�QDVWDYLĢ�� .DåGê�WHVW�

ERO�QDVWDYHQê�QD����RSDNRYDQt (cykly) NHG\�ERO��WDUJHW�SUH]HQWRYDQê�DOHER�QLH��3RþHW�WêFKWR�

F\NORY�QiP�SRVN\WRYDO�]EHU�YlþãLHKR�PQRåVWYD�LQIRUPiFLH��NWRUp PDOL�]D�QiVOHGRN�VSUHVQHQLH�

LQIRUPiFLL k vyhodnoteniu MHGQRWOLYêFK�WHVWRY� ĆDOãRX�KRGQRWRX��NWRUi�VD�PXVHOD�QDVWDYLĢ�ERO�

kontrast. âWDUWRYDFt� NRQWUDVW� WDUJHWX� ERO� QDVWDYHQê� QD� ���.  .RQWUDVW� PDVLHN� VD� SRþDV�

testovania nemenil. 0D[LPiOQ\� NRQWUDVW�� NWRUê� PRKRO� WHVWRYDQê� GRVLDKQXĢ� Y SUtSDGH�

nLHNRĐNRQiVREQHM�]OHM�RGSRYHGL�ERO������� 

3RþDV� WHVWRY� ERO� ]QLåRYDQê� D ]Y\ãRYDQê� NRQWUDVW� QD� ]iNODGH� RGSRYHGH� WHVWRYDQpKR��

3RXåtYDOD� VD�PHWyGD� VWDLUFDVH� �� XS� �� GRZQ�� 7iWR�PHWyGD� MH� ]DORåHQi� QD� SULQFtSH NHG\� V~�

podnety V~�SUH]HQWRYDQp�Y]RVWXSQH�DOH�V meniaciP�VD�NRQWUDVWRP�QD�]iNODGH�RGSRYHGL��KHć�

VD� UHDNFLD� SR]RURYDQpKR� ]PHQt� WDN� VPHU� VWLPXODþQHM� IUHNYHQFLH- hodnota jasu targetu sa 

REUiWL��3RNLDĐ� MH�SRGQHW�YQtPDQê� WDN� �KRGQRWD�NOHVi�R 0.1 log na dol��QD�]iNODGH� LQIRUPiFLL�

]tVNDQêFK�]R� ãW~GLH [24].  V QDãRP� WHVWH� WR� ]QDPHQDOR� WUL� SR� VHEH� LG~FH� VSUiYQH�RGSRYHGH�

a NRQWUDVW� WDUJHWX� VD� ]QtåLO�� 3RNLDĐ� SDFLHQW� RGSRYHGDO� MHGHQ� NUiW� QHVSUiYQH� WDN� ERO� kontrast 

]YêãHQê�R 0.1 log.  

 

2EUi]RN�5.2 Nastavenie detailov testu [YODVWQp�VSUDFRYDQLH] 

V NDåGRP�WHVWH�EROR�WUHED�SULSUDYLĢ�WHVW�WDN�DE\�REVDKRYDO�NUXK�NWRUê�Y\PHG]RYDO�RG�

]Y\ãNX�]REUD]RYDQpKR�SRĐD� IL[DþQp�]QDþN\��NWRUp�PDOL� WYDU�NUtåD��9 VWUHGH� WRKWR� IL[DþQpKR�

NUXKX�VD�QDFKiG]DO�IL[DþQê�ERG��NWRUê�SUHGFKiG]DO�SUHG  SUHPLHWDQtm sFpQ\ masiek a targetu, 

NWRUêFK�SRGREX�VPH�Y\EUDOL�]R�]iNODGQêFK�PRåQRVWt programu. Target a masky mali podobu 

VtQXVRYHM� PULHåN\��V WHVWRFK� EROR� QXWQp� QDVWDYLĢ� þDV�� DNR� GOKR� VD� PDO� WDUJHW� DOHER� WDUJHW�

v RENORSHQt�V PDVNDPL�]REUD]RYDĢ� 1D�]iNODGH�WRKWR�VPH�GRVWDOL�SUHGEHåQê�þDV�NRĐNR�P{åX�

MHGQRWOLYp� WHVW\� WUYDĢ��N WHMWR� VNXWRþQRVWL�YãDN�EROR�QXWQp�]DSRþtWDĢ�DM�þDV��NWRUê�SRWUHERYDO�
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pacient na spracovanie obrazu a jeho QiVOHGQ~�UHDNFLX�QD�NOiYHVQLFL� V PRMHM�H[SHULPHQWiOQHM�

þDVWL� QHERO� NODGHQê� G{UD]� QD� UêFKORVĢ� RGSRYHGH� D tak mohol testovanê� RGSRYHGDĢ� EH]�

VWUHVRYêFK� SRGQHWRY�� 1iVOHGQp� EROR� QXWQp� QDVWDYHQLH� YHĐNRVWL� WDUJHWX� D masiek 

a v MHGQRWOLYêFK�WHVWRFK�DM�Y]GLDOHQRVĢ�PDVLHN�RG�WDUJHWX� 

9\EUDWê�SRGQHW�Y WYDUH�VtQXVRYHM�PULHåN\�VPH�PRKOL�HãWH�Y programe GR�XSUDYLĢ tak 

aby vyhovoval testom.  

 

2EUi]RN�5.3 Vlastnosti targetu [YODVWQp�VSUDFRYDQLH] 

5.2.1 Priebeh testovania  

7HVWRYDQLH�VD�]DþDOR DQDPQp]RX�WHVWRYDQêFK��NGH�ERO�NODGHQê�KODYQH�G{UD]�QD�RWi]NX 

]UDNRYHM� YDG\�� 3RNLDĐ� EROD� X SDFLHQWD� ]LVWHQi� ]UDNRYi� YDGD�� EROR� SRWUHEQp� ]LVWLĢ� þL� MH�

QRVLWHĐRP�VSUiYQHM�NRUHNFLH��NWRUi�EROD�SRGPLHQNRX�SUH�WHVWRYDQLH��8 pacientov bez zistenej 

]UDNRYHM�YDG\�EROL�SRORåHQp�NRQWUROQp�RWi]N\��NWRUp�E\�QiP�PRKOL�SRVN\WQ~Ģ�SRKĐDG�þL�QHWUSt�

skrytou zrakovou vadou.  

Testovanie zaþDOR� LQãWUXNWiåRX� WHVWRYDQpKR�� NGH� ERO� SRPRFRX� MHGQRGXFKêFK�

VFKHPDWLFNêFK QiNUHVRY� RER]QiPHQê� V priebehom testov a EROD� PX� SRVN\WQXWi� JUDILFNi�

SUHGVWDYD�� þR� Pi� Y WHVWH� YLGLHĢ�� 1DMVN{U� PX� ERO� SUHGVWDYHQê� WDUJHW�� NWRUê� MH� NĐ~þRYêm 

podnetom v NDåGRP� WHVWH�� =iURYHĖ� ERO� LQãWUXRYDQê� åH� SUL� YLGLWHĐQRVWL� WDUJHWX� SRþDV� WHVWX�

PXVt�VWLVQ~Ģ�NOiYHVX�GRSUDYD a v RSDþQRP�SUtSDGH�NOiYHVX�GRĐDYD.  
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2EUi]RN�5.4 ,QãWUXNWiåQ\�QiNUHV�� [YODVWQp�VSUDFRYDQLH] 

1iVOHGQp�ERO�WHVWRYDQpPX�Y\VYHWOHQê�WHVW����NWRUpKR�VD�]~þDVWQt��2SlĢ�PX�SUH�OHSãLH�

pochopenie bol Y\WYRUHQê� VFKHPDWLFNê� QiNUHV� NGH� Xå� EROR� SRGUREQHMãLH� SUH]HQWRYDQp� DNp�

REUD]\�VD�EXG~�QDFKiG]DĢ�QD�REUD]RYNH��7HVWRYDQê�ERO�RER]QiPHQê��åH�XYLGt�ELHO\�IL[DþQê�

NUXK� YlþãtFK� UR]PHURY�� GYH� IL[DþQt� ]QDþN\�� NWRUp�PDM~� WYDU� NUtåD� a QDNRQLHF�PDOê� IL[DþQê�

kruh priamo v VWUHGH�YlþãLHKR�IL[DþQpKR�NUXKX��V ćDOãRP�NURNX�EROR�Y\VYHWOHQp��åH�VD�WDUJHW�

SRþDV�SUYpKR�WHVWX�EXGH�]REUD]RYDĢ�LED�QD�NUiWNX�GREX�D SUHWR�MH�QXWQi�V~VWUHGHQRVĢ�SDFLHQWD. 

3URJUDP� 3V\FKR3\� Xå� SRþDV� WHVWX� YHGHO� Y\KRGQRFRYDĢ� VSUiYQX� D QHVSUiYQX� RGSRYHć�

WHVWRYDQpKR�� 3ULþRP� NHć� IL[DþQê� NUXK� ]DVYLHWLO� QD� ]HOHQR� EROD� RGSRYHć� VSUiYQD�� $N� NUXK�

]DVYLHWLO� QD� þHUYHQR� EROD� RGSRYHć� QHVSUiYQD�� 7HQWR� IDNW� EROR� WUHED� WHVWRYDQpPX� Y\VYHWOLĢ�

aby ho nevyviedol z mieri aj keby zle odpovedal.  

 

2EUi]RN�5.5 ,QãWUXNWiåQ\�QiNUHV�� [YODVWQp�VSUDFRYDQLH] 
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2EUi]RN�5.6 ,QãWUXNWiåQ\�QiNUHV�� [YODVWQp�VSUDFRYDQLH] 

1D� ]iNODGH� ~YRGQHM� LQãWUXNWiåH� WHVWRYDQpKR� PX� EROL� SRORåHQp� NRQWUROQH� RWi]N\�

]DPHUDQp� QD� SRFKRSHQLH� WHVWRY� D REUD]RY�� NWRUp� Pi� YLGLHĢ�� 1DVOHGRYDOR� SUHGVWDYHQLH�

RVWDWQêFK� WHVWRY��7est 2 a 3 bol QDY\ãH� RERKDWHQê�R SUtWRPQRVĢ�PDVLHN��NWRUp�mali podobu 

targetu ale EROL�PRGLILNRYDQp�WêP��åH�KR�RENORSRYDOL, neboli priamo uprostred. 3RþDV�WHVWX���

sa masky a target zobrazovali v jednom þDVH�WDN�EROR�WUHED�WHVWRYDQêm Y\VYHWOLĢ, åH�NHć sa 

PDVN\� QDFKiG]DM~� YR� YlþãHM� EOt]NRVWL� targetu tak tento jav P{åH VS{VRERYDĢ�� åH� WHVWRYDQê�

YLGt�MHGQX�OLQHiUQX�QHSUHUXãRYDQ~�SULDPNX��.DåGê�ERO� XSR]RUQHQê��åH�VD�Pi�]DPHULDYDĢ�QD�

target a jeho detekciu. THVW� �� VSRþtYDO� QD� URYQDNRP� SULQFtSH� Då� QD� WR�� åH� VD�PDVN\�� NWRUp�

RENORSXM~�tDUJHW�QDFKiG]DOL�YR�YlþãHM�Y]GLDOHQRVWL��þR�VD�PRKOR�WHVWRYDQêP�]GDĢ�SUL�GHWHNFLL�

WDUJHWX�MHGQRGXFKãLH.  

 

2EUi]RN�5.7 ,QãWUXNWiåQ\�QiNUHV�� [YODVWQp�VSUDFRYDQLH] 
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V teste 4 EROR�WHVWRYDQpPX�Y\VYHWOHQp��åH�VD�P{åH�]REUD]LĢ�QDMVN{U�WDUJHW�NWRUê�EXGH�

SRVXQXWê�QD�ĐDYHM�VWUDQH�RG�PDVLHN�D QiVOHGQH�EXG~�]REUD]HQp�PDVN\��$OHER�VD�]REUD]LD�LED�

PDVN\��7HVW���ERO�REGREQê�DOH�V LQRX�Y]GLDOHQRVĢRX��NWRUi�EROD�PHG]L� WDUJHWRP�D maskami, 

NWRUp�KR�RENORSRYDOL�� 

.DåGê� WHVWRYDQê� ERO� RER]QiPHQê� V GRGUåLDYDQtP� ��� FP� Y]GLDOHQRVWL� Rþt� RG�

obrazovky monitora. 'RGUåLDYDQLH� WHMWR� Y]GLDOHQRVWL� EROR� SRþDV� FHOpKR� WHVWX� NRQWURORYDQp��

7HVWRYDQtP� EROL� NODGHQp� RWi]N\� RKĐDGRP� SRFKRSHQLD� SUREOHPDWLN\� D pripravenosti na test. 

1D�]iNODGH�VN~VHQRVWL�]tVNDQêFK�SRþDV�SUYpKR�NROD testovania sme vytvorili tzv. pred test v 

ktorom sa mali WHVWRYDQt� ]R]QiPLĢ� V JUDILFNêP� SURVWUHGtP� WHVWRY� D RYOiGDQtP�  Pred testy 

EROL� QDVWDYHQp� QD� VN~ãREQêFK� ��� F\NORY�� þR� SRVN\WOR� GRVWDWRþQê� þDV� WHVWRYDQpPX� QD�

SRFKRSHQLH�� $N� WHVW� QHERO� SRFKRSHQê�� DOHER� PDO� WHVWRYDQt� SUREOpP� EROR� PX� XPRåQHQp�

Y\VN~ãDQLH�ćDOãLHKR�SUHG�WHVWX�� 

Test 1 

 7HVW���SRYDåXMHPH�]D�UHIHUHQþQê� WHVW�NGH�VD� VWULHGDM~�GYD�GHMH. Pri prvom z nich  je 

]REUD]HQi�QD�IL[DþQi�]QDþND. Pri GUXKRP�VD�]REUD]t�REUD], kde VD�EXć�WDUJHW�QDFKiG]D��DOHER�

nie��7HQWR�GHM� MH� WLHå�SUH]HQWRYDQê�Y þDVH����PV��3R�NDåGRP�GHML�Pi�WHVWRYDQt�PRåQRVĢ�QD�

RGSRYHć��NWRUi�QLH�MH�RKUDQLþHQi�þDVRP��.DåGê�WHVW�]DþtQD�s SRþLDWRþQêP�NRQWUDVWRP targetu 

40%.  

 

2EUi]Rk 5.8 Program- Test 1 >YODVWQp�VSUDFRYDQLH@ 

Test 2 

 V WRPWR�WHVWH�VD�MHGQi�R VLPXOWiQQH�PDVNRYDQLH���3RþDV�WHVWX���MH�SUH]HQWRYDQê target, 

NWRUê�P{åH�E\Ģ RENORSHQê�]QDþNDPL��YR�Y]GLDOHQRVWL���Ȝ��7iWR�Y]GLDOHQRVĢ�MH�PDOi�D P{åH�VD�

SUL� WHVWH� ]GDĢ�� åH� WDUJHW� D PDVN\� V~� Y NROLQHiUQRP� SUHSRMHQt�� .DåGê� REUD]� SRþDV� WHVWX� MH�

SUH]HQWRYDQê����PV�� 
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2EUi]RN�5.9 Program- Test 2, pri vzdialenosti 2Ȝ >YODVWQp�VSUDFRYDQLH@ 

Test 3 

 V WHVWH���EROL�SR]PHQHQp�vzdialenosti targetu a masiek na ��Ȝ��SULþRP�SUH]HQþQê�þDV�

MHGQRWOLYêFK�GHMRY�RVWDO�URYQDNê��7DNWLHå�VD�MHGQi�R IRUPX�VLPXOWiQQHKR�PDVNRYDQLD�� 

 

2EUi]RN�5.10 Program- Test 3, pri vzdialenosti 3 Ȝ [YODVWQp�VSUDFRYDQLH] 

Test 4 

 Test 4 ]REUD]XMH�GYD�GHMH��NGH�VD�WDUJHW�EXć�]REUD]t�SUHG�PDVNDPL��DOHER�QLH��0DVN\�

a WDUJHW�V~�YR�Y]GLDOHQRVWL���Ȝ��3UHG�NDåGêP�F\NORP�VD�]REUD]t�DM�IL[DþQê�NUXK��NWRUê�PD�]D�

~ORKX�]YêãLĢ�SR]RUQRVĢ�WHVWRYDQpKR��.DåGê�REUD]�VD�SUH]HQWXMH����PV��9 tomto teste sa jHGQi�

o VSlWQp�PDVNRYDQLH�� 

 

2EUi]RN�5.11 Program- Test 4��]REUD]HQLH�WDUJHWX�D�QiVOHGQH�PDVLHk pri vzdialenosti 2 Ȝ >YODVWQp�
spracovanie] 
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2EUi]RN�5.12 Program- Test 4, zobrazenie masiek  pri vzdialenosti 2 Ȝ >YODVWQp�VSUDFRYDQLH@ 

Test 5 

 7HVW� �� MH� QDVWDYHQê� DE\� Y]GLDOHQRVĢ� WDUJHWX� D masiek bola �� Ȝ. 'RED� SUH]HQWiFLH�

RVWiYD�DNR�SUL�]Y\ãQêFK�WHVWRFK�� 

 

2EUi]RN�5.13 Program- 7HVW����]REUD]HQLH�WDUJHWX�D�QiVOHGQH�PDVLHN  pri vzdialenosti 3 Ȝ  >YODVWQp�
spracovanie] 

 

2EUi]RN�5.14 Test 5, zobrazenie masiek pri vzdialenosti 3 Ȝ >YODVWQp�VSUDFRYDQLH@ 
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5.3 9êVOHGN\�PHUDQLD 

7HVWRYDQLH� EROR� Y\NRQDQp� QD� 15 ĐXćRFK�� ] WRKR� EROL� ãW\ULD� PXåL� D MHGHQiVĢ� åLHQ. 

7HVWRYDQt�boli vo veku od 21 do 28 rokov. Pre jednodXFKê�SUHKĐDG�EROL�Y\WYRUHQp�JUDI\�5.1 

a 5.2. U {VPLFK�WHVWRYDQêFK�VD�REMDYRYDOD�UHIUDNþQi�YDGD�D bola korLJRYDQi�GYRPD�VS{VREPL�

NRUHNFLH��'YDMD�WHVWRYDQt�EROL�QRVLWHĐPL�NRQWDNWQêFK�ãRãRYLHN�D ãLHVWL�QRVLOL�RNXOLDUH��Sedem 

SDFLHQWRY�EROR�EH]�UHIUDNþQHM�YDG\��3UH�MHGQRGXFKê�SUHKĐDG�EROL�Y\WYRUHQp�JUDI\���D 2.   

 

Graf 5.1 3RPHU�PXåRY�D åLHQ [YODVWQp�VSUDFRYDQLH] 

 

Graf 5.2 3RPHU�QRVLWHĐRY�D�QHQRVLWHĐRY�NRUHNFLH [YODVWQp�VSUDFRYDQLH] 

1D�]iNODGH�WHVWRYDQLD��NWRUp�EROR�Y\NRQDQp�VRP�YãHWN\�YêVOHGN\�]DQDO\]RYDOD 

11

4

åHQD PXå

8
7

Korekce Bez korekce
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a ]DStVDOD�GR tabuliek. K YêVOHGNRP�EROL�Y\SRþtWDQp�SULHPHU\� jednotliYêFK�PHUDQt�v testoch 

a VPHURGDMQp�RGFKêON\.  

7DEXĐND�5.1 9êVOHGN\�SUYpKR�WHVWX [YODVWQp�VSUDFRYDQLH] 

Test 1 
7HVWRYDQt� (CS)  
7HVWRYDQt�� 0,100 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,063 
7HVWRYDQê�� 0,080 
7HVWRYDQê�� 0,252 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,159 
7HVWRYDQê�� 0,318 
7HVWRYDQê��� 0,063 
7HVWRYDQê��� 0,126 
7HVWRYDQê��� 0,200 
7HVWRYDQê��� 0,080 
7HVWRYDQê��� 0,050 
7HVWRYDQê��� 0,050 
Priemer 0,123 
6PHURGDMQi�RGFKêOND 0,078 

 

7HVW� MHGQD� VO~åLO� DNR� UHIHUHQþQê� WHVW� SUHWRåH� VD� Y WRPWR� WHVWH� QHQDFKiG]DOR�

PDVNRYDQLH�� NWRUp� PRKOR� RYSO\YQLĢ� YQtPDQLH� WDUJHWX��V teste 1 pacienti  14 a 15 dosiahli 

QDMQLåãtFK�KRGQ{W��6PHURGDMQi�RGFKêOND�Y tomto teste bola 0,078 þR�VYHGþt�o malom rozptyle 

GiW�� 
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7DEXĐND�5.2 9êVOHGN\�GUXKpKR�WHVWX [YODVWQp�VSUDFRYDQLH] 

Test 2 
7HVWRYDQt�  (CS)  
7HVWRYDQê�� 0,050 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,080 
7HVWRYDQê�� 0,063 
7HVWRYDQê�� 0,025 
7HVWRYDQê�� 0,159 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,159 
7HVWRYDQê��� 0,063 
7HVWRYDQê��� 0,050 
7HVWRYDQê��� 0,050 
7HVWRYDQê��� 0,080 
7HVWRYDQê��� 0,063 
7HVWRYDQê��� 0,040 
Priemer 0,079 
6PHURGDMQi�RGFKêOND 0,040 

  

V teste 2��NGH�ERO�WDUJHW�RYSO\YQHQê�PDVNDPL�GRVLDKol najniåãLX�KRGQRWX�WHVWRYDQê 5. 

6PHURGDMQi�RGFKêOND�Y tomto teste bola 0,040.  

7DEXĐND�5.3 9êVOHGN\�WUHWLHKR�WHVWX [YODVWQp�VSUDFRYDQLH] 

Test 3 
7HVWRYDQt� (CS)  
7HVWRYDQê�� 0,050 
7HVWRYDQê�� 0,050 
7HVWRYDQê�� 0,063 
7HVWRYDQê�� 0,025 
7HVWRYDQê�� 0,020 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,063 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,020 
7HVWRYDQê��� 0,020 
7HVWRYDQê��� 0,100 
7HVWRYDQê��� 0,100 
7HVWRYDQê��� 0,080 
7HVWRYDQê��� 0,080 
7HVWRYDQê��� 0,050 
Priemer 0,062 
6PHURGDMQi�RGFKêOND 0,031 
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Pri teste 3 VD�QD�QDMQLåãLX�KRGQRWX�NRQWUDVWX�GRVWDOL�SDFLHQWL�9 a 10. V tomto teste sa 

RG� VHED�YêVOHGQp�KRGQRW\� OtãLOL� YHĐPL�PiOR� D WDN� VPHURGDMQi�RGFKêOND�GRVDKRYDOD�KRGQRWX�

0,031. 

7DEXĐND�5.4 9êVOHGN\�ãWYUWpKR�WHVWX [YODVWQp�VSUDFRYDQLH] 

Test 4 
7HVWRYDQt� (CS)  
7HVWRYDQê�� 0,080 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,159 
7HVWRYDQê�� 0,080 
7HVWRYDQê�� 0,063 
7HVWRYDQê�� 0,200 
7HVWRYDQê�� 0,200 
7HVWRYDQê�� 0,252 
7HVWRYDQê�� 0,159 
7HVWRYDQê��� 0,100 
7HVWRYDQê��� 0,159 
7HVWRYDQê��� 0,252 
7HVWRYDQê��� 0,159 
7HVWRYDQê��� 0,050 
7HVWRYDQê��� 0,080 
Priemer 0,140 
6PHURGDMQi�RGFKêOND 0,067 

 

 3ULHEHK� WHVWX� �� VD� SUH� WHVWRYDQtFK� ]GDO� QiURþQê� D WDN� GRVDKXMHPH� Y\ããHM� SULHPHUQHM�

KRGQRW\��������$YãDN�EROL�]~þDVWQHQt�WHVWX��NWRUt�VD�GRNi]DOL�GRVWDĢ�QD�YHĐPL�Qt]NX�KRGQRWX�

kontrastu t.j. 0,05. 7~WR� KRGQRWX� GRVLDKRO� LED� WHVWRYDQê� þtVOR� ��� 6PHURGDMQi� RGFKêOND�

v tomto bola 0,067.  
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7DEXĐND�5.5 9êVOHGN\�SLDWHKR�WHVWX [YODVWQp�VSUDFRYDQLH] 

Test 5 
7HVWRYDQt�  (CS)  
7HVWRYDQê�� 0,126 
7HVWRYDQê�� 0,100 
7HVWRYDQê�� 0,200 
7HVWRYDQê�� 0,063 
7HVWRYDQê�� 0,063 
7HVWRYDQê�� 0,200 
7HVWRYDQê�� 0,126 
7HVWRYDQê�� 0,126 
7HVWRYDQê�� 0,063 
7HVWRYDQê��� 0,126 
7HVWRYDQê��� 0,159 
7HVWRYDQê��� 0,501 
7HVWRYDQê��� 0,159 
7HVWRYDQê��� 0,050 
7HVWRYDQê��� 0,126 
Priemer 0,146 
6PHURGDMQi�RGFKêOND 0,109 

 

Test 5 s QDMYlþãRX�VPHURGDMQRX�RGFKêONRX�Då�������QiP�KRYRUt�R YHĐNHM�UR]SWêOHQRVWL�

GiW��1DMQLåãLX�KRGQRWX�NRQWUDVWX�VD�SRGDULOR�GRVLDKQXĢ�testovanpPX����� 

3UH� NRPSOHWQp� ]REUD]HQLH� GiW� ERO� Y\WYRUHQê� JUDI 5.3�� NWRUê� QiP� ukazuje vplyv 

YL]XiOQHKR�PDVNRYDQLD�QD�NRQWUDVWQ~�FLWOLYRVĢ��9 JUDIH� V~�Y\QHVHQp�YêVOHGN\�zo SM a BM 

pri vzdialenosti 2 Ȝ�D���Ȝ�PDVLHN�RG�WDUJHWX�� 

 

Graf 5.3 9SO\Y�YL]XiOQHKR�PDVNRYDQLD�QD�NRQWUDVWQ~�FLWOLYRVĢ [YODVWQp�VSUDFRYDQLH] 
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6 Diskusia 

1D� ]iNODGQH� YêVOHGNRY�� NWRUp� VRP� GRVLDKOD� WHVWRYDQtP� Y H[SHULPHQWiOQHM� þDVWL�

a QiVOHGQêP� VSUDFRYDQtP� ~GDMRY� Y programe Microsoft Excel som dospela 

k SRWYUGHQLX�Y\YUiWHQLX� ãW\URFK� VWDQRYHQêFK� K\SRWp]�� ÒGDMH� EROL� ãWDWLVWLFN\� VSUDFRYDQp�

SRPRFRX�SiURYpKR�W-Testu.  

3UYêP� UHIHUHQþQêP� WHVWRP� VRP� GRVLDKOD� ~GDMH� ]� NWRUêFK� EROD� Y\WYRUHQi� SULHPHUQi�

KRGQRWD� GRVLDKQXWpKR� kontrastnej citlivosti (0,123) a Wi� SRURYQiYDQi� VR� �� ćDOãtPL� WHVWDPi. 

9ćDND�þRPX�VRP�PRKOD�]KRGQRWLĢ�YSO\Y�MHGQRWOLYêFK�WHVWRY�QD�]UDNRYp�YQtPDQLH��  

V K\SRWp]H�H1 ktorej znenie bolo Ä7HVWRYDQLH�60�SUL�Y]GLDOHQRVWL�PDVLHN�RG�WDUJHWX�

��Ȝ�EXGH�YLHVĢ�N IDFLOLWiFLL�]UDNRYpKR�YQHPX�RSURWL�URYQDNpPX�WHVWX�EH]�SUtWRPQRVWL�PDVLHN�³��

GRãOR� N SRWYUGHQLX� K\SRWp]\�� SUHWRåH� QD� ]iNODGH� ~GDMRY� ]  t-Testu kde bola hodnota 

(p=�������A�-3)) a ]YROHQi� KODGLQD� Yê]QDPQRVWL� Į�  � ����� EROR� ]LVWHQp�� åH� UR]GLHO� PHG]L�

SULHPHUQêPL�KRGQRWDPL�SUYpKR�a GUXKpKR�WHVWX�MH�ãWDWLVWLcky YHĐPL�Yê]QDPQê�� 

'UXKi�K\SRWp]D�H2: ÄTestovanie SM pri vzdialenosti masiek od targetu ��Ȝ�EXGH�YLHVĢ�

k IDFLOLWiFLL�]UDNRYpKR�YQHPX�RSURWL�URYQDNpPX�WHVWX�EH]�SUtWRPQRVWL�PDVLHN³��EROD�SRWYUGHQi�

~GDMPL� ] SiURYpKR� W-7HVWX� NGH� GRVLDKQXWi� KRGQRWD� þtVOD� (p= ������A�-3)) pri hladine 

Yê]QDPQRVWL�Į  ������ERO�]LVWHQê��Yê]QDPQê�ãWDWLVWLFNê�UR]GLHO�� 

V WUHWHM� K\SRWp]H�H3 NWRUHM� ]QHQLH� EROR� ÄTestovanie BM pri vzdialenosti masiek od 

targetu �� Ȝ� YHGLH� N VXSUHVLL� ]UDNRYpKR� YQHPX� RSURWL� URYQDNpPX� WHVWX� EH]� SUtWRPQRVWL�

PDVLHN�³��VRP�SRGĐD�SiURYpKR�W-Testu kde hodnota bola hodnota (p= �������A�-1)) a ]YROHQi�

KODGLQD�Yê]QDPQRVWL�Į  ������ERO�]LVWHQê�ãWDWLVWLFN\�QHYê]QDPQê rozdiel a tak som nemohla 

SRWYUGLĢ�K\SRWp]X�� 

V ãWYUWHM�K\SRWp]H�+���Ä7HVWRYDQLH�%0�SUL�Y]GLDOHQRVWL�PDVLHN�RG�WDUJHWX���Ȝ�QHEXGH�

YLHVĢ� NX� ]OHSãHQLX�]KRUãHQLH� ]UDNRYpKR� YQHPX� RSURWL� URYQDNpPX� WHVWX� EH]� SUtWRPQRVWL�

PDVLHN�³�DRãOR�N potvrdeniu K\SRWp]\�D ]iNODGH�QHYê]QDPQpKR ãWDWLVWLFNpKR�UR]GLHOX��NWRUê�

ERO�]LVWHQê�SUL�SiURYRP�W-Teste. Hodnota þtVOD�(p= ������A�-1)) pri hlaGLQH�Yê]QDPQRVWL�Į = 

�����W~WR�VNXWRþQRVĢ�SRWYUGLOD� 

'{YRGRY� SUHþR� GRãOR� SUL� K\SRWp]H� H3 a H4 k ãWDWLVWLFN\� QHYê]QDPQpPX rozdielu 

a QiVOHGQpPX�]DPLHWQXWLX�K\SRWp]y H3 P{åH�E\Ģ�QLHNRĐNR��3UYêP�] G{YRGRY�P{åH�E\Ģ�YHN��

9HNRYp� UR]SlWLH� VNXSLQ\�SDFLHQWRY��NWRUê� VD�QDFKiG]DOL� Y þOiQNX�6SDWLR-temporal low-level 

neural networks account for visual masking >��@� QHERO� ]QiP\� D SUHWR� MH� PRåQp� åH� DN� E\�
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WHVWRYDQLH� SUHELHKDOR� QD� ĐXćRFh z LQêFK� YHNRYêFK� VNXStQ� YêVOHGN\� E\� GRVDKRYDOL� LQêFK�

KRGQ{W�� 

ĆDOãtP�G{YRGRP��NWRUê�PRKRO�RYSO\YQLĢ�WHVWRYDQLH�EROD�SULSUDYHQRVĢ�D V~VWUHGHQRVĢ�

SDFLHQWD�� =QDþQi� þDVĢ� H[SHULPHQWiOQHM� þDVWL� VD� ]DREHUi� LQãWUXNWiåRX� WHVWRYDQpKR�� DOH�

QHVSUiYQH� DOHER� QLH� ~SOQp SUHVQp� SRFKRSHQLH� WHVWX� P{åH� RYSO\YĖRYDĢ� YêVOHGN\�� 'ĎåND�

a ]ORåLWRVĢ� WHVWX�EROD�SUH� WHVWRYDQêFK QiURþQi�D MH�PRåQp�åH�~QDYD� a ]QtåHQi�SR]RUQRVĢ�SUL�

SRVOHGQRP� WHVWH� PRKOD� RYSO\YQLĢ� GRVLDKQXWp� KRGQRW\� .HćåH� Y priebehu testovania sa 

QHNOiGRO� G{UD]� QD� þDV� NHG\� EROL� RVRE\� WHVWRYDQp� EROL� WHVW\� Y\NRQDQp� Y U{]Q\FK� þDVRYêFK�

LQWHUYDORFK� SRþDV� GĖD�� = WRKWR� VD� GRPQLHYDP�� åH� V~VWUHGHQRVĢ� SDFLHQWRY� PRKOD� E\Ģ�

RYSO\YQHQi�~QDYRX��þL�SV\FKLFNêP Y\SlWtP�þORYHND�� 

3RþDV� WHVWRYDQLD�Pi� YHĐPL� G{OHåLW~� UROX� Y]GLDOHQRVĢ� ] ktorej SDFLHQW� Y\NRQiYD� WHVW��

V WHVWRFK�ERO�SRåDGRYDQi�Y]GLDOHQRVĢ����FP��7iWR�Y]GLDOHQRVĢ�EROD�NRQWURORYDQi��DOH�YlþãLQD�

pacientov mala tendenciu k SULEOtåHQLX� VD� REUD]RYN\� QRWHERRNX�� þtP� GRãOR� N VNUiWHQLX�

vzdialenosti a QD�]iNODGH�WRKWR�PRKOR�G{MVĢ�N ovplyvneniX�YêVOHGNRY�� 

7HVWRYDQLH�PRKOR�E\Ģ�RYSO\YQHQp�QHVFKRSQRVĢRX�REUD]RYN\�SRþtWDþD�SRKOWLĢ�YãHWN\�

SULFKiG]DM~FH� O~þH� D WDN�PRKOL� QD� REUD]RYNH� QDVWDĢ� QHFKFHQp� RGOHVN\�� NWRUp� SDFLHQW�PRKRO�

YQtPDĢ�DNR�SUH]HQWiFLX�WDUJHWX�V YHĐPL�Qt]N\P�NRQWUDVWRP�� 
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7 ZiYHU 

  7HRUHWLFNi� þDVĢ� EDNDOiUVNHM� SUiFH�� NWRU~� VRP� StVDOD� VD� YHQRYDOD� Y\VYHWOHQLX�

SUREOHPDWLN\�DQDWRPLFNêFK�þDVWt�RND��]UDNRYHM�GUiK\�D ako je ]UDNRYi� LQIRUPiFLD�ãtUHQi do 

mozgu.  

V SUiFL� VRP� VD� ćDOHM� YHQRYDOD� WpPH� Y\ãHWUHQLD� YLVX� D ]UDNRYêFK� IXQNFLt�� NWRUp� V~�

QHRGGHOLWHĐQRX�V~þDVĢRX�pre hodnotenie kvality videnia. 7HRUHWLFNi�þDVĢ�REVDKXMH�LQIRUPiFLH�

RKĐDGRP� YL]XiOQHKR� PDVNRYDQLD�� 9L]XiOQH� PDVNRYDQLH� MH� IHQRPpQ�� NWRUê� RYSO\YĖXMH�

]UDNRYp� YQtPDQLH�� 9 WRPWR� IHQRPpQH� VD� Y\XåtYDM~� U{]QH� W\S\�  þDVRYpKR� XVSRULDGDnia 

masiek. V SUYRP�VS{VREH�V~�PDVN\�SUH]HQWRYDQp�VSROX�V targetom a QD]êYDPH�KR�VLPXOWiQQH�

maskovanie. V SUtSDGH�� åH� MH� WDUJHW� SUH]HQWRYDQê� SUHG� PDVNDPL� VD� MHGQi� R VSlWQp�

PDVNRYDQLH��3RVOHGQêP�W\SRP�PDVNRYDQLD��NWRUp�EROR�VSUDFRYDQp�MH�GRSUHGQp�PDVNRYDQLH, 

NGH� V~� QDMVN{U� SUH]HQWRYDQp� PDVN\� Då� SRWRP� WDUJHW�� = LQIRUPiFLL� NWRUp� EROL� VSUDFRYDQp�

Y\SOêYD� åH� SUL� PDVNRYDQt� MH� G{OHåLWi� Y]GLDOHQRVĢ� PDVLHN� D WDUJHWX�� GRED� SUH]HQWiFLH�

MHGQRWOLYêFK�REUD]RY�D Y\EUDQi�PHWyGD�PDVNRYDQLD�� 

V H[SHULPHQWiOQHM� þDVWL� VRP� VD� ]DPHUDOD� QD� WHVWRYDQLH� NX� NWRUpPX� VRP� SRXåLOD�

program PsychoPy 3. Tieto WHVW\� EROL� QDVWDYHQp� SRGĐD� LQIRUPiFLt� ] þOiQNX�Spatio-temporal 

low-level neural networks account for visual masking. >��@�3UH�MHGQRWOLYp�WHVW\�EROL�XSUDYHQp�

YHĐNRVWL� WDUJHWX� D masiek, ab\�PRKOD�E\Ģ�Y\ãHWURYDFLD�Y]GLDOHQRVĢ�PHQãLD��([SHULPHQWiOQX�

þDVĢ� WYRULOR� WHVWRYDQLH� YSO\YX� 60 a BM na ]UDNRYp YQtPDQLH�� 3UH� WHVW\� EROL� SRXåLWp� dve 

rozdielne vzdialenosti masiek a targetu, 2 Ȝ a 3 Ȝ. Testovanie sa skladalo z piatich testov 

z NWRUêFK� ERO� SUYê� WHVW� UHIHUHQþQê (bez masiek) a ERO� SRURYQiYDQê� VR� ]Y\ãQêPL� WHVWDPL (s 

maskami).  

 1D�]iNODGH�]tVNDQêFK�YêVOHGNRY��NWRUp�EROL�VSUDFRYDQp�VD�PL�SRGDULOR�SRWYUGLĢ�SUYp�

GYH�K\SRWp]\��NWRUp�SRMHGQiYDM~� � WRP��åH�SUL�SM a vzdialenosti 2 Ȝ a 3 Ȝ G{MGH�N IDFLOLWiFLL�

]UDNRYpKR�YQHPX��+\SRWp]D� WUL�� NWRUi�KRYRUt� åH�SUL BM a Y]GLDOHQRVWL� ��Ȝ� G{MGH�N supresii 

obrazu sa potvrdila�� +\SRWp]D� ãW\UL� EROD� SRVWDYHQi� QD� LQIRUPiFLL�� åH� SUL� Y]GLDOHQRVWL� � Ȝ�

QHG{MGH� k ]OHSãHQLX�]KRUãHQLX� ]UDNRYpKR� YQHPX a WiWR� K\SRWp]D� EROD� SRWYUGHQi�� DOH� GRãOR�

k supresii��NWRUi�YãDN�QHEROD�ãWDWLVWLFN\�Yê]QDPQi.  

VL]XiOQH�PDVNRYDQLH� VD�P{åH�QD� ]iNODGH�GRWHUD]�SXEOLNRYDQêFK�þOiQNRY�Y\XåtYDĢ�SUH�

]UDNRYê� WUpQLQJ� pri amblyopii alebo presbyopii. Tento IHQRPpQ� Pi� YHĐN~� EXG~FQRVĢ�
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v  QHXURSV\FKROyJLi a WDN�E\� VD�PX�PDOD�YHQRYDĢ�YlþãLD�SR]RUQRVĢ�� NWRUi�E\�QiP�SRVN\WOD�

KOEãLH�RYHUHQLH�LQIRUPiFLL�Y tejto oblasti.  
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Zoznam skratiek 
Skratka 9ê]QDP 
LGN Lateral geniculate nucleus 
BM 
SM 
FM 
ISI 
Ms 
Log 
Ȝ 

0DVNRYDQLH�VSDĢ� 
6LPXOWiQQH�PDVNRYDQLH� 
Maskovanie vpred 
,QWHUVWLPXODþQê�LQWHUYDO� 
Milisekunda  
Logaritmus  
Lambda 
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