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Abstrakt ² ýOiQRN�VD�]DREHUi�Y\XåLWtP PRGHOX�DXWRPDWLFNê�YêEHUu najvLDF�UHOHYDQWQpKR ]iEHUX�

na SRK\EXM~FL� VD� REMHNW� v multikamerovom streamingovom toku generovanom kamerami 
EH]SLORWQêFK� OLHWDGLHO� ( UAV ).  1D� ]iNODGH� DQDOê]\ DGDSWtYQ\FK� VWUHDPLQJRYêFK� protokolov 
s SUHSRMHQtP� QD� mechanizmy SRþtWDþRYpKR� YLGHQLD� SUi sledovant� SRORK\� objektu v obraze bola 
QDYUKQXWi�DGDSWiFLD hodnotiacej metrik\�SUH�MHGQRWOLYp�VWUHDPLQJRYp�WRN\�REUD]X�] UAV. (YDOXiFLD�
PHWULN\� MH� ]DORåHQi� QD� ]iNODGH� SRORKRYêFK� D NRPSR]LþQêFK� SDUDPHWURY� Y]KĐDGRP� QD� SUHNU\Y�
]iYHURY�Y 8$9�SRK\EXM~FHM�VD�V~VWDYH��0HFKDQL]PXV�HYDOXiFLH�]iEHURY�]DEH]SHþt�LQGLNiFLX�QDMYLDF�
UHOHYDQWQpKR� ]iEHUX� QD� REMHNW� a RNDPåLW~� NRPXQLNiFLX� VR� VWUHDPLQJRYêP� VHUYHURP� SUH� ]PHQX�
YêVWXSQpKR�VWUHDPLQJRYpKR�WRNX�V~VWDY\�8$9�]D�DNWXiOQH�QDMYLDF�KRGQRWHQê. 3RSLVRYDQê�PRGHO�ERO�
H[SHULPHQWiOQH�RYHUHQê�Y QiKUDGQêFK�SRGPLHQNDFK. 
 

KĐ~þRYp�VORYi ² UAV, Streaming, Dron, Detekcia objektov vo videu 

I. ÒVOD 

Sledovanie objektu v åLYRP�YLGHX z priestoru SRNU\WRP�VLHĢRX�NDPLHU je  þDVWR� VN~PDQêP�
RGYHWYtP�QDMPl�EH]SHþQRVWQêFK�V\VWpPRY� 3ULPiUQH�MH�FLHĐRP WêFKWR YêVNXPRY�ULHãLĢ�SUREOpP\�
Y]QLNDM~FH�SUL�GHWHNFLL�D�WUDVRYDQt�REMHNWX�Y�U{]QRURGêFK�]iEHURFK�U{]QHM�IDUHEQRVWL�D�]�U{]Q\FK�
uhlov. Pri detekcii REMHNWX�SRPRFRX�NDPLHU�XPLHVWQHQêFK�QD�EH]SLORWQêFK�OLHWDGOiFK�( UAV ) sa 
otviUD�ãLURNp�VSHNWUXP�Y]QLNDM~FLFK�SUREOpPRYêFK�REODVWt�D LFK�ULHãHQLD��&LHĐRP WRKWR�YêVNXPX�
je DGDSWiFLD DXWRPDWLFNpKR� PRGHOX�� NWRUê QD� ]iNODGH� SHULRGLFNpKR� RKRGQRFRYDQLD� YãHWNêFK�
]iEHURY�VWUHDPRYDQêFK z NDPLHU�YLDFHUêFK�8$9��Y\KRGQRFRYDO�GLVWULEXRYDQp�WRN\�D QD�YêVWXSH�
LQGLNRYDO� YåG\� LED� QDMYLDF� UHOHYDQWQê� ]iEHU� QD� REMHNW� ] Y\EUDQpKR� 8$9� Y UHiOQRP� þDVH�� -H�
SRWUHEQp� QDYUKQ~Ģ a SULVS{VRELĢ� Kodnotiacu metriku VWUHDPRYDQêFK� ]GURMRY�� WDN� DE\� EROR�
hodnotenie v UHiOQRP�þDVH�]iYLVOp QD�DNWXiOQHM�SRORKH VOHGRYDQpKR�REMHNWX�QD�]iEHU��YHĐNRVWL�
objektu v ]iEHUH�D�QD�ćDOãtFK�Y\EUDQêFK�SDUDPHWURFK�]iEHUX�� 6DPRWQHM�DGDSWiFLL�SUHGFKiG]DOD�
analê]D V~þDVQêFK streamingovêFK WHFKQROyJLi SUH� ~þHO\� NRQILJXUiFLH mechanizmu riadenia 
streamingu a YKRGQêFK GHWHNþQêFK a sledovactFK algoritmov SUH�~þHO\�]RVWDYHQLD�PHFKDnizmu 
hodnotenia zdrojov [1] REUD]RYêFK�WRNRY�]�8$9. 

II. A1$/é=$�352%/(0$7,.<�08/7,.$0(529e+2�35(1268�2%5$=8�9�6Ò67$9(�UAV 

Rozsiahly priestor V�SRK\EXM~FLP�VD�REMHNWRP�MH v UHiOQ\FK�podmienkach YlþãLQRX REĢDåQp 
VOHGRYDĢ� MHGLQRX�NDPHURX z MHGLQpKR�8$9. 5LHãHQLD VD�SRQ~ND�YR�IRUPH�VDPRWQpKR�ULDGHQLD�
pohybu UAV v ]iYLVORVWL�RG�XPLHVWQHQLD�SURMHNWX�D QDYiG]DQLD�8$9�SR�WUDMHNWyULL�Y smere za 
REMHNWRP��$YãDN�WRWR�ULHãHQLH�SRVN\WQH�NDPHURYê�SRKĐDG�QD�VOHGRYDQê�REMHNW�YåG\�LED�] MHGQpKR�
XKOD�]iEHUX a v MHGQHM�YHĐNRVWL�REMHNWX�Y]KĐDGRP�QD�]iEHU�RNROLD� 7DNWLHå�QHHOLPLQXMH�SUHNiåN\�
v ]iEHUH� REMHNWX� D SUL� PDQpYURFK� LFK� REFKiG]DQLD� VD� VOHGRYDQê� REMHNW� VWUiFD� ] GRKĐDGX�
a GRFKiG]ND� N FK\ERYRVWL�� 9KRGQHMãtP� VS{VRERP� QD� VOHGRYDQLH� VD� SRK\EXM~FHKR� REMHNWX� v 
XUþenom priestore je sledovanie pomocou V~VWDY\� YLDFHUêFK�8$9� WYRULDFLFK� PXOWLNDPHURYê�
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V\VWpP��NWRUp�SRQ~ND�YlþãLX�ãNiORYDWHĐQRVĢ�D�SRNU\WLH�SULHVWRURY�Y�U{]QRP�WYDUH�D�V� U{]Q\PL�
SULHVWRURYêPL�REPHG]HQLDPL� Pri takomto multikamerovom V\VWpPe [2] sa zobrazenie objektu 
z SRKĐDGX�Y\EUDQpKR�8$9�P{åH�YêUD]QH�OtãLĢ�RG�]REUD]HQLD�REMHNWX�z SRKĐDGX�RVWDWQêFK�8$9 
D� WR�QDMPl�]�G{YRGX�UR]GLHOQHKR�RVYHWOHQLD��RWRþHQLD�DOHER�DM� ]�G{YRGX�UR]GLHORY�VDPRWQêFK�
YODVWQRVWt� MHGQRWOLYêFK� NDPLHU�� 3UL SUHNUêYDM~FLFK� VD� ]iEHURFK� MH� PRåQp� REMHNW� VOHGRYDĢ�
SRPRFRX�NRPXQLNiFLH�D�RGRY]GiYDQLD�LQIRUPiFLt�PHG]L�MHGQRWOLYêPL�X]ODPL PXOWLNDPHURYpKR�
UAV V\VWpPX (Obr. 1). 

 

Obr. 1  3UHNU\Y�]iEHURY�NDPLHU�SUL�PXOWLNDPHURYRP�VSUDFRYDQt�REUD]X�]�8$9�D detekcii objektov v ]iEHUH� 

3UL�]yQRYRP�SRNU\Wt�D VQtPDQLD�SULHVWRUX�] UAV V�QHSUHNUêYDM~FLPL�VD�]iEHUPL�MHGQRWOLYêFK�
kamier je sledovanie objektu SUREOHPDWLFNp�KODYQH�]�G{YRGX��åH�SR]RURYDQLD�REMHNWX�V~�þDVWR�
RGGHOHQp�QLHOHQ�Y�SULHVWRUH��DOH�DM�Y�þDVH��1D rozdiel od sleGRYDFtFK�SUtVWXSRY�SUL�SRXåLWt�MHGLQHM�
NDPHU\�VD�Y�WRPWR�SUtSDGH�QHP{åH�EOt]NRVĢ�Y�SULHVWRUH�D�þDVH�Y\XåLĢ�DNR�UHOHYDQWQi�LQIRUPiFLD�
PHG]L�MHGQRWOLYêPL�X]ODPL�V\VWpPX [3]��1DSUtNODG�REMHNW�RGFKiG]DM~FL�]R�]iEHUX�SUYHM�NDPHU\�
VD� QHGRVWDQH� LKQHć� QD� ]iEHU� QDVOHGXM~FHM� NDPHU\�� DOH� MH� WDP� XUþLWi� þDVRYi� DM� SULHVWRURYi�
RGFKêOND�� 7DNWLHå� VOHGRYDQê� REMHNW� VD� P{åH� GRVWDĢ� ]R� ]iEHUX� MHGQHM� NDPHU\� QD� ]iEHU�
QDVOHGXM~FHM�NDPHU\� U{]Q\PL�FHVWDPL�� þR�P{åH�RYSO\YQLĢ� WR�� ]�NWRUHM� VWUDQ\�]iEHUX�VD�REMHNW�
REMDYt�Y�QDVOHGXM~FHM�Namere.  
3UL� YRĐEH� YKRGQêFK VWUHDPLQJRYêFK� WHFKQROyJLt� MH� QXWQp� Y\EUDĢ� YKRGQê� YLGHR� ãWDQGDUG� ��

NRGHN��NWRUê�EXGH�Y\XåLWê�SURVWUHGQtFWYRP�HQNyGHUD��NWRUê�Y UHiOQRP þDVH�]DEDOt�REUD]RYê�WRN�
do kontajnera a RGRãOH�QD�VWUHDPLQJRYê�VHUYHU [4]��'{OHåLWp�V~ DOH�QDMPl VWUHDPLQJRYp�SURWRNRO\ 
[5] a LFK�DGDSWiFLD�QD�Y\XåLWLH�Y prenose obsahu z NDPLHU�XPLHVWQHQêFK�QD�8$9��6WUHDPLQJRYp�
protokolyz DEH]SHþXM~�v WRPWR�SUtSDGH�prenos paketov sR�åLYêP PXOWLPHGLiOQ\P�REVDKRP [6] 
a SRGVWDWQi�YODVWQRVĢ�SUH�~þHO\�Y\XåLWLD�Y WRPWR�YêVNXPH�MH�LFK�RQHVNRUHQLH�SUHQRVX�( Obr. 2 ) 

 

 

Obr. 2  $QDOê]D�RQHVNRUHQLD�SUL�SRXåLWt�VWUHDPLQJRYêFK�SURWRFRO SUH�~þHO\�SUHQRVX�REUD]X�Y�8$9�[7]  
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III. NÈ95+�02'(/8�$�(;3(5,0(17È/1(�352675(',( 

âWDQGDUGQp� SUtVWXS� N GHWHNFLL� SRK\EXM~FHKR� VD� REMHNWX� Y� PultikamerovêFK sledovactFK 
V\VWpPoch je formou indikiFLH� REMHNW� JUDILFNêP� LQGLNDþQêP� UiPFRP QDSULHþ� YêVWXSPL� ]R�
YãHWNêFK�NDPLHU�DOHER�]REUD]LD�SRORKX�REMHNWX�Y�JOREiOQRP�SRKĐDGH�QD�PDSH�PRQLWRURYDQpKR�
priestoru. 3HUVRQiO MH�WHGD�Q~WHQê�VOHGRYDĢ�V~þDVQH�YêVWXS�]R�YãHWNêFK�NDPLHU�D�KĐDGDĢ�Y�ĖRP�
]YêUD]QHQ~� LQGLNiFLX� DOHER� ERG\� GHWHJRYDQpKR� VOHGRYDQpKR� REMHNWX�� UHVSHNWtYH� VOHGXMH�
V~UDGQLFH�D�SRORKX�QD�JOREiOQHM�PDSH��Y�NWRUHM�REMHNW�UHSUH]HQWXMH�LED�XUþLWê�JUDILFNê�ERG�D�QLH�
FHOp� YLGHR�� =� WRKWR� G{YRGX� MH SUL� SUtVWXSH� QDVDGHQLD� Y NDPHURYRP� V\VWpPH� YLDFHUêFK�8$9 
XåLWRþQêP� ULHãHQtP� SUHQiãDĢ� VQtPDQê� REUDz ]� MHGQRWOLYêFK� UAV SRPRFRX� VWUHDPLQJRYêFK�
WHFKQROyJLt�D�QD�YêVWXSH�]REUD]LĢ�Y�UHiOQRP�þDVH�QDMYLDF�UHOHYDQWQp�åLYp�YLGHR�] 8$9���NWRUp�Pi�
QD�VOHGRYDQê�REMHNW�QDMOHSãt�XKRO�]iEHUX�D NRPSR]tFLX�� 
3UL�QiYUKX�DGDSWiFLH�PRGHOX�Y\FKiG]DM~FHKR�]�QiãKR SUHGRãOpKR�YêVNXPX PXOWLNDPHURYpKR�

V\VWpPX� SUH� åLYp� Y\VLHODQLD [1] sa vychiG]DOR� ] SUHGSRNODGX�� åH� MHGQRWOLYp� ]GURMH� åLYpKR�
vysielania z UAV ]�U{]Q\FK�XKORY�V~�SUHQiãDQp�FH]�PHFKDQL]PXV�GLVWULE~FLH�VWUHDPRY�Y�SRGREH�
VWUHDPLQJRYpKR�VHUYHUD��=�GLVWULEXþQpKR�PHFKDQL]PX�VD�SUHQHVHQê� WRN�NDåGpKR� ]iEHUX�8$9�
YLGHD�GRVWiYD�N�VSUDFRYDQLX�Y�PHFKDQL]PH�VOHGRYDFLHKR�DOJRULWPX�Y�SRGREH�MHGQHM�LQãWDQFLH�QD�
NDåGê�]GURM�YLGHD��.DåGi�LQãWDQFLD�PHFKDQL]PX�SUH�VOHGRYDQLH�REMHNWX�]iXMPX�YR�YLGHX�SRVLHOD�
LQIRUPiFLH� R� YêVOHGNX� WUDVRYDQLD Y� UHiOQRP� þDVH� D� WHGD� SRVLHOD� YHNWRU� SRORKRYêFK� D�
GLPHQ]LRQiOQ\FK� YODVWQRVWt�� 0HFKDQL]PXV� YêSRþWX� KRGQRWHQLD� WDNWLHå� GRVWiYD� QD� YVWXSH�
LQLFLDOL]DþQp�SDUDPHWUH�PHWULN\�REVDKXM~FHKR�JOREiOQH�NRQãWDQW\�MHGQRWOLYêFK�]ORåLHN�PHWULN\. 
6~þDVQH�GR�PHFKDQL]PX�YêSRþWX�SXWXMH�YHNWRU�SDUDPHWURY�VFpQ\�D�NYDOLW\�VWUHDPX�RGYtMDM~FL�VD�
RG� SRXåLWLD� NyGRYDQLD� Y� PHFKDQL]PH� GLVWULE~FLH� DOHER� YVWXSQRP� HQNRGpU\� ]GURMD� YLGHD�� 
6DPRWQê�PHFKDQL]PXV�YêSRþWX��NWRUê�SULHEHåQH�]ELHUD�YVWXSQp�SDUDPHWUH�RGRVLHOD�QD�YêVWXS�
YêVOHGNRYê�YHNWRU�KRGQRWHQt�YãHWNêFK�YVWXSQêFK� ]GURMRY�SULDPR�GR� ULDGLDFHKR�PHFKDQL]PX��
5LDGLDFL�PHFKDQL]PXV�Y�UHiOQRP�þDVH�XUþt�PD[LPXP�KRGQRWHQLD�D�WR��DNê�]iEHU�] NRQNUpWQHKR�
UAV EXGH� QDVWDYHQê� DNWXiOQH� QD� YêVWXS� Y\VLHODQLD�� 5LDGHQLH� MH� WHGD� QDSRMHQp� SULDPR� QD�
mechanL]PXV� SUHKUiYDQLD� REVDKX�� NGH� VD� ]� PHFKDQL]PX� GLVWULE~FLH� ]REUD]t� X� SUtMHPFX� Y�
SUHKUiYDþL�YåG\�OHQ�QDMYLDF�UHOHYDQWQê�]iEHU�( Obr. 3 ).  

 

Obr�����1iYUK�PRGHOX�PXOWLNDPHURYpKR�VSUDFRYDQLD�VWUHDPX�]�8$9����1 ��� 

Pri LPSOHPHQWDþQRP�QiYUKX�ERO�QD�YVWXSH�SRXåLWê åLYê� WRN obrazu ]DFK\WiYDQê�1�]GURMPL�
vysielania z UAV. Obraz z NDåGpKR� ]GURMD VD� FH]�PHFKDQL]PXV� GLVWULE~FLH� VWUHDPX� GRVWiYDO�
SURVWUHGQtFWYRP RTPS HQNRGpUD� SULDPR� QD� :6(� VWUHDPLQJRYê VHUYHU�� 1iVOHGQp� VD� NDåGê�
GLVWULEXRYDQê� 57PS VWUHDP� SURVWUHGQtFWYRP� ))PSHJ� VSUDFRYDO� Y� VHSDUiWQ\FK� LQãWDQFLiFK�
pyCMT v mechanizme sledovacieho algoritmu�� -HGQRWOLYp� S\&07� LQãWDQFLH� RGRY]GiYDOL�
YêVOHGN\�R�SRORKH�D�YHĐNRVWL�VOHGRYDQpKR�REMHNWX�V\VWpPX�SUH�YêSRþHW�ILQiOQ\FK�PHWUtN�VSROX�V�
SDUDPHWUDPL�VWUHDPX�]�:6(�VHUYHUD�D�V�SDUDPHWUDPL�KRGQRWHQLD�SUtMHPFRY��9êVOHGQp�KRGQRW\�
PHWUtN� VD� RGRY]GiYDOL� V� LQIRUPiFLRX�PD[LPD� D� LGHQWLILNiWRUD� naMY\ããLH KRGQRWHQpKR� VWUHDPX�
mechanizmu s vMix API. 2GWLDĐ�VD�QiVOHGQH posXQXO�YêVOHGQê�VWUHDP�QD�YêVWXS�YR�YLUWXiOQRP�
PL[H��NWRUê�]�:6(�VHUYHUD�GRVWiYDO�NDåGê�WRN�VHSDUiWQH��1iVOHGQH�VD�YêVWXSQê�VWUHDP�HQNyGRYDO�
QD� SRåDGRYDQê� IRUPiW� PHFKDQL]PRP� SUKHUiYDQLD� REVDKX� X SUtMHPFX� D GRVLDKRO� YêVWXSQp�
vysielania s QDMOHSãtP�]iEHURP�]R�V~VWDY\�8$9�( Obr. 4 ). 
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Obr. 4  âWUXNW~UD�NRPXQLNiFLH�D�PHFKDQL]PRY PXOWLNDPHURYpKR�VSUDFRYDQLD�VWUHDPX�]�8$9��pri N uzloch 

9�VLPXODþQRP�SURVWUHGt WYRUHQRP�SUYRWQH�QiKUDGQêP�ULHãHQtP�5736�REUD]RYêFK�WRNRY boli 
UHDOL]RYDQp�YLDFHUp� H[SHULPHQW\�� SUL� NWRUêFK VD� VQtPDO�Y\EUDQê�SRK\EXM~FL� VD� REMHNW� ]iXMPX�
YLDFHUêPL� SRK\EXM~FLPL� VD� NDPHUDPL� V~þDVQH� Y� U{]Q\FK� SURVWUHGLDFK� V� U{]QRX� G\QDPLNRX�
]iEHUX�� 1DVDGHQê�V\VWpP�SRGĐD�QDYUKQXWpKR�PRGHOX�RSlWRYQH�NDåGê�MHGHQ�]GURM�YLGHR�VLJQiOX�
duplikoval tak, aby jeden tok smeURYDO�GR�PHFKDQL]PX�SUH�YêSRþHW�PHWULN\�QD�Ei]H�VOHGRYDFLHKR�
DOJRULWPX� D� GUXKê� WRN� GR� VWUHDPLQJRYpKR�PL[X� V� HQNRGpURP� SUH� WYRUEX� YêVWXSX� Y\VLHODQLD��
9êVWXSQi� REUD]RYi� PHWULND� Y\SRþtWDQi� MHGQRWOLYR� SUH� NDåGê� ]GURM� YLGHD� VD� KRGQRWLDFLP�
PHFKDQL]PRP�]tVNDQtP�ILQiOQ\FK�KRGQRWHQt�SUH�YãHWN\�]GURMH�VD�ULDGLDFLP�PHFKDQL]PRP�QDãOR�
maximum , NWRUp�XUþLOR��NWRUê�]GURM�YLGHR�VLJQiOX�EXGH�Y�GDQRP�PRPHQWH�QD�YêVWXSH�Y\VLHODQLD� 
3UL�VLPXOiFLiFK�SUHGFKiG]DM~FLFK�LPSOHPHQWiFLL�QD�I\]LFNêFK�8$9�VD�Y SLORWQRP�ULHãHQt�Y\XåLMH�
SULSUDYHQp�SURVWUHGLD�*D]HER�D 526���2EU�������NGH�VD�YLUWXDOL]XMH�NDPHURYê�YêVWXS�SUL�SRK\EH�
8$9�YR�YLUWXiOQRP�SURVWUHGt�  

 

 

Obr. 5  3RXåLWLH�VLPXODþQpKR�SURVWUHGLD�*D]HER�D�526 
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IV. ZÈ9(5 

9êVOHGNRP� WHMWR� SXEOLNiFLH� MH� QiYUK� DGDSWiFLH� modelu automatickHM� GLVWULE~FLH najviac 
UHOHYDQWQpKR ]iEHUX� QD� REMHNW Y�PXOWLNDPHURYRP� V\VWpPH SR]RVWiYDM~FRP� ]R� V~VWDY\�8$9. 
$GDSWtYQD HYDOXDþQi PHWULND�EROD�SULVS{VREHQi�formou SRXåLWLD�YRĐE\�YiK�MHGQRWOLYêFK ]ORåLHN�
metriky s SULRULWL]iFLRX� ORNDOL]iFLH�D�YHĐNRVWL�REMHNWX. Parametre prenosu video a audio stopy 
boli v WHMWR�DGDSWiFLL�PRGHOX�VHJUHJRYDQp.  (YDOXDþQi PHWULND�VD�VWDOD�]iNODGRP�SUH�Y\WYRUHQLH�
mechanizmu LQGLNiFLH� najvLDF� UHOHYDQWQpKR� ]iEHUX� QD� SRK\EXM~FL� VD� REMHNW� Y� V~VWDYH� 8$9 
s NRPXQLNiFLRX� VPHURP�QD� VWUHDPLQJRYê� VHUYHU. ([SHULPHQWiOQD� LPSOHPHQWiFLD� SUHEHKOD� LED�
v QiKUDGQêFK� SRGPLHQNDFK� VXEVWLW~FLD� 8$9� ]D� NDPHURYp� SRK\EXM~FH� VD� PRGXO\�
v VWUHDPLQJRYRP�UHĢD]FL��6LPXODþQp�SURVWUHGLH�SUH�PRGHO je v SUtSUDYH�SUH�VLPXOiFLH�Y SURVWUHGt�
Gazebo a ROS s EXG~FLP�WUDQVIHURP�PHFKDQL]PX�QD�UHiOQH�]DULDGHQLD�� 
5LHãHQLH�Pi�SRWHQFLiO SULVS{VRELĢ�VD�U{]Q\P�W\SRP SRXåLWLD�DNR�QDSUtNODG UAV monitoring 

RV{E� D ]YHU\� SRPRFRX� VHNWRURYpKR� VQtPDQLD� ~]HPLD�� PRQLWRULQJ� GRSUDYQêFK� SURVWULHGNRY�
SRPRFRX� VLHWH� 8$9�� LQWHULpURYê� 8$9� PRQLWRULQJ� SRK\EX� YêUREQêFK� DUWLNORY� SULHP\VHOQHM�
YêUREH�Y rozsiahlych skladoch a pod.  

P2Ć$.29$1,( 

7iWR� SXEOLNiFLD� Y]QLNOD� YćDND� SRGSRUH� Y� UiPFL� 2SHUDþQpKR� SURJUDPX� ,QWHJURYDQi�
LQIUDãWUXNW~UD�SUH�SURMHNW��,QWHOLJHQWQp�RSHUDþQp�D�VSUDFRYDWHĐVNp�V\VWpP\�SUH�8$9, NyG�,706��
������9�����VSROXILQDQFRYDQê�]R�]GURMRY�(XUySVNHKR�IRQGX�UHJLRQiOQHKR�UR]YRMD� 
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