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&HOHP� EDGD E\áR� RSUDFRZDQLH� PHWRG\� RSLVX� NV]WDáWX� L� HVW\PDFML� SRáR HQLD� RELHNWyZ]QDMGXM F\FK� VL Z SU]HVWU]HQL� WUyMZ\PLDURZHM�� REUD]RZDQ\FK� ]D� SRPRF WRPRJUDILLNRPSXWHURZHM�� .RQFHSFMD� PHWRG\� SROHJáD� QD� VNRQVWUXRZDQLX� G\VNUHWQHJR� PRGHOXHODVW\F]QHM� SRZLHU]FKQL�� NWyU\� SRG� ZSá\ZHP� ORNDOQ\FK� FHFK� REUD]X� XOHJD� GHIRUPDFML� LSU]HVXQL FLX�� (IHNWHP� GHIRUPDFML� MHVW� GRSDVRZDQLH� PRGHOX� GR� FLDQHN� RELHNWXSU]HGVWDZLRQHJR�Z�REUD]LH�
: UDPDFK� SURMHNWX� RSUDFRZDQR� VWUXNWXU SRá F]H VLHFL� WUyMZ\PLDURZHM� VWDQRZL FHMG\VNUHWQ\� PRGHO� SRZLHU]FKQL� ZUD]� ]� DOJRU\WPHP� XPR OLZLDM F\P� JHQHURZDQLH� WDNLHMVWUXNWXU\� SRá F]H R GRZROQ\P� ]DJ V]F]HQLX�� 2SUDFRZDQR� UyZQLH Z\GDMQ\� DOJRU\WPGRSDVRZDQLD�VLHFL�GR�DQDOL]RZDQHJR�RELHNWX��0HWRG SU]HWHVWRZDQR�Z\NRU]\VWXM F V]WXF]QLHZ\JHQHURZDQH� REUD]\� WHVWRZH�� REUD]\� JáRZ\� X]\VNDQH� ]D� SRPRF WRPRJUDIXNRPSXWHURZHJR� UH]RQDQVX� PDJQHW\F]QHJR� RUD]� REUD]\� SRFKRG] FH� ]� SURMHNWX� 9LVLEOH+XPDQ�� 2SUDFRZDQR� UyZQLH SURFHGXU\� NRPSXWHURZH� XPR OLZLDM FH� SUH]HQWDFMX]\VNDQHJR�PRGHOX�Z�SRVWDFL�REUD]X�VWHUHRVNRSRZHJR��Z�NWyU\FK�Z\NRU]\VWDQR�WHFKQRORJL2SHQ*/�
:\QLNL� EDGD ]RVWDá\� ]DSUH]HQWRZDQH� QD� ORNDOQHM� NRQIHUHQFML� Z� 1DURGRZ\P� ,QVW\WXFLH6WDQGDUGyZ�L�7HFKQRORJLL�Z�*DLWKHUVEXUJX��3RZVWDá�UyZQLH DUW\NXá�GRW\F] F\�RSUDFRZDQHMPHWRG\�� NWyU\� ]RVWDá� ]JáRV]RQ\� GR� SXEOLNDFML�Z� SL PLH� ,QWHUQDWLRQDO� -RXUQDO� RI� ,PDJH� DQG*UDSKLFV�

:352:$'=(1,(
-HGQ ] SRGVWDZRZ\FK� RSHUDFML� QD� REUD]DFK� F\IURZ\FK� MHVW� VHJPDQWDFMD�� :� SU]\SDGNXREUD]RZDQLD� Z� PHG\F\QLH�� VHJPDQWDFMD� XPR OLZLD� ]D]Z\F]DM� Z\RGU EQLHQLH� ]� REUD]XIUDJPHQWyZ�SU]HGVWDZLDM F\FK�RELHNW� ]DLQWHUHVRZDQLD� WDNL� MDN�Z\EUDQ\� RUJDQ�ZHZQ WU]Q\�MHJR Z\Uy QLDM F VL F] ü OXE�]PLDQ SDWRORJLF]Q � QS��JX]�UDNRZ\��:�ZLHOX�SU]\SDGNDFKZ\RGU EQLDQ\�RELHNW�MHVW�RZDOQ\�L�JáDGNL��'RGDWNRZR��RELHNW�WDNL�RGUy QLD�VL RG�RWDF]DM FHMWNDQNL ZáD FLZR FLDPL�IL]\F]Q\PL�MDN�VSRLVWR ü F]\�]DZDUWR ü ZRG\��7HFKQLNL�REUD]RZDQLDZ PHG\F\QLH� XPR OLZLDM ORNDOQ\� SRPLDU� WDNLFK� ZáD FLZR FL� L� SU]HGVWDZLHQLH� WDNLFKSRPLDUyZ�Z�RGFLHQLDFK�V]DUR FL��Z�SRVWDFL�REUD]X�F\IURZHJR�
%LRU F SRG� XZDJ FHFK\� EDGDQHJR� REUD]X�� RGSRZLHGQL PHWRG GOD� MHJR� VHJPHQWDFML� MHVWPHWRGD� Z\RGU EQLDM FD� IUDJPHQW� REUD]X� QD� SRGVWDZLH� MHJR� SR]LRPX� MDVQR FL�� NWyUDMHGQRF]H QLH� SR]ZDOD� QD� ]QDOH]LHQLH� JUDQLF\� RELHNWX� R� JáDGNLP� NV]WDáFLH� �QS�� XPR OLZLZ\JáDG]HQLH� WDNLHM� SRZLHU]FKQL��� 0HWRG XPR OLZLDM F WDN DQDOL] MHVW� PRGHOGHIRUPRZDOQHJR� NRQWXUX� ]� SXQNWHP� URGNRZ\P� RSUDFRZDQ\� SU]H]H� PQLH� GR� DQDOL]\REUD]yZ� SáDVNLFK�� 2SLV\ZDQD� SRQL HM� PHWRGD� GHIRUPRZDOQHM� SRZLHU]FKQL� ]� SXQNWHP



URGNRZ\P� MHVW� UR]ZLQL FLHP� WHJR� PRGHOX� QD� SU]HVWU]H WUyMZ\PLDURZ REUD]yZSRFKRG] F\FK�PL G]\�LQQ\PL�]�WRPRJUDILL�NRPSXWHURZHM�UH]RQDQVX�PDJQHW\F]QHJR
: LPSOHPHQWDFML�NRPSXWHURZHM�GHIRUPRZDOQ\FK�PRGHOL��PRGHOH� WH� VNáDGDM VL ] SXQNWyZZ ]áRZ\FK� XPLHV]F]RQ\FK� Z� SU]HVWU]HQL� DQDOL]RZDQHJR� REUD]X�� 3XQNW\� WH� á F]RQH� VSRPL G]\� VDRE Z WHQ� VSRVyE�� H Z\QLNRZD� VWUXNWXUD� SRá F]H WZRU]\� G\VNUHWQH� NU]\ZH�SáDVNLH VLHFL�Z� SU]HVWU]HQLDFK� GZXZ\PLDURZ\FK� OXE� G\VNUHWQH� SRZLHU]FKQLH�Z� SU]HVWU]HQLWUyMZ\PLDURZHM��$QDOL]D�REUD]X�]D�SRPRF GHIRUPRZDOQ\FK�PRGHOL�SROHJD�QD�Z\PXV]RQHMSU]H] SDUDPHWU\� REUD]X� ]PLDQLH� SRáR H SXQNWyZ� Z ]áRZ\FK� RUD]�� Z� Z\QLNX� WHJR�� QD]PLDQLH� NV]WDáWX� FDáHJR�PRGHOX��2VWDWHF]Q\� NV]WDáW�PRGHOX� GRVWDUF]D� LQIRUPDFML� R� FHFKDFKEDGDQHJR�REUD]X��QS��R�JUDQLFDFK�RELHNyZ�]DLQWHUHVRZDQLD�Z�REUD]DFK�ELRPHG\F]Q\FK�
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5\V�����*HQHURZDQLH�VLHü�SRá F]H GHIRUPRZDOQHM�SRZLHU]FKQL
: SURFHGXU]H� GR� REOLF]QLD� ZVSyáU] GQ\FK� SXQNWyZ� Z ]áRZ\FK� L� JHQHURZDQLD� SRá F]HSRPL G]\�QLPL�Z\NRU]\VWDQR�VWDEHODU\]RZDQH�ZVSyáU] GQH�ZLHU]FKRáNyZ�GZXG]LHVWR FLDQXIRUHPQHJR� �U\V�� ��D��� 'ZXG]LHVWR FLDQ� IRUHPQ\� VNáDGD� VL ]H� FLDQ� R� NV]WDáFLH� WUyMN WyZUyZQRERF]Q\FK�L�]DZLHUD����ZLHU]FKRáNyZ��/LF]ED����SXQNWyZ�Z ]áRZ\FK��ZLHU]FKRáNyZ�Z GHIRUPRZDOQ\P�PRGHOX�QLH�MHVW�Z\VWDUF]DM FD�Z�SU]\SDGNX�DQDOL]\�RELHNWyZ�Z�REUD]DFKELRPHG\F]Q\FK�� =ZL NV]HQLH� LOR FL� SXQNWyZ� Z ]áRZ\FK� PRGHOX� L� J VWR FL� SRá F]HG\VNUHWQHM�SRZLHU]FKQL�X]\VNDQR�SRSU]H]�SRG]LDá�SRV]F]HJyOQ\FK�WUyMN WyZ�UyZQRERF]Q\FKQD PQLHMV]H�� :VSyáU] GQH� X]\VNDQ\FK� GRGDWNRZR� SXQNWyZ� ZLHU]FKRáNRZ\FK� E\á\PRG\ILNRZDQH�Z�WHQ�VSRVyE��DE\�SXQW\�WH�]QDOD]á\�VL Z WHM�VDPHM�RGOHJáR FL�RG� URGND�EU\á\MDN SXQNW\� ZLHU]FKRáNRZH� GZXG]LHVWR FLDQX� �U\V�� ��E�� F��� :� Z\QLNX� SRG]LDáX� VFLDQHNGZXG]LHVWR FLDQX� QD� PQLHMV]H�� X]\VNXMH� VL VLDWNL� SRá F]H � Z� NWyU\FK� ND G\� ]� SXQNWyZZ ]áRZ\FK�SRá F]RQ\�MHVW�]�SL FLRPD�OXE�V]H FLRPD�V VLDGDPL�
: UDPDFK� EDGD SU]HWHVWRZDQR� UyZQLH NRQILJXUDFM VLHFL� SRá F] GHIRUPRZDOQHMSRZLHU]FKQL��Z�NWyUHM�ND G\�SXQNW�Z ]áRZ\�SRá F]RQ\�MHVW�]�WU]HPD�V VLDGDPL��.RQILJXUDFMWDN X]\VNDQR� SRSU]H]� RGU]XFHQLH� QLHNWyU\FK� SXQNWyZ� Z ]áRZ\FK� L� SRá F]H ] VLHFLX]\VNDQHM�SU]H]�SRG]LDá� FLDQHN�GZXG]LHVWR FLDQX��:�NRQILJXUDFML�WDNLHM�RF]ND�VLHFL�VNáDGDMVL ] SRá F]RQ\FK�]H�VRE SL FLX�OXE�V]H FLX�SXQNWyZ�Z ]áRZ\FK��U\V����G��
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: VWDQGDUGRZ\FK� PRGHODFK� GHIRUPRZDOQHM� NU]\ZHM� L� SRZLHU]FKQL� SRáR HQLHSXQNWyZZ ]áRZ\FK� RSLVDQH� V WDN OLF]E ZVSyáU] GQ\FK� MDND� Z\QLND� ]� Z\PLDUX� SU]HVWU]HQL�� ZNWyUHM PRGHO�RSHUXMH��:�SU]\SDGNX�GHIRUPRZDOQHM�SRZLHUFKQL�ND G\�SXQNW�Z ]áRZ\�RSLVDQ\MHVW ZL F WU]HPD�ZVSyáU] GQ\PL�



: SU]\SDGNX� PRGHOX� ]� SXQNWHP� URGNRZ\P� UXFK� SRV]F]HJyOQ\FK� SXQNWyZ� Z ]áRZ\FKRJUDQLF]D� VL GR� SyáSURVW\FK� ]DSRF] WNRZDQ\FK� Z� MHGQ\P� SXQNFLH� E G F\P� URGNLHPPRGHOX SR�]DLQLFMRZDQLX�WHJR�PRGHOX��SU]HG�UR]SRF] FLHP�SURFHVX�GRSDVRZDQLD���:�PRGHOX] SXQNWHP� URGNRZ\P� SRáR HQLH� SXQNWX� Z ]áRZHJR� RSLVDQH� MHVW� MHGQ ZVSyáU] GQ �RGOHJáR FL WHJR� SXQNWX� RG� SXQNWX� URGNRZHJR�� 3RJO GRZH� V]NLFH� SU]HGVWDZLDM FHGR]ZRORQH� WUDMHNWRULH� UXFKX� SXQNWyZ� Z ]áRZ\FK� Z� PRGHODFK� ]� SXQNWHP� URGNRZ\PSU]HGVWDZLD� U\V�� ��D� �PRGHO� GHIRUPRZDOQHM� NU]\ZHM�� RUD]� U\V�� ��E� �PRGHO� GHIRUPRZDOQHMSRZLHU]FKQL��

5\V�����,GHD�PRGHOX�]�SXQNWHP� URGNRZ\P
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3URFHV�GRSDVRZDQLD�GHIRUPRZDOQHJR�PRGHOX�MHVW�SURFHVHP�LWHUDF\MQ\P��0RGHO�GRSDVRZXMHVL GR� RELHNWX� SU]HGVWDZLRQHJR�Z� REUD]LH�Z� NROHMQ\FK� NURNDFK� WHJR� SURFHVX�� &]\QQLNLHPSRZRGXM F\P� UXFK� PRGHOX� MHVW� SR]LRP� MDVQR FL� DQDOL]RZDQHJR� REUD]X�� 'OD� SU]\NáDGX�]DNáDGDM F�� H RELHNW� ]DLQWHUHVRZDQLD� PD�PQLHMV] ]DZDUWR ü ZRG\�� WHFKQLND� REUD]RZDQLDXPR OLZLD� ORNDOQ\� SRPLDU� ]DZDUWR FL� ZRG\� L� REUD]XMH� WHQ� SRPLDU� ]D� SRPRF SR]LRPXMDVQR FL�WR�RELHNW�WDNL�SRZLQLHQ�E\ü�ZLGRF]Q\�Z�REUD]LH�MDNR�MD QLHMV]\�IUDJPHQW�
-H HOL�SRF] WNRZH�SRáR HQLH�GHIRUPRZDOQHM�SRZLHU]FKQL�E G]LH�WDNLH�� H MHM� URGHN�]QDMG]LHVL PR OLZLH� EOLVNR� URGND� RELHNWX� ]DLQWHUHVRZDQLD��ZyZF]DV� UXFK� SXQNWyZ�Z ]áRZ\FK�ZSURFHVLH� GRSDVRZDQLD� PR QD� X]DOH QLü� RG� MDVQR FL RELHNWX�� :H� ZVSRPQLDQ\P� SRZ\ HMSU]\SDGNX�� MH OL� SXQN� Z ]áRZ\� ]QDMGXMH� VL QD� ]HZQ WU]� RELHNWX�� F]\OL� Z� FLHPQLHMV]\PREV]DU]H�REUD]X��ZyZF]DV�SRZLQLHQ�E\ü�SU]HVXQL W\�Z�NLHUXQNX�SXQNWX� URGNRZHJR�PRGHOX�L RGZURWQLH�� MH HOL� SXQNW� Z ]áRZ\� ]QDMGXMH� VL Z MDVQ\P� REV]DU]H� REUD]X� SRZLQLHQ� E\üSU]HVXQL W\�QD�]HZQ WU]��RG�SXQN\X� URGNRZHJR�
: SU]\SDGNX�PRGHOX� GHIRUPRZDOQHM� SRZLHU]FKQL� ]DSURSRQRZDQR� DE\�ZHNWRU� SU]HVXQL FLDSXQNWX Z ]áRZHJR� X]DOH QLü� RG� MDVQR FL� REUD]X� ZH� ZVSyáU] GQ\FK� WHJR� SXQNWX� ZHGáXJQDVW SXM FHJR�UyZQDQLD�

IS�V�  �[ �,�V� �]�
JG]LH� V LQGHNVXMH SXQNW\� Z ]áRZH�� ,���� MHVW� MDVQR FL REUD]X� Z� SXQNFLH� SRáR HQLD� SXQNWX
Z ]áRZHJR��] MHVW�ZDUWR FL SURJRZ UR]G]LHODM F MDVQR FL�FKDUDNWHU\VW\F]QH�GOD�RELHNWX� L
RWRF]HQLD�� D� [ MHVW� SDUDPHWUHP�� *G\� IS MHVW� ZL NV]H� RG� ]HUD�� ZyZF]DV� SXQNW� Z ]áRZ\SU]HVXZDQ\�MHVW�QD�]HZQ WU]��JG\�PQLHMV]H��SXQNW�Z ]áRZ\�MHVW�SU]HVXZDQ\�GR�ZQ WU]D�
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: PRGHODFK�GHIRUPRZDOQ\FK�SU]\MPXMH� VL � H SRá F]HQLD�SRPL G]\�SXQNWDPL�Z ]áRZ\PLFKDUDNWHU\]XM VL SHZQ VSU \VWR FL � 6SU \VWR ü WD�QLZHOXMH�Z�]E\W�GX H ]QLHNV]WDáFHQLD



ORNDOQH� PRGHOX�� NWyUH� PRJ E\ü� PL G]\� LQQ\PL� Z\QLNLHP� ]DNáyFH Z\VW SXM F\FK� ZDQDOL]RZDQ\P�REUD]LH�L�ZSá\ZX�W\FK�]DNáyFH QD�SU]HVXQL FLD�SXQNWyZ�Z ]áRZ\FK�
6SU \VWR ü SRá F]H PRGHORZDQD� MHVW� ]D]Z\F]DM� UyZQDQLHP� Uy QLF]NRZ\P� GUXJLHJRVWRSQLD��:� SU]\SDGNX� LPSOHPHQWDFML� NRPSXWHURZHM� WHJR� UyZQDQLD�� REOLF]HQLH� SU]HVXQL FLDSXQNWX Z ]áRZHJR�QD�SRGVWDZLH�PRGHORZDQHM�VSU \VWR FL� MHVW�F]DVRFKáRQQH�REOLF]HQLRZR�: LPSOHPHQWDFML�PRGHOX�]�SXQNWHP� URGNRZ\P�XSURV]F]RQR�VSRVyE�REOLF]DQLD�QDSU HQLDVWUXNWXU\� SRá F]H � :� SU]\SDGNX�PRGHOX� GHIRUPRZDOQHM� SRZLHU]FKQL� ]DSURSRQRZDQR� DE\ZHNWRU�SU]HVXQL FLD�SXQNWX�Z ]áRZHJR�X]DOH QLü�RG�Uy QLF\�PL G]\� UHGQL ZVSyáU] GQ\FKSXQNWyZ V VLHGQLFK�D�ZVSyáU] GQ WHJR�SXQNWX�

IL�V�  �D�6�1
�Q ���U�Q��1���U�V� ��J�6�1

�Q ���U�Q��1���U�V��
JG]LH�1�MHVW�OLF]E SXQNWyZ�V VLHGQLFK�SXQNWX�Z ]áRZHJR�V� Q�LQGHNVXMH�WH�SXQNW\�V VLHGQLH�D L J V SDUDPHWUDPL�
:VWRVXQNX� GR� VWDQGDUGRZHJR� VSRVREX� PRGHORZDQLD� QDSU HQLD� VWUXNWXU\�� Z� NWyU\PSU]\MPXMH� VL OLQLRZ\� FKDUDNWHU� WHJR� RGG]LDá\ZDQLD� QD� SXQNW\� Z ]áRZH�� Z� LPSOHPHQWDFMLPRGHOX� ]� SXQNWHP� URGNRZ\P� ]DSURSRQRZDQR� GRGDWNRZ\� VNáDGQLN� QLHOLQLRZ\� �SU]\
SDUDPHWU]H�J���6NáDGQLN�WHQ�XPR OLZLD�UHGXNFM ZSá\ZX�VLOQ\FK�DUWHIDNWyZ��Z\VW SXM F\FK�ZQLHNWyU\FK�REUD]DFK�UH]RQDQVX�PDJQHW\F]QHJR��QD�NV]WDáW�Z\QLNRZ\�PRGHOX�
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=D]Z\F]DM� MHV]F]H� SU]HG� UR]SRF] FLHP� DQDOL]\� REUD]X� ZLDGRPR� MDNLHJR� URG]DMX� RELHNWSU]HGVWDZLRQ\� MHVW� Z� WDNLP� REUD]LH� L� MDNLHJR� NV]WDáWX� RELHNWX� ]DLQWHUHVRZDQLD� QDOH \ VLVSRG]LHZDü�Z�Z\QLNX�DQDOL]\�WDNLHJR�REUD]X��7DN ZLHG] D�SULRUL�QD�WHPDW�DQDOL]RZDQHJRREUD]X PR QD�XZ]JO GQLHü�Z�SURFHVLH�GRSDVRZDQLD�PRGHOX�=Dáy P\�� H GDQH�V ZVSyáU] GQH� URGND�RELHNWX�]DLQWHUHVRZDQLD��Z�NWyU\FK�XPLHV]F]RQ\�PDE\ü� SXQNW� URGNRZ\� GHIRUPRZDOQHJR� PRGHOX�� ]QDQD� MHVW� RULHQWDFMD� L� SU]\EOL RQ\� NV]WDáWDQDOL]RZDQHJR�RELHNWX��:yZF]DV�ZLHG] D�SULRUL� R�NV]WDáFLH�RELHNWX�PR QD�XZ]JO GQLü� ]DSRPRF UyZQDQLD�

IH  M�UV��UV ± UV�� UV�
JG]LH UV MHVW� SU]HZLG\ZDQ RGOHJáR FL RG� SXQNWX� URGNRZHJR�� Z]GáX SyáSURVWHM� SXQNWX
Z ]áRZHJR�V��Z�NWyUHM�]QDMGXMH�VL JUDQLFD�RELHNWX��M MHVW�SDUDPHWUHP�
*G\�M!�� ZLHONR ü IH MHVW�ZL NV]D� RG� ]HUD� MH HOL� SXQNW�Z ]áRZ\� ]QDMGXMH� VL Z RGOHJáR FLPQLHMV]HM�RG�SXQNWX� URGNRZHJR�QL SU]HZLG\ZDQD�RGOHJáR ü PL G]\�SU]HZLG\ZDQ JUDQLF
RELHNWX�D�SXQNWHP� URGNRZ\P��UV�UV���-H HOL�MHVW�RGZURWQLH�ZyZF]DV�IH MHVW�PQLHMV]H�RG�]HUD�:UD]�]�SU]\EOL DQLHP�VL SXQNWX�Z ]áRZHJR�GR�SU]HZLG\ZDQHJR�SRáR HQLD�JUDQLF\�RELHNWXZDUWR ü IH ]EOL D VL GR�]HUD�

58&+�381.7Ï:�: =à2:<&+
5XFK�SXQNWyZ�Z ]áRZ\FK�PRGHORZDQ\�MHVW�]D�SRPRF UyZQDQLD�UXFKX�GDQHJR�Z�SRVWDFL�

P���U��W�� ��O��U��W�  �IS � IL � IH



JG]LH� P L O V SDUDPHWUDPL�� NWyUH� Z� LQWHUSUHWDFML� IL]\F]QHM� RSLVXM RGSRZLHGQLR� PDVSRUXV]DM FHJR�VL RELHNWX�RUD]�RSyU� URGRZLVND��W R]QDF]D�F]DV��:�SU]\SDGNX�LPSOHPHQWDFMLNRPSXWHURZHM�VWRVXMH�VL G\VNUHWQ � Uy QLFRZ SRVWDü�WHJR�UyZQDQLD�
:<1,.,�$1$/,=<�2%5$=Ï:��'

0RGHO�GHIRUPRZDOQHM�SRZLHU]FKQL�]�SXQNWHP� URGNRZ\P�]RVWDá�SU]HWHVWRZDQ\�QD�V]WXF]QLHZ\JHQHURZDQ\FK� REUD]DFK� SRá F]RQ\FK� ]H� VRE HOLSVRLG�� QD� GDQ\FK� REUD]RZ\FKSRFKRG] F\FK�]�WRPRJUDILL�NRPSXWHURZHM�UH]RQDQVX�PDJQHW\F]QHJR�JáRZ\�RUD]�QD�REUD]DFKX]\VNDQ\FK�]�SURMHNWX�EDGDZF]HJR�9LVLEOH�+XPDQ�

5\V�����:\QLNL�VHJPDQWDFML�REUD]yZ�]�WRPRJUDIX�UH]RQDQVX�PDJQHW\F]QHJR
5\V����D�SU]HGVWDZLD�SU]HNURMH�SU]H]�GDQH�REUD]RZH�SU]HGVWDZLDM FH�ZQ WU]H�JáRZ\��'DQH�WHSRFKRG] ] WRPRJUDIX� NRPSXWHURZHJR� UH]RQDQVX� PDJQHW\F]QHJR�� 5\V�� ��E� L� ��FSU]HGVWDZLDM ZL]XDOL]DFM GHIRUPRZDOQHM� SRZLHU]FKQL� SR� ]DNR F]HQLX� SURFHVX� MHMGRSDVRZDQLD��:�REX�SU]\SDGNDFK�GRSDVRZDQLD�]DVWRVRZDQR�VLDWN SRá F]H R WDNLHM� VDPHMOLF]ELH� SXQNWyZ� Z ]áRZ\FK� ��������� :� SU]\SDGNX� DQDOL]\� NV]WDáWX� Py]JX� �U\V�� ��E�SRZLHU]FKQLD� E\áD� ]DLQLFMRZDQD� Z� NV]WDáFLH� QLHZLHONLHM� VIHU\� ]DZDUWHM� ZHZQ WU]DQDOL]RZDQHJR� RELHNWX�� =DáR RQR� H RF]HNLZDQ\� NV]WDáW� RELHNWX� MHVW� VIHU R SURPLHQLX� ZSU]\EOL HQLX� RGSRZLDGDM FHPX� SRáRZLH� MHJR� V]HURNR FL� :� SU]\SDGNX� DQDOL]\� NV]WDáWXWZDU]\� �U\V�� ��F�� SRZLHU]FKQLD� E\áD� ]DLQLFMRZDQD� Z� NV]WDáFLH� VIHU\� ]DZLHUDM FHM� ZHZQ WU]RELHNW DQDOL]\�� :� REX� SU]\SDGNDFK�� ZV]\VWNLH� SDUDPHWU\� PRGHOX�� ]� Z\M WNLHP� ZDUWR FL
SURJRZHM� MDVQR FL� ]� E\á\� LGHQW\F]QH�� &]DV� NRQLHF]Q\� GR� SU]HSURZDG]HQLD� VHJPHQWDFMLREUD]X�E\á�PQLHMV]\�QL ���VHNXQG��]DVWRVRZDQR�NRPSXWHU�]�SURFHVRUHP�&HOHURQ����0+]�

5\V�����:\QLN�VHJPHQDFML�GDQ\FK�SRFKRG] F\FK�]�SURMHNWX�9LVLEOH�+XPDQ



5\V����SU]HGVWDZLD�GDQH�ZHM FLRZH��SU]HNURMH�SU]H]�FLDáR�F]áRZLHND�SRFKRG] FH�]�SURMHNWX9LVLEOH� +XPDQ� RUD]� Z\QLN� DQDOL]\� W\FK� GDQ\FK� ]D� SRPRF GHIRUPRZDOQHM� SRZLHU]FKQL�:\JHQHURZDQLH�Z\QLNX�Z\PDJDáR�RNRáR����VHNXQG�SUDF\�NRPSXWHUD�]�SURFHVRUHP�&HOHURQ���0+]�
3RUyZQDQLH� X]\VNDQ\FK�Z\QLNyZ�]H�Z]JO GX� QD� V]\ENR ü DQDOL]\� ]� SRGREQ\PL�PRGHODPLRSLVDQ\PL� Z� OLWHUDWXU]H� QLH� MHVW� Z� SHáQL� PR OLZH�� 'OD� RSLV\ZDQ\FK� PRGHOL� SRGDZDQH� VMHG\QLH�SU]\EOL RQH�F]DV\�DQDOL]\��U] GX�NLONXG]LHVL FLX�PLQXW�GR�NLONX�JRG]LQ��3U]\MPXM F�H DQDOL]\�]�]DVWRVRZDQLHP�W\FK�PRGHOL�SU]HSURZDG]RQR�VWRVXM F NLONXNURWQLH�PQLHM�Z\GDMQHV\VWHP\�REOLF]HQLRZH��PR QD� ]DU\]\NRZDü� VWZLHUG]HQLH�� H SU]HGVWDZLRQD�Z� W\P� UDSRUFLHPHWRGD�MHVW�Z\GDMQLHMV]D�

5Ï'à$
>�@�0��.DVV��$��:LWNLQ��'��7HUDX]RSRXORV��6QDNHV��$FWLYH�&RQWRXU�0RGHOV���,QW��-��RI�&RPSXWHU�9LVLRQ��YRO����QR������������S������>�@�7��0F,QHUQH\��'��7HUDX]RSRXORV��$�'\QDPLF�)LQLWH�(OHPHQW�6XUIDFH�0RGHO�IRU�6HJPHQWDWLRQ�DQG�7UDFNLQJLQ�0XOWLGLPHQVLRQDO�0HGLFDO� ,PDJHV�ZLWK�$SSOLFDWLRQ� WR�&DUGLDF��'�,PDJH�$QDO\VLV�� �&RPSXWHUL]HG�0HGLFDO,PDJLQJ�DQG�*UDSKLFV��YRO������QR������������S�����>�@� 7�� 0F,QHUQH\�� '�� 7HU]RSRXORV�� 7RSRORJ\� $GDSWLYH� 'HIRUPDEOH� 6XUIDFHV� IRU� 0HGLFDO� ,PDJH� 9ROXPH6HJPHQWDWLRQ���,(((�7UDQV��RQ�0HGLFDO�,PDJLQJ��YRO������QR������2FWREHU��������S������>�@�3��6]F]\SLQVNL��3��6WUXPLOOR��$SSOLFDWLRQ�RI�DQ�$FWLYH�&RQWRXU�0RGHO� IRU�([WUDFWLRQ�RI�)X]]\�DQG�%URNHQ,PDJH�(GJHV���0DFKLQH�*UDSKLFV�	�9LVLRQ��YRO����QR�����������S�����>�@�:��1HXHQVFKZDQGHU��3��)XD��2��.XHEOHU��)URP�=LSORFN�6QDNHV�WR�9HOFUR�6XUIDFHV���$XWRPDWLF�([WUDFWLRQ�RI0DQ�0DGH�2EMHFWV�IURP�$HULDO�DQG�6SDFH�,PDJHV��0RQWH�9HULWD�������%LUNKDHXVHU�9HUODJ�%DVHO���S������>�@�/��'��&RKHQ��2Q�$FWLYH�&RQWRXU�0RGHOV�DQG�%DOORRQV���&9*,3��,PDJH�8QGHUVWDQGLQJ��YRO������QR�����0DUFK�������S������>�@�9LVLEOH�+XPDQ�3URMHFW��KWWS���ZZZ�XFKVF�HGX�VP�FKV�RSHQ�KWPO�


	Piotr M. Szczypiñski
	Sprawozdanie z badañ w³asnych
	Opracowanie metody analizy i prezentacji obiektów trójwymiarowych dla wybranej klasy obrazów biomedycznych
	Wprowadzenie
	Generowanie sieci po³¹czeñ modelu deformowalej powierzchni
	Ograniczenie ruchu wêz³ów w modelu z punktem œrodkowym
	Modelowanie wp³ywu obrazu na punkty wêz³owe
	Wyg³adzanie powierzchni modelu
	Uwzglêdnienie wstêpnej wiedzy o kszta³cie obiektu
	Ruch punktów wêz³owych
	Wyniki analizy obrazów 3D
	•ród³a

