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SURFHGXUH�5DQGRP'LWKHU���[��\��FRORU���LQWHJHU���

EHJLQ

��LI�5DQGRP�0D[*UD\����FRORU

WKHQ�3XW3L[HO�[�\���

HOVH�3XW3L[HO�[�\����

HQG�

X �X�²�%�REUg]NÖ�MH�Y¬VWXS�SÎmOL§�]D§XPÀQ¬
� OHS§m�Y¬VOHGN\�GgYg�SÎL�YmFH�Y¬VWXSQmFK�RGVWmQHFK



0HWRG\�GLVWULEXFH�FK\E\

·�LQWHQ]LWX�NUHVOHQkKR�SL[HOX�]DRNURXKOmP�QD
QHMEOL©§m�]REUD]LWHOQRX�KRGQRWX�D�QDNUHVOmP�ML�
� ����SUR�²�%�Y¬VWXSQm�]DÎm]HQm
� ���������.�SUR�YmFHrURYÈRYk�]DÎm]HQm

·�UR]GmO�PH]L�SR©DGRYDQRX�D�VNXWH³QÀ
]REUD]HQRX�LQWHQ]LWRX�UR]GÀOmP�YH�YKRGQkP
SRPÀUX�GR�VRXVHGQmFK�SL[HOÖ
� MH�]DFKRYgQ�ORNgOQm�SRPÀU�SR³WX�³HUQ¬FK�D�EmO¬FK
SL[HOÖ��RGSRYmGDMmFm�YVWXSQmPX�RGVWmQX�

� FK\ED�VH�SÎHGgYg�MHQ�GR�GRVXG�QHQDNUHVOHQ¬FK�SL[HOÖ



0HWRGD�GLVWULEXFH�FK\E\

·�NUHVOHQm�PXVm�SRVWXSRYDW�SR�ÎgGNgFK
� ÎgGN\�O]H�SURFKg]HW�VWÎmGDYÀ�]OHYD�D�]SUDYD

·�SUR�DNXPXODFL�FK\E�QD�QgVOHGXMmFm�ÎgGFH�MH
QXWQk�SRX©mW�SRPRFQ¬�EXIIHU

NUHVOHQ�SL[HO
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0HWRG\�GLVWULEXFH�FK\E\

� �Y\VRNg�NYDOLWD�Y¬VWXSX�QD�PRQLWRUX
� Y]RUHN�MH�QHSUDYLGHOQ¬�D�SÎmMHPQ¬�SUR�OLGVNk�RNR

·�QHY¬KRG\�
� QXWQRVW�NUHVOLW�Y¬VWXS�SR�ÎgGNgFK

� QHQm�PR©Qk�VH�YUDFHW�]SÀW��SURWR�VH�QHSRX©mYg�YH
Y\SOÈRYDFmFK�UXWLQgFK�JUDILFN¬FK�NQLKRYHQ�

� MH�SRWÎHED�SRPRFQ¬�EXIIHU�PLQLPgOQÀ�QD���ÎgGNX

� YÀW§m�³DVRYg�QgUR³QRVW



9mFH�Y¬VWXSQmFK�RGVWmQÖ

X �QD�Y¬VWXSX�SÎHGSRNOgGgPH�.���RGVWmQÖ
� ��÷ .��������EmOg��.����³HUQg�

X �QD§H�UR]SW\ORYDFm�PHWRGD�XPm�]SUDFRYDW�0��
YVWXSQmFK�RGVWmQÖ�GR�GYRX�Y¬VWXSQmFK�EDUHY�
� YVWXS�����÷�0
� Y¬VWXS��������

·�QD�YVWXSX�NRPELQRYDQk�PHWRG\�PÖ©H�E¬W
.0���RGVWmQÖ



9mFH�Y¬VWXSQmFK�RGVWmQÖ

IXQFWLRQ�'LWKHU���[��\��FRORU���LQWHJHU�����LQWHJHU�

��^�YVWXSQm�RGVWmQ����D©�0��YUDFm���QHER���`

���

SURFHGXUH�0XOWL'LWKHU���[��\��FRORU���LQWHJHU���

��^�YVWXSQm�RGVWmQ����D©�.0��NUHVOHQ¬�RGVWmQ����D©�.�`

YDU�EDVH���LQWHJHU�

EHJLQ

��EDVH�� �FRORU�GLY�0� ^���� �EDVH�� �.�`

��3XW3L[HO�[�\��EDVH���'LWKHU�[�\�FRORU�PRG�0����
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Q -��)ROH\��$��YDQ�'DP��6��)HLQHU��-��+XJKHV�
&RPSXWHU�*UDSKLFV��3ULQFLSOHV�DQG�3UDFWLFH�
�������

Q 9��6NDOD��$OJRULWP\�SR³mWD³RYk�JUDILN\�,,,�
VNULSWXP�=²8������������

Q -LÎm�¨gUD�D�NRO���3R³mWD³RYg�JUDILND��SULQFLS\
D�DOJRULWP\���������



.RQHF

'DO§m�LQIRUPDFH�

Q -��-DUYLV��&��-XGLFH��:��1LQNH��$�6XUYH\�RI
7HFKQLTXHV�IRU�WKH�,PDJH�'LVSOD\�RI

&RQWLQXRXV�7RQH�3LFWXUHV�RQ�%LOHYHO

'LVSOD\V��&*,3�YRO��������0DUFK�����

·/$1�QD�0DOk�6WUDQÀ�

�EDUERUD?XVU�?Y\XND?SHOLNDQ?�?
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%DUHYQ¬�YMHP

X �SURVWRU�Y§HFK�VSHNWHU�Pg�QHNRQH³QRX�GLPHQ]L

� V\VWkP�OLGVNkKR�YLGÀQm�MH�Y§DN�QHGRNg©H�Y§HFKQ\

UR]H]QDW���PHWDPHU\��

X �*UDVVPDQRY\�]gNRQ\����������OLGVNk�RNR

YQmPg�

� GRPLQDQWQm�YOQRYRX�GkONX��RGVWmQ���KXH��

� ³LVWRWX�EDUY\��V\WRVW���VDWXUDWLRQ��

� LQWHQ]LWX��MDV���EULJKWQHVV��

EDUY\�O]H�DGLWLYQÀ�VNOgGDW��$ %��& '�⇒�$�& %�'�
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9ODVWQRVWL�V\VWkPX�YLGÀQm

X �UÖ]Qg�FLWOLYRVW�QD�³HUYHQRX��������]HOHQRX

������D�PRGURX�������EDUYX

� QDYmF�VWÎHG�©OXWk�VNYUQ\�WkPÀÎ�QHREVDKXMH��PRGUk�

³mSN\

X �]DRVWÎXMH�VH�SRGOH�MDVRYk�VOR©N\��<� �5�*�

� QHO]H�GREÎH�]DRVWÎLW�QD�UR]GmO\�Y�PRGUk�VOR©FH

X �LQWHJUD³Qm�VFKRSQRVW�VmWQLFH

� YQmPgPH�VDPRVWDWQk�WH³N\�D�]gURYHÈ�MHMLFK�KXVWRWX

� XPR©ÈXMH�SRX©mW�UR]SW\ORYDFm�PHWRG\



9ODVWQRVWL�V\VWkPX�YLGÀQm

X �YÀW§m�UR]OL§RYDFm�VFKRSQRVW�YH�VYLVOkP�D

YRGRURYQkP�VPÀUX

� Y�§LNP¬FK�VPÀUHFK�DVL�R�����PHQ§m

X �SÎHRVWÎRYgQm�QD�EDUY\�Y]GgOHQk�YH�VSHNWUX

X �VHWUYD³QRVW���DIWHULPDJH��

� ODWHUgOQm�LQKLELFH�QHUYRY¬FK�EXQÀN

X �R³HNgYgQm���H[SHFWDWLRQ��

� SV\FKR�I\]LRORJLFNg�YODVWQRVW



9ODVWQRVWL�V\VWkPX�YLGÀQm

X �YOLY�RNROm���VXUURXQG��

� YMHP�EDUY\�]gYLVm�QD�RNROQmFK�EDUYgFK�LQWHQ]LWgFK

� KQÀGg�EDUYD��QHH[LVWXMH�

X �³R³ND�D�VNOLYHF�VH�]EDUYXMm�VWgOH�YmFH�GR�©OXWD

� YH�VWgÎm�NOHVg�VFKRSQRVW�YLGÀW�NUgWNk�YOQRYk�GkON\

X �YDG\�EDUHYQkKR�YLGÀQm�

� VSO\QXWm��³HUYHQkKR��D��]HOHQkKR��SLJPHQWX��QHER

DEVHQFH�MHGQRKR�]�QLFK����QHM³DVWÀM§m�YDGD

� FK\Em��PRGU¬��SLJPHQW

� FK\EÀMm�³mSN\�YÖEHF���PRQRFKURPDWV��



'RSRUX³HQm

· �SRX©mYDW�EDUY\�VWÎm]OLYÀ

� PD[LPgOQÀ�����UÖ]Q¬FK�EDUHY��RGVWmQÖ�PÖ©H�E¬W�YmF

· �QHNUHVOLW�PDOk�REMHNW\�D�WHQNk�³gU\�PRGÎH

� PgOR��PRGUkKR��SLJPHQWX�YH�VWÎHGX�©OXWk�VNYUQ\

· �QD�SR]DGm�QHSRX©mYDW�³HUYHQRX�D�]HOHQRX

� PRGUg�L�©OXWg�Y\KRYXMm

· �QHNUHVOLW�YHGOH�VHEH�V\Wk�EDUY\�Y]GgOHQk�YH

VSHNWUX

· �SRX©mYDW�EDUY\�ORJLFN\�D�NRQ]LVWHQWQÀ
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Q '��3ULWFKDUG��8�6��&RORU�7HOHYLVLRQ�)XQGD�

PHQWDOV���$�5HYLHZ��,(((�7UDQVDFWLRQV�RQ

&RQVXPHU�(OHFWURQLFV��YRO��&(����������������

Q -��)ROH\��$��YDQ�'DP��6��)HLQHU��-��+XJKHV�

&RPSXWHU�*UDSKLFV��3ULQFLSOHV�DQG�3UDFWLFH�
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9LUWXgOQm�EDUHYQg�SULPLWLYD�;�<�=

X �&RPPLVLRQ�,QWHUQDWLRQDOH�GH�Ä�dFODLUJH
�&,(��Y�URFH������GHILQRYDOD�WÎL�YLUWXgOQm�EDUY\
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� [��\��]�QHVRX�SRX]H�LQIRUPDFH�R�RGVWmQX�D�V\WRVWL�
MDV�FK\Em

X �EDUHYQ¬�GLDJUDP�&,(�[\�QHSRX©mYg�VOR©NX�]
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X �SRX©mYg�VH�SÎL�WLVNX�D�YH�IRWRJUDILL
� WDP��NGH�EDUHYQ¬�GRMHP�Y]QLNg�SRKOFHQmP
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X �SÎHYRG\�PH]L�&0<�D�5*%�
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X �NH�WÎHP�VOR©NgP�&��0��<�VH�MH§WÀ�³DVWR�SÎLGgYg
³HUQg�.�
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EDUHYQ¬
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%DUHYQ¬�V\VWkP�+69

X �RULHQWRYDQ¬�QD�X©LYDWHOH
� LQWXLWLYQm�YHOL³LQ\��EDUHYQ¬�RGVWmQ���KXH����V\WRVW
��VDWXUDWLRQ���D�MDV���YDOXH��

X �Y¬]QDP�MHGQRWOLY¬FK�VOR©HN�
� +��]gNODGQm�VSHNWUgOQm�EDUYD��GRPLQDQWQm�YOQRYg
GkOND����UR]VDK��u�D©����u

� 6��V\WRVW��³LVWRWD�EDUY\��SRPÀU�³LVWk�EDUY\�D�EmOk���
UR]VDK����EmOg��D©����VSHNWUgOQm�EDUYD�

� 9��MDV��LQWHQ]LWD���UR]VDK����³HUQg��D©��
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SURFHGXUH�5*%�+69���5�*�%���UHDO��YDU�+�6�9���UHDO���

YDU�PLQ��PD[��GHOWD���UHDO�

EHJLQ

��PLQ�� �PLQLPXP�5�*�%���PD[�� �PD[LPXP�5�*�%��

��9�� �PD[��GHOWD�� �PD[���PLQ�

��LI�PD[��!�����WKHQ�6�� �GHOWD�PD[

����������������HOVH�6�� �����

��LI�GHOWD��!�����WKHQ

����EHJLQ ^�FKURPDWLFN¬�SÎmSDG�`

������LI�5� �PD[�WKHQ�+�� ��*���%��GHOWD�HOVH

������LI�*� �PD[�WKHQ�+�� ������%���5��GHOWD

�����������������HOVH�+�� ������5���*��GHOWD�

������+�� �+�������� ^�SÎHYRG�QD�VWXSQÀ�`

������LI�+�������WKHQ�+�� �+���������

����HQG�
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SURFHGXUH�+69�5*%���+�6�9���UHDO��YDU�5�*�%���UHDO���

YDU�L��I��S��T��W��UHDO�

EHJLQ

��LI�6� �����WKHQ

����EHJLQ� ^�DFKURPDWLFN¬�SÎmSDG�`

������5�� �9��*�� �9��%�� �9�

����HQG������HOVH

����EHJLQ� ^�FKURPDWLFN¬�SÎmSDG�`

������LI�+� �������WKHQ�+�� �����

������+�� �+������ ^���� �+�����`

������L�� �WUXQF�+�� ^�³mVOR�Y¬VH³H����� �L�� ���`

������I�� �+�L� ^���� �I�����`

������S�� �9���������6��

������T�� �9���������6I��

������W�� �9���������6�������I���
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������FDVH�L�RI� ^�§HVW�Y¬VH³m��`

������������5�*�%��� ��9�W�S����^�]NUDWND�]D����� ��`

������������5�*�%��� ��T�9�S��

������������5�*�%��� ��S�9�W��

������������5�*�%��� ��S�T�9��

������������5�*�%��� ��W�S�9��

������������5�*�%��� ��9�S�T��

��������HQG�

����HQG�� ^�FKURPDWLFN¬�SÎmSDG�`

HQG�
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X �+/6���KXH����OLJKWQHVV����VDWXUDWLRQ��
� SRGREQ¬�MDNR�+69��GYRMLW¬�NX©HO

X �ILUHPQm�V\VWkP\
� QDSÎ��7HN+9&��7HNWURQL[�

X �Y]RUQmN\�D�NDWDORJ\�EDUHY�
� 3$1721(z��3DQWRQH�,QF��

� 0XQVHOOÖY�V\VWkP��WLVNDÎVWYm����NODVLILNDFH�EDUHY
�RGVWmQ�MDV�V\WRVW���QDSÎ��©OXWg�EDUYD���<������

� 2VWZDOGÖY�V\VWkP�������



/LWHUDWXUD

Q *��0XUFK��+XPDQ�)DFWRUV�RI�&RORU�'LVSOD\V�
LQ�$GYDQFHV�LQ�&RPSXWHU�*UDSKLFV�,,��6SULQJHU�
����������

Q -��)ROH\��$��YDQ�'DP��6��)HLQHU��-��+XJKHV�
&RPSXWHU�*UDSKLFV��3ULQFLSOHV�DQG�3UDFWLFH�
�������

Q 9��6NDOD��$OJRULWP\�SR³mWD³RYk�JUDILN\�,,,�
VNULSWXP�=²8�������������



.RQHF

'DO§m�LQIRUPDFH�

Q -LÎm�¨gUD�D�NRO���3R³mWD³RYg�JUDILND��SULQFLS\
D�DOJRULWP\���������

·/$1�QD�0DOk�6WUDQÀ�

�EDUERUD?XVU�?Y\XND?SHOLNDQ?�?



=REUD]RYgQm�EDUHY

{�����������-RVHI�3HOLNgQ

.69,�0))�8.�3UDKD

H�PDLO��-RVHI�3HOLNDQ#PII�FXQL�F]

:::��KWWS���FJJ�PV�PII�FXQL�F]�aSHSFD�



%DUHYQk�VFKRSQRVWL�+:

◆ ��7UXH�FRORU��QHER��SVHXGR�WUXH�FRORU�
� SÎmP¬�Y¬VWXS�EDUHYQ¬FK�VOR©HN��5*%��&0<�.�

� DOHVSRÈ���ELWÖ�QD�VOR©NX�D�SL[HO��W\SLFN\���

� GLVSOHMH���������������������ELWRYg�EDUYD

� ]YÀW§HQm�EDUHYQkKR�UR]VDKX��UR]SW\ORYgQm

◆ �]DÎm]HQm�V�EDUHYQRX�SDOHWRX���FRORUPDS��
� SHYQg�QHER�QDKUgYDQg�SDOHWD

� SR³HW�EDUHY�������������QHM³DVWÀML�����

� UHGXNFH�SR³WX�EDUHY���FRORU�TXDQWL]DWLRQ��



=REUD]HQm�EDUHY�SRPRFm�SDOHW\

◆ �SÎHYRG�EDUHY�QD�RGVWmQ\�§HGL
� VOR©ND�<��������5���������*���������%�

◆ �XQLYHU]gOQm�EDUHYQg�SDOHWD���UR]SW\ORYgQm
� QDSÎ��������SDOHWD������EDUHY��������������EDUHY�

� PDWLFRYk��QgKRGQk�UR]SW\ORYgQm��GLVWULEXFH�FK\E\

◆ �DGDSWRYDQg�EDUHYQg�SDOHWD����UR]SW\ORYgQm�
� SDOHWD�RSWLPDOL]RYDQg�SUR�MHGHQ�NRQNUkWQm�REUg]HN

� PHWRG\�NRQVWUXNFH�SDOHW\��VKRUD�GROÖ���+HFNEHUW�
D��]GROD�QDKRUX���VKOXNRYg�DQDO¬]D�



8QLYHU]gOQm��������SDOHWD�

5HG������

*UHHQ������

%OXH������

GRPkQD�SUR

UR]SW\ORYgQm



8QLYHU]gOQm�SDOHW\

◆ �SDOHWD��������������EDUY\������EDUHY�
� VQDGQk�SÎHYRG\��EH]�RSHUDFH�QgVREHQm�

◆ �SDOHWD������������EDUHY������EDUHY�
� URYQRPÀUQk�UR]GÀOHQm�5*%�SURVWRUX

◆ �SDOHWD��������������EDUY\������EDUHY�
� ]RKOHGÈXMH�UÖ]QRX�FLWOLYRVW�RND�QD�EDUHYQk�VOR©N\

◆ �SDOHW\�SUR�MLQk�EDUHYQk�V\VWkP\
� QDSÎ������������������SUR�+69������EDUHY�



8QLYHU]gOQm�SDOHWD�SUR�+69

+XH�������

9DOXH������

6DWXUDWLRQ������



.RQVWUXNFH�DGDSWRYDQk�SDOHW\

➨�VSHFLgOQm�SDOHWD�SÎL]SÖVREHQg�SUR�]REUD]HQm
MHGQRKR�NRQNUkWQmKR�REUg]NX
� MHMm�Y¬SR³HW�PÖ©H�E¬W�]QD³QÀ�³DVRYÀ�QgUR³Q¬

◆ �NRQVWUXNFH�PHWRGRX��VKRUD�GROÖ�
� GÀOmP�PQR©LQX�SRX©LW¬FK�EDUHY�WDN�GORXKR��D©
GRVWDQX�©gGDQ¬�SR³HW�VNXSLQ��QDSÎ������

◆ �NRQVWUXNFH�PHWRGRX��]GROD�QDKRUX�
� VGUX©XML�SÎmEX]Qk�EDUY\�GR�VNXSLQ��GRNXG�QHPgP
SR©DGRYDQ¬�SR³HW�VNXSLQ��VKOXNRYg�DQDO¬]D�



0HWRGD�VKOXNRYk�DQDO¬]\

➊ �Y\WYRÎmP�EDUHYQ¬�KLVWRJUDP�REUg]NX
� Y¬³HW�Y§HFK�SRX©LW¬FK�EDUHY�Y³HWQÀ�MHMLFK�³HWQRVWm

� ND©Gg�EDUYD�WYRÎm�QD�]D³gWNX�VDPRVWDWQRX�VNXSLQX

➋ �QDMGX�GYÀ�QHMEOL©§m�VNXSLQ\�EDUHY�D�VSRMmP�MH
� NULWkULD�SRGREQRVWL��Y]GgOHQRVW��PLQ^_&L�&M_`��
SRORPÀU��PD[^_&L�&M_`�����UR]SW\O��Σ�&L�∅&���Q�

➌ �NURN�➋�RSDNXML�WDN�GORXKR��GRNXG�QHGRVWDQX
SR©DGRYDQ¬�SR³HW�VNXSLQ�1��QDSÎ������
� VOX³RYDFmFK�NURNÖ�MH�WÎHED�XGÀODW�YHOPL�PQRKR�



3RVWXS�Y¬SR³WX



$OJRULWPXV��RFWUHH�

➨�§HWÎm�SDPÀÔ�L�³DV�Y¬SR³WX
� U\FKOHM§m�KOHGgQm�QHMEOL©§mFK�VNXSLQ�EDUHY

➊ �]�SUYQmFK�1�UÖ]Q¬FK�EDUHY�Y\WYRÎmP�VNXSLQ\

➋ �QD³mWgP�]E\WHN�REUg]NX�D�SUR�ND©G¬�SL[HO�V
GRVXG�VH�QHY\VN\WXMmFm�EDUYRX�SURYHGX�

➌ �]�1���VNXSLQ�Y\EHUX�GYÀ�QHMEOL©§m�D�VORX³mP�MH
� DOJRULWPXV�QHQm�V\PHWULFN¬��]gOH©m�QD�YVWXSQmP
SRÎDGm�EDUHY�



+HFNEHUWÖY�DOJRULWPXV���PHGLDQ�FXW��

➊ �Y\WYRÎmP�EDUHYQ¬�KLVWRJUDP�REUg]NX
� Y§HFKQ\�EDUY\�WYRÎm�QD�]D³gWNX�MHGQX�VNXSLQX��WYDUX
NYgGUX�

➋ �Y\EHUX��QHMYÀW§m��VNXSLQX�EDUHY�D�UR]GÀOmP�ML
QD�GYÀ
� UÖ]Qk�PHWRG\�SUR�Y¬EÀU�L�GÀOHQm�VNXSLQ\�EDUHY

➌ �NURN�➋�RSDNXML�WDN�GORXKR��GRNXG�QHGRVWDQX
SR©DGRYDQ¬�SR³HW�VNXSLQ�1��QDSÎ������
� SÎL�PDSRYgQm�EDUHY�VH�PÖ©H�SRX©mW�UR]SW\ORYgQm



'ÀOHQm�VNXSLQ\



.ULWkULD�GÀOHQm�VNXSLQ�EDUHY

◆ �YHOLNRVW�NYgGUX��GkOND�QHMGHO§m�KUDQ\�
� QHMGHO§m�KUDQX�NYgGUX�UR]GÀOmP�Y�SRORYLQÀ

◆ �VXEMHNWLYQm�YHOLNRVW�NYgGUX
� MHGQRWOLYk�VOR©N\�MVRX�Yg©HQ\�FLWOLYRVWm�OLGVNkKR�RND

◆ �SR³HW�EDUHY��SR³HW�YVWXSQmFK�SL[HOÖ�
� UR]GÀOmP�QHMGHO§m�KUDQX�NYgGUX�Y�PmVWÀ�PHGLgQX

◆ �UR]SW\O�EDUHY��Yg©HQ¬�SR³WHP�SL[HOÖ�
� UR]GÀOmP�QHMGHO§m�KUDQX�NYgGUX�Y�SUÖPÀUQk�KRGQRWÀ



.ULWkULD�GÀOHQm���SÎmNODG\

PgOR�EDUHY YmFH�EDUHY��PDO�UR]SW\O

PkQÁ�EDUHY��YHON�UR]SW\O GÁOHQm�SRGOH�PHGLgQX



,PSOHPHQWDFH

➨�Y\WYgÎHQm�KLVWRJUDPX�MH�YHOPL�QgUR³Qk�QD�³DV
L�SDPÀÔ
� ÎmGNk�XOR©HQm�KLVWRJUDPX��§HWÎm�SDPÀÔ�

� GDWRYg�VWUXNWXUD�V�U\FKO¬P�Y\KOHGgYgQmP��KD§RYgQm�

➨�SÎHPDSRYgQm�EDUHY
� ]DRNURXKOHQm��Y\KOHGgQm�SÎmVOX§Qk�VNXSLQ\���ER[X�

� UR]SW\ORYgQm�PH]L�QHMEOL©§mPL�EDUYDPL�SDOHW\
�GLVWULEXFH�FK\E\��KOHGgQm�QHMEOL©§m�EDUY\��YVWXSQm
EDUY\�PXVm�OH©HW�Y�NRQYH[QmP�REDOX�EDUHY�SDOHW\�



%DUHYQ¬�WLVN

◆ �PDO¬�SR³HW�]gNODGQmFK�EDUHY������
� YHONk�]gNODGQm���SL[HORYk���UR]OL§HQm��WLVmFH�GSL�

� XQLYHU]gOQm�³W\ÎEDUHYQ¬�WLVN��&0<.

◆ �ND©Gg�]gNODGQm�EDUYD�VH�SÖOWoQXMH
� MHGQRWOLYk�SÖOWoQRYDFm�UDVWU\���VFUHHQV���PmYDMm
UR]OL§HQm����������OSL

� SRX©mYDMm�VH�UDVWU\�V�³WYHUFRY¬PL��NUXKRY¬PL�
HOLSWLFN¬PL�WH³NDPL��NRPELQRYDQk�D�VSHFLgOQm�UDVWU\
��0RQHW���QgKRGQ¬�UDVWU�����



6RXWLVN�UDVWUÖ

◆ �UDVWU\�VH�QDY]gMHP�RWg³HMm
� ]DEUDÈXMH�VH�WDN�Y]QLNX�UX§LY¬FK�LQWHUIHUHQFm

� NODVLFNg�VDGD�rKOÖ�SUR�³W\ÎEDUHYQ¬�WLVN�&0<.�
�u����u����u����u���2IIVHW�DQJOHV��

� MLQg�VDGD�rKOÖ�����u������u������u������u������u�
����u���)OH[R�DQJOHV��

� rKO\�V�UDFLRQgOQm�VPÀUQLFm�MVRX�Y¬KRGQÀM§m�SUR
LPSOHPHQWDFL



.RQHF

'DO§m�LQIRUPDFH�

■ -LÎm�¨gUD�D�NRO���3R³mWD³RYg�JUDILND��SULQFLS\
D�DOJRULWP\���������

■ 9��6NDOD��$OJRULWP\�SR³mWD³RYk�JUDILN\�,,,�
VNULSWXP�=²8�������������

➨ /$1�QD�0DOk�6WUDQÀ�

�EDUERUD?XVU�?Y\XND?SHOLNDQ?�?



5HGXNFH�EDUHY��

SUDNWLFNk�YVOHGN\

{�����������-RVHI�3HOLNgQ

.69,�0))�8.�3UDKD

H�PDLO��-RVHI�3HOLNDQ#PII�FXQL�F]

:::��KWWS���FJJ�PV�PII�FXQL�F]�aSHSFD�



3RGPmQN\�PÀÎHQm

X �GYD�WHVWRYDFm�REUg]N\�

� �/HQD�����������ELWÖ����������UÖ]Q¬FK�EDUHY�

� �FXEH�����������ELWÖ��������UÖ]Q¬FK�EDUHY�

X �E\OD�PÀÎHQD�VWÎHGQm�NYDGUDWLFNg�RGFK\OND

Y¬VOHGQ¬FK�REUg]NÖ�RG�RULJLQgOX���506�HUURU���

� EDUHYQk�VOR©N\�RGFK\OHN�E\O\�QgVREHQ\�YgKRY¬PL

NRHILFLHQW\��������5����������*����������%�

� SUR�QDSRGREHQm�YOLYX�UR]SW\ORYDFmFK�PHWRG�E\O\

RGFK\ON\�PÀÎHQ\�L�SÎHV�REGkOQmNRYk�ILOWU\�YHOLNRVWL

���D���



'HWDLO\�LPSOHPHQWDFH

X �DGDSWLYQm�DOJRULWP\�REHFQÀ�

� ]gNODGQm�NULWHULXP�VOX³RYgQm�UR]GÀORYgQm�VNXSLQ�

(XNOLGRYVN¬�SUÖPÀU��EDUHYQk�VOR©N\�MVRX�Yg©HQ\�

� �YDULDQFH���NULWkULHP�MH�UR]SW\O�EDUHY�YH�VNXSLQÀ

� �HUURU���NULWkULHP�MH�FHONRYg�NYDGUDWLFNg�FK\ED

EDUHY�YH�VNXSLQÀ

� SUR�UR]SW\ORYgQm�MH�Y�SDOHWÀ�]DIL[RYgQR�RVP�EDUHY

�URK\�5*%�NU\FKOH����Y\EmUg�VH�MHQ�1���EDUHY

� Y¬EÀU�UHSUH]HQWDQWD�GR�SDOHW\��WÀ©L§WÀ�VNXSLQ\

EDUHY



'HWDLO\�LPSOHPHQWDFH

·�+HFNEHUWÖY�DOJRULWPXV�

� GÀOm�VH�QHMGHO§m��Yg©HQg��KUDQD�NYgGUX�Y�PmVWÀ

WÀ©L§WÀ

� YH�YDULDQWgFK��YDULDQFH��D��HUURU��VH�GÀOm�KUDQD�V

QHMYÀW§mP��Yg©HQ¬P��UR]SW\OHP�KRGQRW�Y�PmVWÀ

WÀ©L§WÀ

� �QXPEHU���NULWkULHP�MH�SR³HW�SL[HOÖ�YH�VNXSLQÀ

�SRNXG�VNXSLQD�REVDKXMH�DOHVSRÈ�GYÀ�UÖ]Qk�EDUY\�



9¬VOHGN\���XQLYHU]gOQm�SDOHW\

�/HQD� �FXEH�

SUÖPÀU�ILOWUX� ���� ���� ���� ���� ���� ����

������URXQG ������ ������ ������ ����� ����� �����

������UDQGRP ����� ������ ������ ����� ������ ������

������)OR\G�6WHLQE� ����� ������ ������ ����� ������ ������

������6WXFNL ����� ������ ������ ������ ������ ������

�[�[��URXQG ����� ������ ������ ����� ����� �����

�[�[��)OR\G�6WHLQE� ����� ������ ������ ����� ������ ������

�[��[��URXQG ������ ������ ������ ����� ����� �����

�[��[��)OR\G�6WHLQE� ����� ������ ������ ������ ������ ������



9¬VOHGN\���DGDSWRYDQk�SDOHW\
�/HQD� �FXEH�

2FWUHH����URXQG ������ ������ ������ ����� ����� �����

2FWUHH����)��6� ����� ������ ������ ����� ������ ������

2FWUHH�����URXQG ������ ������ ������ ������ ������ ������

2FWUHH�����)��6� ������ ������ ������ ������ ������ ������

2FWUHH�YDULDQFH���� ������ ������ ������ ����� ����� �����

2FWUHH�HUURU���� ������ ������ ������ ������ ������ ������

+HFNEHUW����URXQG ������ ������ ������ ����� ����� �����

+HFNEHUW����)��6� ����� ������ ������ ����� ������ ������

+HFNEHUW�����URXQG ������ ������ ������ ������ ������ ������

+HFNEHUW�����)��6� ������ ������ ������ ������ ������ ������

+HFNEHUW�QXPEHU���� ������ ������ ������ ������ ������ ������

+HFNEHUW�YDULDQFH���� ������ ������ ������ ������ ������ ������

+HFNEHUW�HUURU���� ������ ������ ������ ������ ������ ������



�/HQD����XQLYHU]gOQm�SDOHW\

1 

10 

100 

R
M

S
 e

rr
or

1 2 3 
filter diameter

7x12x3 Floyd-Steinberg
7x12x3 round

6x7x6 Floyd-Steinberg
6x7x6 round

3-3-2 Stucki
3-3-2 Floyd-Steinberg

3-3-2 random
3-3-2 round



�/HQD����DOJRULWPXV��RFWUHH�

1 

10 

100 

R
M

S
 e

rr
or

1 2 3 
filter diameter

Octree error 256 round
Octree variance 256 round

Octree 256 Floyd-Steinberg
Octree 256 round

Octree 32 Floyd-Stei n
Octree 32 round



1 

10 

100 

R
M

S
 e

rr
or

1 2 3 
filter diameter

Heckbert error 256 round
Heckbert variance 256 round

Heckbert number 256 round
Heckbert 256 Floyd-Stein b

Heckbert 256 round
Heckbert 32 Floyd-S t

Heckbert 32 roun

�/HQD����+HFNEHUWÖY�DOJRULWPXV



�FXEH����XQLYHU]gOQm�SDOHW\

1 

10 

100 

R
M

S
 e

rr
or

1 2 3 
filter diameter

7x12x3 Floyd-Steinberg
7x12x3 round

6x7x6 Floyd-Steinberg
6x7x6 round

3-3-2 Stucki
3-3-2 Floyd-Steinberg

3-3-2 random
3-3-2 round



�FXEH����DOJRULWPXV��RFWUHH�

1 

10 

100 

R
M

S
 e

rr
or

1 2 3 
filter diameter

Octree error 256 round
Octree variance 256 round

Octree 256 Floyd-Steinberg
Octree 256 round

Octree 32 Floyd-Stei n
Octree 32 round



�FXEH����+HFNEHUWÖY�DOJRULWPXV

1 

10 

100 

R
M

S
 e

rr
or

1 2 3 
filter diameter

Heckbert error 256 round
Heckbert variance 256 round

Heckbert number 256 round
Heckbert 256 Floyd-Stein b

Heckbert 256 round
Heckbert 32 Floyd-S t

Heckbert 32 roun



%DUHYQk�SDOHW\
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:::��KWWS���FJJ�PV�PII�FXQL�F]�aSHSFD�



%DUHYQk�SDOHW\

X �GLVNUkWQm

� QHH[LVWXMH�VRXYLVORVW�PH]L�EDUYRX�D�MHMmP

XPmVWÀQmP�Y�SDOHWÀ

� NUHVOLFm�SURJUDP\��PDOmÎVNg�SDOHWD�

X �WRSRORJLFNk

� EDUY\�MVRX�Y�SDOHWÀ�XVSRÎgGgQ\�SRGOH�XU³LWkKR

V\VWkPX

� Y\KOD]RYgQm���DQWL�DOLDVLQJ����XQLYHU]gOQm�EDUHYQk

]REUD]RYgQm��UR]SW\ORYgQm



8QLYHU]gOQm�]REUD]RYgQm�EDUHY

·�VQDGQ¬�Y¬SR³HW�³mVOD�EDUY\�Y�SDOHWÀ

� MHGQRGXFKg�LPSOHPHQWDFH�UR]SW\ORYDFmFK�PHWRG

X �SDOHW\�SUR�V\VWkP�5*%

� SDOHWD��������������EDUY\

� SDOHWD������������EDUHY

� SDOHWD��������������EDUY\

X �SDOHW\�SUR�MLQk�EDUHYQk�V\VWkP\

� ����������������SUR�+69



9\KOD]RYgQm���VPÀV�GYRX�EDUHY

,��MHGHQ�VHJPHQW

L &�

&�

&L &Q��

,,��GLVMXQNWQm�VHJPHQW\

V &���
&���

&��L

&��Q��

L

&���

&��L

&��Q��



&�

&��Q��

&���

9\KOD]RYgQm���VPÀV�GYRX�EDUHY

,,,��XVSRÎgGgQm�GR�KYÀ]G\

&��Q��

&���

V L

&��Q��

&���

&��Q��

&���EDUYD�SR]DGm�

MH�Y�SDOHWÁ

QÁNROLNUgW��



9\KOD]RYgQm���VPÀV�GYRX�EDUHY

,9��EDUHYQg�VmÔ

&�

&�

&�

&�

E� LE�

E��!�E�

1HVRXYLVO�rVHN�SDOHW\��

>E��E�@�

>���@��>���@��>���@�

>���@��>���@��>���@



9\KOD]RYgQm���VPÀV�GYRX�EDUHY

9���PDMRU�PLQRU�

&�

&�

&�

&�

&PDM������&PLQ���

1HSOWYg�VH�EDUYDPL��

PDM PLQ



9\KOD]RYgQm���VPÀV�WÎm�EDUHY

9,��WÎL�NRPSRQHQW\
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Y]RUFÖ��WÀOHVR�MH�WRSRORJLFN\�NRUHNWQm�

� NH�ND©GkPX�RSHUgWRUX�H[LVWXMH�LQYHU]Qm��VQDGQg

LPSOHPHQWDFH�SÎmND]X��XQGR��

·�SÎmNODG\�(XOHURY¬FK�RSHUgWRUÖ�
0VIHYY�3��3�����PDNH�VROLG��IDFH��HGJH��YHUWH[��YHUW���

0HY�I��Y��3�����PDNH�HGJH��YHUWH[��

0HI�I��Y��Y�����PDNH�HGJH��IDFH��

.HI�H����NLOO�HGJH��IDFH������
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+LHUDUFKLH�Y��'�PRGHORYgQm

·�NRPSR]LFH��]GROD�QDKRUX�

� VOR©LWÀM§m�REMHNW\�VH�VHVWDYXMm�]�MHGQRGX§§mFK

� SÎL�PRGHORYgQm�VH�³DVWR�QÀNROLNDQgVREQÀ�RSDNXMm

QÀNWHUk�³gVWL�REMHNWÖ��VWDYHEQm�SUYN\��VRX³gVWN\�

·�GDWDEg]H��'�REMHNWÖ

� YH�VWURMmUHQVWYm�D�VWDYHEQLFWYm�VH�³DVWR�SRX©mYDMm

VWDQGDUGQm��QRUPDOL]RYDQk��SUYN\

·�SDUDPHWULFNk�PRGHORYgQm

� MHGQRWOLYk�LQVWDQFH�REMHNWX�VH�PRKRX�PmUQÀ�OL§LW
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8OR©HQm�REMHNWX�Y�GDWDEg]L

·�JOREgOQm��LPSOLFLWQm��DWULEXW\�D�SDUDPHWU\

� EDUYD��PDWHULgO��SÎHVQRVW�DSUR[LPDFH�NÎLYHN�����

·�YODVWQm��'�SUYN\

� WÀOHVD��VWÀQ\��SORFK\�������SRGOH�W\SX�PRGHOX�

� VRXÎDGQg�VRXVWDYD�VSRMHQg�V�REMHNWHP

� ORNgOQm�KRGQRW\�DWULEXWÖ�D�SDUDPHWUÖ

·�RGND]\�QD�SRX©LWk�SRGREMHNW\

� WUDQVIRUPD³Qm�PDWLFH��UHODWLYQm�WUDQVIRUPDFH�

� PRGLILNDFH�SDUDPHWUÖ�D�DWULEXWÖ�SRGREMHNWX



5HSUH]HQWDFH�PRGHOX�Y�SDPÀWL

X �SÎHYHGHQm�DF\NOLFNkKR�JUDIX�GR�IRUP\�VWURPX

� X]HO� �LQVWDQFH�REMHNWX

� JHRPHWULFNg�GDWD�VH�QHVGmOHMm

X �VRXÎDGQLFH�YUFKROÖ�WÀOHV��ÎmGmFmFK�X]OÖ�SORFK����

SRGOkKDMm�JHRPHWULFN¬P�WUDQVIRUPDFmP�D�SURMHNFL

a UHODWLYQm�VRXÎDGQLFH�XYQLWÎ�REMHNWX����'

a DEVROXWQm��VYÀWRYk��VRXÎDGQLFH�YH�VFkQÀ����'

a SURPmWQXWk�VRXÎDGQLFH����'�QHER��'��]� �KORXEND�

a VRXÎDGQLFH�Y¬VWXSQmKR�]DÎm]HQm����'��FHOR³mVHOQk�



3ROH�VRXÎDGQLF��YUFKROÖ��X]OÖ�����

REMHNW�$ REMHNW�%2EMHNW\
QD�GLVNX

6YÁWRYk
VRXÏDGQLFH

�'�QHER�KRPRJHQQm

Y\WYRÎHQm�LQVWDQFm�REMHNWÖ

���

SURMHNFH���RÎH]gQm�
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5×]Qk
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QD�VFkQX
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X �2SHQ,QYHQWRU��6LOLFRQ�*UDSKLFV�,QF��
� REMHNWRYg�QDGVWDYED�2SHQ*/�V\VWkPX

X �950/���9LUWXDO�5HDOLW\�0RGHOLQJ�/DQJXDJH��

� :HE6SDFH��:RUOG�:LGH�:HE�

X �YVWXSQm�IRUPgW\�]REUD]RYDFmFK�SURJUDPÖ
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3UÖVH³mN�SDSUVNX�V�&6*�VFkQRX

X �SUR�HOHPHQWgUQm�WÀOHVD�XPmP�SUÖVH³mN\�VSR³mWDW

� ]D³gWHN�D�NRQHF�SUÖQLNX�SDSUVNX�V�WÀOHVHP�SUR

NRQYH[Qm�WÀOHVD

X �PQR©LQRYk�RSHUDFH�SURYgGmP�QD�SRORSÎmPFH

SDSUVNX�

� GLVWULEXWLYLWD���3�∩ �$�%�� ��3∩$�����3∩%�
� REHFQ¬�SUÖQLN�SDSUVNX�VH�VFkQRX�MH�PQR©LQD�LQWHUYDOÖ

X �JHRPHWULFNk�WUDQVIRUPDFH�

� QD�SDSUVHN�DSOLNXML�LQYHU]Qm�WUDQVIRUPDFH
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,PSOHPHQWDFH

·�SDSUVHN�

� SR³gWH³Qm�ERG�3��D�VPÀURY¬�YHNWRU�3�

� WUDQVIRUPXMH�VH�LQYHU]QmPL�PDWLFHPL�7L
��

·�SUÖQLN�SDSUVNX�VH�VFkQRX��³gVWm�VFkQ\��

� XVSRÎgGDQ¬�VH]QDP�KRGQRW�SDUDPHWUX�W��>W���W���W�����@

·�PQR©LQRYk�RSHUDFH�

� ]REHFQÀQk�VOkYgQm�YVWXSQmFK�VH]QDPÖ���QDSÎ��>W���W��
W�����@�D�>X���X���X�����@

� YL]�VH]QDP�ÎgGNRY¬FK�]PÀQ���;�WUDQVLWLRQ�OLVW��
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8U³HQm�EDUY\�SL[HOX

·�SUÖQLN�SDSUVNX�V�&6*�VFkQRX�MH�SUg]GQ¬�

� EDUYD�SR]DGm

·�SUÖQLN�MH�QHSUg]GQ¬�

� EDUYD�WÀOHVD��SRGOH�SUYQmKR�]g]QDPX���W��

X �REDUYHQm�SRGOH�W\SX�PQR©LQRYk�RSHUDFH�

� VOR©LWÀM§m�SUDYLGOD�SÎHQg§HQm�EDUHY�SÎL�Y¬SR³WX

PQR©LQRY¬FK�RSHUDFm

� QDSÎ��VSHFLgOQm�EDUYD�SUR�RGH³WHQRX�³gVW�WÀOHVD



.RQHF

'DO§m�LQIRUPDFH�

Q -��)ROH\��$��YDQ�'DP��6��)HLQHU��-��+XJKHV�

&RPSXWHU�*UDSKLFV��3ULQFLSOHV�DQG�3UDFWLFH�

�������

·/$1�QD�0DOk�6WUDQÀ�

�EDUERUD?XVU�?Y\XND?SHOLNDQ?�?



$OJRULWPXV�SORYRXFmKR

KRUL]RQWX

{�����������-RVHI�3HOLNgQ

.69,�0))�8.�3UDKD

H�PDLO��-RVHI�3HOLNDQ#PII�FXQL�F]

:::��KWWS���FJJ�PV�PII�FXQL�F]�aSHSFD�



$OJRULWPXV�SORYRXFmKR�KRUL]RQWX

·�SRX]H�SUR�JUDI�IXQNFH�GYRX�SURPÀQQ¬FK
� SORFKD�]� �I�[�\�

·�SUR�QÀNWHUk�SDUDPHWU\�VWÎHGRYk�SURMHNFH
QHGgYg�VSUgYQk�Y¬VOHGN\

·�JHQHUXMH�³gURYRX�NUHVEX
� XPm�Y\WYRÎLW�YHNWRURY¬�Y¬VWXS�QD�SORWWHU

·�U\FKOHM§m�UDVWURYg�YDULDQWD
� H[LWXMH�L�YDULDQWD�Y\SOÈXMmFm�SORFK\



2GVWUDQÀQm�QHYLGLWHOQ¬FK�³DU



3ULQFLS�SUgFH�DOJRULWPX

·�SRYUFKRYk�NÎLYN\�GDQk�SORFK\�NUHVOmP
RGSÎHGX�GR]DGX
� REMHNW�PÖ©H�E¬W�]DNU\W�SRX]H�REMHNW\�QDNUHVOHQ¬PL

ML©�GÎmYH

·�XGU©XML�VL�REU\V�GRVXG�QDNUHVOHQk�³gVWL�URYLQ\
� JUDI�IXQNFH�GYRX�SURPÀQQ¬FK��GYÀ�NÎLYN\��ORPHQk

³gU\����KRUQm�D�GROQm�KRUL]RQW

·�YLGLWHOQk�³gVWL�NÎLYHN�PXVm�OH©HW�PLPR
DNWXgOQm�REU\V



9¬SR³HW�YLGLWHOQRVWL

KRUQm�KRUL]RQW

GROQm�KRUL]RQW
NUHVOHQg�NÏLYND
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KRUQm�KRUL]RQW
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,PSOHPHQWDFH�KRUL]RQWX

���ORPHQk�³gU\��>[��\�@��>[��\�@�����>[Q�\Q@��[L���[L��
� YHNWRURY¬�Y¬VWXS��YHONg�SÎHVQRVW�

� QXWQRVW�SR³mWDW�SUÖVH³mN\�ORPHQ¬FK�³DU

���SROH�PH]QmFK�KRGQRW��\PLQ>L@��\PD[>L@���≤L�[UHV
� UDVWURY¬�Y¬VWXS��RPH]HQg�SÎHVQRVW�

� WHVWRYgQm�QD�rURYQL�SL[HOÖ��SUR�PHQ§m�UR]OL§HQm�MH

HIHNWLYQÀM§m�

� VQDGQÀM§m�LPSOHPHQWDFH
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� REWm©Qk�rSUDY\�SUR�YHOPL�GORXKk�rVH³N\

·�GYÀ�Ig]H�]SUDFRYgQm�ND©Gk�rVH³N\
���NUHVOmP�rVH³NX��WHVWXML�ND©G¬�SL[HO�

���RSUDYXML�KRUL]RQW\

·�GYÀ�VDG\�KRUL]RQWÖ��]WRWR©ÈRYDQk�SR�ND©Gk�rVH³FH�
���VDGX�SRX©mYgP�N�RÎH]gYgQm�NUHVOHQk�rVH³N\

���VDGX�DNWXDOL]XML�SRGOH�NUHVOHQk�rVH³N\
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$SSHOÖY�DOJRULWPXV

X �JHQHUXMH�YHNWRURYRX�³gURYRX�NUHVEX

� YKRGQ¬�QDSÎ��SUR�Y¬VWXS�QD�SORWWHU

� YHONg�SÎHVQRVW�Y¬VWXSX��PR©QRVW�§NgORYgQm�

� QHO]H�Y\SOÈRYDW

X �VFkQD�VOR©HQg�]��X]DYÎHQ¬FK��PQRKRVWÀQÖ

· �YLGLWHOQRVW�PRKRX�]PÀQLW�SRX]H�REU\VRYk
KUDQ\

· �NRHILFLHQW�]DNU\Wm�ERGÖ�QD�rVH³FH
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QHER�KUDQD��NWHUg�QHVRXVHGm�VH�GYÀPD�VWÀQDPL

SÏLYUgFHQg�VWÁQD

RGYUgFHQg�VWÁQD



3RVWXS�Y¬SR³WX

� �Y¬SR³HW�NRHILFLHQWX�]DNU\Wm�GRVXG

QH]SUDFRYDQkKR�YUFKROX�$

� KUXERX�VLORX��SRGOH�GHILQLFH�

� �Y¬SR³HW�YLGLWHOQRVWL�rVH³N\�$%

� Y�SUÖPÀWX��QDOH]HQm�SUÖVH³mNÖ�V�REU\VRY¬PL
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3RVWXS�Y¬SR³WX
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� KUDQ\�VRXVHGmFm�DOHVSRÈ�V�MHGQRX�SÎLYUgFHQRX�VWÀQRX
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YUFKROÖ

� QÀNWHUk�rVH³N\�PRKRX�E¬W�]DNU\Wk�SÎLYUgFHQRX
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