
8VLQJ�/LIH�)RUPV�0RWLRQV�IRU�
(OHFWULF,PDJH�3URMHFWV

&KDUDFWHU�$QLPDWLRQ�LV�RQH�RI�WKH�PRVW�UH�
ZDUGLQJ�DOEHLW�FKDOOHQJLQJ�W\SH�RI�DQLPDWLRQ�
\RX�FDQ�XQGHUWDNH�DV�D��'�DUWLVW��,Q�/LIH�)RUPV��
KRZHYHU��\RX�KDYH�DQ�LQWHUIDFH�WKDW�DOORZV�\RX�
WR�IRUJHW�WKH�WHFKQLFDO�LVVXHV��DQG�IRFXV�RQ�FUH�
DWLQJ�G\QDPLF�PRWLRQ�IRU�MRLQWHG�PRGHOV�HLWKHU�
E\�NH\IUDPLQJ�RU�E\�HGLWLQJ�PRWLRQ�FDSWXUH�GD�
WD��1RZ��\RX�FDQ�EULQJ�LQ�/LIH�)RUPV�DQLPDWLRQV�
LQWR�DQ�(OHFWULF,PDJH�SURMHFW�

7KLV�WXWRULDO�GHVFULEHV�KRZ�ZH�VHW�XS�WKH�
SURMHFW�³6XQGDQFHU�DOLYH�´��6XQGDQFHU�$OLYH�
ZDV�FUHDWHG�ZLWK�PRGHOV�DQG�DQLPDWLRQV�IURP�
/LIH�)RUPV������<RX�FDQ�XVH�WKH�VDPH�WHFKQLTXH�
WR�DGG�PRWLRQ�LQWR�\RXU�(OHFWULF,PDJH�SURMHFWV�

<RX�ZLOO�QHHG�/LIH�)RUPV�6WXGLR�����DQG�(OHF�
WULF,PDJH����4��,I�\RX�DUH�XVLQJ�/LIH�)RUPV������
SOHDVH�HQVXUH�WKDW�\RX�KDYH�WKH�ODWHVW�%9+�DQG�
)$&7�SOXJ�LQV�IURP�WKH�&UHGR�ZHEVLWH�DW�KWWS��
�ZZZ�FUHGR�LQWHUDFWLYH�FRP�

)$&7�%9+�WXWRULDO

2WKHU�7HFKQLTXHV

)LOH�)RUPDWV�6XSSRUW�
HG

.QRZQ�/LPLWDWLRQV

*HQHUDO�&RQFHSWV
+RZ�(OHFWULF,PDJH�
DSSOLHV�,PSRUWHG�PR�
WLRQ
)LWWLQJ�WKH�0RWLRQ�WR�
WKH�0RGHO
:K\�3LYRW�3RLQWV�DUH�
,PSRUWDQW
:K\�+LHUDUFK\�LV�,P�
SRUWDQW



Tutorial: )$&7�%9+�$SSURDFK��$QLPDWLQJ�6XQGDQFHU

Objective
7KH�REMHFWLYH�RI�WKLV�WXWRULDO�LV�WR�DQLPDWH�WKH�PRGHO�6XQGDQFHU�IRU�
DQ�(,��(OHFWULF,PDJH��SURMHFW��7KH�LOOXVWUDWLRQ�EHORZ�VXPPDUL]HV�KRZ�
GDWD�PRYHV�EHWZHHQ�WKH�PRGHOHU��(OHFWULF,PDJH�DQG�/LIH�)RUPV�

Summary ,Q�WKLV�WXWRULDO��ZH�ZLOO�LPSRUW�D�';)�PRGHO�DQG�OLQN�LW�LQ�
(OHFWULF,PDJH��7KH�UHVXOWLQJ�)$&7�PRGHO�LV�EURXJKW�LQWR�/LIH�)RUPV�
DQG�DQLPDWHG��7KH�DQLPDWLRQ�LV�WKHQ�H[SRUWHG�DV�%9+�GDWD�EDFN�WR�
(OHFWULF,PDJH��)RU�RWKHU�PHWKRGV�RI�WUDQVIHUULQJ�GDWD�WR�
(OHFWULF,PDJH�VHH�2%0�';)�WHFKQLTXH�

Important. Please note the following:

� ,I�\RX�KDYH�/LIH�)RUPV�&ODVVLF�����\RX�ZLOO�QHHG�WR�XSJUDGH�WR�
WKH�6WXGLR�YHUVLRQ�WR�XVH�/LIH�)RUPV�ZLWK�(OHFWULF,PDJH��

� ,I�\RX�KDYH�/LIH�)RUPV��������SOHDVH�PDNH�VXUH�WKDW�\RX�KDYH�
WKH�ODWHVW�SOXJ�LQV�E\�GRZQORDGLQJ�WKHP�IURP�KWWS���ZZZ�FUHGR�
LQWHUDFWLYH�FRP�

�� 7KH�ODWHVW�SOXJ�LQV�KDYH�VSHFLDO�H[SRUW�RSWLRQV�IRU�H[SRUWLQJ�WR�
(OHFWULF,PDJH��3OHDVH�DOVR�QRWH�WKDW�WKH�FKDQJHV�LQ�5�SDWFK�YHU�
VLRQ�RI�(OHFWULF,PDJH�����FDQQRW�EH�XVHG�LQ�WKLV�WXWRULDO��3OHDVH�
XVH�DQ�HDUOLHU�UHOHDVH��IRU�H[DPSOH�(OHFWULF,PDJH������4�RU�
���3�

(OHFWULF,PDJH
���/LQN
���6HW�SLYRW�SRLQWV

)$&7 %9+

0RGHOHU

/LIH�)RUPV

�*HRPHWU\� �0RWLRQ�



Conventions and Files used
$W�WKH�HQG�RI�HDFK�VWHS��WKH�QDPH�RI�WKH�UHVXOWLQJ�ILOH�LV�JLYHQ��<RX�
FDQ�ILQG�DOO�ILOHV�XVHG�LQ�WKLV�WXWRULDO�LQ�WKH�/LIH�)RUPV�	�
(OHFWULF,PDJH�IROGHU�WKDW�\RX�GRZQORDGHG�

:H�ZLOO�EH�ZRUNLQJ�LQ�(OHFWULF,PDJH�DQG�/LIH�)RUPV��7R�PDNH�LW�FOHDU�
ZKLFK�DSSOLFDWLRQ�LV�EHLQJ�XVHG�DW�HDFK�VWHS�LV�PDUNHG�LQ�WKH�ULJKW�
PDUJLQ�

Step 1 Importing Sundancer
6XQGDQFHU�ZDV�EXLOW�VR�WKDW�LW�LPSRUWV�LQWR�(,�IDFLQJ�IRUZDUG��DQG�
VWDQGLQJ�XSULJKW�LQ�WKH�)URQW�YLHZ�ZLQGRZ��

,PSRUW�6XQGDQFHU�G[I�LQWR�D�QHZ�(,�SURMHFW�E\�FKRRVLQJ�)LOH�
PHQX�!�$GG�PRGHO�!�)$&7��7KH�GLDORJ�ER[�IRU�FRQYHUWLQJ�D�PRGHO�
WR�)$&7�IRUPDW�DSSHDUV��&OLFN�$GG��<RX�ZLOO�WKHQ�EH�DVNHG�WR�
QDPH�WKH�FRQYHUWHG�)$&7�ILOH�

,Q�WKH�GLDORJ�ER[�WKDW�DSSHDUV��VHOHFW�SHOYLVB��DV�WKH�3DUHQW�
*URXS��&OLFN�6HOHFW��,Q�WKH�0RGHO�FRQYHUVLRQ�GLDORJ�ER[�FOLFN�
'RQH��

Select a Parent Group

Click Done to close the dialog box

(OHFWULF,PDJH



Result: 3URMHFW6XQGDQFHr

Step 2 Linking Sundancer
7KH�QH[W�VWHS�LV�WR�OLQN�6XQGDQFHU�

,Q�WKH�3URMHFW�ZLQGRZ��\RX·OO�VHH�DOO�RI�6XQGDQFHU·V�MRLQWV��(DFK�
MRLQW�LV�D�VHSDUDWH�REMHFW�WKDW�QHHGV�WR�EH�OLQNHG�WRJHWKHU�LQ�D�
KLHUDUFK\�

7KLQN�RI�D�KLHUDUFK\�DV�VHYHUDO�FKDLQV�RI�MRLQWV�WKDW�HYHQWXDOO\�
PHHW�DW�WKH�URRW�MRLQW�RU�3DUHQW�JURXS��)RU�KXPDQ�PRGHOV��WKH�
3DUHQW�JURXS�LV�DOPRVW�DOZD\V�WKH�3HOYLV�RU�KLS�

,W·V�HDVLHVW�WR�EHJLQ�DW�WKH�H[WUHPLWLHV��IRU�H[DPSOH�WKH�IRRW��DQG�
ZRUN�WRZDUGV�WKH�SHOYLV��

6HOHFW�WKH�ULJKW�IRRW�E\�FOLFNLQJ�RQ�LWV�MRLQW�QDPH��UWDQNOH��LQ�WKH�

3URMHFW�ZLQGRZ��1RZ�FOLFN�RQ�WKH�/LQN�WR�3DUHQW�WRRO�LQ�WKH�7RRO�3DO�
HWWH��1H[W�FOLFN�RQ�UWNQHH��ZKLFK�LV�WKH�ULJKW�ORZHU�OHJ��<RX�KDYH�MXVW�
OLQNHG�WKH�DQNOH�WR�WKH�PRGHO·V�ORZHU�OHJ�

1RWLFH�WKDW�WKH�UWDQNOH�LV�QRZ�LQGHQWHG�XQGHU�UWNQHH��5HSHDW�WKH�
SURFHVV�E\�OLQNLQJ�WKH�UWNQHH�WR�UWKLS��DQG�UWKLS�WR�WKH�SHOYLV��
7KHQ��OLQN�HDFK�FKDLQ�RI�MRLQWV�XQWLO�DOO�MRLQWV�DUH�OLQNHG�

Project window

/LQNDJHV�7RRO

/LQN�WR�3DUHQW
Tool Palette

(OHFWULF,PDJH



7KH�ILQLVKHG�KLHUDUFK\�ZLOO�ORRN�OLNH�WKLV��

Result:  1_ProjectSundancer

Step 3 Setting Pivot Points
7KH�QH[W�VWHS�LQ�VHWWLQJ�XS�WKH�PRGHO�LV�WR�VHW�WKH�SLYRW�SRLQWV�RI�
HDFK�MRLQW�RU�REMHFW�

,Q�WKH�3URMHFW�ZLQGRZ��FOLFN�RQ�D�MRLQW�QDPH�WR�VHOHFW�LW��&OLFN�RQ�
WKH�/LQNDJHV�7RRO�LQ�WKH�7RRO�3DOHWWH��7KLV�RSHQV�WKH�*URXS�/LQN�
ZLQGRZ��&KHFN�WKDW�WKH�/LQN�W\SH�LV�)UHH�DQG�LQKHULW�3RVLWLRQ��

(OHFWULF,PDJH



6FDOH��9LVLELOLW\��DQG�5RWDWLRQ�DUH�VHOHFWHG�

1RWLFH�WKH�WZR�LQWHUVHFWLQJ�OLQHV�GLVSOD\HG��7KH�SRLQW�DW�ZKLFK�
WKH�OLQHV�LQWHUVHFW�PDUNV�WKH�SLYRW�SRLQW��%\�GHIDXOW�LW�LV�
SRVLWLRQHG�LQ�WKH�FHQWHU�RI�WKH�REMHFW��'UDJ�LW�WR�WKH�SRVLWLRQ�\RX�
ZDQW�WKH�MRLQW�WR�URWDWH�DURXQG��)RU�H[DPSOH��WKH�SLYRW�SRLQW�RI�
WKH�ORZHU�OHJ�LV�QHDU�WKH�WRS�RI�WKH�REMHFW�

<RX�VKRXOG�FKHFN�WKH�SRVLWLRQ�RI�WKH�SLYRW�SRLQW�LQ�RWKHU�YLHZV��
6HOHFW�D�GLIIHUHQW�YLHZ�E\�IURP�WKH�9LHZ�SRS�XS�PHQX�

1RWH ,Q�(OHFWULF,PDJH����4��WKH�MRLQW�\RX�VHOHFW�PD\�QRW�EH�GLV�
SOD\HG�LQ�WKH�*URXS�/LQN�ZLQGRZ�GXH�WR�D�GUDZLQJ�EXJ��,I�WKLV�KDS�
SHQV��UHVL]H�WKH�ZLQGRZ�E\�GUDJJLQJ�LWV�FRUQHUV��

6HWWLQJ�WKH�SLYRW�SRLQWV�FRUUHFWO\�LV�W\SLFDOO\�GRQH�E\�WULDO�DQG�
HUURU��7HVW�WKDW�WKH�SLYRW�SRLQW�LV�FRUUHFW�E\�FOLFNLQJ�RQ�WKH�;��<�RU�
=�URWDWH�EXWWRQV��DQG�GUDJ�WKH�MRLQW�LQ�WKH�RQH�RI�WKH�YLHZV��
([DPLQH�WKH�MRLQW�LQ�WKH�PRVW�H[WUHPH�SRVLWLRQV�WKDW�\RX�ZLOO�EH�
DSSO\LQJ�WR�LW�

&KHFN�WKDW�QR�JDSV�DSSHDU�DW�WKH�ERUGHU�EHWZHHQ�WKH�MRLQW�DQG�
LWV�SDUHQW�$OVR�FKHFN�WKDW�WKH�MRLQW�GRHV�QRW�SRNH�WKURXJK�WKH�
SDUHQW�MRLQW��7KHVH�SUREOHPV�FDQ�EH�PLQLPL]HG�E\�DGMXVWLQJ�WKH�

&KHFN�WKHVH�RSWLRQV

/LQN�W\SH�VKRXOG�EH�IUHH 3RS�XS�YLHZ�PHQX
IRU�FKDQJLQJ�YLHZV

Group Link window showing the lower leg’s correct pivot point

5RWDWH�EXWWRQV

Tool Palette



SRVLWLRQ�RI�WKH�SLYRW�SRLQW�

Result: �B3URMHFW6XQGDQFHUBOLQNHG

Step 4 Exporting the Model
:H�DUH�QRZ�UHDG\�WR�H[SRUW�WKH�PRGHO�WR�/LIH�)RUPV�

,Q�WKH�(,�3URMHFW�ZLQGRZ��VHOHFW�WKH�3HOYLV��3DUHQW�*URXS��RI�
6XQGDQFHU��([SRUW�WKH�PRGHO�XVLQJ�)LOH�!�0RGHO�!�)DFW��$�GLDORJ�
ER[�ZLOO�DSSHDU��DVNLQJ�LI�\RX�ZDQW�WR�SUHVHUYH�WKH�KLHUDUFK\��<HV�
ZH�GR��&OLFN�2.��

Result:  4_ModelSundancer (a Fact model)

Step 5 Importing the Model
,Q�/LIH�)RUPV��RSHQ�D�QHZ�DQLPDWLRQ�E\�FKRRVLQJ�)LOH�PHQX�!�
1HZ�$QLPDWLRQ��

1RZ�LPSRUW�WKH�0RGHO6XQGDQFHU�LQWR�/LIH�)RUPV��FKRRVH�,PSRUW�
)LJXUH�FRPPDQG�

%HFDXVH�/LIH�)RUPV�FRQYHUWV�*UDQJHU�XQLWV�IURP�(OHFWULF,PDJH�
WR�0HWHUV��)DFW�PRGHOV�DUH�YHU\�ODUJH�ZKHQ�LPSRUWHG�LQWR�/LIH�
)RUPV��<RX�ZLOO�QHHG�WR�UHVL]H�WKH�PRGHOV�LQ�/LIH�)RUPV�

Step 6 Scaling the Model
6HOHFW�WKH�PRGHO�E\�FOLFNLQJ�RQ�LW�LQ�WKH�6WDJH�ZLQGRZ��,I�\RX�
FDQQRW�ILQG�LW�LQ�WKH�6WDJH�ZLQGRZ��\RX�FDQ�VHOHFW�LW�E\�FOLFNLQJ�
RQ�WKH�OHWWHU�$�LQ�WKH�)LJXUH�6WDWXV�JULG��7KLV�LV�WKH�ILJXUH·V�
VKRUWQDPH�

7R�VFDOH�WKH�PRGHO�FKRRVH�)LJXUH�PHQX�!�+HLJKW�DQG�6FDOH��
6FDOH�WKH�PRGHO�WR�D�PDQDJHDEOH�VL]H��IRU�H[DPSOH�����PHWHUV��

)LJXUH�VWDWXV
JULG

<�/RFDWLRQ

;�/RFDWLRQ

Life Forms Stage window showing model’s foot

(OHFWULF,PDJH

/LIH�)RUPV

/LIH�)RUPV



<RX�PD\�KDYH�WR�UHVHW�WKH�ORFDWLRQ�RQ�WKH�VWDJH�WR������VR�WKDW�
WKH�PRGHO�LV�FHQWHUHG�RQ�WKH�VWDJH��(QWHU���LQ�WKH�;�DQG�<�
/RFDWLRQ�ILHOGV�LQ�WKH�6WDJH�ZLQGRZ�

Result: �B6XQGDQFHU�OI

Step 7 Applying Mocap 
<RX�FDQ�DQLPDWH�WKH�PRGHO�LQ�/LIH�)RUPV�E\�SDVWLQJ�NH\IUDPHG�
DQLPDWLRQ�IURP�3RZHU0RYHV�,��E\�SDVWLQJ�PRWLRQ�FDSWXUH�GDWD�WR�
WKH�PRGHO�IURP�3RZHU0RYHV�,,��RU�E\�FUHDWLQJ�QHZ�NH\IUDPHG�
DQLPDWLRQV�IURP�VFUDWFK��1RWH��3RZHU0RYHV�,�DQG�,,�FRPH�ZLWK�
/LIH�)RUPV�6WXGLR�Y����

+HUH��ZH�ZLOO�XVH�WZR�PRFDS�VHTXHQFHV�WKDW�FRPH�ZLWK�/LIH�
)RUPV��'DQFH�EYK��DQG�'DQFH��EYK�

)LUVW��RSHQ�'DQFH�EYK�

1H[W��LQ�WKH�7LPHOLQH�ZLQGRZ�RI�WKLV�DQLPDWLRQ��FOLFN�WKH�JUH\�
SDQHO�WR�WKH�OHIW�RI�WKH�ILJXUH·V�DQLPDWLRQ��7KLV�VHOHFWV�DOO�WKH�
NH\IUDPHV�LQ�WKH�DQLPDWLRQ�

&RS\�WKH�NH\IUDPHV�IURP�WKH�7LPHOLQH�RI�'DQFH�EYK�WR�
6XQGDQFHU�E\�FKRRVLQJ�(GLW�PHQX�!�&RS\��3RVLWLRQ�WKH�LQVHUWLRQ�
SRLQW�LQ�WKH�ILUVW�IUDPH�RI�6XQGDQFHU·V�7LPHOLQH�E\�FOLFNLQJ�RQ�
)UDPH�2QH��7KHQ�FKRRVH�(GLW�PHQX�!�3DVWH�

7KH�-RLQW�0DS�HGLWRU��ZLOO�RSHQ�WR�DOORZ�\RX�WR�PDS�WKH�%LR9LVLRQ�
6WLFN�ILJXUH�WR�6XQGDQFHU��0DS�WKH�PRFDS�GDWD�WR�6XQGDQFHU�E\

� 0DWFKLQJ�XS�WKH�MRLQWV�RI�WKH�WZR�PRGHOV��DQG�PDNH�VXUH�WKDW�RUL�

Two mocap sequences in Life Forms with paths displayed

&OLFN�KHUH�WR
6HOHFW�DOO
.H\IUDPHV

/LIH�)RUPV



HQWDWLRQ�RI�6XQGDQFHU·V�MRLQW�D[HV�DUH�FRUUHFW�

� &KHFNLQJ�WKDW�WKH�MRLQW�D[LV�RI�WKH�VRXUFH�DQG�GHVWLQDWLRQ�PRGHOV�
OLH�DORQJ�WKH�MRLQW��DQG�SRLQW�LQ�WKH�GLUHFWLRQ�WKH�MRLQW�LV�SRLQWLQJ��
8VH�WKH�$[LV�LQGLFDWRU�WR�GR�WKLV��<RX�PD\�KDYH�WR�FKDQJH�YLHZV�E\�
FOLFNLQJ�RQ�WKH�DOWHUQDWLYH�YLHZ�SDQHOV�

7KHQ��FOLFN�2.

�

Result: 7_Sundancing.lfa

1RWH 'HWDLOHG�LQIRUPDWLRQ�DERXW�PDSSLQJ�PRWLRQ�FDSWXUH�GDWD�WR�
PRGHOV�LV�JLYHQ�LQ�WKH�/LIH�)RUPV�����8VHU�*XLGH�

Step 8 Adding More Mocap
1RZ��WR�DSSHQG�WKH�VHFRQG�PRFDS�VHTXHQFH�WR�'DQFH�EYK��

)LUVW��RSHQ�'DQFH��EYK��

,Q�WKH�7LPHOLQH�ZLQGRZ��FOLFN�WKH�JUH\�SDQHO�WR�WKH�OHIW�RI�LWV�
NH\IUDPHV�

7KHQ��FKRRVH�(GLW�PHQX�!�&RS\��1RZ��SRVLWLRQ�WKH�LQVHUWLRQ�
SRLQW�DIWHU�WKH�ODVW�NH\IUDPH�LQ�7LPHOLQH�RI�6XQGDQFHU�E\�FOLFNLQJ�
RQ�WKH�IUDPH��

Joint Map editor

6RXUFH�DQG�GHVWLQDWLRQ�MRLQWV�VKRXOG�EH�SDLUHG
&RUUHFWO\

$[LV�LQGLFDWRU�IRU�MRLQWV�VKRXOG�SRLQW�LQ�WKH�GLUHFWLRQ
RI�WKH�MRLQW�

$OWHUQDWLYH�9LHZ�3DQHOV

/LIH�)RUPV



<RX�FDQ�QRZ�SDVWH�WKH�PRFDS�VHTXHQFH�E\�FKRRVLQJ�(GLW�PHQX�
!�3DVWH��:H�DGGHG�D�IHZ�HPSW\�IUDPHV�EHWZHHQ�WKH�VHTXHQFH�
WR�VORZ�GRZQ�WKH�WUDQVLWLRQ��

9RLOD��6XQGDQFHU�LV�QRZ�GDQFLQJ�

1RZ�WKDW�ZH�KDYH�WKH�DQLPDWLRQ�ZH�ZDQW��KRZ�GR�ZH�JHW�LW�LQWR�
3URMHFW6XQGDQFHU"�

Step 9 Exporting Motion
<RX�QHHG�WR�H[SRUW�WKH�DQLPDWLRQ�LQ�%9+�ILOH�IRUPDW��&KRRVH�)LOH�
PHQX�!�([SRUW��6HOHFW�%9+�IURP�WKH�([SRUW�)RUPDW�OLVW�

%H�VXUH�WR�FKHFN�WKH�IROORZLQJ�H[SRUW�RSWLRQV��

� 6FDOH�WR�2ULJLQDO�6L]H

� ([SRUW�LQ�0HWHUV

� 8VH�/HIW�+DQG�&RRUGLQDWH�6\VWHP

Result:  8_Sundancing.bvh

Step 9 Importing Motion
1RZ�WR�LPSRUW�WKH�%9+�PRWLRQ�GDWD�LQ�WR�3URMHFW6XQGDQFHU�

,Q�(,��FKRRVH�)LOH�PHQX!�$GG!�0RWLRQ�!�%9+��)LQG�
VXQGDQFLQJ�EYK�²�WKH�ILOH�ZH�MXVW�H[SRUWHG�

�$�GLDORJ�ER[�DSSHDUV��7KH�RSWLRQ�&KDQJH�5LJKW�WR�/HIW�
&RRUGLQDWHV�LV�JUH\HG�RXW��'R�QRW�VHOHFW�WKLV�RSWLRQ��:H�KDYH�
DOUHDG\�FRUUHFWHG�WKLV�SUREOHP�E\�H[SRUWLQJ�WKH�%9+�LQ�WKH�/HIW�
+DQG�FRRUGLQDWH�V\VWHP�

7KH�)L[�5RWDWLRQ�2UGHU�RSWLRQ�PD\�DOVR�EH�JUD\HG�RXW��7KLV�
RSWLRQ�LV�XQDYDLODEOH�ZKHQ�WKHUH�LV�D�SHUIHFW�PDWFK�LQ�WKH�
URWDWLRQ�RUGHU�RI�HDFK�MRLQW�DQG�WKH�URWDWLRQ�RUGHU�RI�WKH�PRWLRQ�
GDWD�LQ�WKH�%9+�ILOH�

,I�WKH�URWDWLRQ�RUGHU�QHHGV�WR�EH�IL[HG��WKH�RSWLRQ�LV�DYDLODEOH�DQG�
LV�VHOHFWHG�E\�GHIDXOW��:KHQ�)L[�5RWDWLRQ�2UGHU�LV�VHOHFWHG��
(OHFWULF,PDJH�ZLOO�WKH�FKDQJH�WKH�URWDWLRQ�RUGHU�RI�DOO�WKH�MRLQWV�
WR�PDWFK�WKH�PRWLRQ�GDWD��7KLV�LV�GHVLUDEOH��&OLFN�2.��

(OHFWULF,PDJH�LPSRUWV�PRWLRQ�GDWD�DV�&XVWRP�NH\IUDPHV��,WV�
PRWLRQ�SDWK�FDQQRW�EH�PDQLSXODWHG�E\�HGLWLQJ�WKH�VSOLQHV�XVLQJ�
WKH�)XQFWLRQ�FXUYH�HGLWRU�

/LIH�)RUPV

(OHFWULF,PDJH



Step 11 Setting Frames to Show
$QRWKHU�GLDORJ�ER[�DSSHDUV��DVNLQJ�LI�\RX�ZDQW�WR�VHW�IUDPH�
UDQJH�WR�GLVSOD\�WKH�PRWLRQ�GDWD��&OLFN�<HV��

Step 12 1RZ�WKH�PRPHQW�RI�WUXWK��:LOO�WKH�PRWLRQ�GDWD�ZRUN�LQ�
(OHFWULF,PDJH"�+DYH�QR�IHDU�

7KH�DQLPDWLRQ�IURP�WKH�%9+�ILOH�PDSV�WR�WKH�PRGHO�
DXWRPDWLFDOO\��6XQGDQFHU�LV�SRLVHG�WR�GDQFH�

Result: ��B3URMHFW6XQGDQFHUB)LQLVK

&RQJUDWXODWLRQV��<RX�KDYH�VXFFHVVIXOO\�FRPSOHWHG�WKH�WXWRULDO��
<RX�QRZ�NQRZ�KRZ�WR�EULQJ�H[FLWLQJ�/LIH�)RUPV�DQLPDWLRQ�GDWD�
LQWR�(OHFWULF,PDJH�

<RX�DUH�QRZ�UHDG\�WR�VHW�XS�\RXU�OLJKWV�DQG�FDPHUDV��DGG�SURSV��
DSSO\�WH[WXUHV�DQG�FRORUV�DQG�UHQGHU�\RXU�DQLPDWLRQ�XVLQJ�
(OHFWULF,PDJH·V�TXDOLW\�UHQGHULQJ�HQJLQH�

2WKHU�7HFKQLTXHV

OBM-DXF technique
$VLGH�IURP�WKH�)$&7�%9+�PHWKRG��\RX�FDQ�DOVR�XVH�WKH�';)�2%0�
PHWKRG��7KH�LOOXVWUDWLRQ�EHORZ�VXPPDUL]HV�KRZ�GDWD�PRYHV�
EHWZHHQ�/LIH�)RUPV��(OHFWULF,PDJH��DQG�WKH�PRGHOHU

(OHFWULF,PDJH



�

7KLV�WHFKQLTXH�DOORZV�\RX�WR�ZRUN�ZLWK�PRGHOV�WKDW�\RX�FDQ·W�EULQJ�
LQWR�(OHFWULF,PDJH�EXW�DUH�DOUHDG\�LQ�/LIH�)RUPV��7KLV�LV�D�GLUHFW�ZD\�
RI�H[SRUWLQJ�DQLPDWLRQ�DQG�PRGHOV�WR�(OHFWULF,PDJH��

7KHUH�LV�RQH�OLPLWDWLRQ��KRZHYHU��WKH�DQLPDWLRQ�LPSRUWHG�LV�GHILQHG�
DV�FXVWRP�NH\IUDPHV�LQ�DEVROXWH�YDOXHV�IRU�VHSDUDWH�REMHFWV�DQG�LV�
QRW�HDV\�WR�UHSRVLWLRQ�LQ�(OHFWULF,PDJH��<RX�FDQ�ZRUN�DURXQG�WKLV�
OLPLWDWLRQ�E\�

� $QLPDWLQJ�DOO�\RXU�PRGHOV�LQ�/LIH�)RUPV��VHWWLQJ�XS�WKH�LQWHUDFWLRQ�
LQ�/LIH�)RUPV�EHIRUH�H[SRUWLQJ�WKH�2%0�PRWLRQ�GDWD�

� 0HUJLQJ�VHSDUDWH�SURMHFW�ILOHV�ZLWK�LPSRUWHG�DQLPDWLRQ�DQG�PRG�
HOV�LQWR�D�VLQJOH�ILOH��8VH�D�SDUHQW�ZRUOG�HIIHFWRU�ZKHQ�PHUJLQJ��
WKHQ�UHSRVLWLRQ�DQG�VFDOH�WKH�SDUHQW�HIIHFWRU�RI�HDFK�PHUJHG�
SURMHFW��DV�QHHGHG��RQFH�DOO�WKH�(OHFWULF,PDJH�SURMHFWV�DUH�PHUJHG�
LQWR�D�VLQJOH�SURMHFW��7KLV�DSSURDFK�HQDEOHV�\RX�WR�FUHDWH�PXOWL�ILJ�
XUH�DQLPDWLRQV��DQG�VWLOO�UHWDLQ�WKH�LQWHUDFWLRQ�RI�WKH�DQLPDWHG�
PRGHOV�

7R�H[SRUW�PRGHO�DQG�JHRPHWU\�WR�(OHFWULF,PDJH�IURP�/LIH�)RUPV��
VLPSO\�H[SRUW�D�';)�PRGHO��DQG�2%0��PRWLRQ��ILOH�IRU�WKH�DQLPD�
WLRQ��7R�H[SRUW�FKRRVH�)LOH�PHQX�!�([SRUW��

:KHQ�H[SRUWLQJ�';)�ILOHV��FKHFN�WKH�IROORZLQJ�RSWLRQV�

� 'HIDXOW�6KDSH�2QO\

� $SSHQG�)LJXUH�,QGH[�WR�-RLQW�QDPHV

:KHQ�H[SRUWLQJ�2%0�ILOHV��FKHFN�WKH�IROORZLQJ�RSWLRQV�

� $SSHQG�,QGH[�WR�-RLQW�QDPHV

� )L[�&HQWHU�3RLQWV�

Modeler

Life Forms

ElectricImage

VRML,.LF, IDS

DXF (Geometry)(Motion) OBM



)LOH�)RUPDWV�6XSSRUWHG

Model geometry

';)

7KH�';)�ILOH�IRUPDW�DOORZV�\RX�WR�H[SRUW�PRGHO�JHRPHWU\�IURP�/LIH�
)RUPV�WR�(OHFWULF,PDJH��7KLV�ILOH�IRUPDW�H[SRUWV�WKH�VXUIDFH�VKDSH�
RU�JHRPHWU\�IRU�HDFK�RI�WKH�PRGHO·V�MRLQWV��+RZHYHU��LW�GRHV�QRW�
H[SRUW�LPSRUWDQW�LQIRUPDWLRQ�VXFK�DV�KLHUDUFK\��DQG�SLYRW�SRLQWV��
';)�PRGHOV�FDQ�EH�DQLPDWHG�LQ�(OHFWULF,PDJH�E\�DSSO\LQJ�DEVROXWH�
PRWLRQ�EXW�QRW�UHODWLYH�GDWD�

Note (OHFWULF,PDJH�FRQYHUWV�';)�ILOHV�WR�D�)$&7�ILOH��DQG�WKHQ�
UHDGV�WKH�PRGHO�IURP�WKH�)$&7�ILOH�

)$&7

/LIH�)RUPV�LPSRUWV�PRGHOV�IURP�)$&7�ILOHV�H[SRUWHG�E\�
(OHFWULF,PDJH��<RX�FDQ�XVH�)$&7�ILOHV�WR�LPSRUW�PRGHOV�IURP�
(OHFWULF,PDJH�LQWR�/LIH�)RUPV��:KHQ�D�)$&7�PRGHO�LV�LPSRUWHG�LQWR�
/LIH�)RUPV��LW�ZLOO�KDYH�WKH�VDPH�MRLQW�QDPHV��SLYRW�SRLQWV��KLHUDUFK\�
DQG�RULHQWDWLRQ�DV�WKH�PRGHO�LQ�(OHFWULF,PDJH�

Animation data
$QLPDWLRQ�GDWD�FDQ�EH�NH\IUDPHG�/LIH�)RUPV�GDWD��PRWLRQ�FDSWXUH�
GDWD�PRGLILHG�LQ�/LIH�)RUPV��SURFHGXUDOO\�JHQHUDWHG�ZDON�VHTXHQFH�
GDWD�RU�DQ\�FRPELQDWLRQ�RI�WKHVH��

$OO�PRWLRQ�GDWD�ILOH�IRUPDWV�EHORZ�VWRUH�PRWLRQ�RI�HDFK�MRLQW�DV�VHS�
DUDWH�VWUHDPV�RI�LQIRUPDWLRQ��%9+��2%0�DQG�%9$�KDYH�VLPLODU�IRU�
PDWV�IRU�UHFRUGLQJ�PRWLRQ�GDWD��WKH\�OLVW�WKH�MRLQW�QDPH��DQG�XQGHU�
LW��WKH\�OLVW�WKH�SRVLWLRQ�RI�WKH�MRLQW�DW�HDFK�IUDPH�LQ�URWDWLRQ�DQJOHV�

0RWLRQ�GDWD�IRU�HDFK�MRLQW�FDQ�EH�VWRUHG�DV�HLWKHU�D�UHODWLYH�RU�DEVR�
OXWH�URWDWLRQ��5HODWLYH�PHDQV�WKDW�WKH�SRVLWLRQ�RI�D�MRLQW�LV�GHVFULEHG�
UHODWLYH�WR�LWV�SDUHQW·V�D[HV��ZKHUH�DV�$EVROXWH�PHDQV�WKDW�WKH�SRVL�
WLRQ�RI�D�MRLQW�RYHU�WLPH�LV�GHVFULEHG�UHODWLYH�WR�D�FRQVWDQW�JOREDO�
D[LV��7KH�EHQHILW�RI�PRWLRQ�GDWD�WKDW�LV�VWRUHG�LQ�DEVROXWH�URWDWLRQV�
LV�WKDW�LW�FDQ�EH�DSSOLHG�WR�PRGHOV�WKDW�DUH�QRW�OLQNHG��

(OHFWULF,PDJH�LPSRUWV�PRWLRQ�GDWD�LQ�WKH�IROORZLQJ�ILOH�IRUPDWV�DV�
FXVWRP�NH\IUDPHV��&XVWRP�NH\IUDPHV�GLIIHU�IURP�QRUPDO�NH\IUDPHV�
LQ�WKDW�WKHLU�PRWLRQ�SDWKV�FDQQRW�EH�PDQLSXODWHG�DV�VSOLQHV�LQ�
(OHFWULF,PDJH�



%9+

7KH�%9+��%LR9LVLRQ�+LHUDUFKLFDO�0RWLRQ�'DWD��ILOH�IRUPDW�LV�D�WH[W�ILOH�
IRUPDW�WKDW�VWRUHV�PRWLRQ�GDWD��%9+�VWRUHV�PRWLRQ�GDWD�DV�UHODWLYH�
URWDWLRQV��%9+�ILOHV�VWRUHV�GHVFULSWLYH�LQIRUPDWLRQ�VXFK�DV�MRLQW�
QDPHV��KLHUDUFK\�LQIRUPDWLRQ��UHODWLRQVKLS�EHWZHHQ�MRLQWV���DQG�WKH�
SRVLWLRQ�RI�WKH�MRLQW·V�SLYRW�SRLQWV�UHODWLYH�WR�LWV�SDUHQW�MRLQW��MRLQW�
RIIVHW���7KLV�PHDQV�WKDW�%9+�ZLOO�RQO\�DSSO\�FRUUHFWO\�WR�PRGHOV�
ZKLFK�KDYH�WKH�VDPH�KLHUDUFK\�DQG�SLYRW�SRLQWV�

%9$

7KH�%9$�ILOH�IRUPDW�LV�WKH�VDPH�DV�WKH�%9+�ILOH�IRUPDW��H[FHSW�WKDW�
PRWLRQ�GDWD�LV�VWRUHG�DV�DEVROXWH�GDWD��WKDW�LV�WKH�URWDWLRQ�DQJOHV�
DUH�JLYHQ�UHODWLYH�WR�D�JOREDO�D[HV��/LNH�%9+��LW�DOVR�VWRUHV�WKH�MRLQW�
QDPHV��KLHUDUFK\�LQIRUPDWLRQ��DQG�SLYRW�SRLQWV�RI�HDFK�MRLQW�UHODWLYH�
WR�LWV�SDUHQW��7KLV�IRUPDW�LV�XVHG�E\�DSSOLFDWLRQV�WKDW�VXSSRUW�GHIRU�
PDWLRQ�EDVHG�RQ�DEVROXWH�URWDWLRQV��IRU�H[DPSOH�3L[HO�3XWW\�

2%0

7KH�(OHFWULF,PDJH�2%0�ILOH�IRUPDW�VWRUHV�DQLPDWLRQ�GDWD�DV�DEVR�
OXWH�URWDWLRQV��7KLV�PHDQV�WKDW�2%0�GDWD�FDQ�EH�DSSOLHG�WR�PRGHOV�
WKDW�DUH�QRW�KLHUDUFKLFDOO\�OLQNHG��

.QRZQ�/LPLWDWLRQV

� (OHFWULF,PDJH����5

7KH�WHFKQLTXH�RI�WUDQVIHUULQJ�DQLPDWLRQ�WR�(OHFWULF,PDJH�XVLQJ�
)$&7�IRU�JHRPHWU\�DQG�%9+�IRU�PRWLRQ�GDWD�ZRUNV�IRU�YHUVLRQV�
RI�(OHFWULF,PDJH�UHOHDVHG�EHIRUH����5��IRU�H[DPSOH��Y�����4��
Y���3�DQG�Y���4��7KH�)$&7�%9+�WHFKQLTXH�GRHV�QRW�ZRUN�LQ�
���5�EHFDXVH�)$&7�ILOHV�LW�H[SRUWV�FDXVHV�SLYRW�SRLQWV�WR�EH�
VKLIWHG�WR�LQFRUUHFW�SRVLWLRQV�LQ�/LIH�)RUPV�

� &XVWRP�.H\IUDPHV

(OHFWULF,PDJH�WUHDWV�LPSRUWHG�%9+�DQG�2%0�PRWLRQ�GDWD�DV�
&XVWRP�NH\IUDPHV��2QH�RI�WKH�OLPLWDWLRQV�RI�&XVWRP�NH\IUDPHV�
LV�WKDW�WKH\�FDQQRW�EH�HGLWHG�XVLQJ�WKH�)XQFWLRQ�&XUYH�HGLWRU���D�
QHZ�IHDWXUH�LQ�Y����

� %RQHV

,Q�YHUVLRQ������(OHFWULF,PDJH�LQWURGXFHG�VXSSRUW�IRU�ERQHV�
GULYHQ�DQLPDWLRQ��8QIRUWXQDWHO\��WKH�LPSOHPHQWDWLRQ�LV�QRW�FRP�
SOHWH�HQRXJK�WR�DOORZ�\RX�WR�XVH�PRWLRQ�FDSWXUH�GDWD�WR�DQL�
PDWH�D�FRPSOH[�FKDUDFWHU��7KXV��WKH�PRVW�UHOLDEOH�ZD\�RI�
JHWWLQJ�PRWLRQ�GDWD�LQWR�(OHFWULF,PDJH�LV�VWLOO�WR�DSSO\�PRWLRQ�
GDWD�DV�-RLQW�PRWLRQ�WR�MRLQWHG�PRGHOV�



*HQHUDO�&RQFHSWV

How ElectricImage applies Imported motion
7KH�NH\�WKLQJ�WR�UHPHPEHU��LV�WKDW�WKH�PRGHO�DQG�PRWLRQ�GDWD�PXVW�
PDWFK��:KDW�GR�ZH�PHDQ�E\�PDWFK"�

/LIH�)RUPV�H[SRUWV�DQLPDWLRQ�LQ�WKH�%9+�DQG�2%0�ILOH�IRUPDWV�
ZKLFK�VWRUH�PRWLRQ�GDWD�RQ�D�MRLQW�E\�MRLQW�EDVLV��:KHQ�WKHVH�ILOHV�
DUH�LPSRUWHG�LQWR�(OHFWULF,PDJH��(,�DXWRPDWLFDOO\�DSSOLHV�WKH�PRWLRQ�
GDWD�E\�FRPSDULQJ�WKH�joint names ZLWK�WKH�VDPH�LQIRUPDWLRQ�LQ�
WKH�PRGHO�LQ�WKH�(,�SURMHFW��,W�PD\�DOVR�FRPSDUH pivot points and 
hierarchy�LQ�WKH�PRWLRQ�ILOH��

,I�WKHUH�LV�D�GLVFUHSDQF\�LQ�WKH�MRLQW�QDPHV��DQ�HUURU�PHVVDJH�ZLOO�
DSSHDU��DQG�WKH�PRWLRQ�GDWD�IRU�WKRVH�MRLQWV�ZLOO�QRW�EH�DSSOLHG�

,I�WKHUH�LV�D�GLVFUHSDQF\�LQ�WKH�SLYRW�SRLQWV�RU�KLHUDUFK\��WKH�GDWD�
PD\�QRW�EH�DSSOLHG�WR�WKH�JHRPHWU\�RU�PD\�EH�DSSOLHG�EXW�WKH�
UHVXOWLQJ�DQLPDWLRQ�ZLOO�EH�LQFRUUHFW��

Fitting the Motion to the Model
$QRWKHU�DVSHFW�RI�PDWFKLQJ�PRWLRQ�WR�PRGHOV�LQ�(,��LV�WKH�ILW��+RZ�
ZHOO�ZLOO�WKH�PRWLRQ�ILW�WKH�PRGHO"�7KH�PDLQ�IDFWRUV�WKDW�DIIHFW�WKH�
ILW�DUH�WKH�

� 3RVLWLRQ�RI�WKH�MRLQWV�SLYRW�SRLQWV��DQG�
� +LHUDUFK\�RI�WKH�PRGHO�
� 6L]H�RI�WKH�PRGHO�DQG�PRWLRQ

Why Pivot Points are Important
7R�XQGHUVWDQG�KRZ�SLYRW�SRLQWV�DIIHFW�WKH�PRWLRQ�DSSOLHG�WR�WKH�
PRGHO��\RX�KDYH�WR�XQGHUVWDQG�KRZ�PRWLRQ�GDWD�LV�GHVFULEHG��7KH�
SRVLWLRQ�RI�D�MRLQW�LV�GHVFULEHG�DV�WKH�DQJOH�RI�URWDWLRQ�DURXQG�WKH�
MRLQW·V�SLYRW�SRLQW��:KHQ�PRWLRQ�GDWD�LV�DSSOLHG�LW�URWDWHV�WKH�MRLQW�
DURXQG�WKH�SLYRW�SRLQW�GHILQHG�LQ�(OHFWULF,PDJH��7KXV��ZKHQ�WKH�
SLYRW�SRLQWV�RI�WKH�PRGHO�DUH�ZURQJ��WKH�PRWLRQ�GDWD�ZLOO�URWDWH�WKH�
MRLQW�LQFRUUHFWO\��,W�PD\�FDXVH�WKH�MRLQWV�WR�RYHU�RU�XQGHU�URWDWH��RU�LW�
PD\�FDXVH�MRLQWV�WR�EUHDN�RII�IURP�DGMDFHQW�MRLQWV�

Why Hierarchy is Important
7KH�D[LV�RI�HDFK�MRLQW�LV�UHODWLYH�WR�WKH�SRVLWLRQ�RI�WKH�MRLQW��$QRWKHU�
ZD\�RI�H[SUHVVLQJ�WKLV�FRQFHSW�LV�WKDW�HDFK�MRLQW�KDV�LWV�RZQ�ORFDO�
D[LV��7KH�D[HV�RI�D�MRLQW�FKDQJHV�GHSHQGLQJ�RQ�WKH�SRVLWLRQ�RI�LWV�



SDUHQW�MRLQW�WKDW�FRPHV�EHIRUH�LW��H�J��WKH�XSSHU�DUP�LV�WKH�SDUHQW�RI�
WKH�ORZHU�DUP���&RQVLGHU�WKH�LOOXVWUDWLRQ�EHORZ��

6RPH�PRWLRQ�GDWD�ILOH�IRUPDWV�VWRUH�UHODWLYH�LQVWHDG�RI�DEVROXWH�
URWDWLRQ�DQJOHV��IRU�H[DPSOH�%LR9LVLRQ�%9+�IRUPDW��5HODWLYH�URWDWLRQ�
DQJOHV�DUH�WKH�DQJOHV�RI�URWDWLRQ�JLYHQ�UHODWLYH�WR�WKH�SDUHQW�MRLQW·V�
ORFDO�D[HV��:KHQ�PRWLRQ�GDWD�LV�UHFRUGHG�LQ�WKLV�ZD\��WKH�PRGHO�WKDW�
WKH�GDWD�ZLOO�EH�DSSOLHG�WR�PXVW�KDYH�WKH�VDPH�KLHUDUFK\�DV�WKH�
GDWD�LQ�WKH�PRWLRQ�ILOH��

Summary 7R�NHHS�WKLQJV�UHDOO\�VLPSOH��ZH�UHFRPPHQG�WKDW�\RX�JHQHUDWH�WKH�
PRWLRQ�GDWD�XVLQJ�WKH�H[DFW�VDPH�DV�\RX�ZLOO�EH�DSSO\LQJ�WKH�
PRWLRQ�WR�LQ�\RXU�(,�SURMHFW��7KLV�ZD\�WKH�PRGHO�DQG�PRWLRQ�GDWD�ZLOO�
KDYH�WKH�VDPH�

� -RLQW�QDPHV

� 6DPH�SLYRW�SRLQWV

� +LHUDUFK\
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