
&UHDWLQJ�$QLPDWLRQ�IRU�&LQHPD��'�LQ�
/LIH�)RUPV�6WXGLR��

,QWURGXFLQJ�D�QHZ�ZD\�WR�DQLPDWH�FKDUDFWHUV�
IRU�&LQHPD��'�

&KDUDFWHU�$QLPDWLRQ�LV�RQH�RI�WKH�PRVW�
UHZDUGLQJ�DOEHLW�FKDOOHQJLQJ�W\SH�RI�DQLPDWLRQ�
\RX�FDQ�XQGHUWDNH�DV�D��'�DUWLVW��1RZ��WKHUH�LV�
D�QHZ�ZD\�IRU�&LQHPD��'�XVHUV�WR�DQLPDWH��
<RX¶OO�ZDQW�WR�UHDG�WKLV�GRFXPHQW�LI�\RX�DUH�
ORRNLQJ�IRU�ZD\V�WR�

� &UHDWH�PRUH�PRWLRQ�LQWHQVLYH�SURMHFWV�

� 'R�PRUH�ZLWK�PRFDS�GDWD�

7KLV�WXWRULDO�GHVFULEHV�KRZ�ZH�VHW�XS�WKH�
SURMHFW�³$XUD�$OLYH�´��$XUD�ZDV�FUHDWHG�ZLWK�D�
PRGHO�FUHDWHG��'6�0D[��8VLQJ�ERQHV��ZH�XVH�
PRFDS�GDWD�WR�DQLPDWH�$XUD�DQG�UHQGHU�KHU�LQ�
&LQHPD��'�

<RX�ZLOO�QHHG�/LIH�)RUPV�6WXGLR�����DQG�&LQ�
HPD��'��DQG�QHZ�/LJKW:DYH�SOXJ�LQV�IURP�
&UHGR�,QWHUDFWLYH�,QF�

+RZ�GRHV�LW�:RUN"

7XWRULDO��9DPSLUH�
$OLYH�

2WKHU�7HFKQLTXHV

3URMHFW�&RQVWUDLQWV

*HQHUDO�&RQFHSWV
:K\�3LYRW�3RLQWV�DUH�
,PSRUWDQW
:K\�+LHUDUFK\�LV�,P�
SRUWDQW

'RF�9HUVLRQ�� /DVW�XSGDWHG���������

�7KLV�GRFXPHQW�LV�FRQWLQXDOO\�EHLQJ�UHYLVHG�WR�SRVW�ODWHVW�WHFKQLTXHV�DQG�LQIRUPDWLRQ�FRQ�
WULEXWHG�E\�XVHUV�OLNH�\RX��3OHDVH�VHQG�\RXU�FRQWULEXWLRQV�WR�LQIR#FUHGR�LQWHUDFWLYH�FRP�



+RZ�GRHV�LW�ZRUN"

/LIH�)RUPV�VKDUHV�WZR�ILOH�IRUPDWV�LQ�FRPPRQ�ZLWK�&LQHPD��'��WKH�
/LJKWZDYH�VFHQH�ILOH���OZV��DQG�%LRYLVLRQ�PRWLRQ�FDSWXUH�ILOH�IRUPDW�
��EYK���

Lightwave Scene file
/LIH�)RUPV�FDQ�H[SRUW�JHRPHWU\�DQG�PRWLRQ�DV�/:6�ILOH��6LQFH�&LQ�
HPD��'�UHDGV�WKLV�ILOH�IRUPDW��\RX�FDQ�EULQJ�DQ\�VHJPHQWHG�PRGHO�
DQG�PRWLRQ�WKDW�\RX�DQLPDWHG�LQ�/LIH�)RUPV�LQWR�&LQHPD��'�LQ�RQH�
HDV\�VWHS�

BioVision motion capture file
&LQHPD��'�LPSRUWV�%LR9LVLRQ�ILOHV�YLD�LWV�%LR9LVLRQ�LPSRUW�SOXJ�LQ��
7KLV�SOXJ�LQ�FRPHV�ZLWK�WKH�;/�YHUVLRQ�RI�&LQHPD��'��DQG�LW�DOVR�
FRPHV�ZLWK�/LIH�)RUPV����7KLV�ILOH�IRUPDW�DOORZV�\RX�WR�EULQJ�PRWLRQ�
GDWD�DQG�D�%9+�VNHOHWRQ�ILJXUH�LQWR�&LQHPD��'��7KHQ��\RX�´ILWµ�WKH�
ERQH�VNHOHWRQ�WR�D�PHVK�PRGHO��)RU�PRUH�LQIRUPDWLRQ�SOHDVH�UHIHU�
WR�WKH�5HDGPH�ILOH�WKDW�DFFRPSDQLHV�WKH�&LQHPD��'�%LR9LVLRQ�SOXJ�
LQV�

7KH�GLDJUDP�EHORZ�VKRZV���ZD\V�WR�PRYH�GDWD�EHWZHHQ�/LIH�)RUPV�
DQG�&LQHPD��'��

/:6 %9+
�6HJPHQWHG�0RGHV

/LIH�)RUPV�6WXGLR��

&LQHPD��'

� �0RWLRQ�ZLWK�
%RQHV�	�$QLPDWLRQ�
�6HH�3URMHFW�/LPLWDWLRQV



Getting Cinema 4D models into Life Forms
$W�WKH�SUHVHQW�WLPH��/LIH�)RUPV�LV�ZRUNLQJ�RQ�D�ZD\�WR�LPSRUW�JHRP�
HWU\�IURP�&LQHPD��'�LQWR�/LIH�)RUPV��:H�DUH�LQ�WKH�ILQDO�SKDVH�RI�
GHYHORSLQJ�DQG�WHVWLQJ�D�950/���LPSRUW�WKDW�ZLOO�DOORZ�\RX�WR�LPSRUW�
PRGHOV�IURP�&LQHPD��'��3OHDVH�FRQWDFW�XV�LI�ZRXOG�OLNH�WR�EHWD�WHVW�
WKLV�SOXJ�LQ�



Tutorial: $XUD�$OLYH�

Objective�
7KLV�WXWRULDO�VKRZV�\RX�KRZ�WR�EULQJ�D�/LIH�)RUPV�DQLPDWLRQ�LQWR�&LQ�
HPD��'�IRU�UHQGHULQJ��1RWH�IRU�WKLV�WXWRULDO��ZH�ZLOO�XVH�VHJPHQWHG�
PRGHOV��<RX�FDQ�DOVR�H[SRUW�ERQHV�WR�GHIRUP�PHVK�PRGHOV�LQ�&LQ�
HPD��'��7KH�LOOXVWUDWLRQ�EHORZ�VXPPDUL]HV�KRZ�GDWD�PRYHV�
EHWZHHQ�&LQHPD��'�DQG�/LIH�)RUPV�LQ�WKLV�WXWRULDO��)RU�RWKHU�ZD\V�
RI�XVLQJ�/LIH�)RUPV�VHH�2WKHU�7HFKQLTXHV�

Important. Please note the following:

� ,I�\RX�KDYH�/LIH�)RUPV�&ODVVLF�����RU�/LIH�)RUPV�����\RX�ZLOO�
QHHG�WR�XSJUDGH�WR�WKH�6WXGLR�YHUVLRQ�WR�XVH�/LIH�)RUPV�ZLWK�
/LJKW:DYH��

�� <RX�ZLOO�QHHG�ODWHVW�/LJKWZDYH�SOXJ�LQ��3OHDVH�FRQWDFW�XV�DW�
LQIR#FUHGR�LQWHUDFWLYH�FRP�

� <RX�ZLOO�QHHG�&LQHPD��'·V�%LR9LVLRQ�LPSRUW�SOXJ�LQ��7KLV�SOXJ�LQ�
FRPHV�ZLWK�&LQHPD��'�;/�DQG�LV�DOVR�LQFOXGHG�LQ�/LIH�)RUPV�
6WXGLR���&'�LQ�WKH�7KLUG�3DUW\��&LQHPD��'�IROGHU�

Conventions and Files used
7KLV�WXWRULDO�XVHV�ERWK�&LQHPD��'�DQG�/LIH�)RUPV�6WXGLR����7R�PDNH�
LW�FOHDU�ZKLFK�DSSOLFDWLRQ�WR�XVH�DW�HDFK�VWHS��WKH�DSSOLFDWLRQ�LV�
JLYHQ�RQ�WKH�OHIW�

Step 1 Animate Aura
$XUD�LV�D�FXVWRP�PRGHO�WKDW�ZH�FUHDWHG�IRU�/LIH�)RUPV��<RX�ZLOO�
ILQG�VHYHUDO�/LIH�)RUPV�UHDG\�FXVWRP�PRGHOV�LQ�WKH�3RZHU0RYHV�

/:6

/LIH�)RUPV�6WXGLR
%9+�0RFDS�GDWD

�6HJPHQWHG
0RGHOV�	
DQLPDWLRQ�

&LQHPD��'

/LIH�)RUPV



OLEUDU\�WKDW�\RX�FDQ�XVH��,Q�/LIH�)RUPV��ZH�PDSSHG�%LR9LVLRQ�
PRWLRQ�FDSWXUH�GDWD�WR�KHU��7KLV�LQYROYHV�PDSSLQJ�KHU�MRLQWV�OLPE�
E\�OLPE�WR�WKH�ERQHV�RI�WKH�%LR9LVLRQ�VNHOHWRQ�

Step 2 Export as a LightWave Scene file
&LQHPD��'�LPSRUWV�/LJKW:DYH�VFHQH�ILOHV��/:6���+HQFH��ZH�ZLOO�
H[SRUW�$XUD�DQG�KHU�PRWLRQ�GDWD�WR�&LQHPD��'�LQ�WKH�/:6�ILOH�
IRUPDW�

7R�H[SRUW�WKH�DQLPDWLRQ�FKRRVH�)LOH�PHQX�!�([SRUW��,Q�WKH�([SRUW�
GLDORJ�ER[��FOLFN�WKH�/LJKW:DYH�LFRQ�LQ�WKH�([SRUW�/LVW�ZLQGRZ��
6HOHFW�WKH�H[SRUW�RSWLRQV�DV�IROORZV�

� 'HVHOHFW�%RQHV�RQO\��
� 6HOHFW�*HRPHWU\��
� 'R�QRW�FOLFN�.H\IUDPHV�RQO\��

Note �,I�WKH�/LJKW:DYH�LFRQ�FDQQRW�EH�IRXQG��WKLV�PHDQV�WKDW�\RX�
GR�QRW�KDYH�WKH�/LJKW:DYH�SOXJ�LQ�RU�\RX�DUH�QRW�XVLQJ�WKH�6WXGLR�
YHUVLRQ�RI�/LIH�)RUPV��,QVWDOO�WKH�SOXJ�LQ�E\�GUDJJLQJ�LW�LQWR�WKH�3OXJ�
LQ�IROGHU�LQ�WKH�/LIH�)RUPV���IROGHU�DQG�UHVWDUW�/LIH�)RUPV�

Step 3 Import the Scene file
,Q�&LQHPD��'��RSHQ�WKH�/LJKW:DYH�VFHQH�ILOH���/:6���<RX�ZLOO�VHH�
$XUD��7KHQ�FOLFN�SOD\�WR�VHH�WKH�DQLPDWLRQ��

Step 4 Import Scene elements
&LQHPD��'�DOORZV�\RX�WR�DGG�VFHQH�HOHPHQWV�VXFK�DV�OLJKWV��
FDPHUDV��SURSV�IURP�DQRWKHU�&�'�ILOH��<RX�PD\�FKRRVH�WR�GR�WKLV�
QRZ�

Step 6 Rendering
+HUH�LV�ZKHUH�\RX�WDNH�RYHU�ZLWK�\RXU�H[SHUWLVH�LQ�&�'�

2WKHU�7HFKQLTXHV

Animating with Bones & Meshes
,Q�/LIH�)RUPV�DQ\�PRWLRQ�FUHDWHG�HLWKHU�E\�

� .H\IUDPLQJ�
� 3URFHGXUDOO\�XVLQJ�WKH�:DON�*HQHUDWRU��RU
� (GLWLQJ�PRFDS�GDWD�IURP�WKH�3RZHU0RYHV�/LEUDULHV

&LQHPD��'

&LQHPD��'

&LQHPD��'

/LIH�)RUPV



�FDQ�EH�H[SRUWHG�DV�D�%LR9LVLRQ�ILOH���%9+���:KHQ�&LQHPD��'�
LPSRUWV�D�%9+�ILOH��LW�UHSUHVHQWV�WKH�PRWLRQ�GDWD�DV�D�VHW�RI�ERQHV�

<RX�ZLOO�QHHG�WR�DWWDFK�WKH�ERQHV�WR�D�PHVK�PRGHO��)RU�PRUH�LQIRU�
PDWLRQ�RQ�KRZ�WR�´ILWµ�WKH�ERQHV�WR�D�PHVK�SOHDVH�VHH�WKH�5HDGPH�
ILOH�WKDW�FRPHV�ZLWK�WKH�&LQHPD��'�%LR9LVLRQ�LPSRUW�SOXJ�LQ��$�
VRXQG�XQGHUVWDQGLQJ�RI�KRZ�WR�VHW�XS�ERQHV�WR�JHW�D�JRRG�HIIHFW�IRU�
FRPSOH[�VNHOHWRQV�

)LOH�)RUPDWV�6XSSRUWHG

LightWave Scene file (.LWS)
/LIH�)RUPV�FDQ�H[SRUW�DQLPDWLRQ�\RX�FUHDWHG���HLWKHU�E\�XVLQJ�
PRFDS�GDWD��SURFHGXUDOO\�XVLQJ�WKH�:DON�*HQHUDWRU�RU�E\�NH\IUDP�
LQJ�WR�/LJKW:DYH��<RX�KDYH�VHYHUDO�RSWLRQV�

� 0HUJH�WKH�PRWLRQ�GDWD�WR�D�VFHQH�ILOH�³�,I�\RX�KDYH�D�VFHQH�ILOH�
WKDW�FRQWDLQV�REMHFWV�WKDW�ZHUH�DQLPDWHG�LQ�/LIH�)RUPV��\RX�FDQ�
PHUJH�WKH�DQLPDWLRQ�RI�WKRVH�REMHFWV�WR�WKLV�VFHQH�ILOH�

� ([SRUW�0RWLRQ�ZLWK�%RQHV�2QO\�³�([SRUWV�D�QHZ�VFHQH�ILOH��$OORZV�
\RX�WR�H[SRUW�ERQHV�ZLWK�DQLPDWLRQ��7KH�EHQHILW�RI�WKLV�LV�WKDW�\RX�
FDQ�DWWDFK�WKH�ERQHV�WR�D�PHVK�LQ�/LJKW:DYH��'��1RWH��WKLV�RSWLRQ�
LV�LQWHQGHG�IRU�XVH�ZKHQ�H[SRUWLQJ�WR�/LJKW:DYH��'��,W�PD\�QRW�
ZRUN�IRU�H[SRUWLQJ�%RQHV�WR�&LQHPD��'�

� ([SRUW�0RWLRQ�ZLWK�*HRPHWU\�³�([SRUWV�D�VFHQH�ILOH��FUHDWLQJ�QHZ�
REMHFW�ILOHV���OZR��LQ�WKH�FRQWHQW�GLUHFWRU\�IRU�DOO�PRGHOV�LQ�/LIH�
)RUPV��&LQHPD��'�XVHUV�FDQ�VHOHFW�WKLV�RSWLRQ�WR�HIIHFWLYHO\�EULQJ�
D�/LIH�)RUPV�DQLPDWLRQ�LQWR�&LQHPD��'�IRU�UHQGHULQJ�

BioVision Motion Capture file (.BVH)
7KH�%9+��%LR9LVLRQ�+LHUDUFKLFDO�0RWLRQ�'DWD��ILOH�IRUPDW�LV�D�FRP�
PRQO\�XVHG�PRWLRQ�FDSWXUH�ILOH�IRUPDW��,W�LV�D�WH[W�ILOH�IRUPDW�WKDW�
VWRUHV�PRWLRQ�GDWD�DV�URWDWLRQV�DURXQG�D�ORFDO�D[LV�UDWKHU�WKDQ�D�
IL[HG�JOREDO�D[LV��%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�PHVK�
PRGHOV�WKDW�FDQ�EH�DQLPDWHG�HIIHFWLYHO\�E\�D�VNHOHWRQ�ZLWK�WKH�
VDPH�KLHUDUFK\�DQG�SLYRW�SRLQWV�



3URMHFW�&RQVWUDLQWV

� &DQQRW�EULQJ�&LQHPD��'�0RGHOV�LQWR�/LIH�)RUPV�

7KLV�PHDQV�WKDW�\RX�PXVW�XVH�WKH�PRGHOV�WKDW�FRPH�ZLWK�/LIH�
)RUPV�6WXGLR���RU�XVH�DQRWKHU�0RGHOHU�VXFK�DV��'�6WXGLR�0D[�
WR�FUHDWH�PRGHOV�IRU�/LIH�)RUPV��&UHGR�LV�FXUUHQWO\�ZRUNLQJ�RQ�
VHYHUDO�VROXWLRQV�IRU�LPSRUWLQJ�JHRPHWU\�IURP�&LQHPD��'��7KH�
950/���LPSRUW�SOXJ�LQ�LV�QRZ�UHDG\�IRU�WHVWLQJ��3OHDVH�FRQWDFW�
&UHGR�,QWHUDFWLYH�IRU�PRUH�LQIRUPDWLRQ�

� 0RWLRQ�GDWD�LQ�&LQHPD��'�PD\�KDYH�´GLVFRQWLQXLWLHVµ�

0RYHPHQW�PD\�KDYH�VKDUS�LUUHJXODULWLHV�FDXVHG�E\�KRZ�&LQHPD�
�'�LQWHUSRODWHV�PRWLRQ�GDWD��7KLV�SUREOHP�DSSOLHV�LPSRUWHG�
PRWLRQ�GDWD�QRW�RQO\�PRWLRQ�GDWD�IURP�/LIH�)RUPV��IRU�H[DPSOH�
%LR9LVLRQ�PRFDS�GDWD��,W�FDQ�EH�PLQLPL]HG�E\�NH\IUDPLQJ�DOO�
IUDPHV�DW����I�V��7KH�GLVFRQWLQXLWLHV�WKDW�DUH�QRW�UHPRYHG�LQ�
WKLV�PXVW�EH�IL[HG�E\�WZHDNLQJ�WKH�PRWLRQ�GDWD�LQ�&LQHPD��'�

*HQHUDO�&RQFHSWV

Setting up Segmented Models for animation
)RU�/LIH�)RUPV�WR�DQLPDWH�D�VHJPHQWHG�RU�DUWLFXODWHG�PRGHO��LW�PXVW�
KDYH�FRUUHFW�SLYRW�SRLQWV�DQG�LWV�MRLQWV�PXVW�EH�OLQNHG�LQ�D�KLHUDUFK\��
,Q�WKH�0RGHOHU��REMHFWV�FDQ�EH�SDUHQWHG�WR�RWKHUV�WR�VHW�XS�D�KLHUDU�
FK\��<RX�FDQ�DOVR�VHW�WKH�SLYRW�SRLQW�IRU�HDFK�REMHFW��<RX�VKRXOG�
URWDWH�WKH�MRLQWV�LQ�OD\RXW�PRGH�WR�FKHFN�WKDW�WKH�SLYRW�SRLQWV�DUH�
DSSURSULDWH�IRU�WKH�PRGHO�

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�ZLWK�WKH�SRVLWLRQ�RI�LWV�SDUHQW�MRLQW�
�H�J��WKH�XSSHU�DUP�LV�WKH�SDUHQW�RI�WKH�ORZHU�DUP���



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��

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�

Important 7KLV�GRFXPHQW�LV�VWLOO�EHLQJ�ZRUNHG�RQ��7KLV�GRFXPHQW�ZLOO�EH�
XSGDWHG�DV�PRUH�FRPSOHWH�LQIRUPDWLRQ�LV�DYDLODEOH��<RX�FRQWULEX�
WLRQV�DQG�IHHGEDFN�DUH�ZHOFRPHG��3OHDVH�VHQG�WKHP�WR�LQIR#FUHGR�
LQWHUDFWLYH�FRP�



/LIH�)RUPV
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