
&UHDWLQJ�$QLPDWLRQ�IRU�/LJKW:DYH�
�'�LQ�/LIH�)RUPV�6WXGLR��

,QWURGXFLQJ�D�QHZ�ZD\�WR�DQLPDWH�FKDUDFWHUV�
IRU�/LJKW:DYH��'�

&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�/LJKW:DYH�XVHUV�WR�DQLPDWH��
<RX¶OO�ZDQW�WR�UHDG�WKLV�GRFXPHQW�LI�\RX�DUH�
ORRNLQJ�IRU�ZD\V�WR�

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

� $SSO\�PRFDS�GDWD�WR�PRGHOV�LQ�/LJKW:DYH�
VFHQH�ILOHV�

7KLV�WXWRULDO�GHVFULEHV�KRZ�ZH�VHW�XS�WKH�
SURMHFW�³9DPSLUH�DOLYH�´��9DPSLUH�$OLYH�ZDV�
FUHDWHG�ZLWK�D�PRGHO�FUHDWHG�LQ�/LJKW:DYH��8V�
LQJ�ERQHV��ZH�DSSOLHG�PRFDS�VHTXHQFHV�IURP�
/LIH�)RUPV�6WXGLR�����WR�WKH�PHVK�DQG�UHQGHUHG�
LQ�/LJKW:DYH�

<RX�ZLOO�QHHG�/LIH�)RUPV�6WXGLR�����DQG�
/LJKW:DYH������DQG�RI�FRXUVH�WKH�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�ZLOO�FRQWLQXDOO\�UHYLVHG�WR�SRVW�ODWHVW�WHFKQLTXHV�DQG�LQIRUPDWLRQ�FRQWULEXW�
HG�IURP�XVHUV�OLNH�\RX��3OHDVH�VHQG�\RXU�FRQWULEXWLRQV�WR�LQIR#FUHGR�LQWHUDFWLYH�FRP�



+RZ�GRHV�LW�ZRUN"

/LIH�)RUPV�LPSRUWV�DQG�H[SRUWV�WKH�/LJKW:DYH·V�VFHQH�ILOH���OZV���
7KLV�JLYHV�\RX�PD[LPXP�IUHHGRP�LQ�\RXU��'�SURMHFWV��<RX�ZLOO�EH�
DEOH�WR�

� ,QVHUW�PRWLRQ�LQWR�H[LVWLQJ�VFHQH�ILOHV�XVLQJ�WKH�0HUJH�RSWLRQ�
� 8VH�0RGHOV�DQG�0RWLRQV�LQ�/LIH�)RUPV�3RZHU0RYHV�/LEUDU\�IRU�

/LJKW:DYH�SURMHFWV�
� 8VH�/LJKW:DYH·V�DELOLW\�WR�GHIRUP�PHVKHV�E\�XVLQJ�ERQHV�

7KH�GLDJUDP�EHORZ�VKRZV�KRZ�\RX�FDQ�PRYH�GDWD�EHWZHHQ�/LIH�
)RUPV�DQG�/LJKW:DYH��$V�\RX�FDQ�VHH��WKHUH�DUH�PDQ\�ZD\V�WR�HIIL�
FLHQWO\�FUHDWH�D�PRWLRQ�ULFK�VFHQH�ILOH��<RX�FDQ�EHJLQ�\RXU�SURMHFW�LQ�
/LJKW:DYH�E\�EXLOGLQJ�FXVWRP�PRGHOV��2U��\RX�FDQ�VWDUW�LQ�/LIH�
)RUPV�E\�XVLQJ�WKH�PRGHOV�LQ�WKH�0RGHO�*DOOHU\�DQG�3RZHU0RYHV�
/LEUDULHV��<RX�FDQ�FKRRVH�EHWZHHQ�XVLQJ�ERQHV�RU�VHJPHQWHG�PRG�
HOV�

/:6 /:6

�*HRPHWU\�	�%RQHV�

�([SRUWV�PRWLRQ�GDWD�WR/LIH�)RUPV�6WXGLR��

/LJKW:DYH

�OZV

0(5*(

DQ�H[LVWLQJ�VFHQH�ILOH�

� �0RWLRQ�ZLWK�
*HRPHWU\�	�RU
%RQHV�



Tutorial: 9DPSLUH�$OLYH�

Objective
7KHUH�LV�QR�RQH�SUHVFULEHG�ZD\�RI�XVLQJ�/LIH�)RUPV�WR�HQKDQFH�\RXU�
VFHQH�ILOHV��

7KLV�WXWRULDO�VKRZV�\RX�KRZ�WR�DQLPDWH�ERQHV�IRU�/LJKW:DYH��7KH�
PRWLRQ�RI�WKH�ERQHV�ZLOO�GHIRUP�DQG�DQLPDWH�D�PHVK�9DPSLUH�LQ�
/LJKW:DYH��7KH�LOOXVWUDWLRQ�EHORZ�VXPPDUL]HV�KRZ�GDWD�PRYHV�
EHWZHHQ�/LJKW:DYH�DQG�/LIH�)RUPV�LQ�WKLV�WXWRULDO��)RU�RWKHU�ZD\V�RI�
XVLQJ�/LIH�)RUPV�VHH�2WKHU�7HFKQLTXHV�

Boning a mesh
&ULWLFDO�WR�WKLV�WXWRULDO��LV�NQRZLQJ�KRZ�WR�ERQH�D�PHVK��6HWWLQJ�XS�
ERQHV�SURSHUO\�WR�DQLPDWH�D�PHVK�UHTXLUHV�\RX�WR�KDYH�D�VROLG�
XQGHUVWDQGLQJ�RI�KRZ�/LJKWZDYH�KDQGOHV�ERQHV��DQG�VRPH�SDWLHQFH�
WRR���7KH�/LJKW:DYH�8VHU�*XLGH�KDV�H[FHOOHQW�GRFXPHQWDWLRQ�RQ�
KRZ�WR�VHW�ERQH�VWUHQJWK��UHVW�OHQJWK��DQG�RQ�KRZ�WR�XVH�MRLQW�FRP�
SHQVDWLRQ�WR�FRQWURO�WKH�ZD\�ERQHV�DIIHFW�WKH�PHVK��

Summary ,Q�WKLV�WXWRULDO��VKRZ�\RX�KRZ�WR�EULQJ�%9+�PRWLRQ�GDWD�DV�ERQHV�
LQWR�/LJKW:DYH�DQG�DSSO\�LW�WR�D�PHVK�PRGHO�

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�

/:6

/LIH�)RUPV�6WXGLR
%9+�0RFDS�GDWD

�FRQWDLQLQJ
0RWLRQ�GDWD
ZLWK�%RQHV
RQO\�

/LJKW:DYH



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

Step 1 Export skeleton in the default position
,Q�/LIH�)RUPV��VHOHFW�D�PRWLRQ�FDSWXUH�ILOH��&OHDU�DOO�NH\IUDPHV�
IURP�WKH�DQLPDWLRQ��6HW�WKH�ERQHV�WR�KDYH�WKH�VDPH�GHIDXOW�
SRVLWLRQ�DV�WKH�PHVK�³�WKLV�LV�XVXDOO\�OHJV�VOLJKWO\�DSDUW�DQG�
DUPV�VWUHWFK�RXW�WR�WKH�VLGH��7KHQ��H[SRUW�D�VLQJOH�NH\IUDPH�RI�
WKH�VNHOHWRQ�LQ�LWV�GHIDXOW�SRVLWLRQ�LQ�D�/:6�ILOH�

Step 2 Replace the Null root object
,Q�/LJKW:DYH��RSHQ�WKH�/:6�ILOH�

7KHQ��UHSODFH�WKH�QXOO�URRW�REMHFW�RI�WKH�VNHOHWRQ�ZLWK�WKH�0HVK�
REMHFW��<RX�FDQ�GR�WKLV�LQ�WKH�2EMHFW�GLDORJ�ER[�E\�FOLFNLQJ�WKH�
5HSODFH�2EMHFW�EXWWRQ�

'RQ·W�ZRUU\�LI�WKH�0HVK�LV�WHUULEO\�GLVWRUWHG��7KLV�SUREOHP�ZLOO�EH�
IL[HG�ZKHQ�\RX�VHW�WKH�UHVW�SRVLWLRQ�RI�WKH�$UP�ERQHV�

Step 3 Resize the Mesh to fit the bones
2SHQ�WKH�0RGHOHU��DQG�JHW�WKH�0HVK��<RX�ZLOO�QRZ�KDYH�WR�VL]H�
DQG�SRVLWLRQ�WKH�PHVK�LQ�WKH�PRGHOHU��&KHFN�HDFK�FKDQJH�XVLQJ�
WKH�3XW�EXWWRQ�DQG�VZLWFK�WR�/D\RXW�PRGH��0DNH�DOO�ERQHV�$FWLYH�
WR�VHH�KRZ�WKH�ERQHV�LQWHUDFW�ZLWK�WKH�PHVK��

,WHUDWLYHO\�VL]H�DQG�SRVLWLRQ�WKH�PHVK�LQ�WKH�0RGHOHU�DQG�YLHZLQJ�
WKH�HIIHFW�LQ�OD\RXW�PRGH�XQWLO�WKH�PHVK�DQG�ERQHV�ILW�WRJHWKHU�

1RZ�\RX�ZDQW�WR�VDYH�WKH�DGMXVWHG�0HVK�DV�D�QHZ�/:2�ILOH��
1DPH�LW�VR�WKDW�\RX�NQRZ�ZKLFK�VNHOHWRQ�WR�XVH�LW�ZLWK�

Note <RX�PD\�KDYH�WR�]HUR�WKH�UHVW�SRVLWLRQ�RI�WKH�URRW�ERQH��RU�
FRQYHUVHO\�RIIVHW�WKH�PHVK�IURP�LW·V�]HUR�SRVLWLRQ�

Step 4 Adjust the Bone rest position
7KLV�LV�GRQH�E\�URWDWLQJ�WKH�ERQHV�XQWLO�WKH\�ILW�SURSHUO\�ZLWKLQ�WKH�
PHVK��1RWH�GRZQ�WKH�+��3�DQG�%�YDOXHV�RI�WKH�URWDWLRQ��2SHQ�WKH�
2EMHFW�GLDORJ�ER[��DQG�FOLFN�2EMHFW�6NHOHWRQ��6HOHFW�WKH�MRLQW�
WKHQ�FOLFN�5HVW�3RVLWLRQ��(QWHU�WKH�+��3��%�YDOXHV�DQG�FOLFN�2.�

1RWH�WKDW�WKH�ERQHV�QR�ORQJHU�GLVWRUW�WKH�PHVK�

/LIH�)RUPV

/LJKW:DYH

/LJKW:DYH

/LIH�)RUPV



Step 5 Export Motion data from Life Forms
2SHQ�WKH�PRWLRQ�FDSWXUH�ILOH�IURP�ZKLFK�\RX�H[SRUWHG�WKH�
ERQHV��([SRUW�WKLV�ILOH�DV�D�/:6�ILOH��,Q�WKH�([SRUW�GLDORJ�ER[��
&OLFN�%RQHV�RQO\��&OLFN�2.�WR�H[SRUW�

Step 6 Set the correct Rest position
,Q�/LJKW:DYH��RSHQ�WKH�2EMHFW�SDQHO��&OLFN�2EMHFW�6NHOHWRQ��
VHOHFW�WKH�MRLQW�DQG�FOLFN�5HVW�3RVLWLRQ��(QWHU�WKH�+��3��%�YDOXHV�
\RX�UHFRUGHG�LQ�VWHS���

Step 7 Apply adjusted Mesh to the motion
,Q�/LJKW:DYH��RSHQ�WKH�/:6�VFHQH�ILOH�ZLWK�WKH�DQLPDWHG�
VNHOHWRQ��5HSODFH�WKH�QXOO�REMHFW�ZLWK�WKH�DGMXVWHG�PHVK��DQG�
YRLOD���\RX�KDYH�DQ�DQLPDWHG�PHVK�

Step 8 Adjust the Bones strength
5HILQH�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�ERQHV�DQG�PHVK�E\�DGMXVWLQJ�
ERQHV�VWUHQJWK�DQG�UHVW�OHQJWKV��3LQFKLQJ�FDQ�EH�FRQWUROOHG�
XVLQJ�-RLQW�FRPSHQVDWLRQ�

2WKHU�7HFKQLTXHV

Using Segmented Models
/LIH�)RUPV�UHDGV�DQG�ZULWHV�JHRPHWU\�LQ�WKH�/:6�ILOH�IRUPDW��\RX�
FDQ�EULQJ�VHJPHQWHG�PRGHOV�LQWR�/LIH�)RUPV�IRU�DQLPDWLRQ��<RX�FDQ�
DOVR�VWDUW�\RX�SURMHFW�LQ�/LIH�)RUPV�XVLQJ�PRGHOV�IURP�WKH�0RGHO�
JDOOHU\�DQG�3RZHU0RYHV�/LEUDU\��:KHQ�\RX�H[SRUW�/:6�ILOHV�FOLFN�
*HRPHWU\��7KLV�ZLOO�H[SRUW�WKH�PRWLRQ�DQG�JHRPHWU\�IRU�WKHVH�PRG�
HOV��7KH�IROORZLQJ�LOOXVWUDWLRQ�VKRZV�KRZ�WZR�ZD\V�RI�ZRUNLQJ�ZLWK�
VHJPHQWHG�PRGHOV�

/LJKW:DYH

/LJKW:DYH

/LJKW:DYH

/LJKW:DYH



�,W�LV�UHFRPPHQGHG�WKDW�\RX�GHOHWH�DQ\�NH\IUDPHV�EHIRUH�LPSRUW�
LQJ�WKH�/:6�ILOH�WR�/LIH�)RUPV��

�&DQ�XVH�3XSSHW�0DVWHU�WR�DGG�VNLQQLQJ�EHWZHHQ�MRLQWV�

)LOH�)RUPDWV�6XSSRUWHG

What Life Form’s reads:
$V�/LIH�)RUPV�RSHQV�D�/LJKW:DYH�VFHQH�ILOH�LW�LQWHUSUHWV�RQO\�WKH�
LQIRUPDWLRQ�QHHGHG�WR�OHW�\RX�DQLPDWH�PRGHOV�LQ�/LIH�)RUPV��,W�
UHDGV�WKH�IROORZLQJ�GDWD�IURP�VFHQH�ILOHV�

� *HRPHWU\�³�ERWK�6LQJOH��PHVK�	�6HJPHQWHG���OZR�ILOHV�

� %RQHV�³�DQ\�ERQHV�\RX�KDYH�VHW�XS�LQ�/LJKW:DYH

7KLV�ZLOO�PHDQ�WKDW�\RX�FDQ�DQLPDWH�DQ\�DUWLFXODWHG�PRGHO�LQ�/LIH�
)RUPV�WKDW�\RX�FDQ�FUHDWH�LQ�/LJKW:DYH�RU�WKDW�\RX�DOUHDG\�KDYH�LQ�
DQ�H[LVWLQJ�SURMHFW�

/LIH�)RUPV�ZLOO�DOVR�UHDG�DQ\�NH\IUDPHG�URWDWLRQDO�PRWLRQ�

/LJKW:DYH

/LIH�)RUPV�6WXGLR

0RGHO�*DOOHU\
3RZHU0RYHV�/LEUDU\

0RGHOV/:6
�:LWK�
6HJPHQWHG�
PRGHOV� /LIH�)RUPV�6WXGLR

/LJKW:DYH�

/:6��ZLWK
*HRPHWU\�

0HUJH�PRWLRQ
WR�RULJLQDO
/:6�ILOH�



What Life Form’s writes:
/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��7KLV�RSWLRQ�
H[SRUWV�PRWLRQ�ZLWKRXW�WKH�JHRPHWU\�

� ([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�

� ([SRUW�0RWLRQ�ZLWK�*HRPHWU\�³�([SRUWV�D�VFHQH�ILOH��FUHDWLQJ�QHZ�
REMHFW�ILOHV���OZR��LQ�WKH�FRQWHQW�GLUHFWRU\�IRU�DOO�PRGHOV�LQ�/LIH�
)RUPV��1RWH�DQ\�ERQHV�LQ�WKH�/LIH�)RUPV�ZLOO�DOVR�EH�H[SRUWHG�DV�
REMHFWV�

What Life Forms doesn’t read or write
:KDW�LW�GRHVQ·W�UHDG�DUH�FDPHUDV��OLJKWV��WH[WXUHV�DQG�FRORUV��:KHQ�
LW�UHDGV�LQ�WKH�PRGHO�LW�ZLOO�LJQRUH�DQ\�LQYHUVH�NLQHPDWLFV��,.��VHW�
WLQJV�\RX·YH�VHW�XS�EHFDXVH�/LIH�)RUPV�KDV�LWV�RZQ�,.�V\VWHP��%HDU�
LQJ�WKHVH�IDFWRUV�LQ�PLQG�\RX�VKRXOG�

� 8VHU�WKH�0HUJH�FRPPDQG�WR�DGG�PRWLRQ�GDWD��7KH�0HUJH�FRP�
PDQG�LQVHUWV�MXVW�WKH�PRWLRQ�GDWD�WR�WKH�OZV��7KH�RWKHU�VFHQH�HOH�
PHQWV�DUH�XQDIIHFWHG�

� 2UJDQL]H�WKH�SURMHFW�VR�WKDW�\RX�FRORU�DQG�DSSO\�WH[WXUHV�WR�PRG�
HOV��VHW�XS�FDPHUDV��OLJKWV�DQG�RWKHU�VFHQH�HOHPHQWV�DIWHU�FUHDW�
LQJ�PRWLRQ�LQ�/LIH�)RUPV

� )RU�H[LVWLQJ�SURMHFWV��UHPHPEHU�WR�WXUQ�RI�DOO�,.�VHWWLQJV�DQG�JRDO�
REMHFWV�EHIRUH�VDYLQJ�WKH�ILOH�IRU�/LIH�)RUPV�

�

3URMHFW�&RQVWUDLQWV

� 0RGHOV�PXVW�EH�SRO\JRQDO�PHVKHV

� 0RGHOV�PXVW�KDYH�RQO\�RQH�QXOO�REMHFW

� 2QO\�WKH�URRW�RI�D�KLHUDUFK\�PD\�FRQWDLQ�WUDQVODWLRQV

� ,PSRUWLQJ�6FHQH�ILOHV�ZLWK�0RWLRQ�GDWD�LQWR�/LIH�)RUPV�LV�127�
UHFRPPHQGHG�

� 0HUJLQJ�DQLPDWLRQ�WR�6FHQH�ILOHV�WKDW�FRQWDLQ�PRWLRQ�GDWD�LV�
127�UHFRPPHQGHG�



� /LIH�)RUPV�GRHV�QRW�UHDG�/LJKWZDYH·V�,.�VHWWLQJV�IURP�WKH�6FHQH�
ILOH��,W�LV�UHFRPPHQGHG�WKDW�\RX�GLVDEOH�,.�VHW�XS�DQG�UHPRYH�
JRDO�REMHFWV�EHIRUH�VDYLQJ�D�6FHQH�ILOH�IRU�/LIH�)RUPV�

*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�PRGH�LQ�/LJKW:DYH��REMHFWV�FDQ�EH�SDUHQWHG�WR�RWK�
HUV�WR�VHW�XS�D�KLHUDUFK\��<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�
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