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Integration of Motion Capture Into
3D Animation Workflows

Introduction
Motion Capture (MoCap) is a technique for gathering data of the movements of the human body. With the intention of using
WKLV LQIRUPDWLRQ WR GULYH WKH PRYHPHQWYV RI ' PRGHONUMVARREXAIHUWIBDQGNDDWBGHNQLPDWLRQ OR&DS

for producing natural and believable movement in 3D animation and opens up the possibility of bringing to ear acting and live
direction in the animation process.

Some major Animation studios expect an output from their animators of around 1-2 seconds of footage per day. So any en-
KDQFHPHQWY WR WKH HI¢{¢FLHQF\ RI WKLV ZRUN DUH ZHOFRPHG $W (UVW JODQFH OR&DS WHFKQRORJ\ ORRNYV
tomating the labour intensive and very highly skilled process of manually animating 3D characters. However it is wishful to
think that MoCap can replace animators with actors.

\ RI DX

Our group set out to test and evaluate this technology on a live CG animation project and discover how it can actually con-
WULEXWH WR WKH DQLPDWLRQ SURGXFWLRQ ZRUNARZ 7KH SURMHFW LV &DOOHG 37HOHPDQ  DQG LW LV D V
CG. ltis a futuristic retelling of the myth of Icarus.

XFHG HQWLUHO\

/I\SHV Rl ORWLRQ &DSWXUH

7TKHUH DUH VHYHUDO PHWKRGV RI PRWLRQ FDSWXUH

7KHUH DUH RSWLFDO PHWKRGV VXFK DV 9LFRQ ZKHUH ZKLWH VSRWVY DUH DSSOLHG WR WKH ERG\ DW WKH MRLQWY 7KHLU PRYHPHQW DFURVYV
WKH YLVXDO SODQH RI D FDPHUD DUH WUDFNHG DQG DQDO\WHG FRPSXWDWLRQDOO\ LQ RUGHU WR GH¢{QH D PRWLRQ SDWK IRU HDFK MRLQW LQ
VSDFH 7KLV LV ZLGHO\ XVHG LQ WKH LQGXVWU\ EXW KDV WKH VLIQL,;FDQW GLVDGYDQWDJHV RI SURGXFLQJ QRLV\ GDWD DQG EHLQJ OLPLWHG WR
movements that take place with the frame of a static camera or set of static cameras.

7KHUH DUH PHFKDQLFDO PHWKRGV WKDW DUH DWWDFKHG WR RALKHLERGIDOLQ® \PBBAVXWHWKH URWDWLRQ RI WKH MRLQWYV
PHWKRG RI GDWD FDSWXUH EXW KDV WKH XQIRUWXQDWH HIITHFW RI LQAXHQFLQJ WKH DFWXDO PRYHPHQWYV RI WKH DFWRU ZKR ZHDUV LW

7KH PHWKRG ZH XVHG LV EDVHG RQ WKH ;VHQVH PRWLRQ FDSWXUH VXIKWVZKLFK XVHV LQHUWLDO VHQVRUV DWWDFKHG WR WKH ERG\

method avoids the major problem of the other methods. It is relatively unintrusive to the actors movement allowing a free

UDQJH RI PRYHPHQW DW ERWK WKH LQWLPDWH VFDOH DQGBGKWKGLODGYD QWD OHVXBUWRNKH DGLXV RI PHWUHYV

VHQVRUY DUH HIIHFWHG E\ HOHFWURPDJQHWLF LQWHUIHUHQFH DQG DEVRUSWLRQ 6R WKH GDWD SURGXFHG LV HIIHFWHG E\ LQFLGHQWDO WRSLFDO
noise. Also physical disturbance of the sensors causes errors in the data. e.qg. if they are knock out of position in vigorous

DFWLRQV 7KHVH SUREOHPVY DVLGH WKH ORWLRQ &DSWXUH VXLW PHWKRG DSSHDUV WR RIIHU WKH PRVW AH[LEOH V\WVWHP IRU DFTXLULQJ QDWXUDO
movement.

7KH OLPLWDWLRQV RI WKH OR&DS VXLW DUH WKDW LW UHFRUGV RQO\ WKH OLPEVY DQG VSLQH PRYHPHQWYVY WKHUH LV QR GDWD IRU ¢QJHU PRYH
PHQW RU IDFLDO PRYHPHQW 7KH ;VHQVH VXLW GRHV QRW ORJ DQ\ LQIRUPDWLRQ LQ WKH YHUWLFDO GLPHQVLRQ UHODWLYH WR WKH JURXQG 7KLV
must be applied manually afterwards.

Conclusion

With a small amount of experience and practice it is possible to produce very good quality motion capture data from the
'VHQVH ORYHQ LQHUWLDO VHQVRU V\VWHP

7KH SURGXFW RI WKH ORWLRQ &DSWXUH GDWD SURFHVVLQJ LV D SDUWLDO®O®\ GULY
¢QHG E\ WKH DQLPDWRUV WR (W ZLWK7WIKWH IPMUBDMIOYH ([ IFDWMQDWL 8 | L\@ KIHF ¥ WRHIVU D W

animation.

, W DOVR KDV WKH EHQH¢{FLDO HIIHFW RI HGXFDWLQJ DQLPDWRUY DERXW WKH VXEWOHW\ RI QDWXUDO PRYHPHQW DQG KRZ PRYHPHQW FRQYH\
messages as the sensitivity of the system reveals minute gestures and movements that we do not perceive with the naked '
H\H 6HHLQJ WKH PRYHPHQWY RQ WKH VNHOHWRQ VWULSSHG RI WKH FRQWH[W RI
WLYH XQGHUVWDQGLQJ RI KRZ JHVWXUHYVY FRPPXQLFDWH PHDQLQJ 7KH WHDP XVHC(
also be used for analysing movement in other contexts e.g. medical analysis of pathological movements caused by injury or
deformity. Also for ergonomic simulations of human behaviour.

It is a technology that necessarily cross-disciplinary. Film direction methods and acting techniques are brought to bear and
FDQ HQKDQFH WKH DQLPDWLRQ SURFHVV 7KLV SURMHFW ZLOO JR RQ WR LQWHJUD
process that extends what can be achieved.

It is notable that this technology can be operated successfully by a three person team. In conjunction with 3D animation soft-

ZDUH DQG ' 'LJLWDO PHWKRGV LQ JHQHUDO WKH SRWHQWLDO IRU YHU\ PXFK VPD

projects.

Motion Capture is a relatively undeveloped as a technology and it's high cost of equipment limits widespread utilisation. More
advanced systems will extend into capturing facial movements and hand movements. As well as other kinds of movement
perhaps extracted from video data. However it is debatable as whether brilliant accuracy is required for animation purposes.
&RPSUHKHQVLYH OR&DS GDWD ZRXOG PDNH WKH SURFHVYV PXFK FORVHU WR (OP PI
the visualisation simulation of impossible things. What 3D animation requires of this technology is a reference base to work
IURP HODERUDWH XSRQ HQKDQFH DQG H[WHQG IURP

It's use with the 3D computer animation process liberates a lot of animator’s attention and time from tedious frame by frame

In Practice

,Q SUDFWLFH ZH UHTXLUHG WKUHH SHRSOH WKH DFWRU DQG D PLQLPXP-RI W
WLQJ XS WKH VXLW WRRN WLPH DQG D FHUWDLQ DPRXQW TRKIHXQEGWR/WD QB H G JW
right locations and well settled before calibrating the suit.

7KH ORYHQ VRIWZDUH SURYLGHG WKH PDNHUV RI WKH VXTLKHJIGEY WD OURA WHKHG E
transmitted wirelessly and represented on screen as a standard animation skeleton. Calibration involves the actor taking up
SUHGHWHUPLQHG SRVHV DQG SHUIRUPLQJ FRAWMWIPROORBVSWHKHB HWWRHWPDQHGVRHN
SRVLWLRQV DQG UHODWLYH URWDWLRQV RI WKH VHQVRUV 7KLV LV IXUWKHU F
WKH DFWRU ,Q WKH ¢UVW VHVVLRQV WKLV SURFHVV WRRN VHYHUDO KRXUV E>
calibrating and the process could be completed in a few minutes.

7KH DQLPDWLRQ SURFHVY PHDQW WKDW ZH KDG WR S@ DQSWKRHHNIYSWKDW VY VXL
VLPSOL{HG ¢OP VKRRW :H SURGXFHG D OLVW RI PRYHPHQWY WKDW ZHUH QHH(
provised props to match the intimate movements dictated by the contents of the story. We also had to be aware of the layout

and ground plans of the scene so that the actor’'s movements in real space match the architecture of the 3D model sets.

7KH GHJUHH RI IUHHGRP RITHUHG E\ WKH ;VHQVH OR&DS VXLW DOORZHG D ORW
we used the underside of stairwells to simulate the character climbing upside down along a girder.

7KH GbWD JDWKHUHG RI WKHVH DFWLQJ VHVVLRQV LV UHPDUNDEO\ VHQVLWLYFH
eton reveals how subtle our movements are and how continuous they are even when we are at rest there are small rotations

of the joints. It is this subtlety of movement that gives the unconscious sense of believability that is missing from much com-

puter animation.

7KH &O0HDQ 8S

7KH GDWD LQ UDZ IRUP FRQWDLQV HUURUV RI YDULRXV W\SHYV
X 7TKHUH DUH VSLNHV LQ WKH PRWLRQ FXUYHV FDXVHG E\ UDGLR IUHTXHQF\ L
X (UDURQHRXV VWDWLF URWDWLRQV FDXVHG E\ WKH VHQVRUY VOLSSLQJ RXW |
X JOXFWXDWLRQV LQ WKH PRWLRQ SDWKV FDXVHG E\ VLJQDO LQWHUIHUHQFF

X  QWHUSRODWLRQ HUURUVY FDXVHG E\ LQDSSURSULDWH LQWHUSRODWLRQ R
signal failure.

oObQ\ RI WKHVH HUURUV DUH MXVW D IHZ IUDPHV LQ OHQJWK DQG FDQ EH ¢([HG
IUDPHY DQG FUHDWLQJ DQ DSSURSULDWH LQWHUSRODAMILRQ.¥ HDWZBIIHRV W RN LIRR
intensive process. Longer errors not worthwhile repairing as it is less work to retake the shot or manually animate later on in

the process

7KH OR&DS GDWD LV UHWDUJHWHG RQWR D FRQWURO ULJ ZKLFK LV VWDQGDUG
%XLOGHU VRIWZDUH 7KLV PHDQV WKH URWDWLRQV DQG WUDQVODWLRQV DUH |
PRUH HDVLO\ UHDG DQG FRUUHFWHG 7KLV LV DQ LQGXVWU\ VWDQGDUG DQLPD
FRQWURO RYHU PRUH SDUWV RI WKH ERGKHQWEROEI. @D WQRJIAUNVY W\D 2V R\PIR YHHW H Q
DQLPDWLRQ ULJ WKH LW KDV GDWD IRW ODHM\GH H DYOH ¥ HWIKGILB B WW X @ BRXQ@IHIB OL

7KH DQLPDWLRQ FRQWURO ULJ WKHQ KDV DKH FPREGUIHHDF WH P PPRHGG E\DWBKED LHG VR
DOQLPDWLRQ VRIWZDUH WR GULYH DQG DGMXVW WKH ¢QDO PRYHPHQWYV RI WKH

DWWHQWLRQ RQ WKH ZKROH ¢(JXUH DQG HQDEOHV D IRFXV RQ WKH FRPPXQLFDW LY s

SHVHDUFKHUYV

‘U (UWX 8QYHU 'DQ +XJKHV %HUQDUG :DONHU 5\DQ %YODFNEXUQ DQG /LQ &KLHQ ' 'LJLWDO 'HVLJQ DQG 6SDWLDO

'"HVLIJQ 6FKRRO RI $UW 'HVLIJQ DQG $UFKLWHFWXUH 8QLYHUVLW\ RI +XGGHUV¢{HOG
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