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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 
�W�K�L�V���L�Q�I�R�U�P�D�W�L�R�Q���W�R���G�U�L�Y�H���W�K�H���P�R�Y�H�P�H�Q�W�V���R�I�����'���P�R�G�H�O�V���L�Q���F�R�P�S�X�W�H�U���J�H�Q�H�U�D�W�H�G���D�Q�L�P�D�W�L�R�Q�����0�R�&�D�S���R�I�I�H�U�V���V�L�J�Q�L�¿�F�D�Q�W���D�G�Y�D�Q�W�D�J�H�V��
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-
�K�D�Q�F�H�P�H�Q�W�V���W�R���W�K�H���H�I�¿�F�L�H�Q�F�\���R�I���W�K�L�V���Z�R�U�N���D�U�H���Z�H�O�F�R�P�H�G�����$�W���¿�U�V�W���J�O�D�Q�F�H���0�R�&�D�S���W�H�F�K�Q�R�O�R�J�\���O�R�R�N�V���O�L�N�H���D���E�U�L�O�O�L�D�Q�W���Z�D�\���R�I���D�X-
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.

Our group set out to test and evaluate this technology on a live CG animation project and discover how it can actually con-
�W�U�L�E�X�W�H���W�R���W�K�H���D�Q�L�P�D�W�L�R�Q���S�U�R�G�X�F�W�L�R�Q���Z�R�U�N�À�R�Z�������7�K�H���S�U�R�M�H�F�W���L�V���&�D�O�O�H�G���³�7�H�O�H�P�D�Q�´���D�Q�G���L�W���L�V���D���V�K�R�U�W���D�Q�L�P�D�W�L�R�Q���S�U�R�G�X�F�H�G���H�Q�W�L�U�H�O�\��
CG. It is a futuristic retelling of the myth of Icarus.

�7�\�S�H�V���R�I���0�R�W�L�R�Q���&�D�S�W�X�U�H
�7�K�H�U�H���D�U�H���V�H�Y�H�U�D�O���P�H�W�K�R�G�V���R�I���P�R�W�L�R�Q���F�D�S�W�X�U�H����

�7�K�H�U�H���D�U�H���R�S�W�L�F�D�O���P�H�W�K�R�G�V�����V�X�F�K���D�V���9�L�F�R�Q�����Z�K�H�U�H���Z�K�L�W�H���V�S�R�W�V���D�U�H���D�S�S�O�L�H�G���W�R���W�K�H���E�R�G�\���D�W���W�K�H���M�R�L�Q�W�V�������7�K�H�L�U���P�R�Y�H�P�H�Q�W���D�F�U�R�V�V��
�W�K�H���Y�L�V�X�D�O���S�O�D�Q�H���R�I���D���F�D�P�H�U�D���D�U�H���W�U�D�F�N�H�G���D�Q�G���D�Q�D�O�\�V�H�G���F�R�P�S�X�W�D�W�L�R�Q�D�O�O�\���L�Q���R�U�G�H�U���W�R���G�H�¿�Q�H���D���P�R�W�L�R�Q���S�D�W�K���I�R�U���H�D�F�K���M�R�L�Q�W���L�Q�����'��
�V�S�D�F�H�����7�K�L�V���L�V���Z�L�G�H�O�\���X�V�H�G���L�Q���W�K�H���L�Q�G�X�V�W�U�\�����E�X�W���K�D�V���W�K�H���V�L�J�Q�L�¿�F�D�Q�W���G�L�V�D�G�Y�D�Q�W�D�J�H�V���R�I���S�U�R�G�X�F�L�Q�J���Q�R�L�V�\���G�D�W�D���D�Q�G���E�H�L�Q�J���O�L�P�L�W�H�G���W�R��
movements that take place with the frame of a static camera or set of static cameras.

�7�K�H�U�H���D�U�H���P�H�F�K�D�Q�L�F�D�O���P�H�W�K�R�G�V���W�K�D�W���D�U�H���D�W�W�D�F�K�H�G���W�R���W�K�H���E�R�G�\���D�Q�G���P�H�D�V�X�U�H���W�K�H���U�R�W�D�W�L�R�Q���R�I���W�K�H���M�R�L�Q�W�V�����7�K�L�V���L�V���D���I�D�L�U�O�\���D�F�F�X�U�D�W�H��
�P�H�W�K�R�G���R�I���G�D�W�D���F�D�S�W�X�U�H���E�X�W���K�D�V���W�K�H���X�Q�I�R�U�W�X�Q�D�W�H���H�I�I�H�F�W���R�I���L�Q�À�X�H�Q�F�L�Q�J���W�K�H���D�F�W�X�D�O���P�R�Y�H�P�H�Q�W�V���R�I���W�K�H���D�F�W�R�U���Z�K�R���Z�H�D�U�V���L�W��

�7�K�H���P�H�W�K�R�G���Z�H���X�V�H�G���L�V���E�D�V�H�G���R�Q���W�K�H���;�V�H�Q�V�H���P�R�W�L�R�Q���F�D�S�W�X�U�H���V�X�L�W���Z�K�L�F�K���X�V�H�V���L�Q�H�U�W�L�D�O���V�H�Q�V�R�U�V���D�W�W�D�F�K�H�G���W�R���W�K�H���E�R�G�\�����7�K�L�V��
method avoids the major problem of the other methods. It is relatively unintrusive to the actors movement allowing a free 
�U�D�Q�J�H���R�I���P�R�Y�H�P�H�Q�W���D�W���E�R�W�K���W�K�H���L�Q�W�L�P�D�W�H���V�F�D�O�H���D�Q�G���W�K�H���O�D�U�J�H���V�F�D�O�H���X�S���W�R���D���U�D�G�L�X�V���R�I�����������P�H�W�U�H�V�����7�K�H���G�L�V�D�G�Y�D�Q�W�D�J�H�V���D�U�H���W�K�H��
�V�H�Q�V�R�U�V���D�U�H���H�I�I�H�F�W�H�G���E�\���H�O�H�F�W�U�R�P�D�J�Q�H�W�L�F���L�Q�W�H�U�I�H�U�H�Q�F�H�����D�Q�G���D�E�V�R�U�S�W�L�R�Q�����6�R���W�K�H���G�D�W�D���S�U�R�G�X�F�H�G���L�V���H�I�I�H�F�W�H�G���E�\���L�Q�F�L�G�H�Q�W�D�O���W�R�S�L�F�D�O��
noise. Also physical  disturbance of the sensors causes errors in the data. e.g. if they are knock out of position in vigorous 
�D�F�W�L�R�Q�V�����7�K�H�V�H���S�U�R�E�O�H�P�V���D�V�L�G�H���W�K�H���0�R�W�L�R�Q���&�D�S�W�X�U�H���V�X�L�W���P�H�W�K�R�G���D�S�S�H�D�U�V���W�R���R�I�I�H�U���W�K�H���P�R�V�W���À�H�[�L�E�O�H���V�\�V�W�H�P���I�R�U���D�F�T�X�L�U�L�Q�J���Q�D�W�X�U�D�O��
movement. 

�7�K�H���O�L�P�L�W�D�W�L�R�Q�V���R�I���W�K�H���0�R�&�D�S���V�X�L�W���D�U�H���W�K�D�W���L�W���U�H�F�R�U�G�V���R�Q�O�\���W�K�H���O�L�P�E�V���D�Q�G���V�S�L�Q�H���P�R�Y�H�P�H�Q�W�V�����W�K�H�U�H���L�V���Q�R���G�D�W�D���I�R�U���¿�Q�J�H�U���P�R�Y�H-
�P�H�Q�W���R�U���I�D�F�L�D�O���P�R�Y�H�P�H�Q�W�����7�K�H���;�V�H�Q�V�H���V�X�L�W���G�R�H�V���Q�R�W���O�R�J���D�Q�\���L�Q�I�R�U�P�D�W�L�R�Q���L�Q���W�K�H���Y�H�U�W�L�F�D�O���G�L�P�H�Q�V�L�R�Q���U�H�O�D�W�L�Y�H���W�R���W�K�H���J�U�R�X�Q�G�����7�K�L�V��
must be applied manually afterwards.

In Practice
�,�Q���S�U�D�F�W�L�F�H�����Z�H���U�H�T�X�L�U�H�G���W�K�U�H�H���S�H�R�S�O�H�����W�K�H���D�F�W�R�U���D�Q�G���D���P�L�Q�L�P�X�P���R�I���W�Z�R���S�H�R�S�O�H���W�R���W�H�Q�G���W�K�H���N�L�W���D�Q�G���R�S�H�U�D�W�H���W�K�H���V�R�I�W�Z�D�U�H�����6�H�W-
�W�L�Q�J���X�S���W�K�H���V�X�L�W���W�R�R�N���W�L�P�H���D�Q�G���D���F�H�U�W�D�L�Q���D�P�R�X�Q�W���R�I���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���K�R�Z���L�W���L�V���V�X�S�S�R�V�H�G���W�R���Z�R�U�N�����7�K�H���V�H�Q�V�R�U�V���Q�H�H�G���W�R���E�H���L�W���W�K�H��
right locations and well settled before calibrating the suit.

�7�K�H���0�R�Y�H�Q���V�R�I�W�Z�D�U�H���S�U�R�Y�L�G�H�G���W�K�H���P�D�N�H�U�V���R�I���W�K�H���V�X�L�W���J�L�Y�H�V���O�L�Y�H���I�H�H�G�E�D�F�N���R�I���W�K�H���G�D�W�D���U�H�D�G�L�Q�J�V�����7�K�H���G�D�W�D���I�U�R�P���W�K�H���V�H�Q�V�R�U�V���L�V��
transmitted wirelessly and represented on screen as a standard animation skeleton. Calibration involves the actor taking up 
�S�U�H�G�H�W�H�U�P�L�Q�H�G���S�R�V�H�V���D�Q�G���S�H�U�I�R�U�P�L�Q�J���F�R�Q�W�U�R�O�O�H�G���S�U�H�G�H�W�H�U�P�L�Q�H�G���J�H�V�W�X�U�H�V�����7�K�L�V���D�O�O�R�Z�V���W�K�H���V�R�I�W�Z�D�U�H���W�R���F�D�O�F�X�O�D�W�H���W�K�H���U�H�O�D�W�L�Y�H��
�S�R�V�L�W�L�R�Q�V���D�Q�G���U�H�O�D�W�L�Y�H���U�R�W�D�W�L�R�Q�V���R�I���W�K�H���V�H�Q�V�R�U�V�����7�K�L�V���L�V���I�X�U�W�K�H�U���F�R�Q�V�W�U�D�L�Q�H�G���E�\���P�D�Q�X�D�O�O�\���L�Q�S�X�W�W�L�Q�J���W�K�H���S�K�\�V�L�F�D�O���G�L�P�H�Q�V�L�R�Q�V���R�I��
�W�K�H���D�F�W�R�U�����,�Q���W�K�H���¿�U�V�W���V�H�V�V�L�R�Q�V���W�K�L�V���S�U�R�F�H�V�V���W�R�R�N���V�H�Y�H�U�D�O���K�R�X�U�V�����E�X�W���Z�L�W�K���S�U�D�F�W�L�F�H���Z�H���J�D�L�Q�H�G���D�Q���L�Q�W�X�L�W�L�R�Q���I�R�U���K�R�Z���W�K�H���V�R�I�W�Z�D�U�H��
calibrating and the process could be completed in a few minutes.

�7�K�H���D�Q�L�P�D�W�L�R�Q���S�U�R�F�H�V�V���P�H�D�Q�W���W�K�D�W���Z�H���K�D�G���W�R���S�O�D�Q���W�K�H���F�D�S�W�X�U�H���V�H�V�V�L�R�Q���T�X�L�W�H���F�D�U�H�I�X�O�O�\�����,�Q���D���S�U�R�F�H�V�V���W�K�D�W���L�V���T�X�L�W�H���V�L�P�L�O�D�U���W�R���D��
�V�L�P�S�O�L�¿�H�G���¿�O�P���V�K�R�R�W�����:�H���S�U�R�G�X�F�H�G���D���O�L�V�W���R�I���P�R�Y�H�P�H�Q�W�V���W�K�D�W���Z�H�U�H���Q�H�H�G�H�G���W�R���W�H�O�O���R�X�U���V�W�R�U�\�����7�K�H���V�F�H�Q�H���Z�D�V���V�H�W���X�S���X�V�L�Q�J���L�P-
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.

�7�K�H���G�H�J�U�H�H���R�I���I�U�H�H�G�R�P���R�I�I�H�U�H�G���E�\���W�K�H���;�V�H�Q�V�H���0�R�&�D�S���V�X�L�W���D�O�O�R�Z�H�G���D���O�R�W���R�I���O�D�W�L�W�X�G�H���I�R�U���L�P�S�U�R�Y�L�V�D�W�L�R�Q���L�Q���W�K�H���X�V�H���R�I���V�S�D�F�H�����(���J��
we used the underside of stairwells to simulate the character climbing upside down along a girder.

�7�K�H���G�D�W�D���J�D�W�K�H�U�H�G���R�I���W�K�H�V�H���D�F�W�L�Q�J���V�H�V�V�L�R�Q�V���L�V���U�H�P�D�U�N�D�E�O�\���V�H�Q�V�L�W�L�Y�H�����V�H�H�L�Q�J���W�K�H���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���W�K�H���P�R�Y�H�P�H�Q�W�V���R�Q���W�K�H���V�N�H�O-
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. 

�7�K�H���&�O�H�D�Q���8�S
�7�K�H���G�D�W�D���L�Q���U�D�Z���I�R�U�P���F�R�Q�W�D�L�Q�V���H�U�U�R�U�V���R�I���Y�D�U�L�R�X�V���W�\�S�H�V����

�x���7�K�H�U�H���D�U�H���V�S�L�N�H�V���L�Q���W�K�H���P�R�W�L�R�Q���F�X�U�Y�H�V���F�D�X�V�H�G���E�\���U�D�G�L�R���I�U�H�T�X�H�Q�F�\���L�Q�W�H�U�I�H�U�H�Q�F�H

�x���(�U�U�R�Q�H�R�X�V���V�W�D�W�L�F���U�R�W�D�W�L�R�Q�V���F�D�X�V�H�G���E�\���W�K�H���V�H�Q�V�R�U�V���V�O�L�S�S�L�Q�J���R�X�W���R�I���S�O�D�F�H���D�I�W�H�U���W�K�H���F�D�O�L�E�U�D�W�L�R�Q

�x���)�O�X�F�W�X�D�W�L�R�Q�V���L�Q���W�K�H���P�R�W�L�R�Q���S�D�W�K�V�����F�D�X�V�H�G���E�\���V�L�J�Q�D�O���L�Q�W�H�U�I�H�U�H�Q�F�H

�x���,�Q�W�H�U�S�R�O�D�W�L�R�Q���H�U�U�R�U�V�����F�D�X�V�H�G���E�\���L�Q�D�S�S�U�R�S�U�L�D�W�H���L�Q�W�H�U�S�R�O�D�W�L�R�Q���R�I���G�D�W�D���E�\���W�K�H���0�R�Y�H�Q���V�R�I�W�Z�D�U�H���L�Q���P�R�P�H�Q�W�D�U�\���L�Q�V�W�D�Q�F�H�V���R�I��
signal failure.

�0�D�Q�\���R�I���W�K�H�V�H���H�U�U�R�U�V���D�U�H���M�X�V�W���D���I�H�Z���I�U�D�P�H�V���L�Q���O�H�Q�J�W�K���D�Q�G���F�D�Q���E�H���¿�[�H�G���T�X�L�W�H���V�L�P�S�O�\���G�H�O�H�W�L�Q�J���W�R���G�D�W�D���K�H�O�G���R�Q���W�K�H���S�U�R�E�O�H�P�D�W�L�F��
�I�U�D�P�H�V���D�Q�G���F�U�H�D�W�L�Q�J���D�Q���D�S�S�U�R�S�U�L�D�W�H���L�Q�W�H�U�S�R�O�D�W�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���J�R�R�G���G�D�W�D���W�K�H���V�X�U�U�R�X�Q�G�V���L�W�����7�K�L�V���L�V���D���S�D�L�Q�V�W�D�N�L�Q�J���D�Q�G���O�D�E�R�X�U��
intensive process. Longer errors not worthwhile repairing as it is less work to retake the shot or manually animate later on in 
the process
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Conclusion
With a small amount of experience and practice it is possible to produce very good quality motion capture data from the 
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animation.
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messages as the sensitivity of the system reveals minute gestures and movements that we do not perceive with the naked 
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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 
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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-
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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. 
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the visualisation simulation of  impossible things. What 3D animation requires of this technology is a reference base to work 
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It’s use with the 3D computer animation process liberates a lot of animator’s attention and time from tedious frame by frame 
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