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User moves virtual 
gripper right towards 
the box

User sees that the arm 
is not at the box yet, 
so moves the arm 
right again.

Arm catches up to user 
commands and over-
shoots.
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The Challenge Our Solution

The Whole SystemWhy Humans and Robots?

It takes time to send data from one place to another. This data latency can 
�F�D�X�V�H���G�L�¤�F�X�O�W�L�H�V���L�Q�W�H�U�D�F�W�L�Q�J���Z�L�W�K���W�K�H���V�\�V�W�H�P�����V�L�Q�F�H���W�K�H���X�V�H�U���K�D�V���D���G�H�O�D�\�H�G��
�L�G�H�D���R�I���Z�K�D�W���L�V���K�D�S�S�H�Q�L�Q�J�����7�K�L�V���F�R�Q�I�X�V�L�R�Q���F�D�Q���F�D�X�V�H���W�K�H���X�V�H�U���W�R���R�Y�H�U���F�R�U�U�H�F�W��
�Z�L�W�K���W�K�H�L�U���P�R�Y�H�P�H�Q�W�V

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

Humans and robots can work together to achieve the best of both worlds.
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User moves virtual 
gripper right towards 
the box

User sees that the virtual 
gripper is at the box so 
does not move more

Arm catches up to user 
commands and correctly 
moves above the box.

Amazon Remote Manipulation System 
�'�H�Y�H�O�R�S�L�Q�J���D���X�V�H�U���H�[�S�H�U�L�H�Q�F�H���W�R���D�O�O�R�Z���S�H�R�S�O�H���W�R���F�R�Q�W�U�R�O���U�R�E�R�W�L�F���D�U�P�V���I�U�R�P���D���G�L�V�W�D�Q�F�H
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Virtual Gripper
�7�K�H���K�X�P�D�Q���X�V�H�V���L�W���O�L�N�H���D���F�X�U�V�R�U�����V�R��
�W�K�H�\���N�Q�R�Z���Z�K�H�U�H���W�K�H�\���D�U�H���W�H�O�O�L�Q�J���W�K�H��
�U�R�E�R�W���W�R���J�R�����7�K�H���U�R�E�R�W���X�V�H�V���L�W���D�V���D��
�W�D�U�J�H�W�����D�Q�G���P�R�Y�H�V���L�W�V���U�H�D�O���J�U�L�S�S�H�U��
�W�R�Z�D�U�G�V���W�K�H���Y�L�U�W�X�D�O���R�Q�H��

Virtual Scene
�7�K�H���Y�L�U�W�X�D�O���V�F�H�Q�H���V�K�R�Z�V���W�K�H���S�R�V�L��
�W�L�R�Q���R�I���W�K�H���D�U�P�V���D�Q�G���E�R�[�H�V���L�Q���W�K�H��
�U�H�D�O���Z�R�U�O�G��

User Control
The human uses all of these 
�V�R�X�U�F�H�V���R�I���L�Q�I�R�U�P�D�W�L�R�Q���W�R���P�R�Y�H��
�W�K�H���9�L�U�W�X�D�O���*�U�L�S�S�H�U���X�V�L�Q�J���D�Q��
�;�%�R�[���F�R�Q�W�U�R�O�O�H�U��
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�&�K�H�F�N���R�X�W���R�X�U���Y�L�G�H�R��


