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Research Objective
�‡��Are constrained pedestrian flows effective for guiding users to
 areas of interest (AOIs)?
�‡��How to visualize leashing to a virtual pedestrian?

Requirements
�‡��Pedestrian flows connecting AOIs with varying walking 
 speeds of virtual pedestrians

18 Participants
�‡�� �������P�D�O�H�V���������I�H�P�D�O�H�V���������X�Q�G�L�V�F�O�R�V�H�G
�‡�� �$�J�H�����0��� �����������������6�'��� ����������

Part I: Evaluating Leashing Visualization
�‡�� �1�D�Y�L�J�D�W�L�Q�J���L�Q���D���I�O�R�Z���D�Q�G���V�H�O�H�F�W�L�Q�J���G�L�I�I�H�U�H�Q�W���S�H�G�H�V�W�U�L�D�Q�V���R�I��
�� �F�K�R�L�F�H�����3�2�&�V�����Y�L�D���U�D�\�F�D�V�W�L�Q�J���Z�K�L�O�H���W�H�V�W�L�Q�J���D�O�O�������O�H�D�V�K�L�Q�J��
�� �Y�L�V�X�D�O�L�]�D�W�L�R�Q�V���L�Q���D���U�D�Q�G�R�P�L�]�H�G���R�U�G�H�U���������P�L�Q�������F�X�H��

Results Part I
�‡��Preference ratings
  �: Color was most, Size was least preferred cue
  �:���1�R���F�O�H�D�U���S�U�H�I�H�U�H�Q�F�H���I�R�U���H�L�W�K�H�U���H�O�H�P�H�Q�W���F�X�H
�‡�� �3�H�U�F�H�L�Y�H�G���L�G�H�Q�W�L�I�L�D�E�L�O�L�W�\
  �: Color and Circles were preferred
  �: Size: �,�Q�V�X�I�I�L�F�L�H�Q�W���Z�K�L�O�H���I�X�U�W�K�H�U���H�Q�O�D�U�J�H�P�H�Q�W���P�D�\���E�H���W�R�R��
         occluding or intimidating
  �: Triangle:���$�V�V�L�J�Q�P�H�Q�W���W�R���S�H�G�H�V�W�U�L�D�Q���Z�D�V���D�P�E�L�J�X�R�X�V
  �: Cap�����7�R�R���K�D�U�G���W�R���V�S�R�W
�‡�� �,�P�S�D�F�W���R�Q���S�U�H�V�H�Q�F�H��
  �: Cap and Size �Z�H�U�H���U�D�W�H�G���E�H�V�W
  �: Circle was rated worst
 
Lessons Learned Part I
�‡��Color promising cue
�‡��Circle and Cap need revision and improvement

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

Background
�‡�� �6�F�H�Q�H���H�[�S�O�R�U�D�W�L�R�Q���L�Q���O�D�U�J�H���V�F�D�O�H���L�P�P�H�U�V�L�Y�H���Y�L�U�W�X�D�O��
�������H�Q�Y�L�U�R�Q�P�H�Q�W�V�����,�9�(�V�����L�V���Q�R�Q���W�U�L�Y�L�D�O���D�Q�G���Q�H�H�G�V���W�R���E�H���V�X�S�S�R�U�W�H�G
�‡�� �6�X�S�S�R�U�W���R�S�W�L�R�Q�V
  �: River �D�Q�D�O�R�J�\���D�V���F�R�Q�V�W�U�D�L�Q�H�G���Q�D�Y�L�J�D�W�L�R�Q���>�*�D�O�\�H�D�Q���������@
  �: Users following virtual pedestrian flows �>�%�|�Q�V�F�K���������@
�‡�� �,�G�H�D�����8�V�H��flows as rivers �E�\���D�O�O�R�Z�L�Q�J���X�V�H�U�V���W�R���O�H�D�V�K��
�� �W�K�H�P�V�H�O�Y�H�V���W�R���D���S�H�G�H�V�W�U�L�D�Q���D�Q�G���E�H�L�Q�J���G�U�D�J�J�H�G���D�O�R�Q�J

Galyean et al., 1995
�*�X�L�G�H�G���1�D�Y�L�J�D�W�L�R�Q���R�I���9�L�U�W�X�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W�V�����6�\�P�S�����R�Q���,�Q�W�H�U�D�F�W�L�Y�H�����'���(�Q�Y�L�U�R�Q�P�H�Q�W�V����
�K�W�W�S�V�������G�R�L���R�U�J��������������������������������������������

Bönsch et al., 2021
�,�Q�G�L�U�H�F�W���8�V�H�U���*�X�L�G�D�Q�F�H���E�\���3�H�G�H�V�W�U�L�D�Q�V���L�Q���9�L�U�W�X�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W�V��
�,�&�$�7���(�*�9�(�����K�W�W�S�V�������G�R�L���R�U�J�������������������H�J�Y�H������������������
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Part II: Scene Exploration
�‡�� �(�[�S�O�R�U�L�Q�J���X�Q�N�Q�R�Z�Q���,�9�(���I�R�U�������P�L�Q���W�R���I�L�Q�G���D�O�O���$�2�,�V��
 �: �Z�L�W�K���P�R�V�W���O�L�N�H�G���S�U�R�S�H�U�W�\���F�X�H��
 �: �Z�L�W�K���P�R�V�W���O�L�N�H�G���H�O�H�P�H�Q�W���F�X�H
 �: without constrained navigation
�‡�� �)�U�H�H���U�R�D�P�L�Q�J���D�W���$�2�,�V���U�H�T�X�L�U�H�V���G�H�W�D�F�K�L�Q�J���D�Q�G���U�H���O�H�D�V�K�L�Q�J

Results Part II
�‡�� �&�R�Q�V�W�U�D�L�Q�H�G���Q�D�Y�L�J�D�W�L�R�Q���U�H�V�X�O�W�H�G���L�Q��
 �: Higher discomfort and cognitive load due to POC often
�� �� �����E�H�L�Q�J���K�L�G�G�H�Q���Z�L�W�K�L�Q���S�H�G�H�V�W�U�L�D�Q���I�O�R�Z
 �: Lower task performance due to slower dragging speed
�‡�� �$�X�W�R�P�D�W�L�F���G�H�W�D�F�K�L�Q�J���S�U�H�I�H�U�U�H�G���I�R�U���H�Q�W�H�U�L�Q�J���$�2�,�V
�‡�� �0�D�Q�X�D�O���U�H���O�H�D�V�K�L�Q�J���S�U�H�I�H�U�U�H�G���I�R�U���O�H�D�Y�L�Q�J���$�2�,�V

Lessons Learned Part II
�‡�� �³I could just rely on the pedestrians carrying me there.”
 �: Pedestrian flows were liked
 �:���&�R�Q�V�W�U�D�L�Q�H�G���Q�D�Y�L�J�D�W�L�R�Q���L�Q���S�H�G�H�V�W�U�L�D�Q���I�O�R�Z�V���U�H�T�X�L�U�H�V��
    overcoming shortcomings of current version such as
    speed and occlusion issues
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