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II. RELATED WORK

A. Provenance Data for Exploratory Visual
Analysis
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B. Visualization Recommendation
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III. DESIGN RATIONALE
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��� ��  Pharos suggests recommendations based on bookmarked
visualizations. It suggests either expanding or narrowing the
analysis scope while avoiding previously explored or explicitly
excluded ones.
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IV. PHAROS SYSTEM

A. Multi-perspective Overviews
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��� �� �Pharos consists of six main views: (a) The data field view shows a list of data fields and the analysis progress and interest (i.e.,
explored, bookmarked, and excluded) at the data-field level. (b) The combination view shows the analysis progress and interest over all
possible combinations of data fields. It uses distinct shapes and colors to show recommendations according to overall progress. (c) The
focus view supports analyzing a visualization and explicitly expressing a user’s analytic preferences (i.e., bookmarked or excluded) to
update the recommendation list. (d) The relation view supports understanding of the recommendation contexts by revealing
relationships and exploring their various provenance aspects using a pentagonal controller. (e) The history view and recommendation
view support the review of previous analysis contexts or the exploration of suggestions for proceeding. (f ) The filters support focusing
the visualizations in selected categories for every view.
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B. Focused Analysis
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C. Reviewing and Recommending Analysis
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��� �� �A user can construct a visualization of data fields in the
focus view, then tune each data field and visual encoding (a) and
annotate the visualization (i.e., select data points (d), and
bookmark/exclude (c) with a note (e)). A user can also explore
analysis history both backward and forward (b).
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D. Improving Scalability
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E. Providing Steerability
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��� � !  A user can review a previous analysis context in the
history view. The colored marker shows each item’s state (i.e.,
explored, bookmarked, or excluded), and a user can revisit the
visualization and stored provenance.

��� � "  (a) The pentagonal controller enables a user to adjust
the weights of the similarity measure. A user can explore various
provenance aspects in the relation view and rearrange the list of
history view and recommendation view. (b) The relation view also
supports grouping to explore the relationships between visuali-
zations in a scalable way.



Pharos: A Transparent and Steerable Visualization Recommendation System

Youli Chang et al. 7 http://jcse.kiise.org

�����������������
����(
��>����������
?������������������

���>'
�����(���?�����������
�)*2,���
��
���
������� �
�


������ ��� �
����� ����������
� ��
����
�� "������ ���
� ��

���#��(
��>
���?�"�������
����������
��
����
������
�)*2,#

������������
��
��������������
����

�������������C������

�
�� >�����?�������� �������� �
� �
�� �����
��� ������
� �
�

�������������������������
��

H���������
�������������������
�����������������������
�

��
��������
������������
������������
�����������������

�������8

"*#

�
���

��I�J����
	��
��	����
��
���������
��
��
�
�K�

��I�J�����K�

��
�)*4,�� ���
��

�

�
�
� ��� �

�
� ������� ��� �� ������������
� ���
� �
�� �������
�

�����
�
��8����������������������"����
���
#��
������������


��
����
��"����������
#�����������
���������"�������������
�

�����#�������������������
�������������������
�
�����������
�

"��������
#�������������������������
����������������������

"
���#���
���
����������������
��������������
�"�����#���

��
������
������
�������
����������������$��������
���G���

���
�����
�������:����*����
���
����
����
�����
�������

"B����0"�##� ���������
����
��
��������
���������
�����


������ "@9.#�� � ��� �
�� �������� ���� 
�����������
6� 	
����


�������������
�����������
�����������������������������
�

�
������
��������

V. USAGE SCENARIOS
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VI. USER EVALUATION
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