
 

Accepted Manuscript

Focus+Context Grouping for Animated Transitions

Wenchao Wu, Yixian Zheng, Nan Cao, Huamin Qu, Lionel M. Ni

PII: S1045-926X(16)30158-6
DOI: 10.1016/j.jvlc.2018.06.006
Reference: YJVLC 842

To appear in: Journal of Visual Languages and Computing

Received date: 18 September 2016
Revised date: 28 May 2017
Accepted date: 26 June 2018

Please cite this article as: Wenchao Wu, Yixian Zheng, Nan Cao, Huamin Qu, Lionel M. Ni, Fo-
cus+Context Grouping for Animated Transitions, Journal of Visual Languages and Computing (2018),
doi: 10.1016/j.jvlc.2018.06.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jvlc.2018.06.006
https://doi.org/10.1016/j.jvlc.2018.06.006


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Focus+Context Grouping for Animated Transitions

Wenchao Wua,∗, Yixian Zhengb, Nan Caoc, Huamin Qud, Lionel M. Nie

aSiemens Ltd., Siemens Center Shanghai, No. 500, Dalian Road, Yangpu District, China
bShanghai Ideal Information Industry Co. Ltd.,China Telecom

cTongji University, China.
dHong Kong University of Science and Technology, China

eUniversity of Macau, China

Abstract

Animation is a commonly used technique in information visualization for smooth
transitions between different views. When observing animations of moving
objects, people often need to track several specific objects while identify the
major trend of movement simultaneously. In this paper, we propose a novel
focus+context grouping technique to facilitate target tracking and trend iden-
tification. It divides objects into several groups based on a comprehensive tree
cut algorithm and generates a staggering animation in which groups are ani-
mated sequentially. A balance between efficiency and accuracy is achieved for
an effective animation planning. To evaluate the effectiveness of the proposed
technique, a carefully designed user study is conducted. The results indicate
that focus+context grouping is effective for users to track targets without los-
ing context (i.e., major trend of movement). Based on the study, we discuss
advantages and limitations of the proposed grouping technique and conclude
with design implications.
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1. Introduction

When analyzing data, it is common to explore data from different but cor-
related views [1, 2, 3, 4, 5, 6, 7, 8]. Recent advances in interactive visualization
make this exploration process much easier. In many applications [5, 9, 10, 11],
animation is a popular approach to transit among different views. When an5

animation involves shifting locations of objects, continuous movement along the
line between the original and updated positions of the object is commonly used
to help users keep track of the object. However, how to best design the objects’
movement to facilitate people’s perception is not an easy task. According to
the Gestalt’s law, objects with similar movement trends are more likely to be10

perceptually grouped, which facilitates pattern recognition. Therefore, in this
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