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Abstract

In this paper, we reflect on our past work towards understanding how to design visualizations for fitness
trackers that are used in motion. We have coined the term “visualization in motion” for visualizations that
are used in the presence of relative motion between a viewer and the visualization. Here, we describe how
visualization in motion is relevant to sports scenarios. We also provide new data on current smartwatch
visualizations for sports and discuss future challenges for visualizations in motion for fitness trackers.
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1. Introduction

Fitness trackers, such as smartwatches and fitness bands record a variety of data. Most of
these devices also visualize the collected data and make it immediately available to wearers.
Smartwatch faces, in particular, have become mini data dashboards that can give an overview
of data such as step counts, heart rates, locations, sleep information or even device-external
data such as the current temperature or weather predictions. Due to their small screen size
and usage context, fitness tracker screens pose several novel and interesting challenges to
visualization: visualizations need not only to be small and glanceable but also often to be read
in motion. For example, when an athlete trains for a race, they can only afford quick glances
at a smartwatch while running, to concentrate on the path to take and avoid accidents. As
stopping the race to look at a watch is not a desired option, the watch needs to be read while
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the runner’s body, including their arms, is moving. During a quick glance at the tracker, the
athlete may want to take in multiple information at once: current race time, heart rate, or
distance run are just three examples. Unfortunately, there is still little advice on how to design
effective information dashboards for fitness trackers, and existing designs are built without
strong empirical foundations.

To address this problem we have recently begun to work on two directions: a) visualizations
in motion, in which we assess the effects of motion on the perception of visualizations and b)
visualizations for fitness trackers and, in particular, smartwatches. In this paper, we briefly
introduce our past work with a focus on smartwatch-type fitness trackers, provide some new
data on existing smartwatch faces for sports, and outline dedicated challenges for visualization
in motion for fitness trackers.

2. Background

While neither visualization in motion nor fitness tracker visualization has a long history
of research, some relevant past work does exist. The following background presents the
definition of visualization in motion and briefly outlines the larger research space. The second
section focuses on fitness tracker visualization in the context of health and sports, and that of
visualization in motion in relation to fitness trackers.

2.1. What is Visualization in Motion?

In our recent paper [1], we defined visualization in motion as:

Visual data representations that are used in contexts that exhibit relative motion
between a viewer and an entire visualization.

Visualizations in motion specifically concern relative movement between visualizations and
viewers and, therefore, they are different from animation of visualization components that
are meant to express highlights, to smooth transitions between views [2, 3, 4, 5], or to morph
between different representations [6, 7, 8, 9, 10]. Relative motion between entire visualizations
and viewers is relatively common in the sports context, but has not been explored in depth.
Examples include stationary players who sit in front of a screen while playing a sports game, in
which a game character (e.g., an American football player) moves with attached donut charts
showing data related to the character (Figure 1a), audiences sitting in a stadium while watching
an augmented basketball game that shows data next to players (Figure 1b), people walking
across or driving by physicalizations (Figure 1c and 1d), a person reading how many calories
they have burned from a fitness tracker while exercising (Figure le), and a traveler navigating
using a phone while walking (Figure 1f). These scenarios can be grouped into three categories
of visualization in motion:

» moving visualizations & stationary viewer
» stationary visualizations & moving viewer

» moving visualization & moving viewer
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