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ABSTRACT
Crowdsourcing games involving image labeling tasks are commonly
digital, played online, and have rules set by designers. In this work
we explore the potential of tabletop image labeling games, incorpo-
rating physical elements, in-person community-based gameplay,
and support for customizable rules. We developed an augmented
reality game toolkit called Tile-o-Scope AR and conducted two
studies. The first study demonstrates how the toolkit can facilitate
in-person discussions through collaborative image labeling, and
the toolkit’s potential adaptability to other games and applications.
The second study, using three different activities designed for the
toolkit, demonstrates the toolkit’s flexibility for creating customized
experiences for audiences of different backgrounds.

CCS CONCEPTS
• Human-centered computing → Human computer interac-
tion (HCI).
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1 INTRODUCTION
The human eye can be a powerful mechanism for analyzing data,
where automated systems fail to provide reliable results. Thus, orga-
nizations have turned to crowdsourcing, with popular applications
found in image labeling tasks, due to the relatively low complexity
and cost [11]. The monotonous nature of the image labeling task,
however, makes it challenging to engage participants over time [8].

Gamification in general is used as an approach to improve en-
gagement [2]. Prior work has looked at mitigating disengagement
via approaches such as gamification and task variety [1, 9, 10]. Ad-
ditionally, performing image labeling in a co-located setting can
open up in-depth discussions, with potential to enhance the crowd-
sourcing experience and outcomes, such as achieving longer-term
engagement [12]. Moreover, using Augmented Reality (AR) may of-
fer additional benefits, due to its potential effectiveness in education
and collaboration [7].

To explore how AR and co-location may enhance image labeling
tasks by fostering discussions among participants, we designed
Tile-o-Scope AR (TOSAR), a multi-person, co-located image label-
ing game toolkit. TOSAR utilizes AR technology to read physical
tags and show images on a mobile device in their place. TOSAR
does not enforce any specific rulesets beyond the core matching
mechanics, instead opting for a customizable design where players
can determine their own games and rules.

In this work, we describe Tile-o-Scope AR and two studies of
the toolkit. A first study showed potential for using TOSAR as a
conversation facilitator among participants when asked to label
images by playing a simple game. A second study, using three
different activities, revealed that each participating group had a
different preference, highlighting the toolkit’s capacity towards
engaging contributors from different backgrounds.

2 RELATEDWORK
Prior work has explored applications or AR in activities with phys-
ical components. Synflo [6] uses Sifteo Cubes as a physical compo-
nent for completing actions. Evaluation of the system revealed peer
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