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Figure 1: Geollery creates an interactivemirrored worldwhere users are immersed with 3D buildings, live chats, and geotagged
social media. The social media are visualized as balloons, billboards, framed photos, and gift boxes in real time.

ABSTRACT
We present Geollery, an interactive mixed reality social me-
dia platform for creating, sharing, and exploring geotagged
information. Geollery introduces a real-time pipeline to pro-
gressively render an interactive mirrored world with three-
dimensional (3D) buildings, internal user-generated content,
and external geotagged social media. This mirrored world
allows users to see, chat, and collaborate with remote par-
ticipants with the same spatial context in an immersive vir-
tual environment. We describe the system architecture of
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Geollery, its key interactive capabilities, and our design deci-
sions. Finally, we conduct a user study with 20 participants
to qualitatively compare Geollery with another social me-
dia system, Social Street View. Based on the participants’
responses, we discuss the benefits and drawbacks of each
system and derive key insights for designing an interactive
mirrored world with geotagged social media. User feedback
from our study reveals several use cases for Geollery includ-
ing travel planning, virtual meetings, and family gathering.
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1 INTRODUCTION

Social media plays a signi�cant role in many people's daily
lives covering a wide range of topics such as restaurant re-
views, updates from friends, and local events. Despite the
huge innovation in virtual and augmented reality, existing
social media platforms typically use a linear narrative or a
grid layout. While these traditional layouts are e�cient for
quickly browsing through social media posts, they lack the
spatial context associated with social media posts. By incor-
porating spatial context, several use cases emerge where 3D
social media platforms may outperform traditional social me-
dia platforms: business advertising, crowdsourced tourism,
immersive storytelling, and learning about the culture [18].

Recently, several technologies and designs [7, 18, 30] (Fig-
ure 2) have emerged for visualizing social media inmir-
rored worlds1[21]. Nevertheless, designing an interactive so-
cial platform with immersive geographical environments
remains a challenge due to thereal-timeconstraints of ren-
dering 3D buildings. In addition, the design space of visu-
alizing and interacting with social media in mixed reality
settings is not yet fully explored.

For example,Social Street View[18, 19] has made some
initial contributions in blending immersive street views with
geotagged social media. Nevertheless, interaction is limited
to street-level panoramas. Consequently, users can not vir-
tually walk on the streets but can onlyteleportamong the
panoramas. Bulbul and Dahyot [7] further reconstruct three
cities with the street view data and visualize the popularity
and sentiments with virtual spots lights. However, their sys-
tem requires 113 - 457 minutes to reconstruct each city and
lacks the interactivity with online users. Kukkaet al.[30]
have presented the conceptual design of visualizing street-
level social media in a 3D virtual city,VirtualOulu[2]. How-
ever, such pre-designed 3D city models are not practical for
deployment in larger areas.

We presentGeollery(Figures 1 and 2D), an interactive
mixed-reality social media platform in 3D which uses a mir-
rored world rendered inreal-time. We introduce a progres-
sive pipeline that streams and renders a mirrored world with
3D buildings and geotagged social media. We extend the
design space in several dimensions: progressively streamed
meshes and view-dependent textures, virtual representations
of social media, aggregation approaches, and interactive ca-
pabilities.

To evaluate the bene�ts and drawbacks of our system,
we conduct a user study with 20 participants for compar-
ing Geollery with Social Street View. The quantitative eval-
uation and individual responses reveal the strengths and

1A mirrored world is de�ned as �a representation of the real world in digital
form [which] attempts to map real-world structures in a geographically
accurate way� [49].

Figure 2: Comparison amongst mixed reality systems or de-
signs for visualizing geotagged social media. (a) shows Social
Street View[18], a real-time system which depicts social me-
dia as billboards via maximal Poisson-disk sampling [26], (b)
shows Bulbul and Dahyot's o�line system [7] which lever-
ages virtual lighting to visualize popularity and sentiments
of social media, (c) shows the conceptual design by Kukka et
al. [30], which explores presentation manner, visibility, or-
ganization, and privacy during co-design activities, and (d)
shows our results in Geollery, which fuses 3D textured build-
ings, geotagged social media, and virtual avatars in real time .

weaknesses of both systems. Our evaluation compares the
di�erent navigation methods used by each system and ex-
amines whether users would prefer walking or teleporting.
Based on the responses in the semi-structured interviews,
we further summarize the challenges and limitations of both
systems, as well as their potential impact on future 3D so-
cial media systems. Finally, we improveGeollerybased on
the user feedback and deploy our system via Amazon Web
Services (AWS). Please refer to https://geollery.com for the
supplementary videos and live demos.

Our main contributions in this paper are:

(1) conception, development, and deployment ofGeollery,
an online system that can depict geotagged social me-
dia, 3D buildings, and panoramas in an immersive 3D
environment,

(2) further extending the design space of 3D social media
platforms such as aggregation approaches, virtual rep-
resentations of social media, co-presence with virtual
avatars, and collaboration modes,

(3) conducting a user study with 20 participants to qualita-
tively compare two 3D social media platforms (Geollery
and Social Street View) by discussing their bene�ts,
limitations, and potential impacts to future 3D social
media platforms.
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