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Figure 1. We have created a large scale, high fidelity, Augmented Reality (AR) game for multiple players. We show a Large scale panorama gameplay
image created from the teaser video, taken in Dotonbori, Osaka, Japan. The players (yellow circles) are spread out over a 180 by 90 m area and use
their virtual drones (green circles) to shoot lasers at the robot.
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INTRODUCTION
Recent years saw an explosion in Augmented Reality (AR) ex-
periences for consumers. These experiences can be classified
based on the scale of the interactive area (room vs city/global
scale) , or the fidelity of the experience (high vs low) [4].
Experiences that target large areas, such as campus or world
scale [7, 6], commonly have only rudimentary interactions
with the physical world, and suffer from registration errors
and jitter. We classify these experiences as large scale and low
fidelity. On the other hand, various room sized experiences [5,
8] feature realistic interaction of virtual content with the real
world. We classify these experiences as small scale and high
fidelity.

Our work is the first to explore the domain of large scale high
fidelity (LSHF) AR experiences. We build upon the small
scale high fidelity capabilities of the Microsoft HoloLens to
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allow LSHF interactions. We demonstrate the capabilities
of our system with a game specifically designed for LSHF
interactions, handling many challenges and limitations unique
to the domain of LSHF AR through the game design.

Our contributions are twofold:

• The lessons learned during the design and development of
a system capable of LSHF AR interactions.
• Identification of a set of reusable game elements specific

to LSHF AR, including mechanisms for addressing spatio-
temporal inconsistencies and crowd control.

We believe our contributions will be fully applicable not only
to games, but all LSHF AR experiences.

SYSTEM DESIGN AND IMPLEMENTATION
LSHF experiences require accurate registration of content,
even over large distances. However, current commercial de-
vices cannot ensure this. To overcome this limitation we
employ a server-client architecture. The server stores several
room-scale maps and the transforms between them, while
the clients share their input and pose relative to the closest
map. The server computes a global scene graph from these
local poses and synchronizes input from clients. Finally the
scene graph and the game state is distributed to all clients.
Our system improves the resulting pose synchronization (see
Figure 2).

Our current implementation divides the global map creation
process into two steps. First, we scan several room-sized areas
with the HoloLens and transfer the corresponding maps to a
computer. Second, we align the maps in an offline process
with ICP [1]. For the accompanying video we reconstructed a
180×90m area in Dotonbori, Osaka, Japan (see Figure 2).
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