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A collaborative Serious Game for fire disaster evacuation
drill in Metaverse
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Abstract

The purpose of Serious games in immersive Metaverse platform to provide users both fun and
intriguing learning experiences. We proposes a serious game for self-trainable fire evacuation drill with
collaboration among avatars synchronized with multiple trainees and optionally with real-time
supervising placed at different remote physical locations. The proposed system architecture is composed
of wearable motion sensors and a Head Mounted Display to synchronize each user’s intended motions to
her/his avatar activities in a cyberspace in Metaverse environment. The proposed system provides
immersive as well as inexpensive environments for easy-to-use user interface for cyber experience-based
fire evacuation training system. The proposed configuration of the user-avatar interface, the collaborative
learning environment, and the evaluation system on the VR serious game are expected to be applied to
other serious games. The game was implemented only for the predefined fire scenario for buildings, but
the platform can extend its configuration for various disaster situations that may happen to the public.
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Figure 1. The proposed Configuration of single user system with wearable sensors, user-avatar interface,
virtual environment, and user evaluation system
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Figure 3. The proposed architecture of multiuser system with client-server architecture using cloud game
server
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Table. 1 Scoring Rule with penalties and rewards
3 4. 597kA 2 7le) A 7}

.. Default setting of
Condition Score (HP)

A trainee starts with initial health points of 100(HPs). 100

The health points decrease with a predefined rate during a

play. Basic rate :
(The game will be over if the HP becomes 0 points, hence, -1HP/2sec

every trainee must escape the fire disaster before 0 HP.)

Violation of standard guideline cause a penalty. (For
Basic rule example, if a player doesn’t cover one’s own mouth and Penalty rate :
and penalties | nose with a hand to prevent toxic gas inhalation, HP -3HP/1sec
decrease more rapidly.

A trainee touches a fatal object or moves to a dangerous Hazard penalty
hazard spot. -30HP/1sec

A Successful escape from the disaster.

(Remaining HP at the moment of evacuation is the score o (el 1)

of the game.) ERlE

If a trainee uses a fire extinguisher. + 10 points
Reward If a trainee finds emergency flashlight and shine the torch +10 points
Points on the route while she/he tries to escape. P

If a trainee closes fire doors to prevent spreading of fire. + 5 points
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Figure 5. A trainee wearing devices of single user system and his avatar synchronized

with his actions and poses at cyber space
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Figure 6. Snap shot scene of collaborative learning in the multi-user mode where two users try to escape in a

fire together and a supervisor is monitoring the players, (b) Trainee A’s view, and (c) Trainee B’s view on the
HMD
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Figure 7. An example of Screen shot when game end, (a) End screen when a user escapes successfully,
(b) when a user fails to escape
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