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Abstract

This paper proposes a new real-time fire monitoring and evacuation navigation system by integrating Augmented Reality (AR)
technology with Internet of Things (IoT) technology. The proposed system collects temperature data through IoT temperature
measurement devices installed in buildings and automatically transmits it to a MySQL cloud database via an IoT platform,
enabling real-time and accurate data monitoring. Subsequently, the real-time IoT data is visualized on a 3D building model
generated through Building Information Modeling (BIM), and the model is represented in the real world using AR technology,
allowing intuitive identification of the fire origin. Furthermore, by utilizing Vuforia engine’s Device Tracking and Area Targets
features, the system tracks the user’s real-time location and employs an enhanced A* algorithm to find the optimal evacuation
route among multiple exits. The paper evaluates the proposed system’s practicality and demonstrates its effectiveness in rapid and

safe evacuation through user experiments based on various virtual fire scenarios.
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(b)

Figure 11: Screenshot of the navigation system: (a) without navi-
gation, (b) with navigation.
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Table 1: Average elapsed escape time of each scenario.

Fire Scenario  Without Navigation With Navigation p-value
Fire Scenario 1 82.94 s 43.12s 0.00
Fire Scenario 2 37.18 s 28.71 s 0.01
Fire Scenario 3 46.18 s 46.77 s 0.86
Total 166.29 s 118.59 s 0.00
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Table 2: Questions and scores of usability test

Question
(1)Completely unhelpful (2) Slightly helpful (3) Moderately helpful (4) Very helpful (5) E.

Average Score
xtremely helpful
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Average Score 4.81

Table 3: Subjective questions of usability test
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