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ABSTRACT

If the inside of a building collapses due to a disaster such as fire, collapse, or natural disaster, the physical security inside the building
is likely to become ineffective. Here, physical security is needed to minimize the human casualties and physical damages in the
collapsed building. Therefore, this paper proposes an algorithm to minimize the damage in a disaster sifuation by fusing existing research
that detects obstacles and collapsed areas in the buiding and a deep learning-based object detection algorithm that minimizes
human casualties. The existing research uses a single camera to defermine whether the corridor environment in which the robot is
currently located has collapsed and detects obstacles that interfere with the search and rescue operation. Here, objects inside the
collapsed building have irregular shapes due to the debris or collapse of the building, and they are clossified and detected as
obstacles. We also propose a method to detect rescue requesters —the most important resource in the disaster situation —and minimize
human caosualties. To this end, we collected open-source disaster images and image data of disaster sifuations and calculated the
accuracy of detecting rescue requesters in disaster situations through various deep learning-based object detection algorithms. In this
study, as a result of analyzing the algorithms that detfect rescue requesters in disaster situations, we have found that the YOLOv4
algorithm has an accuracy of 0.94, proving that it is most suitable for use in actual disoster situations. This paper will be helpful for
performing efficient search and rescue in disaster situations and achieving a high level of physical security, even in collopsed buildings.
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(Figure 1) Complete system configuration diagram for efficient search of disaster sites
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(Table 1) Performance of existing research algorithms

Module Performance Score
Obstacles detection F1-Score 0.88
Estimating the size Accuracy 0.93
Obstacle localization Error rate 0.133
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(Table 2) Comparison of algorithms for detection
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Z=AL EIRIE

gl Accuracy | Recall |Precision| F1-Score
Efficientdet 0.91 0.97 0.77 0.86
FPN 0.70 0.68 0.73 0.70
Retina net 0.92 0.97 0.74 0.84
SSD 0.86 0.92 0.46 0.61
YOLOv4 0.94 0.93 0.89 0.91

(3% 7) T LW AR ERX| Zot
(Figure 7) The results of the detection of people at
the disaster site
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