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Fundamental Study on Object Recognition in 360-Degree Camera Images

and a Searchable Street View System Using a Language Model
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Abstract: In industrial environments, accurately understanding on-site conditions is critically important for ensuring safety
and operational efficiency. However, traditional methods often require experts to physically visit the site, resulting in
increased labor and cost. This study proposes a fundamental system that utilizes 360-degree camera images to recognize
objects in the scene while automatically generating a 3D map. By integrating Visual SLAM for spatial mapping with YOLO-
based object recognition, our proposed system attempts to estimate system estimates the precise 3D positions of objects from
360 degree video input. Furthermore, future work includes the development of a street-view-style interface that enables users
to search for objects in the generated 3D space using natural language queries, powered by a large language model. This
approach allows for intuitive and remote inspection of on-site conditions, offering improvements in efficiency, accuracy, and
safety. This paper presents initial results using monocular depth estimation and discusses the potential for practical application

in real-world environments.
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Fig. 1 Overview of the final target system
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Fig. 2 Flow of the proposed method
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Fig. 3 stella vslam dense
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Table. 1 Experiment 1

a b c d €

upper camera 29 27 13 12 3
under camera 30 29 12 10 3
overlap 27 25 10 9 3
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Table. 2 Scale-free distance comparison

measured value (m) upper camera under camera
1.80 83 50.5
2.42 90.3 58.4
1.75 84.5 52.1
Object-Object 3.73 193.6 135.2
2.50 80.2 50.5
0.42 16.3 13.4
1.35 51.7 37.2
1.06 39.4 25.9

Table. 3 measured value as the standard

measured value(m) upper camera  under camera

1.8 1.8 1.8
2.42 1.96 2.08
1.75 L83 186
Object-Object 3.73 412 4.81
25 1.74 1.80
0.42 035 048
1.35 112 L33
1.06 0.85 092
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Figure. 5 3D Bounding Box
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