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Spatial Recognition by using Surrounding Observation Cameras
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Figure 1 Example of object detection by edge device.
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Figure 2 Research overview.
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Figure 3 Object detection by YOLOV7.
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Table 1 Object detection result.

class X y width height
2 (Car) 0.192448  0.608681 0.170312  0.163194
75 (Vase) 0.590885 0.678819  0.167187  0.302083
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Figure 4 Epipolar geometry.
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Figure 5 Position of the Car, the Vase and Cameras in cm unit.

Figure 6 Object detection by YOLOv7 (Cam2).

Table 2 Object detection result (Cam2).

class X y width height
2 (Car) 0.533594  0.722917  0.258854  0.233333
75 (Vase) 0.766667  0.637847  0.095833  0.161806
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Figure 7 3D coordinate estimation.
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Figure 8 Placement of Bottles.
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Figure 9 Position of the Bottles and Cameras in cm unit.
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Figure 10  Object coordinate estimation (2 Cameras).
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Table 3 Bottle size estimation.

Pattern 1 Pattern 2
1A-2A  1B-2B 1A-2B  1B-2A
Caml [cm] 252.7 2339 458.4 140.8
Cam?2 [cm] 2247 2414 502 168.2
Absolute Error [cm] 28.0 7.5 43.6 27.4
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TohbH. Lo, Pattern 2 DNt o 7=flAEDLETHD,
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Figure 11  Object coordinate estimation (3 Cameras).
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Figure 12 Correct combination (3 Cameras).
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Figure 13 Wrong combination (3 Cameras).

Table 4 Distribution radius of closest points.

Red Blue
Combination  Radius [cm] | Combination Radius [cm]
1A-2A-3A 7.9 | 1B-2B-3B 3.8
1A-2B-3A 90.9 | 1B-2A-3B 16.1
1A-2B-3B 1041.5 | 1B-2A-3A 37.9
1A-2A-3B 1071.7 | 1B-2B-3A 133.7
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Figure 14 Instance Segmentation.
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Figure 15 Pose Estimation.
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