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Abstract

The existing indoor positioning methods using beacons or tags suffer from issues such as occasional
undetection or increased errors due to noise. In this paper, we propose a method for determining the
indoor position of a robot using the distance and, the angle between the direction of a target object whose
position is known and the direction in which the robot views the target object from the front. The method
proposed in this paper utilizes a depth camera to measure distance and calculate angles. Distance is
measured using depth information captured by the camera, while angles are determined using images
captured by the camera to determine the orientation of the target object. The proposed method calculates
coordinate displacements using distance and angle. And then the method determines the position of the
mobile robot using these displacements and the coordinates of the target object. To show the applicability
of the proposed method for indoor positioning, we conducted experimental implementation and
compared measured displacements. The results showed errors within 50mm, but considering the size of
the mobile robot, it is judged that the method proposed in this paper can be sufficiently used for indoor
positioning.
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Figure 1. Positioning of Mobile Robot utilizing distance and angle from Target Object
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Figure 2. Case of the target positioned low left of the mobile robot.
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Table 1. environment of experimental implementation.
X LAY T4 34,

oS Ubuntu 22.04
Language Python 3.10
Depth:
Field of View: 87° X 58°
Depth Camera Intel Realsense D435 Egs;lutlon: 1280X720
Field of View: 69° X 42°
Resolution: 1280X720
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e turtle 1623 128 17 17:59 obj_distance.py

Figure 6. Screen shot of experimental implementation.
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Table 2. Ay, Ax in the case of 733mm, 260mm
¥ 2. A5 733mm, 260mm & uf Ay, AX

Actual depth d1 = 733mm Actual depth d2= 260mm
(calculated Ay) (calculated Ax)
Measured depth d=733mm 700(error: 33mm) 217(error: 43mm)
Measured depth d=737mm 703(error: 30mm) 218(error: 42mm)
Measured depth d=739mm 705(error: 28mm) 219(error: 41mm)

Table 3. Ay, Ax in the case of 1030mm, 366mm
¥ 3. 23 1030mm, 366mm & W Ay, AX

Actual depth d1 = 1030mm Actual depth d2= 366mm
(calculated Ay) (calculated Ax)
Measured depth d=1060mm 1012(error: 18mm) 314(error: 52mm)
Measured depth d=1095mm 1045(error: 15mm) 324(error: 42mm)
Measured depth d=1076mm 1027(error: 3mm) 319(error: 47mm)
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