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Person Tracking by Detection of Mobile Robot using RGB-D Cameras

Young-Ju Kim*

Abstract

In this paper, we have implemented a low-cost mobile robot supporting the person tracking by

detection using RGB-D cameras and ROS(Robot Operating System) framework. The mobile robot was

developed based on the Kobuki mobile base equipped with 2's Kinect devices and a high performance

controller. One kinect device was used to detect and track the single person among people in the

constrained working area by combining point cloud data filtering & clustering, HOG classifier and

Kalman Filter-based estimation successively, and the other to perform the SLAM-based navigation

supported in ROS framework. In performance evaluation, the person tracking by detection was proved

to be robustly executed in real-time, and the navigation function showed the accuracy with the mean

distance error being lower than 50mm. The mobile robot implemented has a significance in using the

open-source based, general-purpose and low—cost approach.
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[I. Related Works

1. ROS(Robot Operating System)
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[Il. Navigation using RGB-D Camera

1. Making of Mobile Robot Platform
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2. Navigation based on Kinect-v2
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1. Robot Modeling
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<?xml version="1.0"?>

<robot xmlIns:xacro="http://www.ros.org/wiki/xacro”
name="sensor_kinect2">

<xacroinclude filename="$(find turtlebot_description)/urdf
/sensors/kinect2/kinect2_common.xacro" />
<xacroinclude filename="$(find turtlebot_description)/urdf
/sensors/kinect2/kinect2_adapter_iso50.urdf.xacro"/>
<xacroinclude filename="$(find turtlebot_description)/urdf
/sensors/kinect2/kinect2_v0.urdf.xacro"/>

<xacro:macro name="sensor_kinect2"
params="prefix parent *origin">
<I-— The following URDF has frame_in / frame_out,
placed at the parent ——>
<adapter_iso50_kinect2_xacro
parent="${parent}" prefix="${prefix}">
<insert_block name="origin" />
</adapter_iso50_kinect2_xacro>

so it is

<kinect2_v0 parent="${prefix}_adapter_iso50_kinect2_base"
prefix="${prefix}">
<origin xyz="0 0 0.0368" rpy="0 0 0" />
</kinect2_v0>

</xacro:macro>

</robot>

Fig. 6. Kinect-v2 URDF Modeling Data
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Fig. 7. Screen Output of Kinect-v2 Modeling

2.2. Kinect-v2 Device Driver Porting
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2.4. Map Generation using Gmapping Package
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2.5. Navigation using AMCL Package
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Fig. 12. People Detection Result by Proposed Method

2. Person Tracking using Position Estimation
and Map Information
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Fig. 13. Processing Procedure of Simplified Tracking

V. Performance Evaluation

1. Navigation Test of Mobile Robot
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Fig. 14. Result of Travel Test using Virtual Map with Obstacles

2. Person Tracking Test using RGB-D Camera
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Table 2. Frame Processing Rate of Proposed Method

) Number of | Capture Frame Trackmg
Scenario frames Rate(fps) Processing
Rate(fps)
IS 8775 29.25 26.45
Scenario
s 8769 29.23 25.38
Scenario
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Table 3. Tracking Success Rate of Proposed Method

Scenario Number of Success Tracing Success
Frames Rate(%)
First Scenario 8213 93.6
Second Scenario 7558 86.2
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VI. Conclusions
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