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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.

» Keyword: Mobile Robot, ROS, RGB-D Camera, Person tracking by detection, SLAM-based navigation

[. Introduction

1m

25 51=9) S

Holi1 9low, 53] 22X Ao} AxEd o] ZTHF gt HFH
A7 87w Qv 1,2]. F2oE 283 [oT(nternet o
Things) 7|%9] §3o= 25t &8 o7} =i 9l et
ofet &S wrt AzlaHA sh= 7% 7R o]ofA| A QlrH3l.

Abghatt 23 Atolol] TRkt el QIEjo] 2 HhAo] ARgE| L
om0l FojA 2o 7]‘“113} Y] A E Sl A
2831 ARRe] 912 ARE RSk G4 7] S Fo] 27t
71 9] AREa IO Fells 2x1%1e] RGB Ae] ARt
ozl AAAAS] Ad)E YeRllE o] BEA] AlFet=
RGB-D 7hjeb7} 7o} 232 o] &8 9 os st

Atk 7]Ee 32k ARE jEshs A E 17he] 3D #lolA
A=AILRF:Laser Range Finder)t} ZE|2]| L. 7}g} 5] *F&Q
ort, vlgoit Az|He ol ofe]g9] 7] ol Fo= |
25| A-8317] ofg gt oldll RGB-D 7Hd|Elr} o] & & ]%
fAlghe] whet opekgt 3-go] sikE L AeH4-7].

G g makd 25e 2 1 dlellA] AREAE A

s} FHeks 715 71 uA 0w Sasiolof Gk oled 7]

2 Az Ege] T Y 7|4 gyl uky
2

fhﬁrﬁﬂl

Se AHSAE Aate] 94 ARE AEIE 7)5H Ushe
I AT SN WA o Fehs A& ) 7%
& 8700k ol & A7l RGB-D Aol Yol
= e AR 2 gde] ARE ol gete] AH8AE AushaL 9

Al

il
S
=

= O
3 R A B S RS AEe Ao
AHgAE s Aulgel muld 23e TA,

AT 25 Y ZHFORE A 3] ARSI 9
£ 242 7]k ROS(Robot Operating System) 4]
= AHg38F3TH8,9]. 94, Linux <4419+ ROS Z# 1<
35 A Kobuki 7]5ke] Bald 258 A 2sta 78 ¢
212 F g9 Z|NE x| (kinect-v1¥} kinect-v2)E &3}
2130t Kinect-v29] 48 o]&3to] 24 F1kel 1
S5 AR thEol, kinect-v19] el gr.e} zlo] A
ERIE 7 HlolEE o]&3te] AMAl EeliH
e A% AY ARE 7|WoR AREA
to] AAgo2HN 9% HEE AHE3Iglh 1
CL(Adaptive Monte Carlo Localization) 7]%[10,11]
ato] kinect-v2e] 9 ARE wpgow 239 A

LM

o
!

A]
ol

2
L
H~

ﬂ*lzl' !

1

O]
rE

Nl
iy

4
%

2
8
ol

mIOHjNEMNWr%’L‘ﬁ
Z

o,
%

* First Author: Young-Ju Kim, Corresponding Author: Young-Ju Kim
*Young-Ju Kim (yjkim@silla.ac.kr), Division of Computer Software Engineering, Silla University
* Received: 2017. 11. 28, Revised: 2017. 12. 04, Accepted: 2017. 12. 14.



18 Journal of The Korea Society of Computer and Information

9715 et

-
=
>
op
>
1o
o
a
jale
o,
fru
1o
N
b1
1o
N
ol

B = 2730 A 71 Al wial] AR, 37l A ROS
ZY I AE 79ko 2 RGB-D 7HEkE o] &3 A& 59 7%
el s AA)Bc) 4740+ RGB-D 7|gke] ¥1E 4
dlole] fele gge AREAL 5 3 74 7S AlAlsk, 5%
oA A AnE Ay 2 Fof 6l AEE Wit

X

[I. Related Works

1. ROS(Robot Operating System)
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[Il. Navigation using RGB-D Camera
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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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V. Person Tracking by Detection using
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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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V. Performance Evaluation

1. Navigation Test of Mobile Robot
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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
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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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