Journal of Institute of Control, Robotics and Systems (2013) 19(11):1036-1042

http://dx.doi.org/10.5302/J.ICROS.2013.13.1922

ISSN:1976-5622 eISSN:2233-4335

MAIZH UHICIE Bl5A J|g TRl XY 2R Y

Elderly Assistance System Development
based on Real-time Embedded Linux
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Abstract: In this paper, an elderly assistance system is developed based on Xenomai,

a real-time development framework

cooperating with the Linux kernel. A Kinect sensor is used to recognize the behavior of the elderly and A-star search algorithm
is implemented to find the shortest path to the person. The mobile robot also generates a trajectory using a digital convolution
operator which is based on a Bezier curve for smooth driving. In order to follow the generated trajectory within the control
period, we developed real-time tasks and compared the performance of the tracking trajectory with that of non real-time tasks.
The real-time task has a better result on following the trajectory within the physical constraints which means that it is more

appropriate to apply to an elderly assistant system.
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Fig. 1. System overview.
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Table 1. The hardware specification of the mobile robot.

=4 B L522 XW456xH295mm
= = 20kg o[af
ERY Z2-Wheel Differential Drive
(AC Servo Motor)
B max. 2.0m/s
olEF & 1511
payload 40kg
HER7F AHE] 40Bmm
Clearance 50mm
HE Hﬁﬂ ]_‘l::é 25400$
Hy HA 39ef 2A], {9 180 ZH
257 HA 77, Ring Array
LRF Hokuyo URG-04LX
HME 3D Depth Sensors,
. RGB Camera,
Kinect 4lA )
Multi-Array MIC,
Motorized Tilt
sBC VIA EPIA-N700 or 800,
PCM-9362D-36ALE
Embedded HDD 32GB 35D
Board X RS-232 3Port,
Serial
RS5-232/485 1Port
03 Ubuntu(¥enomai) /Windows?7

ATl A ARE-SE TETRAY 3t=g)o] AbgFolth

2 AFelAes 28 139 22 =97 A9 o &g Aol
&S 93 TETRAO MicrosoftAle] Z|YE AMA S F7)s)
Atk TETRAC] WS VIA HTE BREE Aleko] w7
wiZol] Y E AXME TFE3|dE ofEgo] SAgTh o]
g3 olfE I 33 o] JYE AA ARR-S 8 HE
2] SBC (Single Board Computer)E F7}5lth

VIA Y E REx SYAAR Ubunns AHESHH, A
A FRE 938 g5 A 2.632.1190 Xenomai(2.5.3)
& A3k F7H SBCO B9 7YE AlMe] A% &
FAAR Windows7= ARgstRem, /I EZ Visual
Studio 2010< ©]-&sFATE EZF Wwmofate] 2AYE o]n|A]
& 7] 93 Kinect for Windows SDK v1.52} OpenCV2.3.1
< o] &3tk

O 28 B AFolA ARES Bud 2B dA BE
otk FIYE AAE o] &3 oAt AES 8] 2H A
tof] 719 E AlA " SBCE F7slRoH, AoE dE ¥
= IAE A3 2a9 A4, B9 AA, LRFE 2H3s}
Ak

I9 32 B dFA 73 AARE Bw Ao FFxo]
2uid 2390 Aol d F5S 913 VIA dudE B
7MY E AlA AHE-S A% SBC Atole] B4le TCP/IP
3 o]Fo]Zt}. E3l Power, Sensor, Drive 2 =9} VIA
dHtE ReEs= AEd 54 53 oy E Fadon,
VIA GHTE RE o] tefgt Aul2aes AAIRE B3 2
T At

oo e [0 S
o}mﬁ

Kinect

SBC(Windows7)

SBC(Xenomai2.5.3)8

19 2. TETRA-DS Il =1} 25
Fig. 2. The mobile robot TETRA-DS III.
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