Implementation of a Remote-Controlled Robot Based on Cloud Computing Infrastructure
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ABSTRACT
Remaote monitor and control are wildly applied in robot developments such as military robots, security robots, medical robots, and
rescue robots...etc at present. In the near future, a lot of remote control robots to be developed and applied are highly anticipated. As
the applications of remote control become more popular, using the tablet computer or smart mobile phone remote control computer
to perform office works becomes easy for instance. On the other hand, much attention is focused on the development of cloud
technology, such as the applications of cloud storage and cloud computing. This study applies the cloud software Eucalyptus to
construct a cloud infrastructure in association with HT TP web service and VNC for remote control via a virtual computer. The
virtual machine is able to remote monitor a robot via a tablet computer and to control a robot also via a smart phone in the 3G
mobile network. In addition, the control program in Android smartphone is able to remote control a robot using the Bluetooth
communication system. The controlled robot is constructed with using LEGO NXT controller, servo motors, sensors and various
hardware components. The control program in a NXT controller is designed with using Java language for local robot control. The
study integrates above mentioned works for constructing a remote-controlled robot based on cloud computing infrastructure.

Keywords : Eucalyptust] Android
Table of Contents

000000 O0DOOO000DOCO000DOO000DOOO0O0ODOOO0ODOiNiABSTRACTOOODODDOOOODO
coooooooooogowvdooboooooboooooooooobooogooDooooobDvbObooooDoboooo
ooooooOoOoboooOoOobOooOgviboooboooOoDoOOoUoOoDoOoOooDoUOUooDoOoOOoOwiiObDoOoO
gooobgoboobobooboob oboxgob obbooboobooboobobobobooboobon
lLig0bogoobooboobooobgooboooobooll2obgoboobobooboobooboboboonbgz
l3ggpogoobogobooboooboooobooboosbgb obooboobooboboboobooboobo
gs5210000000000000DO00DO0DOO0ODO0S21100000000DO0ODLODODOODOODOOG
212000000000000000ODOOODOO0O0 92200000000 00DL0O0O0DLODODODOODO 12221
gbooobooboboboboobooboobi1zzz22i00b00boobooboOobo0oboobOono1222300
gboooboobobbobooboobok22400000b000000O0ODOO0ODO0ODLODODD 4000 DOO
goHTTPOOOD0O0ODOOO0DOODOOO0ODOO1310000b000b000b0o0bOobobo0obOo0oDOg 1532
EucalyptusD D OO 00000000000 O000O00O01833EucalyptusD 000000000000 O00O0O0O0DO203.4
HTTPOOOOOOOODOOODOODOOODOOO0ObLO02200b0 0Do0oboobooboboboobooobooboobooeas
41 0000000000000 0D00O0D0O0Ob00OD 2342000000000 0D000DOODDODDOODO 2743
goooboobobobobooobooboobOo oo oobobobobooobDooboobOobDOoOoboOood9
ooo0obooboobobobobooboooboobooDo4o

REFERENCES

[I* O0O0O0O0O0O0O0O0O0ODOO0” DDO0ODO0ODOODO0ODODODO0ODOODOODOODODOODOODD?2009/02/130
http://www.robotworld.org.tw/index.htm?pid=980 O

[2I0000" OiPAddDO0OOD0ODOOO" RP-VITA” OO0 00O O (AppsPostd O O) 0 2012/09/140
http://www.appspost.net/op/news?nid=6320 [

[3]" O0OOD0:00000000" OSciscaped OO OO 2010/04/180 http://www.sciscape.org/news_detail.php?news_id=24870 0
[40000 O000000” 0000003060 02011/120  http://www.gvm.com.tw/Boardcontent_19145.htmi0 O
[FlOD000* 000000000000 0O0O0” 00Dbo000Db0OO2013/01/220
http://news.rti.org.tw/index_newsContent.aspx?nid=4021730 O

[ OOODO0ODDO00O0O0OO00ODDOOU0DOOO” 000000 DO0O0O?2012/04/020
http://www.robotworld.org.tw/index.htm?pid=17&News_ID=60130 O



[7lCOCO" O0O0OO0OO0O0O0OO0”" D000O00O0OO0Os4600 2012/7/110
http://www.trademag.org.tw/content02.asp?id=586653&type=1601 O

[fICO0CO0O* DOO0000O000000000U00U00U0UUULD” DULDUUOUUUUDUDLUDUUDUOLOUOO201000
QOO0 DO0000000000000000U0D” DU0D0D0DUD0DUUDUOODUOODUOOO201200

[l0j0CC0O00* DOO00O0O0DO0O0O0O0O0OQ0OO0OU0O0OO0OO0OU0OOU0OO0U0ODOO” DOOODUOODOUODOOOOOOOOOOR201100O
[11]1* The Eucalyptus Cloud” O EucalyptusD OO OO0 O OO http://www.eucalyptus.com/eucalyptus-cloud/iaas0) O
[12]CloudStory, “ Cloud Conversations: Interview with Marten Mickos, CEO, Eucalyptus” , 2012/5/1,
http://cloudstory.in/2012/05/ cloud-conversations-interview-with-marten-mickos-ceo-eucalyptus/ .00

[13]* IRHOCS 20110 000000 00000000000 20110
http://www.era.org.tw/downloads/2011_IRHOCS_Robot_Recycler_20110418.pdfd O

[14]0 O Mindstorms NXTO O O O O 0 2013/05/290 http://zh.wikipedia.org/wiki/%E6%A8%82%E9%AB%98Mindstorms_NXTO O
[15]0 000" NXTOOOOO:oooooooooor oooooo2oo000
[16]0C0C0C0O0C0O0O0CAVEDOOOO" Android/NXTOOOOO:OODOOOOOOOO” DOOOoooa2oe1r/o0900
[17]Eclipse, 2012, http://eclipse.org/ .0

[18]Pockeyd “ Android SDKO 0O O O :Android SDKO O " [0 2013/01/160 http://mobile.51cto.com/abased-377208.htm0 O
[19]VNCO O O O OO0 0 20137037130 http://zh.wikipedia.org/wiki/VNCO O

[20] Tristan Richardson, Kenneth R. Wood, ORL & Cambridge, “ The RFB Protocol” , 1998/7/16,
http://www.cl.cam.ac.uk/research/dtg/attarchive/vnc/rfbproto.pdf .00

[21]Java appletD O O O O 0 2013/05/100 http://zh.wikipedia.org/wiki/Java_appletd O

[22I00 00000 000O2013/06/290 http://zh.wikipedia.org/wiki/%E9%9B%B2%E7%AB%AF%E9%81%8B%E7%AE%970 O
[23J0C000" IBMOODOODOODO laasd OO O OBest Cloud” O iThome Onlined 2013/6/210
http://www.ithome.com.tw/itadm/article.php?c=811020 O

[24]Prabhakar Chagantid* OO OO0 O00O0O0OD O O :1ssad Eucalyptus(2)” O 20100 O
http://cloud.51cto.com/art/201002/184718_1.htmO O

[25]“ Eucalyptus” 000000000 OOOOO
http://www.openfoundry.org/tw/resourcecatalog/Cloud-Computing/Infrastructure-Layer/Computing/eucalyptus] O
[26]Xampp0 xamppO O O O O http://www.apachefriends.org/zh_tw/xampp.htmlO O

[2710000" TheCGIBook” 0D OO0OODOODOODOOODOO19960 0

[28]“ COO” OO 0O Wikid 2013/3/140 http://content.edu.tw/wiki/index.php/ C%E8%AA%IEY%EB8%A8%8001 (I

[29]0 00000 00O02013/04/7210 http://zh.wikipedia.org/wiki/%E7%9B%B4%E8%ADY%AF%E5%99%A80



