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Abstract: This paper presents a study of performances on a 
wireless robot based on various brands of IEEE 802.11g 
standard and controlled by notebook. The robot acts a 
personal computer (PC) controlling equipments (e.g. 
motors) through a printer port. OS Windows XP is setup on 
the PC robot which is received commands from notebook 
linked through the use of a remote desktop program. The 
IEEE 802.11g wireless standard is employed for the 
transmitter and receiver between the notebook and PC robot, 
respectively. The study of the performances on the IEEE 
802.11g wireless-standard robot based on various brands is 
measured in terms of a distance and a delay time between 
the robot and notebook. The maximum distance of 
receiving and transmitting the data is approximately at 40 m. 
whilst the delay times in case of no images and including 
images are approximately at 0.1 s. and 0.5 s., respectively.  
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1.  Introduction 
Nowadays, applications of telerobotics can benefit from 
Wireless Local Area Network (WLAN) technology. The 
development of teleoperated systems has gained 
considerable attention in recent years due to the new 
potentia1 applications, such as remote production 
monitoring, remote exploration and manipulation in 
inhospitable environments, telesurgery, and remote training 
etc [1]. Important issues concerning communication 
channels, random propagation delays, bandwidth 
limitations, fault-tolerance, synchronization, tele-presence, 
and the stability of the robotic systems involving human 
operators have all been taken into account in different 
works across the literature. Most of them consider Internet 
as the interconnection network between telecontrolled 
systems and control stations [1]. 
     IEEE 802.11 Wireless standards can be utilized for 
many applications depending on characteristics of duties [2]. 
In this way, there are three wireless standards of IEEE 
802.11 (IEEE 802.11a/b and IEEE 802.11g) which are 
typically popular in existing days. Each type of wireless 
standards can summarize advantages and disadvantages as 
follows. For the IEEE 802.11a standard, the operating 
frequency and the maximum speed of transferred data are at 
5 GHz and 54 Mbps, respectively, however: the working 
radius is a short length and the cost is high expensive, 
therefore it is less popular [3]. The IEEE 802.11b standard 
employs the operating frequency at 2.4 GHz and it has the 
maximum speed of transferred data at 11 Mbps. For the 
IEEE 802.11g standard using orthogonal frequency-

division multiplexing (OFDM) [4], the operating frequency 
and the maximum speed of transferred data are at 2.4 GHz 
and 54 Mbps, respectively, as well as the working radius is 
also higher than that of two previous standards.   
     A Related research has proposed a wireless robot using 
IEEE 802.11b [1], however: the radius is short for working 
area. Recently, effective per-client goodput analysis of 
access point under full client-utilization has been proposed 
through the use of IEEE 802.11g standard [5]. In the well 
open literature, no other researches have been reported for a 
study of performances on a wireless robot using IEEE 
802.11g standard.  
     In this paper, a study of performances on a wireless 
robot is presented through the use of various brands of 
IEEE 802.11g standard and controlled by notebook. The 
robot acts a personal computer (PC) controlling equipments 
(e.g. motors) through a printer port. OS Windows XP is 
setup on the PC robot which is received commands from 
notebook linked through the use of a remote desktop 
program. The IEEE 802.11g wireless standard is employed 
for the transmitter and receiver between the notebook and 
PC robot, respectively. The study of the performances on 
the IEEE 802.11g wireless-standard robot based on various 
brands is measured in terms of a distance and a delay time 
between the robot and notebook. The maximum distance of 
receiving and transmitting the data is approximately at 40 m. 
whilst the delay times in case of no images and including 
images are approximately at 0.1 s. and 0.5 s., respectively. 

2.  Proposed Methods 
2. 1 Hardware Structure     
Figure 1 shows hardware structure for communication 
between computer/notebook and robot (server). The robot 
consists of:  

1) A camera is used for receiving images and sending 
them to a computer/notebook, as shown in Fig. 2 (a). 

2) A computer is a central processing unit used for 
display of images, as shown in Fig. 2 (b). 

3) A router wireless LAN is used for transmitting and 
receiving data between the robot and the computer 
or notebook, as shown in Fig. 3 (c).  

4) Four Motors shown in Fig. 3 (d) are utilized for 
driving four wheels of the robot.   

5) Relay circuits shown in Fig. 3 (e) are exploited for 
controlling functions of the four motors. They will 
receive signals from not only the computer or 
notebook but also sensor circuits.     

6) Sensor circuits shown in Fig. 3 (f) are used for 
detecting objects and sending signals through the 
relay circuits to the computer/notebook.      
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Figure 1 Hardware structure for communication between 
computer/notebook and robot (server). 

(a) (b) 

                 (c)                  (d) 

(e)

(f) 

Figure 2 The robot consisting of (a) image camera, 
(b) main board computer, (c) router wireless LAN, 
(d) motors, (e) relay circuits and (f) sensor circuits. 

2.2 Software Structure
      
Figure 3 shows software structure for communication 
between the computer/notebook and robot. The software 
consists of 3 parts for controlling the robot as follows:   

1) Processing for image is the first part of receiving 
images from a webcam camera and then it will 
process images through the use of a driver 
software to connect between the camera and 
computer or notebook. Finally, display images will 
be shown in a monitor.       

2) Processing for controlling the robot is the second 
part of receiving input commands from a keyboard 
and then it will comply such commands and send 
them to printer port.   

3) Processing for sensors is the third part of receiving 
signals from four sensors and then it will process 
such signals and display them on the monitor.    

Figure 3 Software structure for communication between 
the computer/notebook and robot. 

    Figure 4 shows graphic user interface (GUI) for 
communication between the computer/notebook and robot. 
It can be seen from Fig. 4 that GUI consists of 4 parts as 
follows:  1) image view, 2) robot, 3) camera, and 4) status 
of four sensors. The first part is to display scene of 
surroundings when the robot moves from old to new 
positions where the user can see images from GUI of black 
screen shown in Fig. 4. The second part is to control 
directions of the robot such as Forward (F), Backward (B), 
Stop (S), Right (R) and Left (L). The third part is also to 
ajdust directions of camera such as Top, Down, Stop (S), 
Right (R) and Left (L). The fourth part is to display status 
of 4 sensors which are blink when the robot detects 
obstacles. As shown in Fig.4, positions of the 4 sensors are 
located at the front (S1, S2, S3) and the back (S4).            
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Figure 4 Graphic user interface (GUI) for communication 
between the computer/notebook and robot. 

3. Conditions of the Study of Performances
On a Wireless-Controlled Robot

Conditions of the study of performances on a wireless-
controlled robot are considered from transmitting and 
receiving data in terms of end-to-end i.e. the robot is a 
server and computer/notebook is a controller. This study 
will focus topics as follows:   

1) Strength of the transmitted signals on the air is 
measured in terms of distances depending on the 
received data (no loss).   

2) Delay time of transmitting images is considered 
from the robot to compute/notebook whilst the 
delay time of controlling robot is also measured 
from the computer/notebook to robot.      

3) Computer/notebook can detect the signals of 4 
sensors and display on GUI screen in terms of 
distances.      

    Other performances such as errors of transmission and 
stability of controlling robot will be studied by transmitting 
images from the robot and transferring commands to the 
robot where data will transfer no loss packets of 
information. The robot testing will considered under the 
conditions as follows:                 

1) Speed of the robot is approximately at 10 cm/s for 
all movement. (Sometimes, the robot is stop.) 

2) Surroundings are emptiness and obstacle of rooms. 
The air is normal. (Having disturbance of 1 or 2 
wireless LAN signals)  

3) A rate of transferring images is at 30 frames per 
second.      

4) The robot testing will use various brands of IEEE 
802.11g standard (e.g. Asus, D-link and Level-
One) to compare performances among them.    

4.  Experimental Results 
The experiment is to study performances of the wireless-
controlled robot under the conditions of section 3. For 
testing the robot, it tries to run on flat floor, it includes the 
USB Camera having two motor for turning left, right, top 
and down, as well as, it also includes four sensors to detect 
the objects. There are 4 tests in this study as follows: 

4.1 Controlling the Robot with No Obstacles (No 
Camera)
      
Table 1 shows the results of delay time for controlling the 
robot with no obstacles (no camera) depending on distances. 
It can be seen from Table 1 that delay time is approximately 
at 0 second in the range of distances ( 1 40 m) for all 
wireless brands and the wirless signal are faded in the 
larger than 40 m. 

Table 1 Delay time for controlling the robot with no 
obstacles (no camera) depending on distances 

Delay time for various wireless brands 
(second)Distances

(metre) Asus D-Link Level One 
1 40 0  0  0
> 40 Fading Fading Fading

4.2 Controlling the Robot Including Obstacles (No 
Camera)

Table 2 shows the results of delay time for controlling the 
robot including obstacles (no camera) depending on 
distances. It can be seen from Table 2 that delay time is 
approximately at 0 second in the range of distances ( 1 30
m) for all wireless brands and the wirless signal are faded in 
the larger than 30 m.  

Table 2 Delay time for controlling the robot including 
obstacles (no camera) depending on distances 

Delay time for various wireless brands 
(second)Distances

(metre) Asus D-Link Level One 
1 30 0  0  0
> 30 Fading Fading Fading

4.3 Controlling the Robot Using Camera  

Table 3 shows the results of delay time for controlling the 
robot using camera depending on distances. It can be seen 
from Table 3 that delay time is approximately at 0.1 second 
in the range of distances ( 1 40 m) for all wireless brands 
and the wirless signal are faded in the larger than 40 m.

Similarly, Table 4 shows the results of delay time for 
transmitting and receiving images depending on distances. 
It can be seen from Table 4 that delay time is approximately 
at 0.5 second in the range of distances ( 1 40 m) for all 
wireless brands and the wirless signal are faded in the 
larger than 40 m.
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Table 3 Delay time for controlling the robot using camera 
depending on distances 

Delay time for various wireless brands 
(second)Distances

(metre) Asus D-Link Level One 
1 40 0.1  0.1  0.1
> 40 Fading Fading Fading

Table 4 Delay time for transmitting and receiving images 
depending on distances 

Delay time for various wireless brands 
(second)Distances

(metre) Asus D-Link Level One 
1 40 0.5  0.5  0.5
> 40 Fading Fading Fading

4.4 Detected Objects from Four Sensors 

Table 5 shows the results of distances of detected objects 
from four sensors (between the robot and objects). It can be 
seen from Table 5 that status of sensors is correctly work in 
the range of distances ( 1 10 cm) and the sensors are not 
completely work in the larger than 10 cm.

Table 5 Distances of detected objects from four sensors

Distances (cm)
between the robot 

and objects 
Status of sensors 

1 10 Work
> 10 No

4.5 Capable Period of the Wireless Robot 

Capable period of the wireless robot is not less than 20 
minutes and not more than 30 minutes. Power supply will 
provide electrical power approximately at 200 watt and 
there is also approximately at 1,200 watt for UPS.  

5.  Conclusion
The study of performances on a wireless robot based on 
various brands of IEEE 802.11g standard and controlled by 
notebook has been presented. The robot acts a personal 
computer (PC) controlling equipments (e.g. motors) 
through a printer port. OS Windows XP is setup on the PC 
robot which is received commands from notebook linked 
through the use of a remote desktop program. The IEEE 
802.11g wireless standard is employed for the transmitter 
and receiver between the notebook and PC robot, 
respectively. The study of the performances on the IEEE 
802.11g wireless-standard robot based on various brands is 
measured in terms of a distance and a delay time between 
the robot and notebook. The maximum distance of 
receiving and transmitting the data is approximately at 40 m. 
whilst the delay times in case of no images and including 
images are approximately at 0.1 s. and 0.5 s., respectively.

6.  Acknowledgements  
The author is grateful to Mr. Boonchay Poonpiroat, Mr. 
Boonruk Poonpiroat, Mr. Krisorn Intakorn, Mr. Panot 
Paisansin and Mr. Kittipat Pharaban for their help in this 
project.

References 
[1] C.D.P. Riquelme, R. Garcia and M.P. Malumbres, 

“Analyzing the behavior of a real-time telerobotic system on 
IEEE 802.11b wireless networks” 2004 IEEE International 
Conference on Industrial Technology (ICIT), December 8-10, 
2004.

[2]    Wireless LAN Technology, http://network.kku.ac.th/ 
[3]   IEEE 802.11Wirelwess Network  Standard,  

http://www.obec.go.th/netarea/mattatan/
[4]    IEEE 802.11 WLAN: Introduction to a hiatus and a security 

(part 1), http://www.thaicert.nectec.or.th/paper/wireless/ 
[5]   R. Chaisricharoen, T. Pramoun and B. Chipipop, “ Effective 

Per-Client Goodput Analysis of IEEE 802.11g Access Point 
under Full Client-Utilization” The 22nd International 
Technical Conference on Circuits/Systems, Computers and 
Communications( ITC-CSCC2007), July 8-11, 2007.   

1820



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


