
- 123 -

   
    

A A A 
 

  
 

:          
 .         

  -  ,     
.           
  . .   .      , 
           

          
   .        

     .     
   (  – host)   

( /  – target) .  
 

 :  ,   ,   
 
 

CONTROL SYSTEM CONFIGUR TION OF 
A ROBOTIZED WIRELESS SENSOR NETWORK 

 
SEVIL AHMED 

 
Abstract: Wireless communications in recent years mark a significant growth. Number of 
applications already use wireless communication modules in the meaning of transmission 
elements, mobile computing devices and sensors. On the basis of the wireless communication is 
possible unification of these modules in the so-called Wireless Sensor Networks (WSNs). A 
basic designing and configuration of a robotized WSN control system is presented in this 
article. This is the necessary step of developing adaptive control algorithms for the robotized 
nodes in modern WSNs. A prototype of robotized WSNs is present, where the central node (host) 
is a PC while the peripheral nodes (targets) consist of mobile robots. 
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  : COGX, ROBOTCUB, 
PACO-PLUS,     

    
 ( ) [4].   SPARK, IWARD, 

ROBOSWARM  SENSOPAC  
      

      
   .    

    ERA (European Research 

Area)      
  ,    
  /   :  

(sFLY  COMETS),  (MORPH, Co3 
AUVs, CoCoRo  NOPTILUS),    

    , 
 ,    

(ARCAS,MARTHA, IWARD, DustBot  
ROBOSWARM).     (URUS  
GUARDIANS)    

      
 [4].  

     
      

   .   
     

     
.      

  (  - host)  
 ( /  - target) 

.  
 

2. X     
    

    
     
    

  : 
   (host); 
    (iRobot Create);  
    verdex 

pro™ XL6P Gumstix Computer-On-Module 
(COM) (target),    

     , 
 ,   -  

),   Ethernet  WiFi 
; 

 .  

     
       

. 1. 

 
. 1.      

    iRobot Create 
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2.1.   iRobot Create 
    

iRobot Create, ( . 2),  
    
 iRobot Roomba   

iRobot,       
.       

       
 .  
 

 
. 2.    

  iRobot Create 
 

    
    

iRobot Create       
     

,      
gumstix,     
Embeded Linux.  

 
2.2.    

verdex pro™ XL6P COM  
    

   gumstix verdex pro XL6P  
 Marwell PXA270 XScale   

 600 MHz.   128 MB RAM  
32 B   ( . 3).   

 

 
 

. 3.    
gumstix verdex pro XL6P 

 
   -  

      
      
   

 ,  : 

1)  netpro-vx     
Ethernet   ( . 4). 
 

 
 

. 4.   netpro-vx 
 
2)  FCC wifi     
( . 5). 

 
. 5.   FCC wifi. 

 
3)  console-vx ( . 6)     

       
  -     

    
 . 

 
. 6.   console-vx 

 
4)  Sticky Interface ( . 7)  

   iRobot Create   
 DB-25 (Cargo Bay Connector) 

 
. 7.   Sticky interface. 

 
   1, 2  4   

(„ “)      
 iRobot Create    . 8. 
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. 8.     
    gumstix 

verdex pro XL6P. 
 

2.3.  
  iRobot Create 

     ,   
    

    ( )  
      
. 

     [6]: 
    –  :  

 (Caster, left, and right wheel drop sensors); 
    –  : 

 (Left and right bumper); 
      

 –  :   (Left, 
front left, front right and right cliff sensors); 

    
(Omnidirectional IR receiver). 
 

 
. 9.      

 
   iRobot Create 

     
      

. 

3.     
    

    
    

“target”    QuaRC   
Quanser Consulting Inc.,     

      
   

 ,   
  Matlab/Simulink   

 „host“    
QuaRC.     

        
     .  

 
 

3.1.     
QuaRC     „host-
target“ 

    iRobot 
Create        

 Matlab/Simulink     
    QuaRC.   

 QuaRC   : QuaRC 
host  QuaRC target.  
 QuaRC target    QuaRC  

   ,    
  Simulink     

 . -  QuaRC target 
    : 
      

  QuaRC host . 
       

 . 
     

 QuaRC host . 
        
  QuaRC host .  

       
     

,       
   . 

 QuaRC host    , 
   : 
   Simulink   C 

       
MathWorks - Real-Time Workshop (RTW).  

   Simulink   
      

        .  
      

    Microsoft Visual C++  
      

      
  (*.wcl). 
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      (*.wcl)  

QuaRC target. 
      

      
 . 

       
       QuaRC 

target . 
   TCP/IP   

 QuaRC target . 
       

         
   MATLAB. 

     
  QuaRC target . 

 QuaRC host    
   ,  

QuaRC target     
     

  (     ) 
       

  (   gumstix 
verdex pro XL6P    iRobot Create). 

 
3.2.   gumstix verdex 

pro XL6P COM (target) 
    

gumstix verdex pro XL6P  Ångström Linux 
.      

      (  
   OpenZaurus, 

OpenEmbedded, OpenSIMpad)     
   .   

     
 microSD       

  ( . 10),    
    - 

http://www.gumstix.org/getting-started-guide.html 

 
. 10.     Ångström 

Linux   gumstix verdex (1-   
; 2-   ; 

3-     microSD ; 
4-   ) 

    
    

   
 gumstix verdex XL6P COM  QuaRC 

target.     QUARC 
 (your_quarc_license_name.qlic)  

   (quarc_2.3.0-
r1_armv5te.ipk)      

   (  
  /home/root).   

  : 
root@quarc gumstix:~$ ipkg install
quarc_2.3.0 r1_armv5te.ipk
    : 
Installing quarc (2.3.0 r1) to root...

 
     

     Single-User 
Linux Verdex Setup: QUARC Installation and 
License Configuration  [7].  

 
3.3.     

    
   „ “  
      

 .    
      

         
 :  

    IP   
  gumstix verdex ( ); 

      
    gumstix verdex. 

  ,   
   Sweex LW050V2, 

eXtended Range™ 54Mbps Wireless Router ,   
target     IP   
192.168.50.199.    

   gumstix verdex  
   ,   

     :  
root@gumstix custom verdex:~$ vi
/etc/interfaces
auto wlan0
iface wlan0 inet dhcp

wireless_mode managed
wireless_essid any

pre up wpa_supplicant Dmarvell iwlan0
c/etc/wpa_supplicant.conf –Bw down killall
wpa_supplicant

root@gumstix custom verdex:~$ vi
/etc/wpa_supplicant.conf

network={
ssid="Breeze"
psk="Breeze_password"
}
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    SSID-  , 
    Breeze    

 (psk).    
    ,  

       .  

4.   
   - ,  
     

     
     ( ) host 

      
    iRobot Create (target). 

    
     

   ,   
Matlab/Simulink   QuaRC.  

   Simulink  ( . 11) 
 

 
. 11. Simulink   

  
 

      
      ,  
:     External  

  ( . 11);   target 
 (quarc_linux_verdex.tlc)    

,    target 
 (gumstix verdex),    

     ( . 12). 
 

 

  
 

. 12.       
  

 
   Simulink 

,        
 QuaRC (  

QUARC/Preferences) ( . 13).   Model 
 Target   URI (Uniform Resource 

Identifier,    
)   . 

 

 
. 13.    

„host-target” 

Play         Connect to Target 
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    “host-
target”   IP     

  URI ( . 13).    
  (     

„ “)      
 URI.  

      
  Roomba Run Demo ( . 11). 

     
     Roomba 

Initialize ( . 14). 
 

 
 

. 14. Simulink   
  

 
      

 Roomba Demos ( . 15). 
 

 
 

. 15. Simulink   
  

 
 

  ,   
  gumstix verdex.   

   Matlab   
      

     : 

### Created executable
quarc_gumstix_target_demo_model_roomba.
rt linux_verdex

### Downloading
quarc_gumstix_target_demo_model_roomba
to target
'tcpip://192.168.50.199:17000' ...

### Model
quarc_gumstix_target_demo_model_roomba
has been downloaded to target
'tcpip://192.168.50.199:17000' (110551
bytes)

 
     

    -   
.     

     
   target-     

    Simulink ( . 15).  
     

    
  gumstix verdex (  3.2) 

    QuaRC,   
    target- : 

  
root@gumstix custom verdex:/etc/init.d$
./quanser_license_manager start
Starting the Quanser License Manager...
Quanser License Manager[997]: The Quanser
License Manager service is listening on
localhost port 16999
The Quanser License Manager has been
started with PID = 997.

root@gumstix custom verdex:/etc/init.d$
./quarc_target_manager start
Starting the QUARC Target Manager...
QUARC Target Manager[1010]: The QUARC
Target Manager service is listening on
tcpip://localhost:17000
The QUARC Target Manager has been started
with PID = 1010.

 

 
 

. 16.     
      

Copyright © 2014 by Technical University - Sofia, Plovdiv branch, Bulgaria  ISSN 1310 - 8271



- 130 -

 

    
      URI 

     - . 
      
     

    . 
   

   
     
.  ,    

  ,   
    host  

    . 
 
 

5.      
  

   
   

      
.     
  -  ,  

  ( )  
      

    . 
     

    
     
    ( ),    

 .     
     

gumstix verdex pro      
     ,  

          
    .  

    -
     

       
   ,  
     , 

    –  – 
  . -     

      
     , 

    
. -      

     
      

 ,  
    . ,  

        
      

   [4,5]: 
     –  

  ,   
 ( ); 

     
   –     

      
   ; 

       – 
        

.     
        

       
 . 

 
 

    
      

   -  -  141 0012-19. 
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