
  

  

  

  

  



 
 

   

  

  

  // .  

 .  

  

  

  

  

  

  



 
 

    
  

:  

  
  

:  
 -  /

.  
 -   /  

 
 .

.  
 :   /

 .  
 -    ) (

  /

.  
-    

  / 
.  

-    // // 
//  

 .  
  

                                                             
                                                      

                                                                 
                                                       //  

  
  



 
 

 ) (   
  

) (   
-   

 :  
 :) (»
  «.  
 :)  (:  

»           
       

   .«  
 :  )

   (»  « . 
.  

 : %
  .  

 :   
  

   
 .  

 :     
  .  

  
  
  

                                                              
                                                        

                                                                  
                                                        //  

  

  



  
  

  
 
 

   -  

  

   

  

  

  

  

  

  

:  

  

 
 
 
 
 
 

1390  

  



 

 

          

        

    .  

     

        

    

 .  

  .  

  .  

  .  

        

  



  

  

  

   

    

       .  

    



  

  

  

  

  

  

  

  

  

 
     

  .



  

 

    

)NLOS(

  .NLOS

 . NLOS      

 )RSS(    .

  TOA RSS  

 NLOS 

LOS NLOS   . 

  NLOS . 

NLOS  . 

  LOS   ) (

  NLOS 

     LOS  

  .  

       

LOS   NLOS   .

 NLOS 

   .  

   .  

 : NLOSLOS)AOA(

)TOA(   



 

  

  

  

    .............................................................................................................................     

        .......................................................................................................................    

    ............................................................................................................................  

      ..................................................................................................      

- -   ........................................................................................................................................................................    

- -       ..........................................................................................................................................    

- -          ..................................................................................................    

- -      ............................................................................................................................................    

 ---   NLOS          ........................................................  

 ---            NLOS  ...........................................  

- -     ....................................................................................................................................................    

            ...........................................    

- -      ......................................................................................................    

- -        .................................................................................................................    

 ---                   ........    

 ---            ...................................................................    

 ---               ..................................    

- -           ..............................................................................    

 ---       .......................................................................................................................    

 ---  AOA  ....................................................................................................................................................    



 

  

 ---  TOA  ....................................................................................................................................................    

 ---  TDOA  .................................................................................................................................................    

 ---          ........................................................................    

- -         .........................................................................................................    

- -    .........................................................................................................................................................    

       NLOS  .............................................................    

- -    .........................................................................................................................................................    

- -  NLOS       TOA  ...........................................................................    

- -  NLOS       RSS  .............................................................................    

- -  NLOS        TOA  RSS  ............................................    

- -    ............................................................................................................................................................    

--    NLOS     ..............................................................................................    

- -    .........................................................................................................................................................    

        NLOS  ........................................................    

- -    .........................................................................................................................................................    

- -  LS  2-Step-LS  ...................................................................................................................................    

- -  LLOP  ........................................................................................................................................................    

- -    ..................................................................................................................................................    

- -    )GDOP(  ....................................................................................................................    

--    ............................................................................................................................................................    

- -    .........................................................................................................................................................    

      ................................................................................................    

- -    .............................................................................................................................................................    

- -   .............................................................................................................................................................    

  -            ...........................................................    



 

  

     GPS  ..........................................................................................................................................    

     ...................................................................................................................................    

  -          ....................................................................    

  -         LS 2-Step-LS    

 TOA/AOA  2Step-TOA/AOA  ......................................................    

  -                .......    

   ..........................................................................................................................    

      .....................................................................................................    

      .....................................................................................................    

 



 

  

  

  - . ( )      .............................................................................................    

   - .             

  ............................................................................................................................................................................................    

  

  



 

  

    

  - .       NLOS      

    ....................................................................................................................................................    

   - .        ......................................................................................................    

   - .       TOA ][.....................................................................    

   - .    TDOA       ][.................................................    

   - .      ][  ..............................................................................    

   - .     LOS  NLOS  ...........................................................................    

   - .     L,LOS|LOSD  L,LOS|NLOSD  ..................................................    

   - .               

  ][  .................................................................................................................................................................    

   - .             ....................    

   - . NLOS       RSS      ...........................    

   - . NLOS       RSS        

    ...................................................................................................................................................................    

  - . NLOS       RSS       NLOS 

 .  ......................................................................................................................................................................    

  - . NLOS       RSS        

 NLOS .  ..........................................................................................................................................    

   - . NLOS       RSS       

 NLOS          ...............................................................................    

   - . NLOS        TOA  AOA  .............................    



 

  

  - .         :a  b     

         NLOS       c  d    

           a  b   .  ...................................    

  - .             :  

   NLOS       NLOS    NLOS

  ............................................................................................................................................................................................    

   - .       ........................................................................................................    

  - .         :a  b     

      2-Step-LS         c  d  

             a  b   .  ..................    

  - .             

 NLOS        .....................................................................................................    

   - .          ............................................................................    

   - .     TOA/AOA  2-Step-TOA/AOA   

        NLOS  NLOS     

    ................................................................................................................................................................    

   - . GDOP    TOA/AOA  2-Step-TOA/AOA  GDOP 

 LS  2-Step-LS   NLOS    NLOS    ...............................    

  - .              

  NLOS    .............................................................................................................................    

  - .               

 NLOS          ..................................................................................    

   - .             

         NLOS        

  ...................................................................................................................................................................................    



 

  

   - .             

          NLOS       

   ...........................................................................................................................................................................    

   - .               

  NLOS          ..................................................................    

  - .               

  NLOS          ...................................................................    

  - . ALE              .

       2-Step-LS LLOP (QO)    TOA/AOA   

 NLOS   .         .  ..............................    



 

 

 1   

  

 --    

     

  .   )GPS(  

      .

GPS    

         

GPS GPS   

  .  

        

  . 

)FCC(         

    ][. 

       

  ][       

    .    

        .  

                                                
1 Global Positioning System 
2 Federal Communicaion Commission 
3 Handover 



  ______________________________________________________    -  

 

 --     

   )  (

 

    

  .  

NLOS 

   .

  . 

NLOS    .

 NLOS   .

    

NLOS   .   

NLOS NLOS 

LOS   NLOS   

 LOS  .  

 --    

           )TOA 

TDOA((AOA )   

  )BS (.  

TOA     

   . 

iLOS  ir c t   c it i

                                                
1 Time of Arrival 
2 Time Difference of Arrival 
3 Angle of Arrival 
4 Base Station 



  ______________________________________________________    -  

 

  )LOS(  .    

)NLOS (    LOSr . 

  

.  

TDOA 

       

    .  

.  

       

    . 

TOA   iLOSi ir nr in 

   .    

    

   .  

    TOA TDOA 

      .

      . ] [][

 TDOA     .

        

 )LS (  

 .        

 .] [][  )SI (

                                                
1 Line of Sight 
2 Non Line of Sight 
3 Least Square 
4 Spherical Interpolation 



  ______________________________________________________    -  

 

  )ML(    .

    TDOA  

  .  LS   

  . 

  LS )2-Step-LS(   TDOATOA Hybrid TDOA/AOA 

][] [ ] [ . 

   LS 

  .LS  

  .] [][  

      

   .  

       

  .    

  .  

 NLOS    .   

  ][ NLOS 

  NLOS 

   .  

TOA   NLOS 

.  

,LOS N OS,Li i i ir r n n  

 NLOS    

    

  .

                                                
1 Maximum Likelihood 


