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2. Frequency Difference of Arrival 
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4. Global Positioning System 
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6. Cross Correlation 
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1. Multiple Hypothesis Tracking 
2. Data Association 

i i li mi pi Li

i i li mi pi Li

k i k i kli kmi kpi kLi

i
u i u i uli umi upi uLi

r i r i rli rmi rpi rLi

K i K i Kli Kmi Kpi KLi

t t t t t t
t t t t t t

t t t t t t

T
t t t t t t

t t t t t t

t t t t t t

11 12 1 1 1 1

21 22 2 2 2 2

1 2

1 2

1 2

1 2

 )2(  

 , , ,r K1 2  , , ,u K1 2  k     
     ., , ,m L1 2  , , ,p L1 2 

  l           
      .      
     i 1      

' ' '

' ' '

' ' ' ' ' ' ' ' '

' ' ' ' ' ' ' ' '

'

i i Lil i m i p i

i i Lil i m i p i

k i k i k l i k m i k p i k Li

i
u i u i u l i u m i u p i u Li

r i

t t t t t t

t t t t t t

t t t t t t

T
t t t t t t

t t

11 1 12 1 1 11 1 1 1 1 1

21 1 22 1 2 12 1 2 1 2 1

1 1 2 1 1 1 1 1

1
1 1 2 1 1 1 1 1

1 1 ' ' ' ' ' ' ' '

' ' '

r i r l i r m i r p i r Li

K i K i KLiKl i Km i Kp i

t t t t

t t t t t t

2 1 1 1 1 1

1 1 2 1 11 1 1

 )3(  

     'r 'u 'k 'l 'm  'p  r 
u k l m  p       .    

iT  iT 1  TDOA      i  i 1   
           .    
             .  

2 -2     

              
  TDOA    i  i 1     

             .  
  fiH           

      i    )4 (    
[ ] ([ ] [ ] ) [ ]fi K K L i K L LH A T U 1  )4(  

            
     .    

( , )

L

U ones L

1

1
1

1

1

 )5(  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

    :           :                                          ...                                         61  

 

( ,:) [ ]
([ ])

l L

l L

k k kl kL

K K Kl KL

k k k kl kL

L

a a a a
a a a a

A
a a a a

a a a a
A k a a a a a

permute

11 12 1 1

21 22 2 2

1 2

1 2

1 2 3

100010000 0000
 )6(  

          A    
              .

      fiH    TDOA   
  iT  .  fiH  K   

  k    TDOA   k   iT  .
 )7( fiH     iT     

, , , ,
umi

kli

K
fi

rpi

t

f F L H t

t

1 2  )7(  

       fiH      
  TDOA           

   . )7 (         
   fiH       iH  

        iT      
        KL   .   

      iT 1     iH 1   
  i 1   'f i

H
1

     )7 ( 
'f i

H
1

       )8 (    

' '

' '

' '

'
', , , ' ,

k l i

K
f i

u m i

r p i

t

f F L H t

t

1

1
1

1

1 2  )8(  

       fiH  'f i
H

1
    

             
 TDOA         

        fiH  'f i
H

1
   . 

  iH  iH 1         
              . 
             

   .  

2 -3        

        iH  iH 1   
                

  
  

  
 1 :        .  

  
      .        
     fiH        

[ ]T
fi fi fi fiX x y z    .     

     , , , ,[ ]T
rec k rec k rec k rec kX x y z  

    )9 (  1       
     fiX   ,rec kX    
      )  (   ]9[  

, , ( )fi rec k fi rec
kli ki ki fi ki

X X X X
t v g X v

c c
0 )9(  

   c       kiv      
     k    .     
    k

2          .
          

,

, , ,( ) ( ) ( )

fi rec k

fi rec k fi rec k fi rec k

X X

x x y y z z2 2 2
 )10(  

    K 1 )9 (       K 
    

( )fi i fi iH G X V  )11(  

     
( )
( )

( ) ,
( )

( )

i fi i

i fi i

i fi i
ki fi ki

Ki fi Ki

g X v
g X v

G X V
g X v

g X v

1 1

2 2

 )12(  

           ]9[    
     )11(   fiX   

    fiH      .    
' ' ' '[ ]T

f i f i f i f iX x y z1 1 1 1      
 'f i

H
1

       .       
      fiX  'f i

X
1

   
              

    fiH  'f i
H

1
        

  .         
   iH  iH 1    )11 (  

       iX  iX 1   
fiX  'f i

X
1

    .      iX  
iX 1           
 .              iX  iX 1  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

62                                                                                                                                 9  2  1390 

 

        iX 1    
 iX         ,i iD 1   

)13 (    

'

'

' ' ' '

,

' ' ' '

' ' ' ' '

f q F

f q F

f f f f q f Ff

i i

q q f q q q Fq

F F F f F q F F

d d d d d
d d d d d

d d d d d
D

d d d d d

d d d d d

11 12 1 1 1

21 22 2 2 2

21
1

21

1 2

 )13(  

 , , ,q F1 2  ' , , , 'q F1 2     f  'f 
  ' 'f f f i fid X X1    .   

iX 1   'f i
X

1
     .     fiX 

  iX              
    :  

 (    fiX     iX 1   
  fiX     'f i

X
1

     
               

'f f       '[ ]F FM    
  .  

 (    fiX     iX 1  
'q iX 1    'f i

X
1

  fiX     
' 'f f q fd d   fiX  'q iX 1      

fiX   'f i
X

1
    .      

'q f     'f f    '[ ]F FM 
  .  

(     fiX     iX 1  
'q iX 1    'q iX 1  fiX     

' 'f f q fd d    fiX  viX 1    .
  'q f  'f f    '[ ]F FM   

       .  
      iX 1     

iX              
                

  i 1  i    .   
        1     2 

  .  

2 -4    

              
       fiX  'f i

X
1

    
  .            
             . 

      w      
       i  i 1      i   

 
1. Stable Marriage Matching 
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