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φ1 φ2



 

Pr(d) = Pr(d0) ∗ 10 ∗ n ∗ log10
d

d0
              (2.1)

 Pr(d) ∶ 

 Pr(d0) ∶ 

 𝑛 ∶ 

 d ∶ 

 𝑑0 ∶ 

 

toa =  tr − ts                 (𝟐. 𝟐)

d = c ∗ toa                        (𝟐. 𝟑)

 𝑡𝑠 ∶

 𝑡𝑟 ∶

 𝑑 ∶

 𝑐 ∶



 

TDoAij = τi − τj = 
di − dj

c
=  
dij

c
(𝟐. 𝟒)

 dij ∶ 

 𝜏𝑖  ∶

 𝜏𝑗   ∶

 𝑐   ∶

 

 

 



d1 d2 d3

{

(x̂ − x1)
2 + (ŷ − y1)

2 = d1
2 ↔ x̂2 + ŷ2 −  2(x̂x1 + ŷy1) + x1 

2   + y1
2 − d1   

2  = 0      

(x̂ − x2)
2 + (ŷ − y2)

2 = d2
2 ↔ x̂2 + ŷ2 −  2(x̂x2 + ŷy2) + x2 

2   + y2
2 − d2  

2  = 0    

(x̂ − x3)
2 + (ŷ − y3)

2 =  d3
2 ↔ x̂2 + ŷ2 −  2(x̂x3 + ŷy3) + x3 

2   + y3
2 − d3  

2  = 0     

(2.5)

 (x̂, y)̂

 (xi , yi) ∶

 𝑑𝑖          ∶

 



{
 
 

 
 𝑥 =

𝑑𝑟𝑦

tan−1(𝛼𝑦1) + tan−1(𝛼𝑦2)

𝑦 =
𝑑𝑟𝑥

tan−1(𝛼𝑥1) + tan−1(𝛼𝑥2)

                      (2.6

 𝑑𝑟𝑦              ∶ 

 𝑑𝑟𝑥              ∶

 (𝛼𝑥1 , 𝛼𝑥2) ∶

 (𝛼𝑌1 , 𝛼𝑌2) ∶

 

(xcible , ycible) = (
1

N
∑xi

N

i=1

 ,
1

N
∑yi

N

i=1

)          (2.7)

 (𝑥𝑐𝑖𝑏𝑙𝑒 , 𝑦𝑐𝑖𝑏𝑙𝑒) ∶ 

 (𝑥𝑖 , 𝑦𝑖)               ∶

  N                        ∶



 

(xi − di ,  yi − di) et (xi + di ,  yi + di)

(max(xi − di) , max(yi − di)) et (min (xi + di), min (yi + di)) 

(x, y, z) = (
max(xi − di) + min(xi + di)

2
,
max(yi − di) + min(yi + di)

2
,
max(zi − di) + min (zi + di)

2
)   (2.8)
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𝑃𝑟(𝑑)

𝑃𝑟(𝑑) = 𝑃𝑟(𝑑) − 10×𝑛× log10 (
𝑑

𝑑0
)

 𝑑  

 𝑑0   

 𝑛 

 



a. 

(x, y) = (
max(xi−di)+min(xi+di)

2
,
max(yi−di)+min(yi+di)

2
)

b. 

𝑊𝑖𝑗

𝑊𝑖𝑗 = 
1

(𝑑𝑖𝑗)
𝑔           

dij

Pi(x, y) =  
∑ (wij.APj(x,y))
n AP
j=1

∑ Wij
n AP
j=1

           

 𝑃𝑖 (𝑥, 𝑦):

 𝐴𝑃𝑗(𝑥, 𝑦):

 𝑛:



c. 

𝑊𝑖𝑗 =

√
(10

RSSIij
10 )

g

∑
√
(10

RSSIij
10 )

g

n AP
k=1

 𝑅𝑆𝑆𝑖𝑗 :

 𝑔:

 



 



 

Pr(d0)

𝑛 

𝑛 

n =
Pr(d0)−Pr(d)

10∗log10(
d

d0
)
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(𝑛,   𝑃𝑟(𝑑0))

𝑑 = 𝑑0 exp(
  𝑃𝑟(𝑑0)−𝑃𝑟(𝑑)

10 𝑛
)

 𝑑0:

 𝑃𝑟(𝑑0):

 𝑃𝑟(𝑑):
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𝑛

 

𝑑 =  √(𝑥𝑖 − 𝑥𝑗)
2
+ (𝑦𝑖 − 𝑦𝑗)2 + (𝑧𝑖 − 𝑧𝑗)

2

 (𝑥𝑖, 𝑦𝑖 , 𝑧𝑖): 

 (𝑥𝑗, 𝑦𝑗 , 𝑧𝑗): 



 

n

pr(d0) d0



 

 

 

 

 

 

 

 

 

 

 

 

 

𝑒 = √(𝑥 − 𝑥1)2 + (𝑦 − 𝑦1)2 
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