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requirements’ specification, motivation

3.3   

n 

“RSSI” keyword as an indicator in our 

,

on 

ts, variable measurements …),

experiments’ results. The target node had a battery ,

by

s (however, antenna’s type has a considerable effect on the experiments’ results . 

2, people’s movement has clear effect on the accuracy of the RSSI 

’s
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2009 .

��(�) = ��(��) + 10� log � ���� + �� →

0 � = ��(�)���(��)���
�� ���(�)

� = 10(
��( )!��( �)!"�

#� $ )

Xσ mean Gaussian random variable with standard deviation σ)

% +& log(�)
,

Xσ

� = ��(�)���(��)
�� ���(�) , � = 10(

��( )!��( �)
#� $ )

. 

,

, 2010 . 
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,

.

, 2014

. 

.

systems

’s '(()*+, = max{'(()�, … , '(()3}

'(()+56 = �
3∑ '(()83

89�
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?A#

∑ '(()8B3
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, 2011
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2009 .

2012

“S (small

.

power ” .

RSSI ranging. 

. 

(β) has important effect on precision 

’ reflection

.

2009 . 
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,

2013 .

2007 ��: � ≤ �� → �	
 ��
�����
���: � > �� → ��	
 ��
�����
�
Then to identify the correct channel, they determine specific function for “α” 

“αt”. 

��(�) = ��(��) + 10��� /��� log % ���& + '((�� /��� )

) = [)+ ), … )�]/)0 = � + ε2ε2 n

n

3()|�,��) = 1√289�� � exp{− 129�� , ?[)0 − (@�� + �)],�
0A+ }

3()|�, @��� , 9��� , ��) = 1√289��� � exp C− 129��� , ?[)0 − (@��� + �)],�
0A+ D
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μ σ2 ε2 μ

σ2 ε2 n

E()) = �()|�F
G��, @F
G��,9F
G��, ��)�()|�FG��, ��) > �(��)�(��)�̅�� �̅��� @̅��� 9F��� 
n .

0 0

loss exponent (β coefficient in the log normal shadowing model) which is highly dependent on 

by doing M 

βI

JK = −(10� log �) + E

L I

J+ = −(10� log �+) + EI

J, = −(10� log �,) + E⋮I

JN = −(10� log �N) + E

⎩⎪⎪
⎨⎪
⎪⎧ I

J, − I

J+ = −%10� log �,�+&I

JS − I

J+ = −%10� log �S�+&⋮I

JN − I

J+ = −%10� log �N�+ &(T' = I) where X = [β], C and R 

T =
⎣⎢⎢
⎢⎢⎡
−10 log( KXKY)−10 log( KZKY)⋮−10 log( K[KY )⎦⎥

⎥⎥⎥
⎤

,    I = _I

J, − I

J+I

JS − I

J+⋮I

JN − I

J+` ‖T' − I‖
C) 1 .
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.

b(c) = 1√289 d(efg)X,(X hij���i
 k��dG
@ = 1
?c0�

0A+ , 9, = 1
 − 1?(c0 − @),�
0A+ 0.6 ≤ n(c) ≤ 1

[0.159 + @, 3.099 + @]
σ μ

9 = r 1
 − 1?(I

J0 − 1
?I

J0�
0A+ ),�

0A+ , @ = 1
?I

J0�
0A+

4.3 

. 

1, y1 2, y2), …, (xn, yn

1, d2, …, d3

, non
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⎩⎨
⎧(c − c+), + (s − s+), = �+,(c − c,), + (s − s,), = �,,⋮(c − c�), + (s − s�), + ��,

t c+, − c�, − 2(c+ − c�)c + s+, − s�, − 2(s+ − s�)s = �+, − ��,⋮c�f+, − c�, − 2(c�f+ − c�)c + s�f+, − s�, − 2(s�f+ − s�)s = ��f+, − ��,
, , b

E = u 2(c+ − c�) 2(s+ − s�)⋮2(c�f+ − c�) 2(s�f+ − s�)v,
w = x c+, − c�, + s+, − s�, − �+, + ��,⋮c�f+, − c�, + s�f+, − s�, − ��f+, + ��,y , ' = zcs{

'| = (E/E)f+E/w .

the anchors’ circles makes three points 

area is “target node triangle area” and the center of this triangle is the target node’s coordinate 
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��� = �� + �� + ��3
� = 
� + 
� + 
�3

� = (�
, 

, �
, ��, 
�, ��, … , ��, 
�, ��)
4.4 

, 

n n n C(∆x, ∆y)

n d∆n.

n d
’
∆n.

n d
’
n.

n dn.
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η

μn

� = ��∆
� − �∆
�∆
� � + ��∆�� − �∆��∆�� � + ⋯+ ��∆�� − �∆��∆�� � = 8 −��∆��∆��
�

��

 � = !"
# $%&$∆%& (
#')

Where λ numeric area is (0, 1) and is based on environment test at the initialization 

n

(� = �∆�� − �∆�
n

�� = ��� −  �(�
dn

.
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4.5 

)*(�+) = (� − �+) , )*(,+) = (, − ,+) , - = 1, 2, … ,0

1*(�) =�)*(�+)02
+�
 , 1*(,) =�)*(,+)02

+�


∆�+ = )*(�+) − 1*(�), 34+� = (∆�+)�∆,+ = )*(,+) −1*(,), 35+� = (∆,+)�
345� = ∑ 34+�2+�
 + ∑ 35+�2+�
0

SD (σ)

78(3) = 9345�


