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Abstract: For the existing link quality estimation with no consideration of the incomplete packet impact on link quality 

in wireless sensor networks, the packet loss was divided into two categories-perceived packet loss and non-perceived 

packet loss. A link quality estimation model under non-perceived packet loss has been proposed on the basis of the analy-

sis of the causes for the non-perceived packet loss and the measurement of the non-perceived packet loss. When the 

model is being built, Kalman filter is introduced to denoise the acquired CCI (chip correlation indicator). The cubic 

model and the least squares method are employed in the fitting relationship between CCI and non-perceived packet loss 

ratio. The experiment results show that the link quality estimation model is reasonable, and non-perceived packet loss ra-

tio coming from this model is very close to the measured value. 
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5.3  �������	
�� 
�½l,D9ÌÍ	¿nÌÍ>!ÌÍ>Cubic

ÌÍ>�nÌÍH
� N_PLR¶ CCI� z���
�²7Ul,J�ÌÍ��²æç��Üå Cubic
ÌÍ¶ÎÖ���²Êa��"ÌÍ��²Ê��7 
�½,X� CubicÌÍ<Ó« 

 2 3
0 1 2 3Y b b x b x b x= + + +  (15) 

���b0>b1>b2>b3� CubicÌÍ��
6°n�
�½� xÏÐr3P� CCI�P�YÏÐ��P�
N_PLR�P7ÂJ&
��� 

2 3
0 1 2 3_N PLR b b CCI b CCI b CCI= + × + × + ×  (16) 

)æ�ï��§`V
6°n«b0=4.601 720>
b1=−0.081 115>b2=0>b3=3.746 769×10−6

7 
öË&(16)�VX�#�%ç<Ó« 

6 3

_ 4.601 720 0.081115  

3.746 769 10

N PLR CCI

CCI−

= − × +
                  × ×

 
(17)
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6 3

0 , 85

_ 4.601 720 0.081115   

3.746 769 10 85

CCI

N PLR CCI

CCI CCI−

⎧ >
⎪= − × +⎨
⎪ × ×         ,     ⎩ �

  (18) 

|}�]¹ 9
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100%��o½¾[12]
��CCI��ï��P- 50�

U�½ÙÚ� CCI ï� 50 �K���Àå�³|

í CCI$50q�N_PLR� 100%7 
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