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derground mines considering the working face 

Compared with indoor communication en-
vironment, the communication environment 
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scattering which is the main factor causing 
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III derives the impact of Mie scattering on the 
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attenuation of radio wave transmission makes 
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-
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-
ers and infrastructures or with other miners, 

In this paper, the path 
loss and shadowing of 
VLC channels in un-
derground mines have 
been studied.
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Fig. 1.  System model.
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Fig. 3.  LoS path loss estimation in working face.

Fig. 2.  LoS path loss estimation in mining roadway.
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Fig. 4.  NLoS path loss estimation in mining roadway.
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Fig. 7.  Path loss distribution for four transmitters in working face.
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Fig. 5.  NLoS path loss estimation in working face.

Fig. 6.  Path loss distribution for a single transmitter in working face.

Distance, d (m)d
3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4

Pa
th

 lo
ss

, P
L 

(d
B)

L

53

54

55

56

57

58

59

60

61

Route 1
Route 2
Route 3

1

Environment width, x (m)x

0.5
0

-0.5
-1-2

Environment length,y (m)y

-1
0

1
2

58

57

56

55

59

Pa
th

 lo
ss

, P
L 

(d
B)

L

54.5

55

55.5

56

56.5

57

57.5

58

58.5

59

59.5



103

Fig. 8.  RMS delay spread distribution for a single transmitter in working face.

Fig. 9.  RMS delay spread distribution for four transmitters in working face.
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