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Key issues analysis and experiment of the global positioning

system in underground tunnel network
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China ;3. Department of Electronic Engineering , Tsinghua University , Beijing 100084 , China)

Abstract : Proposed a novel personnel positioning scheme in tunnel network with blind areas. Investigated current re-

search of the mine personnel positioning system,and analyzed the necessity of developing a global positioning system

with blind areas. Developed a more comprehensive analysis of the basic issues, data model, topology optimization, and

global positioning issues of MPGPS. Constructed prototype system and made a comprehensive test in the underground

tunnel environment. Compared MPGPS with the existing RFID positioning system and the Zighee positioning system,

MPGPS has some advantages in the function,the positioning precision, the cost, the reliability and maintainability.

Key words: data model of tunnel networks; global positioning method ; personnel global positioning system ; wireless

sensor networks
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Table 1 The experiment test results m
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Loc3 (2.0,1.0) (1.3,2.4) 1.9
Loc4 (4.0,1.0) (3.1,2.7) 1.9
Loc5 (5.0,1.0) (4.8,1.0) 0.2
Loc6 (10,0) (9.9,0) 0.1
Loc7 (10,1.0) (10,1.0) 0
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Table 2 The experiment test results and error m
WS H W S5 Locl Loc2 Loc3 Loc4 Loc5
HIAE (0.2,1.0) (3.0,1.0) (5.0,1.0) (7.0,1.0) (9.0,1.0)
AR AR ZE (A=30) (1.8,5.5) ,4.8 (0.3,8.8),8.3 (5.2,8.1),7.1 (3.1,8.9),8.8 (13.8,4.6),6.0
A AR AIRZE (A=35) (3.4,0.4),3.2 (1.6,6.6),5.7 (5.7,4.2),3.3 (4.3,6.7),6.8 (12.8,3.1),4.3
DE{E AR (4=40) (2.3,0.6),2.1 (3.7,2.9),2.1 (5.5,1.1),0.5 (5.0,2.4) 2.4 (8.4,0.6),0.7
AR AIRZE (A=45) (2.5,0.1),2.4 (3.5,0),1. 1 (8.6,4.3),4.9 (5.0,0),2.2 (7.6,0.4),1.5
HIAE (3.0,1.0) (5.0,1.0) (7.0,1.0) (9.0,1.0)
MEEARZE (n=3.375) (0.3,4.8) 4.4 (7.4,4.9) ,4.6 (4.4,6.2),5.8 (11,3.7),3.4
MHEAE AR ZE (n=3. 625) (0,4.4) 4.5 (6.8,5.8),5.1 (4.4,3.1) 3.3 (9.3,4.0),3.0
n MEEAR2E (n=3.875) (3.7,2.9),2.1 (5.5,1.1),0.5 (5.0,2.4),2.4 (8.4,0.6),0.7
M AE AR (n=4.125) (2.7,0),1.1 (6.0,1.3),1.0 (5.0,0.4) 2.1 (7.3,2.5),2.3
M AR (n=4.375)  (3.0,0),1.0 (6.0,1.0),1.0 (5.0,0),2.2 Overrun
MR E AR (n=4.625) (3.0,0.1),0.9 (6.8,1.6),1.9 (5.0,0),2.2 Overrun
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