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Design and Implementation of Personal Two—way Information
Transmission System for the Coal Mine
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Abstract A two way information transmission terminal is proposed to solve the problem that underground miner is unable to understand
his surrounding environment well. The structure and features of the embedded personal information terminal based on Wi-Fi network
technology are given in detail; a low power consumption chip of GS1011 is used as the key chip of smart terminal embedded in a mine—
lamp. The main principle of the smart terminal is analyzed and the algorithm of real time location and tracking for the underground
miners is designed. Combining with the modeling technique of 3D mine tunnel, a virtual reality displaying system is built. The system is
adopted by the internet of things demonstration project in Jiahe Coal Mine, Xuzhou, and obtained a good effect. The main functions of the
system include initiative perception of the miner security based on his surrounding environment, the communication with ground and
other miners, and real-time location and the tracking management for the miners.
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Fig. 1 Diagram of Wi-Fi network model in coal mine

1.2 Wi-Fi M A5 B &migit

Wi-Fi 23t AN [ AR 3 B g 98 T VR A 5L BE & 45,
TSR A R R MR B, IR AP 1% IR 5[5 B R 2
WCEN AP W5 54 25 B 55 7 S B 1 I OVAH I () Hl T 42 31 o
Ay, M TE A 0 R A B HEAT A3 S SR R PR R R
BE R A E AR R B R BB

HF Wi-Fi (915 8 &6 E 2 irs , AL 3T )i
A Wi-Fi 23l 47 5 & I 2 [E GainSpan 22 7] 19 GS1011
e GSI011 A2 1A BEAE L AR DI HE Wi-Fi T4 R B &
4 (SOC), B 14> 802.11 54T A o | 44 2 1 2% (MAC)
FnFeay b PEEY ) B b Flash A1/ & Sram,2 > ARM7 4 BEZR
PLRCE 0 10 A&, BT X S YR A4 TR AE 1 AR
(10x10x0.85)mm?* 2R Ff QFN $52% 5 A, il K152 T PCB

Il 56

(]

il
3
il
RS = TRbsi gt
g i o L
e 4 )
et e #1
1 |1
i TR
R Astin

B2 Wi-Fi &insEMTE

Fig. 2 Scheme of Wi-Fi terminal
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Fig. 3 Diagram of location algorithm based on the fingerprint
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based on 3D tunnel model
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Fig. 5 Demonstration of 3D tunnel model

for the coal mine
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