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Design of an adaptive wireless communication system for mine hoist

Y AN Donghui
(Datong Coal Mine Group Co., Ltd., Datong 037003, China)

Abstract: At present, mine hoists wired communication system is complicated in wiring and
maintenance, however, due to fixed transmission power, frequency and radiation direction of antenna, the
mine hoist's wireless communication system has disadvantages of limited wireless communication distance,
the signal cannot be flexibly covered according to shape and length of shaft, and communication signal is
unstable. In view of the above problems, an adaptive wireless communication system for mine hoist was
designed. The data of all equipments in the system is input through Ethernet interface, and wireless
communication part adopts the adaptive antenna with automatic sensing of received signal strength,
automatic adjustment of working frequency and radiation beam, which can wirelessly interconnect wireless
camera, wireless telephone and other mine-used equipments, so as to realize video monitoring, data
monitoring and voice communication of main equipments such as hoist, cage ear, oil cylinder, steel wire
rope and hoisting sheave. When the hoist is in operating, the system can automatically adjust working
parameters of the antenna located at the top of the shaft according to structure, depth and size of vertical

shaft, so that the antenna can always be aligned with the moving hoist, communications equipment
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operating frequency and power is always in the best state, ensuring good coverage of wireless signals. The

field application verifies when the hoist is in operating, the ground dispatching personnel can real-timely

monitor internal conditions of the hoisting sheave, shaft, cage ears and hoist, and can realize telephone and

broadcasting with the relevant personnel in the cage at any time, the image is clear, the voice

communication is smooth, and the equipment power consumption is low.

Key words: mine hoist; wireless communication; adaptive antenna; radiation beam; full duplex call;

wireless video monitoring

0 35

W I B TEHLUE I 6 42 THE o B E AL R R
TEBEN B3R B 255 05 B g A5 5 B T L B
BIL B 75 | VR FATRIK 56 A5 S A W By e A s
DL S FEHLAY 32 17 2 B2 A AR 2 SR AT W Ot
FE L, SCHERES RO A IR B — O s
et FSF [ ] R 667 000 0 2 v )R A ST D) 4R L
(7 1) AL R . SCHRL6 13 i T — B n] LA TR] A
WS 22 2 5K T | W 22 | S S (R) R S AR BRI R 48,
fife U T A% G0 e R G S TR B — Y R R . S
BRL7 15 FA5 B Al A BoR N 245 A8 3015 1 15 B i
1A b B L ST T A R RS 0 1 4R THAILAE kT 5
RIS W R GE . SCHRES TS T Sz 42 7 i 18
IR H AT FO T B AT A D R R 2 ok VR L ik
K T e 1 B A R T AL Bl o ) W A Y L 25
OYMT T A0 7 % 0 P B a5 RS S R, {H LB SCik
K2R R 438 (e 7 ARG S SE & 5 5 X, o 2
TRIXE B2 ZREANE , B KB dE 40 1) TAE R K,

BEXF 0 JF B2 THHLAT 2 B0 A% i Oy =UFE A 1 )
RO, ST AT R R /D2 B 0 5 T JE LR B A% X
k9] ] GPRS/CDMA W 2% 52 81 1 42 THAL W
DU BSCHE 1) T 26 A% 4 . SCHRC10 1R A GPRS JE £
26 A B THAIL I B Al O R B 8 T 0% R
DG AT AR B, SCERC11-12 )8 FH o2k WiFi g 57
T T AU W A 0 A A R . X TE 2k
46 77 =X B AR B T A 2k 3l 1 T =X A B, (0 &
S5F oy 2% 5 00 R [ L R A B I [ E L BT Bk
A A B A PR AR 5 JE VR AR T R R AR K R
B WG R oW IR TR G L A T RE R,
FL 0 U0 4 B B R AR AN W TG T M D R T R 1 S
A2 i 7] R

BF X AL ) R, A SC R L P K [ B 4R A )
IR 2 I A B B @S2 JE B TP B SR 4L
HTHHEANAEN LLEERE. ZRGERE
15 7 2R T Tl DA I 7 BT A 35 &5 179 50046 4B
SLIEURY N E IR E NI V2 B A 5 S Y W
R B R TR A SRR S i R B R AR Y

i

F I DR 2% Al JCER B AR AR o2 L iih 2500 i 45
PEAT IO % S L T BRI AL - L A 22 48 K
KA A T U A4 A L R B 0 B i A
MR TS AT R G AT E SL I I R B A A TR
5 RAF A 3l R 2 i AR SRR AR SRR A A
37 T 087 TOUTER 14 K £ RE A8 4 25 X5 VA% 3l b B9 42 T
BIL 38 15 B 5 09 TARBUR RN D) ARG A0 T i HR S
ToLR A (9B S AOR G AR R

1 BENXZ&EIT

30 0 R 2 R A Y TJC ARG [ R 4 Y
BEA& » YL 5 30 1 1 5 0% 32 30 0 BCHE A% i 1 mT S
R R 1) AR A0 5 RV S % RO RS2 2 AN
W NEE .

1.1 R&ETAEMFe)gEpinz

SR P BEAS LU L 25 4% L A5 AN
SR 2 B HENBME T, T
RURTE IR B 3E AR L 0 AR B I 16T 45 4 ik B A AR 1 T

235 XF ) R AR A e A BR 2 W) N7 T R AT
TRERSHI IR, Z B 1.5~2.7 GHz $i BN TG
S8 17 IR B A EOR B AL BE 05 W R %A Rl 7 JF B
MAFZR . R, 8 K4 T A A0 2 32k a2 78 3% > 401 B
WL [E B T 3R 15 0 A Y R O PR R 1 5 ~
2.7 GHz %itp{ 1.5~1.8,1.9~2.1,2.3~2. 5,
2.5~2.7 GHz 4 i B,

WA T AT DL H S SR B OB o i e
i ARM 251 5 5 AL A0 S 430 430 A B 008 B 20, B
ML BARER G i f O SeBR Ag 1, BT PR
il S AT AR B 1 A A AR A ) PR R R R AR
50 R 55 8 Ak SN R R O 1 R 2 AR
1.2 #4hik key B mip s

Sk R A7 R A B T B R T B TR
MR BE AL S5 S SR, RN B W
ARM B Fr HLAR 95 42 Wi 21 19 15 5 5 55 9% 15 T 43 48 Al
& R i 1) 1L T R R e S B T AR L SR T
FALTT T R BE A A7 L 45 AR S S S IR S IO
A SR H RS S TR UE K 4R R R R



2020 % 5 BARE .7 HRIIAESRLEZ L %THT . 101 -
IS % 3 T . R B o TR

FETHHLIEPRas AT KA E T I i R T
AR = 2 T+ AL A& 32 T B0 A A5 5 5 55 2R AT A 3h K
B M ERTIHLE K LA i, U B AY 3 42 THAL
F T AR 55 L R S RO A 1 BRI 5 2 B B T
B R R I AR R Y R R THPLLE S5 AR 5 L R G
P LA 1) B $L TP AN AL 1 R

HIiERRE

y
il

I
PTG N K 2 4 S IR
Fig.1 Adaptive antenna radiation beam

A5 ST OB P iy 2 0 Y B B A A Y B TR AL PRIE T
5 ST P R 1Y) T R A A X ME B S o 1 2 T
BL 3 9 1) Bl AR S I Ak T e (RS
1.3 R&%ZH

Rt K/ R B 4 A B o0 R S5FF- HES L 0]
FEA vy s B JZE S R/INAS — 9 HE TR 48 5 0 R 20 i)
BTJE T mm (1 FR4 A B b fy T 050 H o 2 2
XF R LA AR AR R SE w0 BT LA 45t e R0 2% 8 T
55 3 JRAYE I L BK ML R T O 3 R A0 L3R, 52
Pyin T 2 7E A0 oAl 22 ()0 b SRR SRR AR O A
ZERI AN 2 FiR .

////f//

’tﬁﬁﬂﬁ’ﬁ'

N\

AN

/////////////

\\
\\\

\“\‘\‘\‘\\\\\\\\\
N
\
N
\

o

Ca) fF AL Il
LERA

i TEWA

g
(b) e Il
Bl 2 [AiE RN KRELE

Fig.2 Adaptive antenna structure
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Fig. 3 Structure of adaptive wireless communication system
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Table 1 Technical parameters of wireless camera
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Table 2 Technical parameters of radiotelephone
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Table 3 Technical parameters of adaptive antenna
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Table 4 Technical parameters of wireless relay substation
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Fig. 5 Hoisting sheave monitoring picture
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Fig. 6 Shaft monitoring picture
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Fig.7 Hoist in-camera monitoring picture
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Fig. 8 Video monitoring picture
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