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Abstract: Mine moving target positioning system provides location-based services for intelligent
construction of coal mines. However, most of the traditional mine positioning systems use single or
combined communication technologies between positioning beacons and positioning tags with inflexible
structure, limited coverage, low robustness and limited positioning accuracy. Using single or combined
ranging technology, the optimal ranging technology cannot be selected adaptively according to different
usage scenarios. For the position solution algorithm is fixed, the optimal solution algorithm cannot be
selected adaptively according to different usage scenarios and signal changes. Hence, a new paradigm for
all source mine positioning service is proposed, which can dynamically select the optimal combination of
devices that meets current needs from all available positioning signal measurement devices according to the
changes of the positioning environment and the target bearing platform. The paradigm can select the
optimal combination of algorithms from the available ranging algorithms, positioning solving algorithms
and result optimization algorithms adaptively to calculate the optimal position of the target node. In this
study, all source mine positioning system architecture is designed, the available positioning signal
measurement devices in mines and the types of measurement attribute values that can be used for
positioning are discussed, and the functional differences of positioning servers between single mine
positioning and all source mine positioning are compared. This paper discusses three key technologies in all
source mine positioning service: unified positioning framework technology, which aims to meet the
modular, combined and expandable needs of all source positioning; all source positioning information
fusion technology, which organizes the measured attribute values to improve positioning accuracy;
communication and positioning integration technology, which simplifies the design of all source mine
positioning system and improves positioning accuracy through the positioning capability of wireless
communication network itself. This paper proposes the implementation architecture of a terminal-edge-
cloud based all source mine positioning system in order to fit in with the mainstream construction mode of
intelligent coal mine and reduce the implementation difficulty and system cost significantly.

Key words: intelligent coal mine; position services; mine positioning; moving target positioning; all
source positioning; combined positioning; positioning information fusion; communication and positioning

integration

ARk A M S S Wi 44 7R A WiFi

0 sl 6 0 B TP S 0 2 3 0 (IR % 65

ill}

1 3h B b L R G Re s i e A 51 LG VK E
U5 S5 B B bR i Ak bR A7 B 1 TR TR AR 1L g
WAL E W T E MRS . YA, 5 I
Y — R (LR ) WiFi 2 L . UWB
(Ultra Wide Band, 8 58 @ 0 & . B — 0 FH & 7
ARG MM T AL R GA S I W, AR A
Gy AEJEME DA R 4 2 1, RS P R, I,
NS VN b VA IR L A & IDEl VA N2

WiFi B 5 (1) X 3R WiFiL & 88 b 150 500 R 40 42
HEA R 55 B AIRARL I ST BB TR 2% .

SRM LA 0 I 58 0 2 G878 52 B oz A 475 1 e
2 WME . AL A G [ 1 TC AR 4 5 5 fn
T oRAR AL A A N AT R A . DRSNS
WiFi 2 & o ), LA A X 5 — B2 1 S it A
WiFi X 2 Fi v R 56 BV A 3 5 oA e g il (s
A5t ZigBee R4, W BRI N EH BN L., 5



2021 % 1

PHENF ARY AL — A M 2 B IR S H7E X « 3.

S0 AT BEAT fifp e 4 B ol XE RS AN BLE S AL WIEFT 41
BN AEBAT X 2 B A (9 52 113 5 v Gk 58 IR
SEALTAE.

FAL LI AR 2 B R Al R R R AT RE 7 5
R EAL R G B A B, e 4 B RPL R I R
Gt B Z R 2l W LI I L DR R M A
R YA TR 25 O B E AL PR RE R M AR . I
Sb B TG NALAIAL A AAE T 38 1 2688 O H
VA QU L A R i = S T U =S TEUN
THEBEITNEEGHE A ERFE T E RGN
ot 7 FL L O PP 4 BORS B R 55 SO A A DR
fr o ARSC R 4 IR I %E 7 /9 BLIE A4 A8 0 A &2 U8
0 I AL R GEAE M OSBRI R S IR AR . O B BE
A LA ATF 50 R S B i (L S R Bl

1 £RT HAEMRELEN

AT BT I E AL R G A 5]
ARA I E AL R GE S L T B AR A T s A AT
FHAR I £ e o7 Ja PR AE L 2 VR o R 55 4 S 0 4l
1.1 #2—FHEIEE2%

HHEr. LA e Rg Bk E 1
AN OECT (N o X O E =R VA SN VAL (= A e A
2% ENI RS A 4 AR

frERHE SR

FE L P
B
e T
T
YA 77 777X 77X 77 R [T 77 M7 7R 7777 7X7 77X 7
HF
() () 0]
RE AL
(EL
%3
EE7y &

1 p—g g R G A

Fig.1 Structure of single mine positioning system
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Fig. 2 Structure of all-source mine positioning system
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Fig.3 Framework of all-source mine positioning
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