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Optimal energy saving control of mine coal transportation system based on machine vision
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(1.School of Information and Control Engineering, China University of Mining and Technology,
Xuzhou 221116, China; 2. Yaoqiao Coal Mine, Shanghai Datun Energy Co., Ltd.,
Xuzhou 221116, China)

Abstract: In order to optimize control of energy saving, the key to coal transportation system is real-
time detection of coal flow of belt conveyor and frequency conversion speed regulation control according to
coal flow. At present, most of mine belt conveyor adopts frequency conversion drive mode, but frequency
converter does not adjust speed in stable operation stage, and keeps running under power frequency, so
optimal energy saving of coal transportation system cannot be realized. Aiming at the above problem, an
optimal energy saving control method of mine coal transportation system based on machine vision was
proposed. Real-time coal flow image of belt conveyor is obtained by using laser emitter to assist digital
camera, and noise interference of abnormal highlight spot in the image is removed through preprocessing.

Direction template method is adopted to extract center line of laser stripe in the image and linear
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interpolation method is used to repair broken center line. Center line of belt laser baseline under no-load
state and center line of coal flow laser profile under load state are superimposed to form a closed envelope
curve, and instantaneous coal flow in the section enclosed by the curve is calculated. PLC fuzzy controller
controls inverter output frequency according to expected belt speed calculated depending on coal flow and
current belt speed collected by speed sensor, and then adjusts motor speed, so as to realize automatic
adjustment of operating speed of belt conveyor according to coal flow. Information processing platform of
ground control center is responsible for data collection, processing and display, and realizes visual
monitoring and intelligent management of the mine coal transportation system. The method can quickly
and effectively detect coal flow and adjust operating speed of belt conveyor in real time according to the coal
flow, so as to achieve goal of energy saving, consumption reduction and economic operation of the mine
coal transportation system.

Key words: belt conveyor; mine coal transportation system; coal flow; machine vision; speed

regulation and energy saving; fuzzy control
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Fig. 1 Optimal energy saving control principle of

mine coal transportation system



2020 £ % 10 #1

B ARF A THENLHH MR RRAT aed= 4] . 71 -

2 ETNHARNTXHENERERD

2.1 HAEAEMNEE

LT HL SO0 o 1 i 2 a2 AL It o R U A
Bl 2 fros o e 26 L IE [ 07 A0 bR — 2 I 2 2 e
WO S TR 445 3k o W06 & it i 5 1 0T
T A A I 3R TR 1A O 2R 805 e K P Bl 2k i
B BT ARG SATUAR — E fAEE DR AR T E X 4
OGS SR R T IE S DLOK O 4 28 1) 2%
A AR B G B A% 2 b T 4 o0 (5 B b

N /APAN
[

Woe R4t 3%
BB kel

P22 el

b RO
fE BT &

[ 2 BE T HLAS AL G0 0 A U 4G DU A1

Fig. 2 Coal flow detection arrangement based on

IR B MR

machine vision
B A DA AN 3 Fras . R O AE
SR BEF- 75 53 551 36t X a8 L s SOMA s o0 B Y
Bt PG AT FiAk P L 52 CER o6 A 801 0 £
I b BB A2 4 . R SR IS P2 BRI T IR
OGN U A HILAT HOIRZS T RO
BB O R IEAT 0 L A A 2 il 2 3R %

il £ O BT S A 1 A W RO

AN A ENA
RETHAEG RETHAEG
TRab 2 Tk 2
' '

RVEE LR
' '
LAY g
Wiz 4h Wb
' '

F 2R D 2R BB R 2R 3R

BINTE L4 2%
BRI

3 i B A ) O
Fig. 3 Flow of coal flow detection
2.2 BT
T T30 AR SO 8 BE Y R AR TAL BRI S
K PG L A0 0 IR 2 TRTR  RE 08 B0 L O BR O 28 805

P2 L% 11 J 048R X 45 ( Region of Interest, ROD)
( 4Ca)) , 48 ROT PRI FE B 08 ik 45 25 B EZ
T 43 AIST (1 W s S T R 5 SR R o (B R aE
A7 BIE 4> F5 (B 4(b))

F 0 e AE R BT O 1 BRI 23 7 4R SR RO
MG A 18 SR T R OG5 £ 2 s IR sk
LU S INCP P o7 I N Ra D R U A N
43 7K 40 AT B O 2% B0 B8 R /058 43 1) i 2 e B
e, A B OpenCV 3 8 HL M % JE b By
FindContours b8 %X} 8 {5 43 %) J5 09 — (8 K 1% A 3%
ST 0 0 I 22 ) 0 0 A B A T 5 AR A Y B R R 1Y
FFA RS T BRAMEAE B 10 K 58 b LT AR (v B
() Z R IR G 2 R S 0 e 22 DB B 7 (&) 4(0)) L B8
LSRRV IS &% AU E S

(o) SH MR s o
B4 PR k5
Fig. 4 Image preprocessing
A S R T R R A R K B L =
L1 B ERAMERTE (18 R S E0<<10, 7] 3K ) 347
M P S BRALR . i T MR A B R AL
A 590 TR K D BE M 5 ROT ) 371 A4 HE AH 28 I
BT RAF A L3 B 0 R A O K e b ER
T AUVRFAIE & 012 Bl S B0 fg e 7, L1 40 B Ah 42 40
R R A B R AE 2 o M R e B N B2 T oh s
A& M B RO EHR R B ZAK T 50 MEE N FH
JEBE M
2.3 OB LTS &P BB T 2R AL
Shy 4 e T A UDORG B R A 4R RO A
grrpt eI XT BT AT B AN . B DL I IO SR B0l
RAREUT R M EERR SR 1,
JUfer vt 3 5 A A5 80 B R 3 S LA s



.« 72 . 5 B

% 46 %

F 1 FHIWHFOERET O LR 2 e B RS
Table 1 Common extraction methods of laser stripe

center line and its main features
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Fig. 5 Effect of direction template method to

extract center line of laser stripe
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regulation of belt conveyor
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