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Research on automatic detection and alarm methods for coal mine rock burst and

coal and gas outburst accidents

SUN Jiping, CHENG lJijjie
(School of Artificial Intelligence, China University of Mining and Technology-Beijing, Beijing 100083, China)

Abstract: The automatic perception and alarm method for coal mine rock burst and coal and gas outburst is
an effective measure to timely detect accidents and emergency rescue, reduce casualties, avoid or reduce
secondary accidents such as gas and coal dust explosions, and curb delayed, missed, and concealed reporting of
accidents. It is difficult to perceive coal mine rock burst accidents, and there is currently no automatic detection
and alarm method for coal mine rock burst accidents. Coal mine rock burst accidents are mainly discovered

manually. At present, there are only automatic alarm methods for coal and gas outbursts based on methane, wind
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speed, and direction sensors. There are problems such as slow response speed and inability to detect significant
increases in methane concentration before methane sensor damage. A method for image perception and alarm of
coal mine rock burst and coal and gas outburst has been proposed. Based on the image features of coal mine rock
burst and coal and gas outburst temperature, color, depth, burial, etc., the method recognizes coal mine rock burst
and coal and gas outburst. Based on the changes in gas concentration in the roadway space and mining face, the
method distinguishes between rock burst and coal and gas outburst. If the gas concentration rapidly increases over
a large area, it is judged as coal and gas outburst, otherwise it is judged as rock burst. This method has the
advantages of intuitiveness, fast response speed, non-contact, wide monitoring range, simplicity and reliability,
and can intuitively record the real situation of coal mine rock burst and coal and gas outburst. When the coal mine
rock burst and coal and gas outburst accidents are alarmed, the personnel on duty in the control room can
immediately confirm the accident through video recording and carry out emergency rescue in a timely manner. A
method has been proposed to reduce the impact of coal mine rock burst and coal and gas outbursts on image
perception, including multi point arrangement of cameras, setting of cameras at higher positions, timely
transmission of video data, and multi-point arrangement of methane sensors.

Key words: rock burst pressure; coal and gas outburst; perception of coal mine accidents; disaster alarm;

image recognition

0 35

M pe e T 1E T ZREIR, —ICREIR i LU 60%, J2
[ KRB IR L R e N i “FEAR A7, OF HARE i 3=
PR RIS N JE U s ERAT L R e AT
b, B R ¢ TSR R E RIS B2 ) 384 00, 550 ool e
AR5 B 28 B o [ RE 7% O >R 1 32 2090
R 2 A e

R AREA™ i o M P FE-55 B9 5% A 0 990 5
TE BRI E Y BORE L R RSN L RREAR I
LR PR BRI i | TR B R I i | s A IR
BT | N D W R 2T A ik A Y T
G R R EEAE ] . F R el e AR
5 TL 3T 2 L W 00 0 5 v e o M A KSR A
B, FUR 8l 1 9 e R A4 FE B A aT BEE s (H G 19
e 3 U S I TR] L B i B A T it
F AR5 FU I 9 H0 R A Ik, AN RERG AR .
R ot R RO A0 2 Y M 0 5 3
TR I UL, 5 T B L 0 R R 2 BT I v
M i A FT I 5 H AL, T R o o R RSE S B
W o A R R, (B B AUBE T b o R R S
FLIr 5% = A

AT o o i s AR B 5 SR O I R R,
AL 1 A S8 4 T8 A8, B e ol i R R
BT 5 H M 00 5 A R A i DA it J2 TR R 22 422
PR, AT i RS R 5 Hh SR AT I A
KAz FUHT, ST il R 3R R N TR B, N
RGP N 57 2 0 268 X i I, ANTE S A R
Al A O3 T 9 32 2 AN B B I o B T I 1 2

T

B, vEmFEGE A 61 E BBk i Z st b
ESEIR-aR URiive S200 S T R Qe o N G N
G TSI 3 1 R T N A RODR, 4 IO 4 R
PP [, D) ] 9/ 1L 2 O IS N B AT, A
ok /L FL 39T IR 24 8 2 S5 0 A S i i A R A B
T2, AT A AR R el e AR RO R A
SRR A T AR A A . PR, ISR b i o TR A
B FUIT 2 RO B T 1, HoAT B B A
STHIHHE

1 HapEENREES R R EFHRERRK

1.1 B o & 3 B3R EHLR

S o b OB . HAT U S TR
PR e ol JESG R 1 TR AR T, L L HE B R
P R0 32 i A P I SE R, O B2 S SRR EE 1R Y
SEMA, MR S R, H AR e b e A
NT R, A B3 RIS 5% .
L11 BT AN T

IR KA v R SR, O A R
KB, A R R U R S R (Hn
SR IR B 3T N D3 4 08 388 X ki PR, A R U BRI 1
TR A BARBE R 2 B ORI, TS RE
Ak I SR
112 EEN TR

H TS I T 3 A SR, 25 & Fhlnt, Wi
R BE D TE A W56 B Z AR AL T, AT DA R S
HEET I T RGP 2 R 80E &, i i B = 0 8 B
GUANBE R B RSB S B AR ML T o >4 ol i s K



2024 &% 5 M

TS BT R ERE SRR EFRADLALSRET EAR ¢ 3.

F R EBER], b TE O N B AN R S A BN
i
1.2 M5 RMEHREIK

BT, BE5 RO5E  B s A T
ot XU R ) A% JER R A 5 R 0 2 ) Bl R
7 gk R T A S B g8 B R
&dﬂ[m]o
121 FETHUBE . XU R ) A B 285 i 5 R i 28

A S HE ik

LT e« IR HE R DR ] A% SR 14 5 5 B 3T 58 A
FSh R T vk B 4 R Y RS RO g mE
() BT 2 85 B e AL AR i ), 23k 8004,
Pt 12 JER A5 HE S Ve B TR 46 Ay R 5 %) i 7 i ] 22 5K
20 s, M5 LTS R A IREA SR . BRI, ST
e . RS R X ) £ a2 0 5 RO BT 5 1 1 B i
071 5% W ot 128 7 I [ R0 A% [ 45 i 107 ERF [ 45 5% 1), A7
A W 1 NS | e A R i ST M TS 1) H e vk
JEE KR T 5 A T

LT Ve« AU HE R R ] A% SR 14 5 5 B 3T 58
F B T 1 B AR H e vk B S AR AL AR EA TR
e bk bR R R A, — B DS 2 o T B
WeBE I AR Ak . PR, 6 H ot . XU R R (5 )R 2%
PR S FUIr o€t A ShE I B AR T bt
FEE
1.2.2 TR 5 FUI0T 58 Hh B R 4 s i AR

55 LT 28 Y 7 5 A OUE SR i S B S R A
550 PR, TR 0 R PO T 98 H RO 1Y
ROl LA HE B SR R B 4 75 T BRI, JF A2 S
B A T (1) 5 ) R 1

2 BRE S EFR S T3 H T

BEA™ o i o AN 5 FUIHT O HH B 02 ol TREA IR
TRAZ T Sy A B s AR R, ol 2R 4R A A 1 A [
B PR b B RE B 5 SRR, S BOR B B 0L 4l 1)
SR B A TR B T8 2 8] RS B K o BT b
b R AR5 T % N TE LR [A], (EAME 2 B
HUHEEA U D KB 2SR BR, JF
SR AT T AR I 25 0] o () Rl Y B PR AR 3
JEBE, ATk 50 m/s. (B Al Y AY AR AR TE R
A TAE T RIS 25 (B BRI AR . @ 3 A S
AL B A S5 58 MR BB MR B, O Ak
LR U R A B SE AR A AR . © i s
18 5B R RS MR A AN B A A H O
B D 3 R A T RS S 5 8] 7 A 5 ZU R S A
BEA RS R o (8) T IR e XU A 28 U g Y

K 1% , G B 1wl i RGeS . @ 3 R A 1
AE TR I 1 45 )77 A HL A S L M A 00 3
B ANRGIT .

e A A I, BT RO /N TR U
FEM, — et ol B ek B A W A2 e . ST
W& A A, 2 BEOR R TUIT, 5 vp Y e vk 2 T
e, TR R i R L KT bl e o AL AT
AR FFY e e B2 7 v 3 RE AN e S YR, DX o i
Ho A5 FLH R

3 REHEMEMESEEREEGBRAMRESTE

SCHR 161 R SCHER (17148 7R 17 4 o o b s Rt
5 R 58 WY A I B A B il o RS 5 RO
g AR TR v T AR A | AR O R B
AORE . SCik 181 SCHk (19148 7R T 1w s J
FIRE 5 BUHr 28 09 B0 (0 R A1E R0 o o b e A 5
FUH 2 4 s A B 68 5 0 T i AR R A R4S
AT 225 . SCER (20148 R T BERT s i RN
55U o B TR B R AT A bl i R R
2 HH Al M R TR AR b R o IR A T RN TR
B VA B R AR AR B . SCHR (21048 R T4 n
i Hl RS 55 RO T 5 1R I M SRR AR - B i o T
R 55 PO 4l H % R 2 3 il ) Bt e, S L DI 1
AR CRDE BE | % B A ARG O ARk, AR TR]
FAE AR R0 B 10 AR, FLAR A B B
A

HR A ook b e AR 55 RO 0T 22 TR L B €5
TREE | 325 PG D2 AR S T ot
JE A 55 B 0T 28 ) G 4 vk, AR E 1
FiR o MRYGHED bl i AR5 B 3 2 H IR | B
o URBE | HES A EMGRRAE , U b ok s e R
5FCHT 2 5 P AR Al S 2 2 1) AR i TR T Y e
W REAR AL, DX o3 ok b R RN S OIS, R e
e B TR T AR R, DU R B e A 0
Fl 7 o vt U

SR b ot b RN 5 FU T 28 s MG B 4 2y
PR EOWL L e R R AR R WS L
PR RE AL AT o 1 R AT B O SR AR e i
FIHE S PO 28 tH LS B0 o Y0 il b R R 5
P g FROCIRE e, JR B S (A B G T i SRR,
ST BN, SR AT SRR

4 BOBT HEMEMES T RHMHNES
Xf B 5 B A R M B0 5 K

BT el T RS T O I A A, &



c 4. I AL

% 50 %

wH ik

A

W R L
I HEMAE R

i E)
W EMGHFE?

S vl e
S5 TUETIR SR

AR iH 25 [A]
AR AT R e 22
R T 52

il AR

ensh
IO 22 ] g 2

T BT whili M TRORRE S FUI0T 28 1 TR vk

Fig. 1 Image perception alarm method of coal mine rock burst and
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