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Design of coal mine emergency rescue auxiliary decision system based on emergency plan

GAO Hongbo
(Information Institute of the Ministry of Emergency Management of PRC, Beijing 100029, China)

Abstract: In the coal mine emergency rescue auxiliary decision system, there are problems such as
insufficient application of emergency plans, low application efficiency, and poor execution of rescue plans
generated by the system. In order to solve the above problems, a design method for a coal mine emergency rescue
auxiliary decision system based on emergency plans is proposed. This method uses information extraction
technology based on large language models to extract key task elements from emergency plans, such as task
names, triggering conditions, executing departments, and task content. This method forms meta tasks, and
constructs a meta task library that classifies and stores meta tasks based on accident types and levels. When a coal
mine safety accident occurs, this method uses semantic matching technology based on the SBERT model to
classify and grade the accident based on the information collected on site. The method selects the meta task set
that matches the current emergency needs from the meta task library. To improve the feasibility of tasks, this
method combines meta tasks with real-time collected on-site data, constructs specific action instructions through
instruction templates. The method uses task planning techniques to optimize and adjust the priority of instructions,
and generate practical and feasible on-site rescue plans. The coal mine emergency rescue auxiliary decision
system based on emergency plans fully utilizes the standardized content of emergency plans, forming a rescue

plan closely integrated with on-site information and resource optimization. The system further improves the

5 B H#3: 2023-09-08; & 5] H #7: 2024-02-21; FE44E: B F .
EETWH: BXARBAEEHIIIH (52374165) .
TEFB N "t (1979, B, dbi A, TR, At B0 2 428 7745 B4k J B2 8 BRI 9¢ 5 B2 A 7 T A TAF, E-mail:

hongbo_g@hotmail. com. H
SIAMER: m . 2T M RSN 2R R A gkt D, TH A 301k, 2024, 50(2): 147-152, 160. (=] 5 il
GAO Hongbo. Design of coal mine emergency rescue auxiliary decision system based on emergency plan[J]. Journal of Mine A F 3 15 152

Automation, 2024, 50(2): 147-152, 160.


mailto:hongbo_g@hotmail.com
mailto:hongbo_g@hotmail.com
mailto:hongbo_g@hotmail.com
https://doi.org/10.13272/j.issn.1671-251x.2023090033
https://doi.org/10.13272/j.issn.1671-251x.2023090033
https://doi.org/10.13272/j.issn.1671-251x.2023090033

. 148 - I AL

% 50 %

accuracy, scientificity, and intelligence level of rescue decision-making.

Key words: emergency rescue; coal mine accidents; auxiliary decision; emergency plan; information

extraction; semantic matching; task planning
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Fig. 1 Business flow of coal mine emergency rescue auxiliary decision system



2024 £ % 2

Sk AT R ERENEY B2 FEH 2R L%kt . 149

OV ST G i ) ) R T, T T
A AT MR N AT | TIN5 I g ik )y
2o RGN R 2SR W SCAR ST BT, i8I A
TRE BRI E B AR, PR 205 1 41 21
HURG S B TT | 07 22 7 | Ak 1 il B SCAR P 2 R
S B HOC 5 () SEARBE 2R, JT A 0 2 R i
(i fe/IMT 55 B0t Y, BIOCAT 55, AT 45 2 8K L fil &
FAE . PUTIITAUE S WASFIRIE. BT EFK
Az B S B R e A floh R A DR RS L R EROTAT: 55 A
HTETE A G IIRE, R 50K 06 R BB RO Ok
FiAit RS BROTAT: 55, T2 BURR 9 35 5 S BRI 251 % T
1555 EAT 0 A6 B JCAT 55 2, WA R FH R 511k
FVRAFALE, LA D R 3 1O FR AR I 265 4% i 4B 3R
B PR DR A RN 0] T i 1 T AT 5515 8 o
12 FHAZLRRE LIS TFik

KA O, RGN P SF R
Gorh R HCEBUE S, R AR TS
FHCPIEAS | KA s RN R A ] A SR R, IR AR
HBSE RV B T D F A T 43 2R o 2%
RO ARG O TR HLER L O KL KK
A HAL S 8 . FR R ETERIEHTA
BRI or: 53 AL 30 AL ESET, Rk A ik 1
A% 10 ALLE 30 ALATFAET:, 8 RS w3 A
P10 ARVRFETS, SHBCR S G 3 3 ALV
T, H—

Fr KRG, F G0 SCVC LB AR i —
A I TCAT: 55 P v i 2% 4 5 > i = 0 DR IS Y DT AT 55
£ o TETR SCVC R 2 oy, Sk N 25 AT 55 floh & 2% A8
F14) SC A Bt A8t Sy 1) 2 X, 3 A B A AL B 3
L5 Y i S DT C B e T 55 o T OTAE SR
TINS5 A B, TN e T 5 A R A T
Sedahil i, T LADCEC H 04 54T 55 A0 1 filh & 451 L R
TR TRUE: 55 N 25 5545 8., e i b 4 2t e ok
FEXT TCAT 55 #h AT Bh b 5 L AT S A] L AT AN 5L
Jilih B85 55 M sh 815 B, A Re i R ds 2 Bk Mk
AT o
13 #HA5EERE

HFH TR AEE 2 RS HRpE T4,
R B DR SRR AT 55 1) R AT M R B B, 3R 4 0 20 S B
KEMG S GEBIFA BIRIRIT S . RExTH
IR A WE s . N R RE D K SCH R Wi g . TR Wi 4%
B PR 4 W R 5, S SR A ol X 8 3=
BB S CIn R o . — Sk . XU, IR 25 45D | #k
W . NG EAE B AT E BT, DL OK A
KR TR E S fIE T BRI & BT IRSEE

FREUE . TR A BV P AR R, RGER
FH Kafka 14 2 BAFIAE R Bl AL A . 30845 B AL
P 28 3oF Flink 9 2040 3LV 5 BEAE A IR 008 12
RO 58 SR R G AT DO, SRR A
RERR TR G R . RE B N 2R E
PR GE AT 42, AR HORT FH 0% R4 W W 25 AL RN A
B SRR B o XS i Kettle ZOHE il 0T LA
TR g 8L, il iF ETL(Extract-Transform-Load) i3
BRI RS, REES G KA AR RGNS
R, A A T HL R 0 IR 37 3 SRR 4, LIS
St At R
1.4 Hazigsb Mz

P I 2R 7 A% R R T A 4, I,
P e A HL I 0 ROCEE 48 2 R il B DR SR S R 1 O
FLRR . RGIE TR BRI T 18 M HE, BRI
T4 B RALHEAT 55 2Pk L il & S5 ATERIT L Ut T
AN ARG NE ARSI ARES | AR50t 55 %
6] S AT sh ¥ oe %, W 2 iR o & 80K R4 2 1
A5 B ST B H B R e 2 48 A B A AR R 7 A
o A PR B R iR A . SRR R S R
oo B DR 35 i s 5 A b | o 7 A 2 B A SXAH
VETC, sk o B 06 25 R BT IR

155 24k

i B A A

PUATER]

W55
AT A i3
IR A LA
5%
155 JA A PR
45 U]

1T 55 1] i)
TR H]

{55 =10
Trshi
K2 B R R SR B R
Fig.2 Coal mine emergency rescue instruction template

components

L5 AE4-A%

BRI )E, R G0is HAE 55 ML H AR 0 E
SR B, AR5 LA B — P T 2971
FAFRC T, AR AR 55 00 FL AR | BRI RR L i)
(] 25K 45 R3Ok LU R WA 55 21 &, AT 52 H
DA AT 55 PRAT ¥ A0 5020 e 5 56, BIVE ot 7
Ko RGURRIRIT RELBARHENG, RN
XFHAEAT FAMEIT, — B, O REPCR k4
AT N R AEAT S0 o B 3 0 A B TR A A
TR 15 DL A4, 2R 58 B B8 15 82 3R ORI 45 4 2



« 150 - 7 8k

% 50 %

AR LR T W PR R 7 SR AE AN AL B DL T PR
Fe ORI, 2 e R TARS R

2 REHEMEIt

B R B B R SR R SR AN AT 3 TR,
AR B s = BERLE LR RHTE
VIR JZ o B = 00 50 R B ATl 2R L7 28 A B 73
ESNSTN R NEZ S RTINS R AN E= 87N 1
B, RN R EERE KR F U ChatGLM ™ K i
VCRECH R SBERT 45, 451 70 22 1 T DAY J28 4K ML 1Y
F R EE, WA B AR TE | BRI BRLE A | ik
AR 55 e A T 2 Bk — 2 25, Sl 55 2 it 52
Fro v 55 RSB B 55 2 A, AR TR AR B A
JCAE 55 PR | S SR A 55 DU BL 1 | AT 55
A AT ST AR L RR Oy AR AR .
JZARBARG R EEIRERNL IR 55, G4 & o
S ITE SN NI S S I 4 e v
JESLBUAR N B Bdk N BAE R G il it KB
Siit . PC it . % Bl 5y ViR R 5

8 v Q
pC i B K
[Easn  [Erny [EowE  PrEe

| mes || nwe |[n=shzs]

N
AR
’f% S [ ChatGLM | [ SBERT |
G HARRRE BB BURII I
4
% HICTE BTt |Transf0nner| | BERT |
MATE  GEfER B ML NETE
N el | B 22 ([ |k T Eid
B el | (A AL 2 e s |
i A P W Y Y W e X | |7\ 7 (i
NN N AR Y W e el e | [
il (fud i W E Bl g g i UNERT el (s
ES(ES ES 35 |\ {95 1 s ]

B3 B R B R R oA
Fig. 3 Architecture of coal mine emergency rescue auxiliary

decision system
3 REIThEEEIRIZIT

3.1 AL
B4 IS BT RE AR B 3E o W T S S Y
WEHE L AT AL e A S B, SRR 2 AR 4

TR o S RO 4 2R e 4 Wi PR 5 RO L

YNGR S OA Y SINIES LA ERSPNE i S ) SR i BU S
JH A 3553 B 70 S HK 23 Bt 25 J7 3k TR A2 408 R 23 A %
I, U2 a5 AT R, OF DL 2 4E B IE AT
AR o

32 HFWE

BT TR DI R HEE T 0™ 25 2 AL =R e 3
Tl 5 55 PP A RTINS S . P05 G o 6 0
J A& S TS 1R R AR, B DR TS B RS
PERI—B0ME . RG SRR R T, bR, &
AR HLY) R, A B S R 40 R 1A
FAL IR, Ty EFRZEAE HE
33 kR

A Bl DO D) e A B BEE 57 3R e R I [
B, 38 1 VT LB AR A TTAT: 55 v i 3 1 5 Sk
AHOC R RO AT: 55, 456 B3 52 I 30 25 85080 A= iU 4
MIAE 55 48 242, N FAE 55 BRI B R FEAT BR BT IR L B[]
R G VISR TT X 48 A AT U 24T A 16 A
WU A S TR 5548 4 L BRI B R TR oK A
F R B AR SRR TR
34 FEEE

T5 Z 8 P T RE A B S IR 7 SR TN | A i)
b Tfe. WD RERS Bh o S N DL 21 1R T %
PN 25 LA YT 5 2 1) D) BE L1044 R G BR 10] FNRE S 251
iR 7 %2, LA B A Bl i ReR e S i 2
RE SRR Rtz T 2 LIS TRl A% =X (an Word . PDF %) i
TTor AL . BLAh, Z s Hoas A s fig 77,
PLB7 1k PR 28 G0 5 o 45 D PR BRI R £k

4 REZHEERAR

41 A TREFEBZHEAGEZEHPHK

5 R IBCH AR S — R b B AR T SO B
Fi AR 105 AR R R A i BT SR IR 45 44 1k S
AR IR AT 55 T T 1 SR L O R 0 M A G A
B, LSS H AT 3 AT 1 2 5 A7 A 45 0 10 B T
W A B AR R T oeAT 554 i AR R R
VL T8 28 SCAR Hh il AT 55 S A4 38 R 55 O e 2o 7
N GBS B R SO R

R AE B AR BT A5 55 TR0 5 55 | )
D e ok A% GE AL 4 2% 2 Bk, X 20y %3 R T AR 4
BUER L B F SRR TR, M2, A
GPT AR M K18 F 8 B W w1 s L RE B
SR R SCHRRRE ST . D I BE TR Ok L AR
RIEHE S RGUR AR KGR F B ChatGLM 52
PAE BAMEL . ChatGLM J&— 33T GLM 4244 i) K
VBB, 2 A g R e 4R, T SRR
B, ZIA 130012138 7 BB B,
ChatGLM fifi Fi T 0 A4 JC Wi B RN B a4 531
Y, T2 20 B H AR E T SCA Y A RRNE S
FUA RO B B, 2 AN SR U



2024 £ % 2

Sk AT R ERENEY B2 FEH 2R L%kt o 151

Bn A UEA T IR, AR B S B Ak ATk T, i — A 4R
e B T i . 223 M Y ChatGLM #5278 7
Ab SR N 2 TSR 1) SR B R Bl BT 55 B, A8
B TR B B S AT 55 B2, AT 55 &4 P fink
KA PATEBTRUE 55 2555, BIA @ oot 55, i
PEYISEE AL E RISV IDE A SS (A i) G R
R = SR 20 R G T < I TN L S W & T
5 00 S5 G HEAR B, S o3 28 43 RN DT AT 55 11 T a2k
PS5 A
42 JF SBERT #7495 S I fedk K

T SCPE B AR AR B F i BN TTAE 55
PE L TTAE 55 o R Gk HIZRA: [ 4% SBERT #5% 74
HEAT o SCAIRLRE TH 3, DASR TH 8 SC UG C 1 o B 1 AN
R, SBERT J&— Fh L F Wil 2kiF = % BERT™
SEER Y A T Gt AR Y S8 I A B ) T EA T G
T, Az Uk SCF R R, OF T SO
FETHE

SBERT AU 2544 N [E] 4 fir 7, SBERT #5524 1)
I 4% ¥ ffi F] BERT #5780, H 2 4~ BERT f Al i 52 %
B B ISR R, R G0 e D g5 o
5 B P PR IBOCHE SCAR B2, ¥ Ho i A ] BERT £
RUep ) I FH Ak 3R 1 Cpooling) AE i 1) F- 26 /i ] it
uo [FIBF, RGN £ A TOAE 55 il Kk S A SCA B A
BERT £ A1 v, 5 3 1th A4 5 g A= Ji ) 1 3R s [ 1w
T T RS B 5 IO S il R SR A B AR R
FEACLEE 473335 Ccosine-simCu, v)), SCHUKG . = 3%

)i SCUEFE

L« | [ |
I )

| pooling | | pooling |
)

[ BERT | [ BERT |
*

BHLE S DS TCAE S5 fi R A

K4 SBERT fRILEHY
Fig.4 SBERT model structure

43 AEFHRIFEAR

TESEMBEAML S 29 REEZ 5, T2
AT 55 Z 18] FT B8 A7 7E I 8] B 98 PR A OC &, HL A 1
ARIEA B, TR TCVE 8 4 R I A AT 55 A oK
JIT LA, A5 A0 BB IX AT 55 4 BRAR S A 73 43, LA
PR S RAT 55 LSt T .

Z 4 K H 2 AT % ™ 4% (Hierarchical Task
Network, HTN) P22 815 2§ ISHOP2 S 52 B R % AT 55
LA . JSHOP2 HAT R i ML o 5 #0425 9 ML &)

IRE, RES A RN X & 2= BUAT 45 BRI 75 2R o R K]
AR

D) SRS RL . 7 JSHOP2 1, 5 SURUEAT 55 11
A5 Sl A Y | B0 E $ /E CActions) #1118 1A] ( Predicates) o
BV T AT B SRR AT 45, Bk B i g% . B HE
B N G AR TR AR RO AT 55 R A
R RN IS =7/ b e G NS ] SN AR AN =05

2) [AlBEERL . £F JSHOP2 , &E SLELIA 4 #5458
1255 8, LB WD LR A A B ARIRAS o bR IR S 3
IWRRAT 55 1 filh e 4508, AN FUIOTRRAE L K . KK %
ANFEFHCE 5T B B A SR HFR RS
R R AT 55 IR B AR, Wil JOng . RO B A
A,

3) Kk w2 . TSHOP2 BRI %5 F g & =X
R, B OO Q] & FRE G AR i BT B
BE L B AE I TR, AT 55 1] (8 B[] 0 5% A
KRR, A AT A S bR L % 7 % -

) RICHIK . e ) B R e, Sk B AT 55 5
Ve U Segm e, Lhds e A5 55 i I e 9, andit e
TR A R B A 4 el X R SR IE #8175

5) YR IT 2 . Y JSHOP2 FiLR 25 4% 3] — 4>
AT IR DT 2, REKRRNTIZ T 38, JFAE Rl
S, PR REIUT S5 BTG | B2 4F 03 A1 BA B 35
0% 78 S [ 55

i 3 i FH JISHOP2 MUK 4%, R 48 nl MR8 AT 55 1 1t
FER AR, Az WG N 2N O AT 55 RS i o
2, WA AT e 5 b A8 B 43 T A B %) B U, O v
AT 55 49 5 S HRAT o

5 #ig

D B R 2 R il B e 3R R el 55 i A 2 i
i BURAG B S To T 55 R R B
TCAE S5 . B AE BoRAE . BURTE St (55
o RGZHF A W AR OB Bl
FE W HE . Vil 2.

2) IO FH 3 T KI5 AR A0 B R AR, S
MR 2 T v [ Sh U A BOG AT 55 2 R, JF 4
SEICAE 55 PR, T WS B2 RO AT 55 400 o 3R 19 0o
Ll 42T T A TURAE B0 5 PR R AR

3) O 3T SBERT AL (115 L VC e H AR, ik
RS M b A AT 55 PR v i ) 5 > T = s 5 v
AHOC AR S5 426, VR T e oz Bsf [, 358 7 Kt 1)
4 A D 5 3 1

4) 3 33 TR R AR AR A A I B s 5 T
15515 B AT 8h48 4, 8 1 4T 55 B B AR X A 1



- 152 - IH B3k % 50 %
BTN AT AL FnyR 2, 2 pl o EL A SR e v plan system[J]. Shaanxi Coal, 2021, 40(2): 38-42.
ORISR 2 (8] EPRAE, b T 5 3 SS90 2 4

W] P EN RS R, 2021, 57(22):281-287.
S% ik (References): WANG Qingrong, MA Chenkun. Forecast of emergency
- . . - supplies for case consumption reasoning[J]. Computer
(1] XU 78, ka6, DX B B i ppies e s b
BT 4 % R T B RS 1], IR S Engineering and Applications, 2021, 57(22): 281-287.
ERTFaNERANTARE SRR BR5H [9] GB/T 296392020 A = 4 8 fufiy A 72 2 4 R 7 2
4, 2020, 42(12): 124-129. S ] S S ]
N NI N .
LIIi .Clhan?hao., _ZI_IIENG \%;anb?, ;{ANCTI Zhiquan, et al% GB/T 29639-2020 Guidelines for enterprises to develop
Mu- ti-leve dlgl.ta .pre-r.) an_information system o emergency response plan for work place accidents[S].
regional coal mine intelligent emergency management (10] B35, GEREME, 37 A2, 25 — Bl [ (1.4 10 1 35 4

[2]

(7]

information  platform[J].  China
Environmental Protection, 2020, 42(12): 124-129.
s, R B AR S RN RGBS K
AR [T]. 2242, 2018, 49(7): 96-98.

YANG Meng, ZHOU Enbo.

technologies for coal mine intelligent emergency plan

Energy  and

Design and key
generation system[J]. Safety in Coal Mines, 2018,
49(7):96-98.

VRl 22T “75 07 BAR 3 A BB 22 N S R i B
R [T]. B, 2020, 29(9): 71-72, 75.

CHEN Bo. The construction of coal mine safety
emergency plan management system based on "six"
target-oriented [J]. Coal, 2020, 29(9): 71-72, 75.
BRI FRTT U, RMEE, SR SRR ST
FRZE WAL 55 W [RI AL X 28 AR S It 2 7o i [0 T BEAL
B, 2021, 483 1): 596-602.

LAI Xiangwei, ZHENG Wanbo, WU Yanging, et al.
Task collaborative process network model and time
analysis of mine accident emergency rescue digital
plan[J]. Computer Science, 2021, 48(S1): 596-602.
W%, FBB. BT TR RGNS H B b E 7
EHBERRGH T Bk TR, 2019, 5111
138-142.

YANG Meng, ZHOU Enbo. Automatic generation
system of coal mine accident disposal scheme based on
expert system[J]. Coal Engineering, 2019, 51(11) :
138-142.

BXLLEE, SR 7. R RS B SR T 5 R A
RGHFCLI]. B TAE, 2021, 53(4): 172-176.

ZHAO Hongze, ZHANG Chaoli. Demand forecasting of
coal mine emergency supplies and the virtual drill
teaching system[J]. Coal Engineering, 2021, 53(4) :
172-176.

AR [0 24 € RN 52 51 B BOR ARS8 BB S 2 R
R BT T R m A (0], BR W AR 2021, 40(2)
38-42.

LIN Lin. Research and application of web crawler and

case reasoning technology in mine intelligent emergency

(11]

[12]

(13]

(14]

(15]

[16]

ARTTE I, KO SR, 2020, 45(8): 114-118.
WEI Tao, HOU Lamei, ZHANG Yaxing, et al. Method
for generating task-oriented military instruction[J]. Fire
Control & Command Control, 2020, 45(8): 114-118.
CARBONE P, KATSIFODIMOS A, EWEN S, et al.
Apache flink: stream and batch processing in a single
engine[J]. Bulletin of the IEEE Computer Society
Technical Committee on Data Engineering, 2015,
36(4):28-38.

DU Zhengxiao, QIAN Yujie, LIU Xiao, et al. GLM:
general language model pretraining with autoregressive
blank infilling[C]. The 60th Annual Meeting of the
Association for Computational Linguistics, Dublin,
2022:320-335.

REIMERS N, GUREVYCH I. Sentence-BERT: sentence
BERT-networks[C].

Conference on Empirical Methods in Natural Language

embeddings using  siamese
Processing and the 9th International Joint Conference on
Natural Language Processing, 2019:
3980-3990.

BB, mad, FIN, &5 SO E R MR AT 7T
ER (7). THEHLRLE, 2023, 50(5): 189-200.

ZHU Taojie, LU Jicang, ZHOU Gang; et al. Review of
document-level relation extraction
Computer Science, 2023, 50(5): 189-200.
KGR, HEH, Bl ek, 55 FAH ISR LA ]
PHEHURFE, 2022, 49(12): 264-273.

ZHU Yina, CAO Yang, ZHONG lJingyue, et al. Survey
on event extraction technology[J]. Computer Science,
2022, 49(12):264-273.

PR, R Fou, S BT A = TU g A
FHE B IR AR [T, R 22 4, 2023, 54(2) -
239-245.

LIANG Jianjun, LEI Xianrui, WU Bin, et al. Gas
explosion accident information extraction technology

Hong Kong,

techniques[J].

based on regular model[J]. Safety in Coal Mines, 2023,
54(2):239-245.

(F#% 160 )



- 160 - TE A % 50 %
combination  weighting[J]. Industry and Mine (17] #RE, Hhz, B, 5. BT TR E AP

(13]

(14]

(15]

(16]

Automation, 2019, 45(12):23-28.

BeO, A . BT SRR A A B BE AL B I
ZAagEa RO L. o e R R EOR, 2019,
15(7): 113-118.

BI Juan, LI Xijian. Comprehensive evaluation of coal
mine safety based on grey target model with
combination weighting of game theory[J]. Journal of
Safety Science and Technology, 2019, 15(7): 113-118.
BERR, ZOCF, R, 45, 2T FAHP-GRA P4 J7
PRI TR I 25 K 2 & K PE T 78 (0], &)@,
2018(4): 168-172.

XUE Sen, LI Wenping, GUO Qichen, et al. Prediction
of water abundance of the roof confined aquifer strata
based on FAHP-GRA evaluation method[J]. Metal
Mine, 2018(4): 168-172.

BOEM, RNy, RAR G, 55, B AE BT & CRITIC—
TOPSIS £5 5 17 77 1% [J]. ML ML 5 42 1 2 4)k, 2020,
24(1): 137-144.

LYU Zhipeng, WU Ming, SONG Zhenhao, et al.
Comprehensive evaluation of power quality on CRITIC-
TOPSIS method[J]. Electric Machines and Control,
2020, 24(1): 137-144.

W2z, { . FAHP VE(ED P AR K R &1
BEVEA R BN D] R EER, 2017, 36(12): 114-116.
JIANG Zhong'an, FU Enqi. Application of FAHP
method in comprehensive evaluation of mine dust-proof
water supply network[J]. Coal Technology, 2017,

36(12): 114-116.

o

(18]

[19]

(20]

o

W% FCE MR /K T 22 2 P4 [T]. S 22 4, 2017,
48(9):241-244.

XU Xing, TIAN Kunyun, ZHAO Xintao, et al. Coal
mine water disaster safety evaluation based on
compromise weight and fuzzy comprehensive evaluation
method[J]. Safety in Coal Mines, 2017, 48(9):241-244.
EliSC, M. FET ANP 586 TOPSIS-RITIC J5i%
AN 58 22 J8 P DS AR B (0], B S B 500K,
2021, 51(6): 157-169.

WANG Peiwen, LIN Yan. Uncertain multi-attribute
decision-making model based on ANP and Fuzzy
TOPSIS-CRITIC method[J]. Mathematics in Practice
and Theory, 2021, 51(6): 157-169.

LVE. B TR RS Z R BT RN T e BT ) CW-
FCEM 6™ b off 3t i 07 O B8 (], 507 %2 42, 2019,
5009):187-191.

JIANG Yang. CW-FCEM evaluation model of rock
burst in coal mine based on group decision analytic
hierarchy process and factor analysis[J]. Safety in Coal
Mines, 2019, 50(9): 187-191.

AT, ZREAG, A, BT SOk A ) B I I
Al Iy J= TR L A RKCR PR AR L)L T ATk, 2023,
32(3):80-85.

HU Yunfei, LI Zhongqing, CHU Hengbin. Evaluation of
deep hole blasting effect of hard fault in coal mine based
on improved unascertained measure[J]. China Mining
Magazine, 2023, 32(3): 80-85.

0 v <

(L#% 152 )

(17]

(18]

(19]

(20]

RADFORD A, NARASIMHAN K, SALIMANS T, et
al. Improving language understanding by generative pre-
training[EB/OL]. [2023-08-21]. https://s3-us-west-2.
amazonaws.com/openai-assets/research-covers/language-
unsupervised/language understanding_paper.pdf.
RADFORD A, WU J, CHILD R, et al. Language
models are unsupervised multitask learners [EB/OL].
[2023-08-21].
better-language-models/language-models.pdf.

BROWN T B, MANN B, RYDER N, et al. Language
models are few-shot learners[C]. The 34th International

https://ddmucfpksywv.cloudfront.net/

Conference on Neural Information Processing Systems,
New York, 2020: 1877-1901.

DEVLIN J, CHANG Mingwei, LEE K, et al. BERT:
pre-training of deep bidirectional transformers for

language understanding[C]. Conference on the North

(21]

[22]

American Chapter of the Association for Computational

Linguistics: Human Language Technologies,
Minneapolis, 2019: 4171-4186.

BER G, skFEZ, PRI, 55 2 IRAT 55 M 45 Hp (1 550
IR ARk [J]). R4 TRES T HOR, 2020, 42(12):
2833-2846.

SHAO Tianhao, ZHANG Hongjun, CHENG Kai, et al.
Review of replanning in hierarchical task network[J].
System Engineering and Electronics, 2020, 42(12) :
2833-2846.

G, TkAE, BER, 5T R IRAT S W IR K
E%-R BT st L], RETRESHFHEA,
2023, 45(10):3183-3191.

Y1 Kan, ZHANG Jieyong, JIAO Zhiqgiang, et al. Combat
task-system function mapping method based on
hierarchical task network[J]. Systems Engineering and

Electronics, 2023, 45(10):3183-3191.


https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language-models.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language-models.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language-models.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language-models.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language-models.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language-models.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language-models.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language-models.pdf

