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Design and Application of Virtual Simulation Teaching System of Intelligent Mining Technology in
Coal Mine

Haoyu Yang Xiuquan Shang Ruihua Li Jun Zhang Shuai Liu
Shenmu Vocational & Technical College, Shenmu, Shaanxi, 719300, China

Abstract: In view of the current teaching pain points of complex intelligent coal mine production process, many underground
safety risks, complex operation of production equipment and low student participation, given the high energy consumption,
high risk and irreversible nature of the coal mine industry, using Unity3D and Visual Studio C #, we designed the deep
integration of mine virtual simulation technology and production business, simulated the real mine production scene, create a
virtual and real combination, three-dimensional visual, human-computer interactive imitation real training base, explore and
solve the professional teaching problems of “not enter, invisible, not move, difficult to reproduce”, creating an experimental
platform integrating learning, roaming and evaluation, applying the concept of “Internet +” to the characteristic experimental
teaching, combined with the traditional experimental teaching, exploring a new type of experimental teaching and assessment
model, it overcomes the problems of lack of reform and innovation of teaching means, students’ low interest in learning and
lack of high-quality teaching resources.

Keywords: combination of virtual and real; human-computer interaction; integrated evaluation; “Internet+”

FING, fEAEET CEECW +7 SEELREIA . REA
BEIGRIR eI, E=4E R BRARAER, &
BABLES), HHAEAERE BTSSR, AT
ZS[AIRISCIG A FRIPRE], SCBlBC A RIR R SRR
1 REFRIRIE
1.1 HARF*

iR E R AR AR TR SRR, e, T
ZHARETIRNT, SREGERIE T, DU RIEE T
AT SR, JTHRPRIERRANETHN AR, 25I%

ORIE

B e P E R F 2R8I, (e ERRIRHAE S R, B
B 60% DL bo TEA AR R D SR, BB IPR 2
H BB SR AL o R RBRIRE AT E S, W)
EIRORHEAE" o A HERE IR — i, A ER
EIRBIR RO S R H T S . BRI SRR
Tl R IR A BRI R T2 ERERIE U
AP 5EHERE S, BALITHHIEERERTR, iEME
HREC TIFHRAEME L. B CRIBE A BN

REH, BRI R EHE TR mRREAREEEAT
ETEH R . SN RHOR AT pRr i, 18
o VR BRI ESCY H AR, TSRS, 7
A AW BRI OTESS I, R R,
BN BIART . MEEIL T BEE R, iR A
ARSI E LB AR MR & R TGRSR S

FIE i . B AE . 4R E . IS 2R
SR,
1.1.1 3DS MAX 3 F a3 R

K H 3DS MAX F RN 748 Fh 15885 M AN s v A 4%
HIREIIALR , Dyl b, WS AR SSbrad =54
R, I ERAREL AT BRI R

19



R RE 5K 6% 4 #

ISSN: 2661-3611(Print); 2661-362X(Online)

EEVASENINE, FEEPRERASH: —2H
FEHBASAETA R R AR RS, —RINE NI R
B % ISR RET B S > 2 i 4%
BETREIISCES, H AR E B E R B

TEREW SRR A T, 4R REE Y A IEE S
FKEEER. SHEEN =4 n D B IR, X
PNIE R NEES, BB RIFIITER, REMHE
E S BSOS R AR . (HEAEEA Y
W = ARG R TR S A8 S A2 ey

AR AR E =B ER RV ER 2, RAGH
RAERECIRIFEOR, SR tBrsFRIVEE, atet.
HNSE . SRAMABOLEIAR, RIH UM & RIS &I
YR, s FDCREE R D EZBEERR

Radiosity ( JGEE(ZiE ) & —FhREAS B SCIRALLR IR
M EHN 2RBANEGREOR, R EERRILE
Wik LY, AT SRl B A B SRR A ) BR AR
LightTracer ( JZ&i1E1EE ) 1537 5= h il T R H B ZR )
&, MimtERsE B BEHNER .

R R LRI BB AR R R ) CG BhETE Y,
¥ B N A R B R, AR i
RIFREANEEEE L, 2 S TR f SR EIN,
ISR DARARPEARIAE R BN, DnE s, B R Ems .
1.1.2 Unity3D 5] #3 K

Unity3D /& Hi Unity Technologies 1% B — N GEAZ A A
CUEEE N = eI . BRI AL . SEi = Al A
EINENZ LS NGEER T & TR, B amEs
HIEL TR 5 %, Unity3D e — MBI TR, AT
AR H A 3D N ARRFEL 5. Unity3D Hiiiks [
FgmiEese 125 [BASOREALE, RIEFTROFFRETA
R L RNE 55 5 B eR ) R e e
EE . PrEERINESIhEE. %5 |98 FF C#, Boo Al JavaScript
N7

O, BB A5 K RN

@ MVC Pattern (MVC #5:X) . Unity 5|51 155)
MVC (ER—E—=6Es ) A R4 .

RALS T A X %, AEFEdE Sk, Sk
P B as AR AU R T R) . WA 2 BB R AN =
Unity3D (95 8785y, DilFHRZLR) 3D 8, SO, #FJ5A
. B A AT e, PRI g AR P AR
FIBRI 5 -5 R o

(3 The Abstract Factory Pattern /% T f55.

SR T BRI E P MR RS & _ESCBUAR A AR
2, KA APC 55 &H15 4 Abstract Product 25, jX 4k
BFRR—MES, RTERNRIR T Ea. —DEHEG)
R 4YE , Conerete Factory 5 FE—MMEERFES .

() Input and Persistant Data #gy AFIRFAEEIE

20

FEAEWATIHE, AR P SEHEER O AL HE
APEBURRE R E~Ea188] il T EH O s e
CUHYSERE, SCRIISCHER . B T IR AT ISEAN R EE R H
PURER S-S s AR AR T 1A,

GETEH 5 (UL) FEAR AR,

VR RS IR, BRI R ES T
Ay, & VR BRI SCRAR O EDRE . ST RIFHIRS
B AMNAREN S | RS, EHEAIZEENR, S
I RE RIS RIFHIZEEE, G —Mn]DLm Fm L SEa
R DORERE . SO AES T AORSEEL. 2SRRI
FOEEDL T HAKI

Ktk RS HBATERET, WE8EY, T {H5ME.

Rigt. TRAGREA AR E T AL TR —FE
Hir, AERTHR—HTA,

AIEEME . REEH RIS RIR R IER (T )
TYERIRE ). RE RGN FREEMHEE R RS, RIER
REEF AR 24

AR A, R R ELR IO SiESIRREE (4
EHIT 7280, FeR 725 |, M P ER(ER
AIDIEE ) SREH T2
113 VR EBILFZHA

VR DB SEHE AR F I = A= — > = 423 A R
WS, $RHLH P T IR SRR ORI, LEH PR
PR, AL A BREIH S =4 s AN = .

NZ T REBS B BRI, 2R A TA TR ]
DL BB R, ARG TR, SRR A A L
MR ZRN, TIXEERZ B2 L EIR BB B A — i
RIS MARSHIREIRIZE SFAME, ALK
RIS HAG AR A IR A, 7 A= A 28 RN AR 3
FAERH

(ABELL B, VR R A RS B oA A A
[, P74 3D e, SClEES 3D AR,

MBI BRI, REWBLE RS EA NE =
FHIE: RI=/ “I” ——Immersion. Interaction. Imagination

(ME—E—E) , e TEEIRZFH AN TS
TEM. M2 N RBEMITEAL ARG SIS WML FE () 45
R, BIABESIGRETEN ARSI OERENGEH, M EA
Hegm . BAnSitEINg R RS v E B L 4EE
M, BIABEWS 2 MIERES S 24 E ENINEL AR T
M MR AR BEDUE BIHEN F LR B & M e
MEWHINR, BIAA RTREMEAIE BLZrEAIINE+
R ENEFIRTFRE IR MR AR AT A BT
1.1.4 VR EMILE AR Ak

AGRMZ NDRALERAR, DHFEHRIIZH Unity3D
SIEBEVEAREMEZMR R, LT Unity3D-VR 752, 451
BAERZL . YUl ERER . LEE] SSRNEEREEIRE



R RE 5Tk 6% 4 H

ISSN: 2661-3611(Print); 2661-362X(Online)

FORRGRS . RENRE, DINEINAIERN . LRGSR
PRSI R P S R R P EE K2R, BEEFTAY T HRES
PR, SCHLTEET T I S . 2 ARERED . (r TR
Pz AR 2 ARl R AR—A VRIZE, #H B8,
WSS T AT AT S, B ZHENESEAURE, L
T VR IEEAA ARZRER (ILE 1) .
ZGENFE I EL T Unity 3D Game Play JiEEMESRE R
KA, BNT ARG —T Game Play HEZSIH THIEREE |

~ -

AR . JHERRAERL, S AGEMINES . &
G2 M OAVNMUEEE S, WHMESRIFEE )2 Soap
TCP/UDP, FTP =), i1l Game Play JIKJZHEZL IR
FIm R EA G — IR G, (S EAEEE
MBI, FE TP AT RIS . ARG NTRE
ORI = 515 RN EPE T, SLHUR S AIEEE
ERL A A RETT, SCFFEFRAEE MY, 40 Socket. IMS,
Http+Xmk, Webservice, JDBC #1 ODBC Z5bruEt 42 .

T SRR ( RRZE
/’ hY
T

A 1 g

il A CE il g
| F o Kﬂt“ | ?M H VR[BF-‘Y '—I EQ%H—‘ ::,%f‘tz: @
p ] i N -
sl | H Eﬁj& Eﬁjg

| LA

~

Ak %

J@iﬁﬂ;ﬂ-l‘r’ CR$E l

BiE
ok

v
it

A7 filf

- Fi]-é;l Il Elﬁ_l E’ﬁ[ﬁ ] W]TE IEE'__I

.

P LT 1 B R

E T L

et Ft FR IR

Pe i 570 e b R

1 VR Z AR R ERARIELRE

1.1.5 $ AW RIAE L X4 i

OArE M=,

LHGRET, R &M A NBEIE T AR
FHEEBEBM SR, TERAPEEMEA
st R BRI —o (EEEMEE TR ERAREL
I, HARLZGTRIAE A B TERRER, fEEE2T
LI BRFEN. BRI SZHNTR, ARG
BEARES, AEHENEEAEREINE, ShENBoEEss)
%Fﬁ%ﬁﬁ ISGEANBR AL, (R AR
2 b, RIRA]REEIGRER A A IR AR, ok

BERS LI e RSB AN S, FREL AR ML
THSEBR = B & M A C sV RSP TR

QLI

PR — i P TS FE R T LA B
LRMERE AN SR 38 . M IR REIS R BRI HOTE S
R, YRR ANEIEELERRE (EEEENKCEITH
b)) WESCREERN S REE B TIEET S SEHu
Pl o N i D e S e = N R o e e
BHTHRPE FURERTE TR SRR, R

15 TNy

i,

B TS PO L B 24 AR S TR D 40 1 PR e
GNPSOS . A5 T D T 2SR T
TIEGOHR. R E TR EH GPU B, (HFT
PSRBT, DI T aos A A Kl S
1.2 HARBRL

ORIRE R TR TR SEHSRER, 7E5E
HESIHEE, TR E BRI TSI TR, S5aTnRkigs
UGk R

QPUTRIRARI 5T, WHEARNE R
HRIEFE AT OB 1,
H AT %

GE FRTHI ST S, W RIS B L LR TR
RO TR, TR RS S .

@RI IEAT RS TT R, BN R SRR Y
TR

O TETEILR . BRI . RS, TiF 5.

@B TR T R OB B P B A B BRI 3D

SR <
IMEBRTIHR S, ThERE N

21



R RE 5K 6% 4 #

ISSN: 2661-3611(Print); 2661-362X(Online)

2 R IREEIT S ]
21 FEMRAR
211 % Bl TR R AR

RIEEE I NIR TRITK, SE RIS AN
2, DI SN VEA RN, MEREE L TIE =
212 % Z A LIRTIZ) EMILE XL R AT RATR

K =42 T TR 515 Unity3D, 45¢% SteamVR FZ3D)
BUSCHE:, S TR A, SR T Em =AY A]
WAL, RITUERMERTRIAZE M ;s Unity3D SZH5TH A0 RARF 1%
THES c#, nDLB 4RSI KIS B IDRE, RIER P
Mok, EHI=4EERATE . AR, RPERREEt, M
2 EFhEIER R Steam VR JE AT DL Unity3D B 7
SRR R F R LRB LRSS, BRI, W5, &
TR N AR RS VR TR VR SLHA B RES;
TS, FEANMUTUSIEH N = e =%
B, IR B EA T T, M Sl B B
TETIAEFRIBZ I H Y.

EE LR TREUIRT I B IR A W ST E S O B
RPN HEEIEDL TR, BINERE, ERRR, P
Tk E, BIEERFETERT HFEET, S5
R SRANFRAE, AERSANRESIDTHE, X R AR .

VR (BB ) HARVEAN—FhZ 0 SO RHR R & 1
A, IETERERE TR MBI T, i B PR “ &
7 WEAIENE, FIRGHTRHE R, rIDUKIERF 5
PN LR EERB SR, BRSPS E
B, HEINATRRRERE
2.2 MRARGIEIT

RAGIBETEET L. VR BE A= 25 k)T 25
ERERIMSEAIEUIT 250 . BRERI TIEm bRV EAL ST
F4. VR RETHT 2580 VR BER 155K T 2%
¥y, R “—dhi+ ET AL Wk, SR
i RSN VAL s 3 =k ee || 8

A G K4 G k& BT 4 T B Visual Studio, 7E
Unity3D 58l C# 56T TCP., UDP PHXAIMEE(E, *&
WRE TR, —hOE TR R ALY
R, e O (RVEEN . #dim ) W& T 2490500

22

Sl SRR, WREEIRASERIL BT
EHRSERTRE, JTFARSCANEET 1 IR TR,

3 &iE

RN AW & R EAE RV G50 1 RIE,
CHBEN A+ BLOEESE SR A I TR R, B
P SHAR W INERINES DRSO R . RERBIEE 1R
AIDABRAMIER . 5 588 . BUE(FE . BIM 520K,
AW A" RAEEBMAER, ANRZERII. RERNSE
iR F o SRR FHRHROR S & . R TR,
I BT S TERIVA R B, Wb AR A R A
REES AT, BRIETT, MREEEREC R
AR E RN SR BN 2 —, REET
REAVBL SRR B RE R IR TEAN RSO R 54, 2
B I B E R L L2 BRI TR
EiEEEEAIEEEENE
Sk
(1] ZESEB ST EAEREN 1 L A SR R LR R AR T[],
S 54 )8,2024(14):47-49.
[2] ZEIEFR DU R BRI B I o [J] R PR IR,
2023,21(11):196-199.
[3] ZEEH M TR BRSO A HE[I]. NSE =
Z505%,2022(21):130-132.

TEZWIN: it T(1986-), 5, REILFEEAINA, i,
RIEEE, MR TR ZafoRIFR .

FeIH : BeriE R BRI R R 2E B e SO T 53 0
H— (B RER) Tl B L =
EEHIMFY S 0B (DA H 285 JGKT202006) ; 2023 4F
MY E R S #eF S E R B A (TIE RS
23GZ031) — LT HEAET “BIEEE” BRI RS
TR IS BRIUE AEBR Z B+ 2024 IRV HE
WFIRE—— R BRI R T e R (SR SR
TR T B Rl 2025 A TR, BREALHR: B 6E
TERFAR L A BT 5B E LI, R8RS
YGH25011,




