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Abstract: Mining production processes, comprising different fields such as geology, geophysics, drilling, exploration, and geomatics, con-
fronts with significant challenges in terms of spatial data integration and management complexities. Therefore, this paper introduces a 3D spa-
tial mining management system based on multi-source data integration and WebGIS, in which digital information derived from geology, geo-
physics and drilling is mainly used to support establishment of unified comprehensive geological information database so that restoration , trans-
formation, management, querying, analysis, and visualization of spatial data, attribute information, model objects, and temporal data. In
practical application, according to integrating 3D reality models, geological models, seismic data models and multiple systems data fusion to
form a comprehensive mining production framework. This framework efficiently manages and share geological information during mineral explo-
ration, thereby providing robust technological support for mining production decision—making.
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Fig. 1 System overall architecture
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Fig.2 Server—side technical architecture for multi-source geological data management

<22 - Lo 2023 4F:
RELHE MR XERS
T I T SpringBoot SpringMVC Swagger2
NGINX
Tomcat9 SpringData SpringSecurity Maven
S A
NGINX BEZEHE
ORMA 2 e 5 S At A Redis##ii 2
ErAmE Y] (Mybatis Plus) (Amazon S3) (RedisTemplate)
SpringSecurity
BEF®E GitLab
LivaE > AR Key-Valuefii i e P B X S A7 A
SpringSecurity OMySaL) (Redis) (MinI0)

B2 SR REEEERR SRR AN

TE N A Z A A SpringBoot ¥4 #: R FHESE , 1X f& H Pivot-
al A BAFE A5 9 JE T Spring B9 PR L B AESE . SpringBoot [
FELIHAAE T HE L T RN G E AR, 157 & it
FEH N2 AT HE . SpringBoot ££ A T Ak £ Wi 17 W T & AE
] 3B B Y BC R, PR 2 Spring T H . Hodr,
SpringMVC 171 57 &b B 22 48 1) 17 =K A0 b, 484 T 5 K Y
Web Jif I ST S, (i £5 FF & RESTful APLAS A3 S fINZE 55 o
Swagger2 j& — P FFURAELL , ] T3t Al dE A SCR T 4
JE 1 RESTful Web Il 55 . HAUARME T &3 KH T HA
WA, T E A T APLAG s IR A G R o
Swagger2 , JI & N 51 e 18 5 4240 Mo B I 10 5% APL, [R] B R
fi% Ay P AT HE At - 5 4 A 17 0 170 B T LAk 1) APT SCRY o

S JE U3 B B B BEAE SCHr  B AE B A )2 B
P 32 H R TR )2, DA K 22 b 2 it R 5 4 48 1Y) il 45 vy
FH o b SR A BRI T AT S R R TR
23 EF=4—0UMEPmATHRLEARZEY

Bt X5 G 17— i o 1] 7 52 100 M o 50 H e A R B AP
TeiL AR R A8 A 23 ) BN B A 2 A [, 48 1 — b
| e N A VSRR TR R 5 % N2 < I (SRR AN i ]
it B/S & H iy it 78 43 A BT i 24 Vite | Axios
Fl Fetch APL, #4124 09 80080 28 AL . 7E 284 v, 2K
#1522 17 JH Redux Toolkit 5 #HAR 4 , 4 B MinlO $2 4t = 2% 1)
B MR 55, [m) s SR FH 5040 U AE 4 S 20 R AT B84l A% i 5 Ak
o AEALIER SR UL AN A R e HoR |, 3D K
& 45 WL B LA A 7R ds 53 S B AR 24 28 L, (W) s R 3D 3
YRR AR AR HEA T IR T e AL G DL KO RS RUR
AR 32 H AR SR R DU R 7R TR A 43 bl £ B 42
BT ek BTSRRI T 2

FEIH A B B, 7R & D5 T, 8 SCRRE B AR R
PRAFACRS XU 1 — S0Pk, 2 IR R G & AU ot
5 AT YR P () S s F5 B R IR 55 4% vite—dev—server, SEIT
WEWT SCHF A A28 Ak, B2 HE I SRR A e T /g, 8 1 5
FisF A 7 AR A, PR s T W R 3 FH AR P AR 5 &R
4t % 7 vk B BT o A4 22 T2 B Vite EATHYEE , Vite 7]

PR ATV A 3, FE A AU I R R, (A A A
B N PR P AR A S I 5 AR, W SRR E ke
& HEAEH il 3 7 vite.config.js BL B SCH TR ik E 4 # H
b A e S SR, AT b S A R E AR
TR . Z BN R G R ORI AT SE R B9 T A
FE A PR T T 38 A R 46 IR A7 S AR el D S W TR Y
SCHERIN, B F AR A A IR A T LA, O D i %
A7 SR LA /D X 28T 2K, 34 150 19 00 o 488 3 B RNV B 3 ok
AT AT D IS H ARG AR 3581 sk 37 AL e, AR
5 O T P 5 SR AT 4 T A v R A BRI oK 4
o LT )49 e O 80 5 A X6 AN ] 0 B8 8 X6 €SS VI 1 52
FEE B AN ) 5 SO FE A8 [ A, fif FH PostCSS T H. X} CSS i
TR AR B, 1 S Ion) Ve 25 57 26, AT S 20 B85 ) B 4 17 e
FL o

1EW %42, Axios=http 2T Promise B HTTP & F ¥
JE B 0 A A 3 b L IF SRl B e R Sk iR S
FOAE AR PR . Fetch AP0 YE 2% P4 8 1 AR £k 0 45 1
SROAPT, $ 4 T — R f PR R A Oy 5Ok & 2% RN Ak B
HTTP i 3K o HTTP 2 8 4% J& 76 & 3% HTTP 38 5K Fl#2 1k
HTTP Wi Ji7 f4 2o A o, X 3t o A ) Jo7 128 47 Ak LA S5 Ach 34
HIALE . 7E & 3% HTTPiE K AT, 30 A M AE1E K Sk hEs ik
UEAF &, < token 1B 5] 3 55 S 40, 8 T )5 I 28 47 95 11F F1 42
F o FEFZMC HTTP Wi 17 J , X Wi 7 5 204 7 A BT % o i ok
U8, DA 35 N7 o P 7 2K o

TERHEZ , 5% Redux Toolkit A e 2085 BN FH AR 1
IRZS . 83T Redux Toolkit, REMS E X . 2H Z5 FI 31 A ) 2H 44
Z B I RS W T e K R S, BeAk,
HF MinlO 48 i B0 )2 v, T A Ak 28 KBS Y — 4k
B, DABE A R A% 0 BN A 55 o i %) 42 i R Ak B 3 ok
B AE AL S IR, B B 0 A AN A FE AT D S 0
A7 o 38 3 B 0 AE 28 mT o SR T b A H O A £ i A Ak B
AR, LABA OB R 05 70 75 LIk = 30 in 28 R Ak

TEALEZ AR B UL AR 3d 2ok UTRE R CSS e X
S MR 5 A R, o R G A B RS — 1 ST XA



55 11 FRAREE, X W, R, 45 - 3T 2 U B 4E 15 WebGIS i =4k 11145 B 5 e 45 B 2R 40 R AR K v H - 23 -
DR HTML Css Javascript
UT4L M4 | UIAHEE. RBMSAESRE MRS BRI B S 8
‘ Ant Design L #Design Token B 45/ RilFEL ‘ ‘ Texturef& 525K HEG ‘
‘ Tabler Icons H React Router / React Toastify ‘ ‘ Gls1IFATitE, WEmEg B g ‘
MEE :mM%%m‘ﬁﬁﬁﬁ M#ﬁ5%$§% SDEEHE
AT % 0 02 IR 45 ‘ TailWind CSS ‘ ‘ Three. js ‘ ‘ Cesium. js ‘ React Three Fiber ‘
‘ = A AR A ‘ ‘ Post CSS ‘ ‘ Resuim H Leva ‘ ‘ React Three Drei ‘
‘ =AY ‘ ‘ Autoprefixer ‘ %‘React Three Postprocessing‘ ‘ React Three Flex ‘
3 TH g
AR i s
Redux Toolkit 2R A e
| RIS HE
AR UTEEL P e B 2L M
HHEECHD5 y LS
BiEE UL R 1 REHCAT
KA P b A N
| | Dev Server
SRS Action<—Thunk<~3 [A] 25— Action— S H ¥
| '
R - SEL JFZEVite
MinIO
A=A
RIS FIAPTHR Request i Sk s L
w25 2 _ .
Axios—http Fetch api Response i i 44 T b 38 $c 4 P
Jei i AR 55 B2 1 BEITSCRY CssHes

Fig. 3 Client-side visualization technology architecture based on 2D-3D integration
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Fig.4 Integrated approach for multi-source data in mine industry
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Fig.5 Workflow of large—scale 3D geological model visualization and rendering techniques
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Fig. 6 Visualization editing of mine tunnel data and well data
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(a) Management and visualization of stratum surfaces
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(b)  Management and visualization of complex faults
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Fig.7 Management and visualization of surface data
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Fig. 8 Visualization effect of surface with assigned attribute values
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Fig. 9 Visualization of laser point cloud tunnel model
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(a)  Visualization of 3D geological models
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Fig. 11 Visualization of multi—source data integration
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