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Abstract 3D Geological Model is the key and focus to learning, geological engineering, early warning and prevention of
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BYVYY

modeling methods, data model, data structure and other aspects. Based on the comparative study on the research results of
ds the
geological field. The related modeling methods, data structure and practical application are comparative analyzed and

t, and other aspects that have been widely applied. 3D Geological Model involves

, mine
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three-dimensional geological model in the h progress in the three-dimensional model of

tic, it exp
classified, accovding to the three-dimensional geological model of the principles. The comprehensive analysis of three-
dimensional geological model progress is given in the article, and modeling methods, data structure, spatial analysis has
done an in-depth analysis expounded. Based on a comprehensive study on the previous results, a multi-TIN and TEN mixed
3D geological model was proposed and an experiment was carried out to prove the availability of this method.
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BRRRASRD 3 SRR ER MR & BIESH
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FERETEZHE,

2 btk 3 4EARE
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Btk 3 AR B AT LA X R I B 3
BERBIABNEL BREFEE 3 FEBLH
ERBMFEXRH A SEAAFEHNESENR
tho HPE3 MR 3 AR AMEEERB BN
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A 008, ) Bty B 6 5 M R X B A9 25 (8] 43 A4 22 (6
X%, Rt teg @tz R M RLE,

(2) BMRFARHNE HFE 3 EERBHME
5 L R Rk N A3 AT EROHE B, XM TR T A
HREXREEM, SRR R R KM
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(3) 3ZFAMESEE WA EREHR
B3 BRELFEREGER REMHHR.LOD &
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3 fER, —RENNENEEN RSN
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BB ERRHE A AERTHAEMNS - EE
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BX FHRERBHEBEFHRAURTRNRA
FRBHENIR (BT K) XGRS RABE
IR, XRERBEREITLWER T HREHEY
HRA R BRI RB KRS KR i
BESHERAEHBMER, TEN RBERIER
HR AR B 7 E A A RS AR N TR X F
RIEEUARZ SRR EEN R FE B LEE
. BEALAWAERMONA, BE T AR
TR A TEN B A EE, RAAXK AN KT
BERK B B4 A TR A TEN R3A R 2 10 30 IR
HESHAREA". SRBREAMYURELAT
FENRABRVARA S BIBRERE N
#, R R B B B K2 Rk DR SR
TIN B R RBERF AN ERE, WEXY
SR L ER A RS TEN B8 R AR RE B RN
o BTLIRMT—F TEN 5£2 TIN iR & HE,
BHBAEARGRFBAAER BEFE R
B , R B B 6 7R 47 Ha 4% Bk TEN R 4 B X £ 1)
o RIS H XA LB DA B At b A i
BIEMERBHHX 3 GRS, 7T K.
HETIRE3 U, B THREFRNER. 22 TIN

MTEN WRAEBARHIRREE METE.

B mEE, R 3 BREM3 X RREN
EHERR

WEEIEEHAFE4INMER:F—EKRES3
FATRARK, BT REIIAET W R e
X SHAT 3 BT ERAL , DA RS AN S B
FRARAMEIBRMNBESAE_BREI %
W, AT 3 TR, R RRHFT 3 EEHE
HWERBKN3 RER, WEKKER Jrf REER,
ERMTTHRBES  FZRRE 3 £, A UER
EAIETRAEIEENSHENIEEER B F
RETREEHHESHII: 4 BRI
BA) A MUE#HRA3ITER EREEFTER
BEHATIRRIT, RS ARTEEHEBGETHR
EHEBHE, D RESTHMER" . BORRH
FTREGFE-BEDRISHRE 3 ERESH
AREURIBEESFESELHFE— FR
ESFNE,ET3 MUK IDCIS PRETRK— L&
ThhE, A R B AT E R SR . R
BIRBHBMEEATIEREA LTI
WEEH B ERIMHARHILIEER
HE:

(1) KE# 3 EBBEMNRGTFREHEHR,
BATEEAT 3 TR RIWETE PE EEH OpenGL,
VTK.Direet3D %, ERXERFRKINEN 3 £ H
T R R B8 3 AT AL RIBHEA
TEHB B,

Q)3EREFEE— BHARKBR 2%
YiHE. 463 EREFELEE—, TRXERRIF.
REF REGA-HIEEHCFRERENS
R ESHRAEMNBRERELAAI ERELF
FERF B, XK KB4 T 3 4EBERY 25 8 547
IBRNASIENRE,

G)3EHELEW I EME 3 EHIXRF
BRATEM2 ERELW SEGEINGTZRA
BE—EBELHAT I FHBEEREHRRLU
Rtk 3 RAMBETENRE,

(4) 3 EBERENTAM UL KR 2 FHE
HWEELREHRERT 3 ERBHERE, :

HF R 3 R 4 MERARER HE R
ROEWPE 3 SR E AR THF
EIRBREFRE-AIERELEHALEIE
HIMEARESRRRFTIAERN I ASH S
i IENAS, E3 4R ARERNERE AL
2HEGCISHEANSHFER, TUERFEHIREN
BERTHEGE_ZWEKRLHRH. £HH3 %
SFNEMERBEAEAHGELT , £ BB R
2DGIS W HEH SR FHEX  HESER,
AR RGN 3 EZEIHRAGEE,
Xt 3 EEEAPHEXHNARTHITIRE, Robert F
ASZERSHHWEXR“ETHEN RN ZFR AR
R EBCBE AT BRI A4 25 1R Y
R X R T RS R 4 B Y S A AE 0 = 1A 3
BATEAR, RANETFREMEHZARFE"",
BEEXER[AERABERLENR L, HEDIH 3
BHEEAFTRN x,y FEKE 3 EEEHIT,H
HATEFRSEMIN RERITERRESIHE
FRMELXHBEERRE 2 BRE FRAIES
BT ZEIAMANRMELKE,3 £ERA2
BTl A SO T 25 I R (A 18 s X R M
X&) AL E T 25 45 AE 1% 1B X R A9 % R JOR
FER BB ER I ZEX RN 3 BRE. 34
ZRMTHERATHEWE SN EEHE R
S8 EEANE S, EFRFGE XK b mIE
MBTKIERMAERAT TEN L2 TIN R
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B2

A3 AR, BORD 84 HE B K LU BE R B TIN KL R
MBRABIA LR EZHMETHR TEN RS, RA
AR HBMBEXRAT SR TIN KR, RAFE
BRIERAAMMBXRAT TEN R, @ TIN
FMTEN HAEMZAT A TE AR EE—E.

3 R ILBELEMSHIXEA

MWFEE 3 BERNARATCERERE B
BB EEN, - MW EERBENREE Y
WEBEAEN B O, EHNBRAS 8 EE
SZABAHT W, RESHRBBEEBHER,
REBFEEAMERM EXBIRER K AL, BEH
BXHEREHBI—R, EFR—BREEK3 FRAY
TARMBEESHARE T REERR DL HER
FHKE, REBANSSHEMNREELZARZ
A ERHFENSAN 3 ARIEEHSHENRE 3
BEWEWHEREMRAIEHLMHE T, XER
MTHBENE 3 SRR RE RGBS RE
ZHR2S B, BRI ERELHERR
HH R R EBITEN,

SHBWEHBYHARZEPERERE R
{RILH o B Hunter $2 4\ URH BB HA LI, A
ISR —E 2R Nk TR E AR
4y, Bak % A BCAI A\ XU SR S5 M 24T b R i
3MBEANBRAASHEREY . EFAXNKELE
9 R FR 4, Molenaar % AR 1 T 3 4 FDS BES
B PR 2EXBERESH AL BERY
BAMK, A EAR, BHEAWR, KR ETRE
BiRRK, 34 FDS HBEMR T REAEHTERN
FEA B ERECMZEAHIPX R, Tempf
%t 3 4k FDS fRib KRBT T, ER T RER
LUE B, Zlatanova 7E 3 4 FDS BRI 4 Al b X
FDS BRI T4k, R T SSM 8, 4% 8
TIMXRMHIPELT. B 20 4 90 FALIK,
REZEEAIMEN 3 HRBRELSH EHE X
213 EROESH REBELEREILAN I EBRE
T—EHRB ASARBIESRBB/EN—F
EAGBIR" ZEANTRTE KIS TH3
BRBEHGCIS MAEBAEINER , BT A,
WA EH AN ERERESH, XESMEER
WE RN R 3 S RIBEER T SHIELH
REBEBT Ly BMSH, XERELHHNER

METHHB T & RN ERORE RHERIEHX
B RN SABBEHEILAFEX 3 BHRESH
AT HE R

SHEREEMS LT ERBRE 2 AREER T
REHEMT R, AR EMERELEHAMIEXERE
BEEW, SBRESAERERENERS 24
BAREHAMBEE RN KR — AR, M ER M
BAFR AL WA REHARABHINRAR
HENDATRAENR. EXRBXFHEES
HWRASEENYRBEE, XA EESHMEER
KANBSRELEHNEREANTHE SRR, X
HAREAMEEEEH, BARESHTLURER
EREIE UEF I RA 3 R FF
ABRBT—FAXKANEAHE S MRS BES
WY, EREGEHWS, A XWIES KSR, WE K
BRERBHR, BARESEAEMT HELS AR
REH EXLHEMNEREIHE, BOBERE T
BB TR — i\ SR 54 2 I I A T 1A
EREBRAZHNFINES ., REBESEHEER
ZRARY B, BT S A LA E B 5 R4 R 8%
EMRASEWRETEY . RAKBELEHRAE
EREHYEBERAERRORY BERABESH
MERNRFERBESRENER, ZRHES S
WERTFROBRA, SHE2 4 CIS HElL,REX
W— R BERS B KB RBER SR, H A
AHRER, KEFEMNERHEESHIE, TR
TR HER, 3 BREESHSRERENER
wLHEXIM T MER. RAWELE TIN 5 TEN
BAKBMPHBRELHAE T A (point), &
(Segment) , =i J& ( Triangle ) , I {fij 44 ( tetrahedron)
ZEXBEEWNTERBEETR-R.K-=A
¥, 8-ZA, A-EE, = A E ik S Kb
(R HEBMA-H LK KA K-NEEK.=
fl-=f% WE&-NEESES IR XR T
NEEXHS HEXPHASGHBERH. HERAN
TIN F1 TEN J& #3858 5% B 1 25 [6) 25 18 5 3% , T80 [ %ot
£u9TIN 5 TEN ERFHBBEHREREFNE
FhFEE R LB (E A R

4 HEE3 HERKERNNA

i F Rk 3 SRR R X R IE S A A
HAXELSBREENFRATRBER.CEF T~
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Sl AL B KA , 3 25 B 7 i FE 3B O R 4 A BN
R TEREFPERFLHLEN HRAKLPRE
REMBREPEESRENS AT T UEER
RERESHKRSHEBATHA, ERB, BT
Mk 3 BAER RAR R BIR SR A AT
SEABREL RS, WA ABRERR, 5458
B TANE /A B4R %R E 8 3 56
REAE WRERMRE - ETEAFERE S
BEFK REABRT U ITBHBHESELMH3
AR RE " EEANEAKBITENHT S
A 3 RERRG  EEARGTTETIEE
IMERZHE CIS B AHR ' %, XBAH
BRI E MR RGBT 6 0 b ik 3 Ry
FEMBE TR RRE T KE B ST BB
RTREMECERMAERZE 1§ T 0253 1
Btk 3 4R i 5% A B 55 0 B 19 A L 7 ol B4
Bl

ATHRARZ L THANER, LR RGERA
M3 EBRBSHESNEERATE AR, B
RBEL AT BB R SORBUR [/ 19 3 &
PR3 BRI, BN BRTA X RA 3 EERMTR
REBEREREL TN L, IFENERSE
MEGEMRYERAEFETRANSEIHE, X
REMNBFR3 S EREH BEAR T ANEH
R Shk EREKAMDBESBEESAAEE
Rtk Rtk 3 BRBEHEXRBEREHEE
MER EERANBEREFTHR.

5 & #

Wk 3 ERBHMRAETINEL L ENIAS
ATBBTRERR, BRHK3 BERK 3 £ H
HERC LB TRA, ABE TR SR8 A
LH L REEE3 ERIME3 EBUES RS XRA
REARBATR AIBEEZTHOITHE KT &
MBRAKEGEFIEERERTRERENA,
MR 3 AR WA B BRI B S,
BHER 3 EREERNE REARSTFREE
EHEMEEILFHBREBRBREERER, BE >
HRATZERER R 3 R AR,
REGHAMXHZNES T, EHEHEE5RES
HERABI G DR RA R SR TR R
KEWMESEHE T WER AR BHREE

FHEBANERAREHMA,
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