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Abstract

This paper focuses on 3D geological modeling software. Aimed at the problem of the complex oper-
ation of existing software, software designed to lower the usage threshold has been developed. This
software is built on the technologies of C++, Qt, and VTK, and adopts a user-centered design concept.
The main interface, basic shape creation, fault model establishment, and value assignment func-
tions of the software are introduced in detail. The main interface has clear functional partitions and
is easy to operate. The basic shape creation function allows users to create various types of shapes
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simply. The fault model establishment function enables users to generate a fault model by just in-
putting key parameters. The value assignment function facilitates users to manage and assign at-
tribute values to geological strata. Practical verification shows that the software has significant ad-
vantages in terms of operational convenience, providing an efficient modeling tool for professionals
inrelevant fields and being of great significance for promoting the application of 3D geological mod-
eling technology. Meanwhile, it is also pointed out that the software needs improvement in terms of
performance when dealing with large-scale data and function expansion, which provides a direction
for future research.
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Figure 1. Main interface
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Figure 2. Creating a cuboid Ul interface
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Figure 3. Cuboid
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Figure 4. Creating a sphere Ul interface
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Figure 5. Sphere
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Figure 6. Creating a cylinder Ul interface
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Figure 7. Cylinder
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Figure 8. Creating a tetrahedron Ul interface
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Figure 9. Tetrahedron
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Figure 10. Creating a cone Ul interface
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Figure 11. Cone
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Figure 12. Creating a fault model Ul interface
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Figure 13. Creating a fault model with a tilt angle of 90 degrees
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Figure 14. Creating a fault model with a tilt angle of 60 degrees
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Figure 15. Adding attribute name Ul interface
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Figure 16. Assignment Ul interface

& 16. W& VI B@E
6. &it
AR REET =i R, BRI R — 2K B A SRR 35 A, R AR B0 A 3 A 4 A/ e R
7 TH BUAS 235 R .

MEHAEIIRERTE , FEATEARESL D RESR AL T 2 AL MBI D730, e K7 M. BRI, DY
PRRR E S5 2 MR, AR CIRERAERIE, HAT A Bk #Eit, B 7R M@ S A i
Ko RN, JEREGE— AT B AR BR BEAT A R B, SR T R ROTE A T B . AERZ D
Dhe b, SR Th e s BRI, R T BN R AR EFESRIBE AR BE U A
Wi, At AE PO A T R AR, OKPRAR TR, S 1 ARG . B h AE NS BL 7 A [t =

DOI: 10.12677/me.2025.133055 508 i AR


https://doi.org/10.12677/me.2025.133055

TRIT

JRTEE R R G T, H P AT Sh & B ARG RANE I, A EOESE, e gt triedt 1« =45 1
RS

TEHAFEA SRS T, R C++. QURT VTK S G IR TR, R RIE T HHARKIMRHA,
TRAE T AR 0247 . AR 9O BT B BT 0 2%, DT O i ~F- A6 7 100 A = 21 137 A O 3R A 0
R, HRIEOSH TG FIRRE R, HOIRT TR 5 I, A RS T R 2R ST A, R
T petRiE EFHAE,

SR, PR H AT AEAE — SEn SR T AR 6] o B, R AL B O RS S 2 o R i (R R LA, DA
B2 30 R DI RE AT AL T 2 R R U7 SN 7R R S o AROR AW FORs Bl Sk 8 7 [l T, et Al
SEEPAELIEE, IV ERERIL, DU IR S T 7T BURINIR . TREEBAE 2 AU,
B = YE3 TR EOR AT A R .

SE K

[1] Rk, ke a, I, FET PETREL (3 =4k ] AL R @R [I]. 45K T, 2007, 30(5): 65-66.

[2] Wang, G.F., Ren, HW., Pang, Y.H., et al (2020) Research and Engineering Progress of Intelligent Coal Mine Technical
System in Early Stages. Coal Science and Technology, 48, 1-27.

[3]1 ®H, YFE, S8, % ET GemPy R =i i TR [N]. A RKIL, 2023, 54(10): 98-104.
[4] EEHE, 59, @4, % 5T ADGIS KB X =7 & SR RO T S B [J]. Bk 244k, 2023, 48(7):
2626-2640.

[5] GK#E K, RAH, KA. HT GOCAD ) =4EMth B R[], AL TRER =4 (B AR FAR), 2011, 28(4): 69-
73.

[6] RER, WL, HrH, & SRR N2 HEEERESEAREFELD] FROR 2 EWR (HERF S R),
2016, 46(6): 1895-1913.

[71 Eikg. =4 EBREARET LB PN ). 8% 4, 2018, 49(11): 129-132.

DOI: 10.12677/me.2025.133055 509 i AR


https://doi.org/10.12677/me.2025.133055

	基于QT和VTK的三维地质建模软件开发
	摘  要
	关键词
	Development of 3D Geological Modeling Software Based on QT and VTK
	Abstract
	Keywords
	1. 引言
	1.1. 研究背景与意义
	1.2. 国内外研究现状

	2. 软件整体架构与设计理念
	2.1. 架构搭建
	2.2. 设计理念

	3. 主界面介绍
	4. 基本形体建立功能
	4.1. 长方体创建
	4.2. 球体的创建
	4.3. 圆柱体的创建
	4.4. 四面体的创建
	4.5. 圆锥的创建

	5. 主要功能描述
	5.1. 建立断层模型功能概述  
	5.2. 赋值功能描述

	6. 结论
	参考文献

