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Build 3D geological model and draw an exquisite regional 

geological map by using polynomial equation 

and subsurface data.
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Traditional geological map Exquisite regional geological map
Source:地礦中心1/50000區域地質圖

create

contsruct



3

This study:

• Seek to overcome the aforementioned limitations.
(improved methods)

• Try to construct an exquisite 3D geological model which
is reliable depth control, lateral continuity, and regional
representativeness.
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Subsurface: 

coal mine data

Data & 

Method
Regression using 

polynomial equation 

Result

Discussion

Target

MotivationImprove traditional geological approaches 

to create an exquisite regional geological

Modify model:

Tangential plane

Reasonable

RMSE, Shape of 

the strata surface

Iteration

Create an exquisite regional geological map

Representative 

Beddings

Ground: 

1m_ DEM Reference data :
*Coast geological map.

(Ho, et al., 1962 )

*Measured topographic 

map of the coal mine

(地礦中心圖資) 
*Shih, 2018; 轉繪1/50000-

雙溪圖幅 .台電.SINO顧問
report

Geological Structure, strata boundariesReference surface

3D Strata / fault plane/ fold axis…

Coal mine point



5Source:施乃慈轉繪地礦中心雙溪1/50000 Geologic 

map

Sen-Ao

Li-Le
:本研究區域範
圍

Sen-Ao

Li-Le
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Representative Beddings
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Subsurface data-大富coal mine

Main slope tunnels

Sheet pits

Create data points



(lineaments ，LiLe)

Ground: how to draw “Strata Lineament”

1m_ DEM 
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lineament
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深澳電廠

濱海公路N

tan plane

Tri-plane

lineament

Ground - How to produce Tangential 

plane_Slope map -Shen-Ao



最小平方差(法)

𝑅𝑀𝑆𝐸 =
σ𝑖=1
𝑁 (𝑍𝑖 − 𝑧𝑖)

2

𝑁

一冪次 Z = m1 + m2x + m3y

二冪次 Z = m1 + m2x + m3y + m4x
2 + m5xy + m6y

2

三冪次
Z = m1 + m2x + m3y + m4x

2 + m5xy + m6y
2 + m7x

3 + 

m8x
2y + m9xy2 + m10y

3

四冪次

Z = m1 + m2x + m3y + m4x
2 + m5xy + m6y

2 + m7x
3 + 

m8x
2y + m9xy2 + m10y

3 + m11x
4 + m12x

3y + m13x
2y2 + 

m14xy3 + m15y
4

平面/曲面多項式

Unite regression surface + subsurface data 
to determine the morphology of the model
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plane

curved face
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Data Processing-MATLAB (葉致翔)

Data:
coal seams data points
Various lineaments
and tan_planes

Result:
The curve surface after all 
data unite regression
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Models and Lineaments contrast
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Models and Lineaments contrast-Li-Le(Arcscene)

model

lineament

tan_plane
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Models and Lineaments 

contrast-ArcGis

lineament

model



• Nk/Nc formation boundaries -Li-Le

• Geological Structure -Sen-Ao

• Model accuracy

• Application
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strata boundaries-Li-Le



Geological Structure-SenAo

深澳坑斷層-地礦中心

深澳坑斷層-SHIH

深澳坑斷層-台電報告




