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CHO, Tong Buhm

Department of Landscape Architecture, Chonnam National University

ABSTRACT

The purpose of this research is to develope a CAD-based program for data analysis of digital
elevation model(DEM) on the aspect of landscape assessment. When handling DEM data as a visual
simulation of topographic landscape, it is basic interest to analyze visible area and visualize visual
sensitivity distributions. In reference with landscape assessment, more intuitive and interactive
visualizing tools are needed, specially in area of visual approach.

For adaptability to landscape assessment, algorithmic approaches to visibility analysis and
concepts for visual sensitivity calculation in this study were based on processing techniques of entity
data control functions used in AutoCAD drawing database. Also, for the purpose of quantitative
analysis, grid-type 3DFACE entities were adopted as mesh unit of DEM structure.

Developed programs are composed of main part named VSI written in AutoLISP and two of
interface modules written in dialog control language(DCL) for user-oriented interactive usage.

Definitions of camera points(view points) and target points(or observed area) are available
alternatively in combined methods of representing scenic landscape, scenery, and sequential
landscape. In the case of scene landscape(single camera to fixed target point), only visibility analysis
is available. And total visibility, frequency of cumulative visibility, and visual sensitivity analysis
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are available in other cases. Visual sensitivity was thought as a view angle(3 dimensional observed

visual area) and the strengths were classified in user defined level referring to statistical

characteristics of distribution. Visibility analysis routine of the VSI was proved to be more effective

in the accuracy and time comparing with similar modules of existing AutoCAD third party utility.

Key Words : landscape assessment, visibility analysis, visual sensitivity, DEM data processing
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\ 1
target point set of 3DFACEs Intersected with

view line for checking visibitity

—— - = —+——eye level

- not removed 3DFACEs
HIDDEN LINE REMOVE commond

Figure 2, 3DFACEs that not romoved by AutoCAD’s ’hidden line remove command’ and set of meshes in
plan intersected with line of sight to a mesh while checking visibility process,

center point of 3DFACE
for checking vislbllty

Invisible 3DFACE that elevation of
view line Is lower that that of
3D Intersection point with view line

3DFACEs intersected with view line

for checking visibility _view line___ W \I

PLAN PROJECTION SECTION FOR COMPARING ELEVATION

Figure 3, 3DFACEs of DEM in 3 dimensional view and set of meshes in plan intersected with view
line on their perimeters processed in checking visibility. Section diagram represents a
mesh proved to be invisible by comparing elevation of intersection point of each mesh
and height of view line above or below it,
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where,

a~d : vertex of a 3DFACE entity

MS : unit size of mesh

Ze, Zf, Zg : elevation of point e, f, g

D : distance between two points in XY plane

Figure b, Method of deciding the camera elevation
corresponding to plan coordinates e, f,
g on mesh surface of a 3DFACE,

camera point
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19984 10H)

FAAY Mol 2Ag FHAAE R AJQAEY HAPEE A7 85

g £ JAT A= L current UCSe o &3}
o2 FAzZ UM dAFHes UCSE W73e
o 2% & BYIEE Uk

2) BrAHel e YA AR BE

NsE e AzEeFe redes A
w4 bl A % oislel AL, ARG SOl we
AQFNAR) ) a2 tehd & AT B
o HANE 7 NHezRHe ANGRE T8
oF Gk F, Bae AN FAFE Hae) A
CHIZEEA Be 39 2 AN AWl
5% G448 2 12 o9 AZges Holof o)
WEolch, Welq BaAldel te AZe ARd
2 M- BNE Bl M Be 229
o, FISE Tl SN YARLZ R
& AdsD AR e ARG AL A
AE sgn,

VSmn = .E( vl - vaj)
Fl

VSmn ; n7le] Add] disl 4 13 o143 A EHe
m7y w9 Az §

vl nle AlEE Al ol dig ui4 el JE

ML 1, 8714 0)
vaj; AR joll i@ AlZ=2(YAALZ)

3) MRS B3

wl4zte) A2 Aole AW AR wet A

d F ez I g 7FEez A4E F
TE ERIAU TR st FAVL
ety Q)M R Ee wid] AAMe] AlzhEk
A8 FEX 2 EEUAE 7T F 4 AZNE B
FX 4 (standardized score) 3 3ld, EF3lanx
e FuAld HSHE IATEE 7Y BEF
A W9l we st negsiegdy o1 53
Allgez Btk (Table 1) & AMgAP) A4
22 gl A9 FlEadd FAFEE FEX

€ z score® W71F Zolth

o

. a9 nd

1. Mol X[g=(Visual Sensitivity Index)
=4g 9ist vSI =203 Ty

oldo A HFE Ndg wez 3DFACEE <
ElE|2 3= DEM &AgolA @ 9 B5AHe A
g, @3 4 ARG (3 5 Lol A
A3t o|ZHE M, JMFET 9 AU BE
§ A&t FH oz ved 4 e CAD 7t
o W3ty z2aPe /Lt DEM Agg 9
22 21884 glo] AutoCAD FAUAA o] &3}
A& AutoLISPE 7hgdo)z 3lgen GUIH 9
& QAE#Hol~ F&E 3 DCL(Dialog Control
Language) ©] °] &= At}

Table 1, Values of probabilities and standard scores in each class of sensitivity,

No. of classes

3 4 5 6 8 10
0.00-0.333 -0.4372 | 0.00-0.25 -0.6745 | 0.00-0.20 -0.8418 |0.00-0.167 -0.9672 | 0.00-0.125 -1.1505 | 0.00-0.10 -1.2817
0.333-0.667 0.4372 | 0.25-0.50 0.00 |0.20-0.40 -0.2533 |0.167-0.333-0.4372 | 0.125-0.25 0.6745 | 0.10-0.20 -0.8418
probabilities*|0.667-1.00 0.50-0.75 0.6745 | 0.40-0.60 0.2533 {0.333-0.50 0.00 | 0.25-0.375 -0.3187 | 0.20-0.30 -0.5244
0.75-1.00 0.60-0.80 0.8418 | 0.50-0.667 0.4372 | 0.375-0.50 0.00 | 0.30-0.40 -0,2533
(z-scores™®* 0.80-1.00 0.667-0.833 0.9672 | 0.50-0.625 0.3187 | 0.40-0.50 0.00
of upper limits) 0.833-1.00 0.625-0.75 0.6745 | 0.50-0.60 0.2533
0.75-0.875 1.1505 | 0.60-0.70 0.5244
0.875-1.00 0.70-0.80  0.8418
0.80-0.90 1.2817

0.90-1.00

* normal distribution curve areas

** standardized deviate units from normal curve table
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Figure 8, Dialog box as an interface for defining multiple camera and analysis display options,
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Figure 10, Distribution of visibility frequency
from sequential multi camera points to
view field,
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Figure 11, Distribution of visual sensitivity from
sequential multi camera points to
view field at 5 levels of sensitivity
classes,
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