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3D visualization of geophysical data on a river embankment using Voxler”
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Abstract: In recent years, 3D geophysical exploration has begun to be applied to detailed investigation of

river embankment. In order to present geophysical data on river embankment clearly, we performed 3D

visualization of them using Voxler™, a 3D imaging software. This paper describes its operating procedures

with some examples of 3D images such as block diagram, panel diagrams, isosurface views and

cross-sectional views commonly used in presenting geophysical data.
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(Property Manager - General - Dataset type)
Curvilinear lattice DF /R CHER TX 5.

Lattice Import Optio

Lattice: topo.grd 3.grd
" Import as uniform lattice (default)

2 x|

¥ Import as curvilinear lattice

Component: Il _l;

Replace blanked values with Z of:
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I~ se COMPoRent minimum
[™ Apply to subsequent lattice imports
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Cancel |
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T, FrE (Draw Style), i (Opacity)
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Rendering) 72BIFET H. Z I TIE, EiEh
Lines, 1, Yellow Jacket Z5XE L7 (X4).

Property Manager 1 x
| |

v fAuto Update [pdate Mow | ll

General IOVerlaY I Legend I

El HeightField {id:23)
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Thput overlay Mothing

Scale 0 -—J—
E Rendering

Draw style Lines

Opacity 1 —_—
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I Delimited, Delimiters {3 Space, Start import at row
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Data Import Options — location txt i |
~Field Forma
(% Delimited (fields are separated by tabs or other characters) | Startimport at row:
" Fixed Width (each field is a fixed number of characters wide) 1 Cancel
rDelimiters ————————————— [ Text Qualifiers —— [ Skin leading spaces
Chizh WS Gl ’Vr “Double Quote™ [~ Treat consecutive delimiters as one
[icormal v |=ce WECIEE | miie e e
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pdate Mo I

General | Labels I Legend I

B ScatterPlot (id:7)
Thput location txt
Density 100% {all points)
E Rendering
Symbol Souare (very fast)
Size (paints) 3 -J—
Show lines I_
Ling width {paintz) |1 -—J—
Calor method Fixed
Colar . Black
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£, (Color), T~V OF & (Label minimum,
Label maximum) 72 EZFEETE D (X 7).
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B Axis
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Flip text haorz.
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Flip text vert,

Ticks per label 1
Axis minimum i
Axiz maximum a4
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Cross Z axis at (7 value) -3
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Color [
Labels
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[ Points
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BCOTUNT 4 OFGER, TV T4 T %
34T (General - Action - Begin Gridding) L T2V
Y FEVa—Va T2 (K11).

| Property Manager
¥ futo Update

Ipdate Mo I

General |Genmetry I Search I

@ Gridder R 2 (id:20)
o Meﬂmd ...................................
Method Inverge distance
Anizotropy Anizotropic
= Ellipze fixiz lenethz for the axesz—aliened anizotropy
H length 27 4069955
Y length 27 4069955
Z length 2
Power 4
Smooth 2

10 5V v F—0— R EEE

| Property Manager
[¥ &uto Update

pdate Haw I

General |Genmetry' I Search I

= Gridder R 2 (id-20).
Inputg[)igﬁﬁﬁﬁi‘--—g s
Input points 1368

Data depende..  Recalculate |

fiction Begin Gridding |
Method
K11 1 ySA—0EFTEE Begin Gridding)

4.4 ZEARRA~DIT
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7 7 A W&, A (Connect Input Lattice A (File name) )
(2, V7 —#1XB (Connect Input Lattice B (File
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Network Manager

| I 3DIEFAERT -7 SO0
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) Thd. Eiz, HIEER (Property Manager -
Geometry - Calculate from input) (ZIZASIEHRE S|
S T2DICT = v 7 2 AN THL.

Property Manager
[v futo Update

[pdate Mo I

Gieneral |Gegmetry |

El Math 5 {id:11)
Thput lattice A
Input lattice B
Thput lattice ©

Gridder 5
topogrds
Mot conmected
Output type Float (32 bits)
E Output Gomponents

Cutput components 1

if 2B -1, 4

Exprezsion [1]
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Ty KIRY) a— ALY TR a
— ' (Module manager - Graphics Output -
VolRender) TERKT 5. #MEHIEIT, £, Math
EYa—/L& AJ)E (Property Manager - General -
Input) & LCARY a—A Lo Z Y T Eda—/L
T 5. ZDR, TRT 4w Rx—Ty T
EV T HERRETS (K 14). LeF Y v
777 A > K7 (Property Manager - General -
Rendering) Tl¥, F~/1k (Render method), &
i )71 (Composition) , #if#] /7%  (Interpolation)
REBBETHIENTEDH. 22T, Nt
A1 3D textures, Alpha blending, Nearest neighbor %
ERLT

-
—

Property Manager 3 = |

W #Auto Update [pdate o I il

General | Legend |

El VYolRender S (id:9)
Thpuit Iath 5

E Rendering
Render method 30 textures
Mumber of slices 512 -—J
Compozition #lpha blending
Thterpalation Mearest neighbor
Cialarmap I:I Custam J
Opacity 1 -—J

14 R a—LLUE) 2T O—REEEEER

5.1.1 ETNORTE L BHREDIERM

7T —~ - IR EMmEHRE (Property
Manager - General - Rendering - Color map - ...) Zfii
HALTHRET S (X 15). 208, EREOHRTE
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& EOREITT — % DK « i/ MEZ BB 1k
ETH. T Tl Color Mapping %, HAEHLT
Rainbow %, S J}3#E C Rainbow Reverse % (25
REEER LT

Colormap Editor 21xl

Opacdty Mapping: Data Value: Opadity:

Custom |5.;. [V Level Ends |0.0000 3:

Color Mapping: Data Value: R: G: B:

|1 custom =l | RGB | [5 o Jo

#3 . o 2 .

| . T

1l 1|

Data Min: ISD Color: I_ VI Load... |
Data Max: [200 =l Save... |

Interp: ILinear

15 BiEEfREILAEEm

5.1.2 FLBIDOERK

MBI (Property Manager - Legend) 1%, MfBIF=
A7 (Legend), # 4 kL (Title), 7~V (Labels),
REERRETHIENTES (M 16). HEHIO
7L (Property Manager - Labels) (Z1%, 77 A%
LTV EFERAL, 22T, “1:010:"1:10 2:"
3:1000 4:"" 5:100000” & AJjL7-.

|Proper‘t}r Manager . x |
v futo Update [pdate How | il
General Legend |
E Leeend =
Show legend |7
Orientation Horizontal
H position 060000002348 JI
Y position n.1oo0oo0oth -—J—
Width (points) 25 ! BE——
Lereth (points) 260 ! S—
Title
B Labels

MNumber of labels &
Labiel height (poi.. 26 |
Use custom labels IV_
Cuztam labels =100 077 110 277 31000 477 B:100000
Label Format  ddd
Font
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~—2J &AL E, MENPE2—T U1 KU
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01 10 1000 100000

S wave velocity (m/s)

Il =
150 200

®18 SEEEAMNOITOYIR

180



Voxler Z ] U730 115255 DM BEERASE R D 3 Yot fidk

5.2 IRIWEATT S L

ININVHEAT TTNIAT V=T A A —TF
¥ 2 —/L (Module manager - Graphics Output -
Obliquelmage) TERT 5.

BERIEL, £, Math Y 2—/L% AJIE

(Property Manager - General - Input) & L CA 7Y
— 7 A A=Y a— VRO T VERR L
foed % (1X19).

Metwork Manager

¥ Obliguelmase- 1@0
v Obliquelmage— 20[}
[ Obliquslmage— 3@C

| ¥ SDIERFEET -5 5 30[}1

S Gridder 5 3005w Math 5 30
v Cbliquelmage- 4¢[>

[ topoerdS 3@
v Cbliquelmage— 50[}

19 RRIVEALTISLDFRY FT—H 34—

ZOW%, TANT 4R =Ty L LY T
FiEEENENEET S, WiimoElL, (Property
Manager - Cutting Plane) 7>5, J517] (Orientation) ,
Z 7%~ (Offset from center) ZfEET 5 (X
20). ZZTIE, YZ & XZ Wi A 2 W ol E
L7z, BRI, i FBZ&H % Show dragger (25
=7 ZANNDH LI KT v T—RFRSD
DT, WfEL~ D ADEMEZ LT, [EEE
ETED.

Property Manager
[v futo Update

Update How I

.Genera| Cutting Plane | Legend I

E Gutting Plane

YZ plane {sagittal)

) —

Cirientation
Mormal Direction (1. 0. 0
=10

-

20 ATV—U A A—DOMELBEHRE

Offzet from center

Show drageer

(EET]
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FTV =TI A A=V DVLZY T IR
7 (Property Manager - General - Rendering) Tl
fiff2 FE  (Resolution) , #fiff] (Interpolate), #¥:

(Lighting), %I (Opacity) 72 EAFHET 22
EMTE D (KM21). 2 2T, ZEH Medium,
fiHfdH Y, B L, 08 ZBRL. W T—~ v
T ERNBNTT vy 7 & [FRRIZERE LTz,

1 x|

i

Property Manager
v futo Update

[pdate FMow |

General |Gutting Plane I Legendl

B Obliguelmage— 1 {id-9}
Input Math 5 3
E Rendering
Fezolution Medium
Interpolate IV_
Lightin [
Opacity ng -—J—
Mapping method Colormap
Calormap I:I Ciuztom J
21 FITV—=D 4 A—DD— R TEEE

X 22 |2 S PR AT D/ SRNE A T 7T Lk
[ 275

5.3 HiEEK (EFEE)
HEHERIZT A Y —T 2 AEY a— L
(Module manager - Graphics Output - Isosurface)
BT 5. 22T, SRR L R OB 2
TR .
BEFIRE, 9, Math €Y =2 —/L& AT
(Property Manager - General - Input) & L C7 A
=T 2 ATV 2 — VT D (K 23). =D
%, TRNRT ARV TLUF ) TR
ZNEIRET D.
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2 S HEEARDIFINEA T IS I
isovalue IR L7 (1% 24).
e
| ¥ 2027 0wk —Raxlsx QOEH Property Manager ax
(517 Gridder GP 3 QorEo1v Math 3003 Issiface O ¥ uto Update _Udste o | []
Gererel | Legen |
Bl Isosurface (id:39)
23 FHEERORY FT—I3IR—Dv Input Math 3
Tzovalue 1 -—J—
Compute valume I_
TAIY—T 2 ADTaNT 4 (Propelty Wolume »= izovalue |0
Manager - General - Isosurface - Isovalue) Cld, < volume <= sovalue 0
N . i E Rendering
HOEMEZIEET D, = ZTH, 7uAxrymy b Draw stvle Shaded
RIS | RS KO 2 BRI T Sileh oo Back
Calor method By izovalue
%1 %f]\jj L7z Calormap [I:.Custom ||
TA VY —T 2 ADLYHY LTI L R Matera
(Property Manager - General - Rendering) Cl, f#fi 24 74 Y —T 1 AO—REEEEE

B 515 (Draw style) , fiiE % (Side (s) to draw) ,
Ftaik: (Color method) 72 EAFEET 5 Z LMW TE 25027 A VY —T7 = R%&MMH L TER LT
%. ZZ T, &4 Shaded, Back only, By 55 1fEik & 552 fEik & OBE I ORI (51 %7~ 7.
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5.4 EEMEORT

AR Z R OIZE - T2 Wi 72 £ D K 5 IR EWr
A DFTRIZA T A AE Y 22—/ (Module manager -
Computational - Slice) TIERLT 5.

BAERBY, £, ATA ATV 22— LB AT
i (Property Manager - General - Input) & L CARY
2= ALV H Y TEY =W HERiT D (K
20). TOWK, TRNTAIF—=V X TLH Y
7 5 L Wi E & E AV EIFEET 5.

Metwork Manager

[ 3DIREHEEET -2 S do0

[3 [ Gridder 5 ¢ @00 v Math 5§ ¢ @0 v Slice@D~L [ VolRender 5 3@0
t ds 4
5% Vol 5 108

¥ topoerd 3erd 2@0 C+[v HeightField 2@0C4C W GlipPlane @G

[»[v ScatterPlot 3@

26 FEHEORY FI—IIR—T¥
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—¥¢7" 71,37 ¢ (Property Manager - General) C
VL, i DA (Interpolate) , fiE5 (XY resolution) ,
BERHROFT 1 (Show border) , B2 SRR X (Border
width (point) 72 EAAEETH LA TES, =
T, ENTHAERZR L, X=128 - Y=128, HEft
MV, 15 28R LT (X27).

-
—

Property Manager 1 x
¥ #Buto Update Lpdate Mow I ll
General | Gutting Flane |
B Slice (id:51)
Input fath 5 4
Interpolate I_
H resolution 128
' resolution 128
El Rendering
Show border IU'_
Border width (points) 1.5 -—J—
Border color .Red
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Wi~ = 237+ (Property Manager - Cutting
Plane) CI%, WrEidJ71b] (Normal Direction), '
DNEDA 7Yy M (Offset from center), %
ETDZLNTED. 22T, £vth, X
=0.6 - Y=04 - 7=0, 0 = AS) L7z (X]28).

29 [ZA T A AZAEM U TR L 7T B
O] A7~ 9

5.5 I RAKREZEL-EEHERORT

BEO—H 2 FRR LT E FEEWm AR AT
DEEE, 7V v 7T L—rF Y a—L (Module
manager -Graphic Output - Clip Plane) TERT 5.
ZDYE, HFFERIT LR a—bLF Y s
LHIEB IR ZANEE LTI U v 77—
YRV /IR S (X 26). £D%, o
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