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gtk Visualization

VTK Toolkit
m OpenGL Z/\w D fgx Tz 3D AIfRIbL=S 1 TS UE

# vtk DataFile Version 2.0 101)
* . - = b Really cool data 1
ParaView CzxBlgE ASCIT| BINARY 9

* TS5 TELDEBRANRLS, T
POINT DATA n
* POLYDATA HRRFRIEENS :

S

CELL_DATA »

Part 1: Header Part 4: Geometry/topology. Type is one of:

VTK j 7 ’r ) |J1/Em \{E{gu Part 2: Title (256 characters maximum, termi- STRUCTRFR FOINTS
— N ( i STRUCTURED_GRID
IFADNS 1 DS EDEULA ?

nated with newline \ n character) UNSTRUCTURED GRID

POLYDATA
RECTILINEAR_GRID
FIELD

Part 3: Data type, either ASCII or BINARY

Part 5: Dataset attributes. The number of data

items 71 of each type must match the number
of points or cells in the dataset. (If type is

Python 7‘8: 5 5 5 - > PyVTK FIELD, point and cell data should be omitted.

Figure 1 Overview of five parts of VTK data file format.

VTK MEI © VTK - The Visualization Toolkit hitp://www.vtk.org/VTK/help/documentation.html
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B NP~ pyvik - PyVTK - Tools for manipulating VTK files in Python -
Google Project Hosting https://code.google.com/p/pyvik/
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pip install pyvtk
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1. EI1-ILOT1TVR—~

import pyvtk RUTUOBR S — K EEEDI(EDF3
2. 71 )LERdrAH
1. numpy.genfromtxt X2 pandas.read csv 7L &

3. EEEE{EDRRIN
structure=pyvtk.PolyData(points=[( /—RF1TDEE ), (/—R2OEE), ..., (/—EnDEE),
polygons=[( RU TV 1 OEK/ —F ), (RUIV20@8H/—F), (KU 3 DB, — R 1)

4, BHEDIEE (B : @F (TRECENLED 3RT7—5 )
1. J—FRC&
pointdata=pyvtk.PointData(pyvtk.Scalars([ ./ — R ®MfE ], name=fEM3&AEI, lookup_table="deafault"))

2. Tlbck

celldata=pyvtk.CellData(
pyvtk.Scalars([ ©IL1DIE, TIL2DME, ..., TILnDiE], name=EDAHE] , lookup_table="default"))

5. VIKZ I 10 ~DIERK
vtk=pyvtk.VtkData(structure, ~w#S'— , pointdata, celldata)

6. 77 1ILADEN J—RES : points ~NOAIE
vtk.tofile("name") < Jes i NIV DER. — R OREE
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#!/usr/bin/env python2.7
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test.csv

# coding: utf-8

# test.py

import pyvtk
import numpy as np

-

-

-

-

FR="./test.csv"
XYZ=np.genfromtxt(FR, delimiter=

H X &Y DEZEDOH ZBRS
XMAX=Ten(np.unique(XYZ[:,0
YMAX=1len(np.unique(XYZ[:,1

### polygon DIERL ) — R & &K
polygon= [[ XMAX*(i)+j, XMAX*(i+1)+j, XMAX*(i+1)+j+1, XMAX*(i)+j+1]

nmn
4 I

skip_header=1)

-

-

1))
1)

-

-
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-
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-

-
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-
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-

-

-
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# LL, LR, UR, UL DIEE, imzBRMN
for i in range(YMAX-1) for j in range(XMAX-1) ]

structure=pyvtk.PolyData(points=XYZ, polygons=polygon)
pointdata = pyvtk.PointData(pyvtk.Scalars(XYZ[:,2], name='point-scalar', lookup_table='default'))

cellvalue=[np.mean([XYZ[node, 2]
polygon]

for node in nodelist], dtype=np.float32) for nodelist in

celldata = pyvtk.CellData(pyvtk.Scalars(cellvalue, name='cell-scalar', lookup_table="default"))

vtk = pyvtk.VtkData( structure, "# test", celldata, pointdata)
vtk.tofile('test')
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(E>—% : ETOPO1
3 NOAA NATIONAL GEOPHYSICAL

NOAN = NESDIS = NGDC > Marine Geology & Geophysics » Bathymetry & Relief
All Bathyl/Relief Coastal

DEM Portal Fishing
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Search MGEDC

Global

m figfaot | REXRKEET (NOAA: National Oceanic
and Atmospheric Administration)

“®mURL: ETOPO1 Global Relief | ngdc.noaa.gov
hitp://www.ngdc.noaa. gov/mgg/global/global.html
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&) NATIONAL GEOPHYSICAL
5@;‘ NOAA DATA CENTER Search NGDC

NOAA = NESDIS > NGDC > Marine Geokay & Geophysics > Bathymetry & Relief privacy poli
All Bathy/Relief Coastal DEM Portal Fishing Global Multibeam NOS

ETOPO1 Global Relief Model

. it
Earth Icosahedron

ErCOY e R A T [EMTEGE
to Bathymetry Data

ETOPO1 Development Report (.PDI More Images & Animations...
(download dpata files a? righ[t) R ETOPO1 ifaﬁ{il. arc-minthe glrc:dbal reliefbr:{;del of Eall'th's subrfa_'dt:;e that
. ) integrates topography and ccean bathymetry. It was buitt from . )
o IR TEGE B T numerous alobal and regional data sets. and is available in "lce Surface™ Related Projects:

&) NOAA Linonay ssopmsica Grid Extraci

At

Position: 138 751, 36.629

. Choose a Layer 2. Seledt an Area from the map 3. Choose Output Format 4. Download the Data -
TOPO1 (ice)
rid of Earth's surtace gepicting the o 33.784, 14217, |XYZ| | | click here to download

top of the Antarctic and Greenland ice 37.784

sheets (1-minute resolution)




ETOPO1 XYZ DT S’Hv‘t

senooken% head etopo1 Xyz
133.
133.
.416666666666629 38.0333333333333314 -1069 -
.433333333333309 38.0333333333333314 -1034
.44999999999996 38.0333333333333314 -1010
.46666666666664 38.0333333333333314 -988
.483333333333292 38.0333333333333314 -962
.499999999999972 38.0333333333333314 -930
133.
133.

133
133
133
133
133
133

,4,1’

/i

583333333333297 38.0333333333333314 -1160
399999999999977 38.0333333333333314 -1114|

516666666666652 38.0333333333333314 -898
533333333333303 38.0333333333333314 -868



#!/usr/bin/env python2.7
# coding: utf-8

il VTIK AOZRaTOT S L\

import numpy as np
import matplotlib.pyplot as plt
import pyproj

#H 771 ILDFEPIAH ~
FR="./etopol.xyz" /I\’]/ _/ I\
XYZ=np.genfromtxt(FR)

#H X &Y DEEOH =S
XMAX=1en(np.unique(XYZ[:,0]))

YMAX=Ten(np.unique(XYZ[:,1])) — N

X, Y=np.meshgrid(np.unique(XYZ[:,0]), np.unique(XYZ[:,1])) XY C\: z O)Z/j_ “J% j(
Y=Y[::-1] # 5 — 5 DREIBEDT -> 3D FIBAEE (2D (Z7])
S -> R

proj=pyproj.Proj(proj="utm", zone=54, ellps="WGS84")
X, Y=proj(X, Y)

H F—5%ESE LHENTHEER T—ISEIEDFESR
pltle() ~
plt.contourf(X,Y, XYZ[:,2].reshape(YMAX, XMAX)) ->2D VS5 —KKDH /]

plt.savefig("./check.png", bbox_inches="tight")

#it# polygon DB/ — R & 18

polygon= [[ XMAX*y+x, XMAX*y+x+1, XMAX*(y+1)+x+1, XMAX*(y+1)+x]
# UL, UR, LR, LL DIEE., ImZEFFEAN1
for y in range(YMAX-1) for x in range(XMAX-1) ]

# pointdata = pyvtk.PointData(pyvtk.Scalars(XYZ[:,2], name='point-scalar', lookup_table="default'))
XYZ=np.dstack([X,Y,XYZ[:,2].reshape(YMAX, XMAX)])
XYZ=XYZ.reshape(-1,3).tolist()

structure=pyvtk.PolyData(points=XYZ, polygons=polygon)
cellvalue=[np.mean([XYZ[node][2] for node in nodelist], dtype=np.float32) for nodelist in polygon]
celldata = pyvtk.CellData(pyvtk.Scalars(cellvalue, name='cell-scalar', lookup_table="default"))

# vtk = pyvtk.VtkData( structure, "# etopo", pointdata, celldata)
vtk = pyvtk.VtkData( structure, "# etopo", celldata)
vtk.tofile('etopo')
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