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#: Visualization for Computational Science

Course Handouts for Lect. 15, March 13, 2002

Wednesday, 3/13/02 Detail

3/13/02

LECI15

Module 2 -- Data Sources and Structures
Data Structures 3 (Redmond)
Scientific Data Conversion
Example 1: Conversion of PDB Molecule Data to VisAD
Example 2: Conversion of Analyze FMRI Data to VisAD
Use of VisAD spreadsheet for general conversion
(ALL LINKS TO SUBSEQUENT TOPICS CAN BE FOUND AT)
http://courses.engr.wisc.edu/ecow/get/neep/602/cramergeor/links/conversion/

General Background and Utilities

NetCDF Conversion

MINC (NetCDF) FMRI Conversion
Analyze FMRI Conversion (.img/.hdr)
HDF4 and HDF5 Conversion (incl NetCDF)
PDB (Molecular) Conversion

DNA Mol ecul e Data stripped to Atom Definitions Only:
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UNK 1 5.973 -6.848 27.430 1.00 0.00
UNK 1 6.257 -8.279 27.210 1.00 0.00
UNK 1 6.791 -5.896 26.640 1.00 0.00
UNK 1 4.427 -6.552 27.180 1.00 0.00
UNK 1 3.455 -7.076 28.120 1.00 0.00
UNK 1 2.183 -7.444 27.390 1.00 0.00
UNK 1 1.397 -6.228 27.180 1.00 0.00
UNK 1 1.462 -5.844 25.820 1.00 0.00
UNK 1 2.419 -6.792 25.110 1.00 0.00
UNK 1 2.350 -8.030 25.990 1.00 0.00
UNK 1 1.231 -8.821 25.600 1.00 0.00
UNK 1 1.883 -4.418 25.770 1.00 0.00
UNK 1 3.150 -3.905 25.850 1.00 0.00
UNK 1 3.191 -2.608 25.780 1.00 0.00
UNK 1 1.865 -2.243 25.630 1.00 0.00
UNK 1 -5.504 4.112 25.590 1.00 0.00
UNK 1 -6.702 4.430 24.710 1.00 0.00
UNK 1 -7.800 3.609 25.100 1.00 0.00
UNK 1 -3.411 2.869 24.930 1.00 0.00
UNK 1 -2.676 4.024 24.830 1.00 0.00
UNK 1 -0.479 5.224 24.770 1.00 0.00
UNK 1 -1.329 3.995 24.880 1.00 0.00
UNK 1 0. 608 2.631 25.080 1.00 0.00
UNK 1 -0.622 2.746 25.030 1.00 0.00
UNK 1 -1.438 1.643 25.120 1.00 0.00
UNK 1 -3. 459 0.600 25.170 1.00 0.00
UNK 1 -2.818 1.633 25.080 1.00 0.00



http://courses.engr.wisc.edu/ecow/get/neep/602/cramergeor/links/conversion/
http://courses.engr.wisc.edu/ecow/get/neep/602/cramergeor/links/conversion/general_conversion.htm
http://courses.engr.wisc.edu/ecow/get/neep/602/cramergeor/links/conversion/netcdf_conversion.htm
http://courses.engr.wisc.edu/ecow/get/neep/602/cramergeor/links/conversion/minc-analyze_conversion.htm
http://courses.engr.wisc.edu/ecow/get/neep/602/cramergeor/links/conversion/analyze-spm_conversion.htm
http://courses.engr.wisc.edu/ecow/get/neep/602/cramergeor/links/conversion/dhf-netcdf_conversion.htm
http://courses.engr.wisc.edu/ecow/get/neep/602/cramergeor/links/conversion/pdb_conversion.htm
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PDB to Vi sSAD conversion and display program for DNA Ml ecule (tricky):
from vi sad. pyt hon. JPyt honMet hods i nport *

fromvisad inport *

fromvisad.util inmport Delay

import string

from subs inport *

i mport math

# nunber of atons in input file

# determ ned bef orehand

# there should be a better way to derive through data read
n_atoms = 656

# make type for x,y,z positions of atons of specified id

# i ndependent variable is index id_num

atom type = makeType("(index -> (x_in_A vy_in A z_in A id)");
atom range = atom type. get Range()

# Set range for atonms as total nunber read in
at om dom = nakeDomai n("i ndex", 1, n_atons, n_atons)

# open dna nolecule location array with identifiers
# ol ecul e=open("dna_nol ecul e. txt","r")
nol ecul e=open("c:\\transfer\\vis course\\pdb files\\raw_nol ecule.txt","r")

# string positions of x, y and z atom | ocations

# determ ned by | ooking at incoming data set

# there should be a better way to read data with separators
Xpos=5

ypos=6

zpos=7

i dpos = 2

# create a tenmporary value list to put atomcoordinates in
dna_x=[]
dna_y=[]
dna_z=[]
dna_i d=[]

print "start"
# loop fromO to nunber of atons - 1
for i in range(n_atons):

# create a tenporary expandable list to put string data in
val ues = []

# get one line at a tine

val ues=string.split(molecule.readline())

# print val ues

# convert the x, y and z coodinates for atom"i"
# append x, y and z values to value lists

t enp=f1 oat (val ues[ xpos])

dna_x. append(t enp)

t emp=f | oat (val ues[ ypos])
dna_y. append(t enp)

t enp=f1 oat (val ues[ zpos])
dna_z. append(t enp)

# set id to value based on character found
id_str = values[idpos][O0]

if id_str == "0'":
id_type =0

elif id_str == "N'":
id_type =1

elif id_str == "C":
id_type = 2

elif id_str == "P":
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id_type 3
el se:
id_type = -1
# append id to id |ist
dna_i d. append(i d_type)

# set up locations object based on index mapping
locs = FlatField(atom type, atomdon)

# fill locations object with location and id data
| ocs. set Sanpl es([dna_x, dna_y, dna_z, dna_id])

# map display to accept atom |l ocations and use shape wi dget
maps = nakeMaps(atomrange[0], "x", atomrange[l], "y", atomrange[2], "Zz"
atom range[ 3], "shape")

# use equalized ranges based on know edge of original data
# so aspect ratio will ook correct

maps|[ 0] . set Range( - 30, 30)

maps[ 1] . set Range( - 30, 30)

maps[ 2] . set Range(-30, 30)

# display with preset mappings
pl ot (locs, maps)

#tricks to build balls for nolecul es
control = maps[3].getControl ()
normals = [O0.

0, 0.0, .0, 1.0, 0.0, 0.0, 0.0, 1.0, 0.0
0.0, 0.0, 1.0, 0.0, 1.0, 00 -1.0, 0.0, 0.0
0.0, 0.0, 1.0, -1.0, 0.0, o0.0, 0.0, -1.0, 0.0
0.0, 0.0, 1.0, 0.0, -1.0, 0.0, 1.0, 0.0, 0.0
0.0, 0.0, -1.0, 1.0, 0.0, 0.0, 0.0, 1.0, 0.0
0.0, 0.0, -1.0, 0.0, 1.0, 0.0 -1.0, 0.0, 0.0
0.0, 0.0, -1.0, -1.0, 0.0, O0.0, 0.0, -1.0, 0.0
0.0, 0.0, -1.0 0.0, -1.0, 0.0 1.0, 0.0, 0.0]

coords = []
for i in range(72):
coords. append(0.05 * normal s[i])

cols =[1.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.25, 0.75, 0.75 0.5, 0.5, 0.2]

atons = []

for i in range(4):
# set ball shapes into atom i ndexes
at ons. append( Vi sADTri angl eArray())
atons[i].vertexCount = 24
atoms[i].coordi nates = coords
atons[i].normals = nornmal s
colors = []
# set colors for the different ids
for j in range(72):

col ors. append(int(255.0 * cols[3*i + j¥3]))

atoms[i].colors = colors

# put in shapes for atoms in display
control . set ShapeSet (I nt eger 1DSet (4))
control . set Shapes(at ons)

# close the file for other uses
nmol ecul e. cl ose()

print "done"
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Vi sADY Pyt hon Conversion Program for binary FRM Analyze/.ing data to VisAD
from vi sad. pyt hon. JPyt honMet hods i nport *

from vi sad. pyt hon. JPyt honMet hods i nport *

from vi sad. pyt hon. JPyt honMet hods i nport *
fromvisad inport *

i mport nmath

fromvisad. dat a. vi sad i nport Vi sADForm

i mport struct

#n time steps of an n x n x n grid

nx=64

ny=64

nz=36

nt =110

# units/lengths of grid dinmensions per information from header
| x=3.125*63

| y=3. 125*63

| z=4. 5*35

It =3. 00* nt

# get two frames per boxcar group of 10

step_si ze=5

# start at 1st then 6th frames to

start _tinme=0

# open file for binary read
fin=open("c:\\fMRI _visual _stimEPI_sag.ing","rb")
reduce_fnri_file="C\\Transfer\\Vis Course\\Ml
files\\Mystery_data_2\\fnri _reduced. vad"

full _frri_file="C\\Transfer\\Vis Course\\MR files\\Mstery data_2\\fnri _full.vad"

# set sizes

nvol =nx* ny* nz

# 2 bytes per binary val ue

nbyt es=nvol *2

# set up file for VisAD fornatted out put

fout = Vi sADForm()

# make the type (i.e., schema) for the tinme sequence of grids

ftype = makeType(" (time_in_sec -> ( (x_fnri_in_mm y_fnri_in_nm z_fnri_in_nm

value_fnri_16bit) )")

# make the (0,...,total tinme) sanpling for the time domain
fdom = makeDomai n("time_in_sec", 0, It, nt+1)

# set up resanple donmmin for fewer franes

fdom2 = nakeDomai n("tine_in_sec", start_time, It, nt/step_size+l)
# make the (1,..., n x (1,..., n x (1,..., n) sanpling for the

# grid domain but in measured units

gdom = makeDomai n("(x_fori _in_.m y fmi_in_mm z fmi_in_m", 0, Ix, nx,
ny, 0, lz, nz)

# create the tinme sequence data object (a VisAD Fieldlnpl)

seq = Fieldlnpl(ftype, fdom

# loop for each tine step in the sequence

for i in range(0, nt):
# track progress
print i

# create an array to hold the grid values for tine step i
v =]
# binary read a full frame of bytes
g=fi n. read(nbytes)
# convert all binary bytes to short integer tuples at once
v=struct. unpack("147456h", g)
# create a grid field as the i-th sanple of the tine sequence
seq. set Sanpl e(i, field(gdom "value_fnri_16bit", v) )
# resanple the result down to manageabl e nunber of franes
seq_r educed=r esanpl e(seq, f donR)
# plot the time sequence of grids
pl ot (seq)
# save the full file
fout.save(full _fnri _file, seq, 1)
# save the reduced file
fout.save(reduce_fnri_file, seq_reduced, 1)
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