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Introduction

Overview and Installation

The computer software described in this report is designed for processing ground penetrating radar (GPR)
data on Intel-compatible personal computers running the MS-DOS operating system or MS Windows
3.x/95/98/ME/2000. The earliest versions of these programs were written starting in 1990. At that time,
commercially available GPR software did not meet the processing and display requirements of the USGS.
Over the years, the programs were refined and new features and programs were added. The collection of
computer programs presented here can perform all basic processing of GPR data, including velocity
analysis and generation of CMP stacked sections and data volumes, as well as create publication quality
dataimages.

This open-file report is available in PDF format is at
http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/ .

There are subdirectories that contain the source code, libraries, executables, documentation, and support
files.

http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/docs
http://greenwood.cr.usgs.gov/pub/open-fil e-reports/ofr-02-0166/exampl es
http://greenwood.cr.usgs.gov/pub/open-fil e-reports/ofr-02-0166/exe
http://greenwood.cr.usgs.gov/pub/open-fil e-reports/ofr-02-0166/hershey
http://greenwood.cr.usgs.gov/pub/open-fil e-reports/ofr-02-0166/lib
http://greenwood.cr.usgs.gov/pub/open-fil e-reports/ofr-02-0166/source

There is no specia installation procedure for this software. Simply copy the directories, or the individual
files, to your storage medium. For the programs that utilize graphic display, the "hershey" directory must
reside in the root directory on the drive that the program is being executed on.

Disclaimer

This open-file report was prepared by an agency of the United States Government. Neither the United
States Government nor any agency thereof nor any of their employees makes any warranty, expressed or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed in this report or represents that its use would not
infringe privately owned rights. Reference therein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise does not constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof.

Although all data and software in this open-file report have been used by the USGS, no warranty,
expressed or implied, is made by the USGS as to the accuracy of the data and related materials and (or)
the functioning of the software. The act of distribution shall not constitute any such warranty, and no
responsibility isassumed by the USGS in the use of these data, software, or related materials.

Registered trade names such as Microsoft, Windows, Intel, MS-DOS, etc., are used for referencein
context and do not necessarily imply endorsement by the U.S. Geological Survey.


http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/
http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/docs
http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/examples
http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/exe
http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/hershey
http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/lib
http://greenwood.cr.usgs.gov/pub/open-file-reports/ofr-02-0166/source

These programs are distributed "asis'. There are certain to be "quirks" and "bugs' in some of the
software. Y ou can report "bugs' by email to us (lucius@usgs.gov and mhpowers@usgs.qov).

System Requirements

All of the programsin this suite are protected-mode M S-DOS programs that execute within the DOS
operating system or within a DOS window (or console) in Microsoft Windows 3.x/95/98/M E/2000. We
have not tried the software in Windows XP. These programs will not execute within a consolein
Windows NT. The software requires that the computer have a 386, 486, or Pentium Processor, a math co-
processor, and at least 4 megabytes (MB) or RAM. Sixty-four MB or more of RAM is recommended
along with alarge-capacity hard drive.

These programs force the computer's CPU to work in “protected mode” so that all memory up to 64 MB
can be utilized, not just the 1 MB that DOS normally has accessto. If an error message occurs when
trying to run a program it may be because the requested amount of “protected mode” RAM memory (the
region size) is set too low for the program, or the requested region size is more than what is available on
the computer. Use the program MODXCONF.EXE, which should be distributed with this software, to
adjust the region size.

NOTE: Files used by this program must follow the naming conventions required by early versions of
MS-DOS. Filenames can be only eight characters long, with no embedded spaces, with an optional
extension of up to three characters. This program will run in a Windows console where filenames do not
have to follow this convention. Unexpected results may occur if input file names, including the CMD file,
are longer than 8 characters. For example, both command files procfile.cmd and procfilel.cmd will be
seen as procfile.cmd to a DOS program.

List of Programs by Function

Viewing Data

fieldvew.exe GPR datafile viewer

gpr_disp.exe displays data files, saves graphics image suitable for publication
File Information

gpr_info.exe displays selected information about afile

gpr_rhdr.exe displays al header information

s10_edhr.exe edits selected fieldsin a GSSI DZT file header

GPR Support

bandpass.exe shows the result of bandpass filtering atrace (graphical output)
intrpxyz.exe interpolates between XY Z points

make_mrk.exe createsaMRK file

make xyz.exe createsa XYZ file

modxconf.exe changes memory requirements of these EXE programs
s10_mrks.exe finds and saves marker locations from a GSSI DZT file
showfont.exe displays one of the available graphics fonts (graphical output)
spectra.exe shows the amplitude spectra of atrace (graphical output)

Data Conversion and Channel Separation
gpr_conv.exe convertsfile storage format



mailto:lucius@usgs.gov
mailto:mhpowers@usgs.gov

Data Processing

gpr_cmpg.exe creates a CMP stacked section from multi-offset data
gpr_samp.exe resamples data traces

gpr_proc.exe processes many files at once

gpr_stak.exe condenses afile by stacking

gpr_xfrm.exe transforms data collected equally in time to equally in space
gpr_xsu.exe same as gpr_xfrm except output format is SU

Non-processing Manipulation

gpr_cnds.exe condenses a file by extracting a section and/or skipping traces
gpr_diff.exe subtracts one file from another

gpr_join.exe splices two or more files together

gpr_rev.exe reverses trace sequence

Velocity Analysis

gpr_velaexe performs NMO and velocity analysison CMP data

Volume Generating/Sicing
gprslice.exe generates avolume or slices of GPR information

Program Execution

The programs are started from the DOS command line. Except for FIELDVEW, thereis no "graphical”
user interface. Many of the simpler programs get their input variables from the user on the DOS command
line. The more complicated programs require the user to enter information in a command, or keyword,
file that is submitted to the program on the command line. In al cases, type only the program name on the
command line and press <Enter> to get a usage message, which describes briefly what the program does
and what type of input it requires. If you want to see how the program does what it does, the source code
isincluded in this report. Y ou should be able to recompile the non-graphical programs. If you need to
recompile agraphical program contact the author.

Rules for making keyword files

1. Only one keyword can be used per line. Keywords vary from one program to another. Only valid
keywords for the program being used are recognized.

2. Keywords can be upper, lower, or mixed case; it makes no difference which case you use.

3. Only lines with an equal sign and the valid (and correctly spelled) keyword to the left of the equal sign
will beused. All OTHERS ARE IGNORED (except for sets of numbers, see 11, 12, and 13 below).
Blank lines are ignored everywhere (also see 6, 7, and 10 below).

4. Numeric values assigned to keywords must be a single number. Mathematical operations, such as 5+2,
are not recognized. DO NOT insert acomma in a number. For example, use 1234 not 1,234. DO NOT
place quotes on either side of a numeric entry.

5. Equal signs do not have to line up.

6. Spaces areignored (and removed) except those within strings and sets of numbers.

7. A semicolon begins a comment, except within strings. Text and numbers after a semicolon are ignored.

8. Strings must be enclosed in double quotation marks.

Examples. use_ mark_file="TRUE"
use xyz file="FALSE"
dat_infilename ="filel.dzt"
EXCEPTION: Do not enclose file names in the input and output lists in quotes (see 13 below).
9."TRUE" equals 1. "FALSE" equals 0. "INVALID_VALUE" equals 1.0E19.
10. Lines should be less than 160 characters long (characters past 159 are ignored).



11. Keywords can be given in any order, except the num_... keywords, which must precede the arrays, or
sets of numbers, they are describing.
12. Keywords that expect sets of dataend in square brackets. The data is added after the equal sign after
the bracket, not in the brackets.
13. Sets of numbers or strings must be separated by a space or the "new line" characters (i.e. acarriage
return/line feed pair, CR/LF, generated by pressing <Enter>).
Example: num_input_files=8
input_filelist[] = filel.dzt file2.dzt file3.dzt filed.dzt
file5.dzt file6.dzt file7.dzt file8.dzt
Example: num_input_files=8
input_filelist[] =
filel.dzt file2.dzt file3.dzt filed.dzt
file5.dzt file6.dzt file7.dzt file8.dzt
Example:  num_input_files=8
input_filelist[] = filel.dzt file2.dzt
file3.dzt filed.dzt
file5.dzt file6.dzt
file7.dzt file8.dzt

14. Almost all values have defaults except for the input and output data filenames. At least one filename
must be specified in each command file.

15. Parameters or commands may appear more than once, but usually only the last instance is preserved
(i.e., earlier values are lost or written over).

Documentation

The computer programs are listed below aphabetically. There are separate filesin the "Docs' folder of
this report for some of these programs. The information is the same as presented here but may be more
convenient for printing.

BANDPASS

Version: 2.00

Last revision date: 5-1-2001

Description: Displays one GPR trace before and after band-pass filtering. Warning: thisis acrude
program. Only single-channel files are displayed properly.

U_sagg: BANDPASS filename file_hdr trace_hdr samp_bytes num_samps num samp_rate low_freq high_freq
[plotfile]

Regquired command line arguments;

filename - The name of theinput GPR file.
file_hdr - The number of bytesin the header at the start of thefile. Enter O for no header.
trace_hdr - The number of bytesin each trace header. Enter O for no header.

samp_bytes - The number of bytesin each scan sample. Use 1 for 8-bit data, 2 for 16-hit data,
and 4 for 32-bit data. Only unsigned integer input is accepted (DT1 and SGY files

are not displayed properly).
num_samps - The numbers of samplesin one trace.
num - The GPR scan to use from the file.
samp_rate - The number of nanoseconds per trace sample.
low_freq - Frequency in MHz (enter 200 for 200 MHz). Frequencies below this value are

removed. Vaueislimited to be between the Nyquist (highest) and fundamental
(lowest) frequencies.
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