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This document has been prepared to assist users of HVLab
equipment and software. Information in this document is
subject to change without notice and does not represent a
commitment on the part of the authors or the University of

Southampton.

The material contained herein is believed to be correct and is
supplied in good faith. The University and the authors assume
no responsibility and shall have no liability of any kind
arising from the supply or use of this document or the

material contained herein or the software described herein.

Manual written by G S Paddan, C H Lewis and C M Nelson.
Copyright (c) 1989, 1994 University of Southampton. All rights
reserved. '

HVLab programs by C H Lewis and R H Y So.

Copyright (c) 1989, 1994 University of Southampton.

All rights reserved.

Compiled in PC/FORTH.
Copyright (c¢) 1987, Laboratory Microsystems, Inc.
IBRM PC, EGA and CGA are registered trademarks of International

Business Machineg Corporation.

Microsoft and MS-DOS are registered trademarks of Microsoft

Corporation.
PC/FORTH is a trademark of Laboratory Microsystems, Inc.

Hercules is a registered trademark of Hercules Computer

Technology.
Techfilter is a trademark of Onsite Instruments Inc.

PClabs is a trademark of Advantech Co. Ltd.

-103 -



1. INTRODUCTION

HVLab is a software package for data acquisition and analysis,
running under MS-DOS on an IBM PC compatible computer.
Software controlled anti-aliasing filters, analogue-to-digital
converters and digital-to-analogue converters enable signals
to be acquired, stored on disk in digital form and
subsequently re-created in analogue form if regquired. The
software package includes a comprehensive selection of
functions for frequency analysis, digital filtering, many
other operations on digital data files and the graphical

display of results.

This manual contains operating instructions and programmer's
information for the HVLab digital data acquisition and

analysis system.

Sections 2 to 7 are concerned with the description of the
structure and operation of the software package. Additional
information is contained in the Appendices.

The hardware supplied with each system may vary depending on

the requirements of the wuser. This section contains

additional information relating specifically to your system.

-1.1-
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1.1 System-specific Information

System Serial Number: 9410
Supplied to: Department of Human Environment
Engineering

National Institute of Industrial
Health
6-21-1, Nagao, Tama-Ku

Kawasaki 214, Japan

Date: October 1994
HVLab software: Version 3.80
Data conversion: : Can be used with Advantech PCL

718/818, Metrabyte DAS 16/1402/1602
analogue interfaceboards and
(optional) TECHFILTER anti-

aliasing filter board

1.2 Installing the Software

The complete installation procedure is documented in Appendix
5 and Section 2 gives instructions on running the HVLab

software.

- secl.doc
October 1994
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2. USING THE SOFTWARE - A SIMPLE GUIDE
2.0 Introduction

HVLab was originally developed for the analysis of vibration
data in accordance with British and International standards
concerning the evaluation of effects on humans. It 1is,

however, suited to many other signal processing applications.

The HVLab software is a superset of the computer language
FORTH. It contains a number of functions for the acquisition
and analysis of analogue signals. There is also a full set of
primitive functions (referred to as words) complying with the
FORTH-83 standard, with additions for handling real and

complex floating point numbers, strings and data files.

FORTH is interactive, so that operations can be executed

directly as commands from the keyboard.

This section of the manual is intended to provide the user
with a general description of the system's capabilities and
contains sufficient information to allow operation of the
software interactively. More detailed information can be

found in later sections.

2.1 Getting Started

The instructions for setting up and switching on your system
are included in Section 1. The software can be automatically
loaded and started up when the computer 1is switched on or
reset. If your system is not set up to do this, type the
commands after the DOS prompt:

-2.1-

- 106 -



cd \hvlab \ change to HVLab directory
hvlab (or HVLAR) \ run the HVLab software

After a few seconds, the HVLab title screen will be displayed
and the "ok" prompt will appear on the left of the screen.

The system is now ready for use.

2.2 The Data analysis Words

Each of the commands in the package is defined as a word in
the computer language FORTH. These words perform operations
such as data acquisition, arithmetic and time-series analysis
functions, frequency-weighting, graphical display, etc. A
full description of each word and its method of wuse is
‘included in Appendix 1. (It is not necessary to have FORTH
programming experience to use the HVLab software, although a
knowledge of the language will allow the user to define new
words for specific applications and to compile existing words

into programs for batch processing.)
2.3 Some Simple Examples

This exercise illustrates the use of some of the data analysis

words in the system. For example, type:

1 SINE
and press the RETURN key. (Note that UPPER CASE characters
are used.) If you make a mistake, characters may be deleted
using the "backspace" or "backward delete" key. The command

you have entered will cause a sinusoidal function to be

generated and stored in digital form in a data £ile called

win, You will see some descriptive information relating to
this sine function (frequency, sampling rate, etc.) displayed
-2.2~-
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on the screen, followed by the "ok" prompt. The "ok" tells
you that the procedure is complete, and the system is waiting

for further instructions.

The data you have generated may be displayed in graphical
form. Type:

1 GRAPH

When the RETURN key is pressed, the contents of data file 1
will be plotted on the screen as a function of time. The menu
at the bottom of the screen shows the available options for
changing the scale, range or size of the display, adding
titles to the graph, etc. To exit from graphical display
mode, move the cursor to "Exit" using the left:or right arrow
key and press the RETURN key.

To perform a spectral analysis on this data, tYpe:

1 2 PSD
This calculates the power spectral density of the time history
data in file 1 and puts the result in file 2. As before, the
new data may be displayed as a graph:

2 GRAPH
Because the input was a sine wave, this graph will show a

single peak, indicating that the signal contained energy at

only one frequency.

-2.3-
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2.4 Data Files

Vibration information is stored in the computer in data files.
The name of a data file must be a positive integer between 1
and 32767. It is necessary to specify file names before using

many of the words in the analysis software package.

Routines which operate on existing data require input files to
be specified. For example:
1 GRAPH

Routines which generate or alter data require output files to

be specified:
50 SINE

Many routines require both input and output files:

100 200 PSD

A list of the data files you have created may be displayed by
typing the word DIR. Files may be deleted using DEL. For
example, to delete file 4, type:

4 DEL

2.5 Parameters

Most of the routines require items of information to be
provided by the wuser each time they are used. Some
parameters, such as input and output file names must be typed
in from the keyboard before the word is entered. These are
. known as stack parameters. Other parameters are stored in a
parameter table and are automatically read by the computer

when required. The parameter table may be displayed on the

-2 .4-
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screen by typing:
PARAMETERS

The parameters in the table are listed on the screen, together
with their default wvalues, i.e. the values to which they are
automatically set when the computer is switched on. The use
of these parameters 1is documented fully in Section 3.4,
Section 4.5 and Appendix 1 (Directory of the Data Analysis
Words) .

The menu at the bottom of the screen allows you to make
changes to the values of the table parameters as required by
the application. The amended table may then be saved to disk,
if desired, and previously saved parameter tables may be
restored for use. This means that you do not have to set up

all the parameter values each time the system is used.

-

2.6 Calling HELP Messages

Information on the function of the available words and their
associated parameters is contained in HELP windows. The HELP

index may be displayed on the screen by typing:
HELP

The index contains a list of all available data analysis words
and other items of information available in HELP. The "Home",
"End" and vertical cursor keys allow this list to be scrolled
up and down. To get information on any of the subjects listed
in the index, press the F2 key and type in the name of the
required information (e.g. ARCHIVE). If the name of the word
is known, it is not necessary to use the HELP index. Just

type, for example:

-2.5-
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HELP ARCHIVE

Use the cursor keys to scroll through a HELP text that is too
long to fit in one window. To exit from HELP, use the
function key F1. Further information on the facilities
available from HELP may be obtained by typing:

HELP HELP

guide.man
August 1994
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APPENDIX 1 HVLab DATA ANALYSIS WORDS

The words which execute the principal routines for data
acquisition and analysis are described on the following pages.
The description of each word (which is also available using
HELP) includes a list of the required parameters. Some of
these must be placed on the stack (i.e. typed in before the
word itself); others are set up in the. parameter table. The
current values of the parameters in the table may be displayed
and altered if desired using the word PARAMETERS.

To run any of the routines from the keyboard, simply type in
the stack parameters in the specified order, separated by
spaces, followed by the name of the routine (i.e. the woxrd).

Examples are given for each word described in this appendix.
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HVLab DATA ANALYSIS WORDS

The data acquisition and analysis words in the HVLab software
package may be placed in the following categories:

Utility words - extension utl

Display words - extension dis

Signal processing and analysis words - extension spa
Vibration evaluation words - extension vib

Analogue data input and output words - extension adc
Signal generation words - extension sig

File arithmetic words - extension ari

Primitive words - extension prm

W 0 9 0 U b W N

Programming and system information - extension sys

A collection of primitive words exists, with which the more
advanced user may write special application routines. These
are listed in Appendix 2.

High-level Words Available

Utility Words

ABORT Aborts a procedure

ALTER Alters a value in a real file

ARCHIVE Copies a data file to floppy disk

BYE Exits to MS-DOS

CBALTER Alters a value in the control block
CBVALUE Reads a value from a file control block
CD Changes the input and output datapaths
CLIMIT Truncates modulus of a complex file
CMPLX>REAL Converts a complex file to two real files
COPY Copies a data file

DEL Deletes a data file

?DEL Deletes data files interactively

DIR Displays directory listing of data files
EXPORT Converts HVLab data to other formats
EXTRACT Copies part of a data file

HELP Displays HELP windows
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IMPORT
LIMIT
LXTRACT
MERGE
NDEL

PARA
PARAMETERS
REAL>CMPLX
REN
RESAMPLE
RESTORE
SKIP

SORT

UNITS
VALUE

Display words

GRAPH
GRAPHS
LISTING

Converts alien data to HVLab format
Truncates a real file to specified limits
Copies part of a data file, unlimited length
Merges a number of data files

Deletes a series of data files

Reads or sets a parameter value

Displays the parameter table

Converts two real files to one complex file
Renames a data file

Resamples a data file

Copies a data file from floppy disk

Copies equally spaced data between files
Sorts into ascending order

Changes units in a data file control block

Reads a data value from a data file

-

Displays a data file in graph form
Overlays graphs from different files

Lists and edits values in a data file

Signal processing and analvyvsis words

ACF

CCF
COHERENCY
CONVOLVE
CSD
DBRATIO

DIFFERENTIAL

FFT
FILPERCENT
HIBESSEL
HIBUTTER
IFT
IMPULSE

INCLINATION

INTEGRAL

Auto correlation function

Cross correlation function

Coherency function

Convolution of two data files

Computes cross spectral density function
Ratio of two data files in dB

Numerical differentiation of a data file
Performs Fast Fourier Transform

Computes percentiles across files
High-pass Bessel filtering

High-pass Butterworth filtering

Computes inverse Fourier Transform
Generates impulse response function
Computes rotational angle from horiz accel

Numerical integration of a data file
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2INTEGRAL
INTEGRATE
LOBESSEL
LOBUTTER
MODPHASE
NORMALISE
PERCENTILE
PROBDEN
PSD
RMS>DC
ROTATION
STATISTICS
STATS
TAPER
TRIGFUNC
WINDOW
1/10CTAVE
1/30CTAVE
1/1FILTER
1/3FILTER

Two-section integration of a data file
Cumulative integration of a data file
Low-pass Bessel filtering

Low-pass Butterworth filtering

Converts complex data to modulus and phase
Subtracts mean value from a data file
Computes percentile points

Computes probability density

Computes power spectral density function
RMS to DC conversion

Converts two linear motions to rotational
Computes statistics of a data file
Computes summary statistics of a data file

Applies a cosine taper to ends of a file

Computes trignometric functions on real files

Selects window for spectral analysis
Computes 1/1 octave spectrum
Computes 1/3 octave spectrum’
Applies 1/1 filter to a file
Applies 1/3 filter to a file

Vibration evaluation words

ADRIDE
FWEIGHT
MSDV

MST

RIDE

RMS

VDV
WEIGHT
WEIGHTING

Continuous ride evaluation

Frequency weights acceleration psd
Computes motion sickness dose value
Computes motion sickness index

Vehicle ride evaluation

Computes root-mean-square of a data file
Computes vibration dose value

Performs BSI and ISO frequency weighting

Generates frequency weighting curves

Analogue data input and output words

ADC
ADRIDE
CALIBRATE
DATA

Non-interactive AtoD conversion
Continuous ride evaluation
Calibration and ranging of input channels

Input and/or output of analogue data
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STREAM

Stream data via disk

Signal generation words

RANDOM
SINE
SWEEP

CMPLXFN
FILE+
FILE-
FILE*
FILE/
FILE+FILE
FILE-FILE
FILE*FILE
FILE/FILE
FILAVERAGE
FILESQ
FILESQRT
FILOG
-FILE
/FILE
REALFN
RUNAVERAGE

Generates random function
Generates sinusoidal function

Generates sine sweep function

File arithmetic words

Complex functions on values in data file
Adds a constant to a data file
Subtracts a constant from a data file
Multiplies a data file by a constant
Divides a data file by a constant
Addition of two data files

Subtraction of two data files
Multiplication of two data files
Division of two data files

Computes averages across several files
Squares a data file

Square root of a data file

Log1g of a data file

Subtracts file from a constant

Divides constant by a file

Real functions on values in data file

Computes running averages through data file

appl.doc
August 1994
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