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Example Screen Shot of VisTools Version 2 for Windows
1. Introduction

VisTools is a program that contains various tools derived from Visualyse, the Visual Interference Analysis Software package, which you can use to calculate parameters frequently used in radio-communication analysis. For example you can calculate free space path loss or the peak gain of an antenna quickly and easily without having to remember the formula or program spreadsheets. These tools are combined together to produce simple link budget calculators.

Visualyse Tools can be accessed on a range of platforms including:

· Windows

· Palm Computing

Please check out the terms and conditions at the end of this document.

For radio communication simulation software, we can provide you with the Visualyse simulation package. More information about Visualyse can be found later in this document.

If you have ideas for more tools let us know as we continue to develop the Visualyse Tools.

Installation

Installation depends upon the platform that you intend to run Visualyse Tools on.

1.1 Windows

This requires that the “VisTools.exe” file be copied on to your machine. You can then create short cuts to it as you need. It stores the values you last used in a file called “VisTools.dat” in the same directory as the program is run from. This program runs on Windows 95, 98, and NT.

1.2 Palm

This requires that two files, “mathlib.prc” and “vistools.prc” are installed on your machine using the standard Palm Pilot installation programs. It stores the values you last used on the Palm and are backed up automatically. Note that Palm OS 2.0 or higher is required.

Tools

This section describes the tools themselves. Note that there can be minor differences between implementations on different platforms.

1.3 Constants

This section uses the following constants:

Constant
Value
Units

c
2.998e5
km/s

Re
6378.145
km

(
3.9860125e5
km

K
-228.6
dBK

1.4 General Tools

1.4.1 dB Calculation

xe "Tools"

xe "Tools:dB Calculation"The dB tool converts between dB (d) and absolute (a) using:



[image: image2.wmf]a

d

a

d

=

=

10

10

10

10

log

(

)


1.4.2 Frequency to Wavelength

xe "Tools:Frequency to Wavelength"The Frequency tool converts between frequency f and wavelength ( using:
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where c is the speed of light

1.4.3 Spreading Loss

xe "Tools:Pathloss"The Path loss tool calculates the spreading loss used in power flux density calculations. The parameters used are:

SYMBOL 183 \f "Symbol" \s 10 \h
Distance D in km

SYMBOL 183 \f "Symbol" \s 10 \h
Spreading loss Ls in dB/m^2

These can be calculated from the other using:
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Note that Ls is in metres while D is in Km so there is the conversion factor of 1000 is also used.

1.4.4 Path Loss

xe "Tools:Pathloss"The Path loss tool calculates the free space path loss. The parameters used are:

SYMBOL 183 \f "Symbol" \s 10 \h
Frequency and Frequency units

SYMBOL 183 \f "Symbol" \s 10 \h
Path Length

SYMBOL 183 \f "Symbol" \s 10 \h
Path Loss

Each of these three can be calculated from the other using:
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1.4.5 Temperature to Noise

xe "Tools:Temperature to Noise"The noise tool converts between temperature in Kelvin to noise in dBW/Hz. The following parameters are used:

· Temperature T in Kelvin

· Noise N in dBW

· Bandwidth B in Hz

These parameters are related using the following equations:
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where k is Boltzmann's constant in dBW/Hz/K as defined in Section 3.1

1.5 Orbit Tools

1.5.1 Period

xe "Tools:Field of View"The orbit period tool provides information about circular orbits in terms of field of view and orbit period. The parameters are:

SYMBOL 183 \f "Symbol" \s 10 \h
h = height of satellite

SYMBOL 183 \f "Symbol" \s 10 \h
a = semi-major axis of orbit

SYMBOL 183 \f "Symbol" \s 10 \h
P = orbital period

The equation is:
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where:

( = GM is the gravitational constant for the Earth, specified in Section 3.1.

a = semi-major axis of orbit = Re + h

1.5.2 Orbit Angles

xe "Tools:Field of View"The orbit angles tool provides information about circular orbits in terms of elevation angle on earth and corresponding angle at satellite. The parameters are:

· height of satellite

· elevation angle at earth

· angle at satellite

· distance to horizon

as shown in the figure below:
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Figure  AUTONUM  Field of View Parameters

The equations are standard trigonometry:
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1.6 Gain Calculations

The various gain tools all use the same inter-related parameters, shown in the Venn diagram below.
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1.6.1 Peak Gain

xe "Tools:Peak Gain"This tool calculates peak gain based on the following parameters:

SYMBOL 183 \f "Symbol" \s 10 \h
frequency and frequency units f

SYMBOL 183 \f "Symbol" \s 10 \h
dish size D, usually given in m, must be converted to/from km for calculations

SYMBOL 183 \f "Symbol" \s 10 \h
efficiency (
SYMBOL 183 \f "Symbol" \s 10 \h
peak gain Gmax
These parameters are related using the following equation:
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1.6.2 Half Power Beamwidth

xe "Tools:Half Power Beamwidth"The Theta-3dB tool calculate half power beamwidth based upon the following parameters:

SYMBOL 183 \f "Symbol" \s 10 \h
peak gain, Gmax
SYMBOL 183 \f "Symbol" \s 10 \h
efficiency, (
SYMBOL 183 \f "Symbol" \s 10 \h
half power beamwidth, (3dB
These parameters are related using the following equation:
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1.6.3 Relative Gain

xe "Tools:Relative Gain"The relative gain tool calculates offaxis gain within the main lobe for a pure parabolic dish, based upon the following parameters:

SYMBOL 183 \f "Symbol" \s 10 \h
gain relative to peak, Grel
SYMBOL 183 \f "Symbol" \s 10 \h
Half power beamwidth, (3dB
SYMBOL 183 \f "Symbol" \s 10 \h
Offaxis angle, (
Also used is the peak gain, Gmax.
Three basic gain patterns are available:

· Parabolic

· 29-25log(
· 32-25log(
The various gain patterns are described below.

1.6.3.1 Parabolic Gain Pattern

These parameters are related using the following equation:
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1.6.3.2 29-25log(
This represents a gain pattern with parabolic main beam and side lobe of shape 29-25log( similar to that in ITU-R RR Appendix 30B Earth Station A. The equations are:

 XE "Gain Patterns:App30B Earth Station B" Calculate:
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Noting that all angles here are in degrees, then:
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Then relative gain is:
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1.6.3.3 32-25log(
This represents a gain pattern with parabolic main beam and side lobe of shape 32-25log( similar to that in ITU-R RR Appendix 30B Earth Station B. The equations are:

 XE "Gain Patterns:App30B Earth Station A" Calculate:


D/( = 
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Noting that all angles here are in degrees, then:
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Then relative gain is:
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1.6.4 G/T

This tool calculates one of the measures of receiver performance, the ratio of its gain to temperature, using the following parameters:

· Peak Gain, G

· Receive Temperature, T

· Ratio of peak gain to receive temperature G/T

These parameters are related using the following equation:
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1.7 Link Budget Tools

1.7.1 C/N

Some of thexe "Tools:Link Budget" tools above are combined to produce a link budget tool with the following parameters:

SYMBOL 183 \f "Symbol" \s 10 \h
frequency, f, entered either directly or using the frequency tool

SYMBOL 183 \f "Symbol" \s 10 \h
transmit power, P, entered directly, or calculated from transmit EIRP

SYMBOL 183 \f "Symbol" \s 10 \h
transmit peak gain GTXmax, entered either directly or using the peak gain tool

SYMBOL 183 \f "Symbol" \s 10 \h
transmit relative gain GTXrel, entered either directly or using the offaxis gain tool

SYMBOL 183 \f "Symbol" \s 10 \h
transmit eirp, EIRP, either entered directly or calculated from C or using:




EIRP = P + GTXmax + GTXrel
SYMBOL 183 \f "Symbol" \s 10 \h
free space path loss, Lfs, either entered directly or using the pathloss tool

SYMBOL 183 \f "Symbol" \s 10 \h
other losses, Lother, entered directly

SYMBOL 183 \f "Symbol" \s 10 \h
receive peak gain GRXmax, entered either directly or using the peak gain tool

SYMBOL 183 \f "Symbol" \s 10 \h
receive relative gain GRXrel, entered either directly or using the offaxis gain tool

SYMBOL 183 \f "Symbol" \s 10 \h
receive power, C, either entered directly or calculated from EIRP or C/N  using



C = EIRP - Lfs - Lother + GRXmax + GRXrel
SYMBOL 183 \f "Symbol" \s 10 \h
receive noise, N, either entered directly or using the noise tool

SYMBOL 183 \f "Symbol" \s 10 \h
receive C/N, either entered directly or calculated using:



C/N = C - N

Note that:

SYMBOL 183 \f "Symbol" \s 10 \h
if C is changed directly the C/N0, EIRP and transmit power fields update accordingly

SYMBOL 183 \f "Symbol" \s 10 \h
if the EIRP field is changed directly, the C, C/N, and transmit power fields update accordingly

SYMBOL 183 \f "Symbol" \s 10 \h
if the transmit power field is changed directly, the EIRP, C and C/N, fields update accordingly

SYMBOL 183 \f "Symbol" \s 10 \h
if the C/N field is changed directly the C, EIRP, and transmit fields update accordingly

1.7.2 C/(N+I)

This tools is based upon the relationships between the following four link criteria:

· C/N

· I/N

· C/I

· C/(N+I)

Using the equations such as:
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Both C/N and I/N can be calculated using the link budget tool discussed above. When changing C/I and C/(N+I) either the C/N or I/N could be changed, and so an option is available to select which is to be fixed.

1.7.3 PFD and EPFD

This tool is similar to the C/N tool but calculates Power Flux Density (PFD) and Equivalent Power Flux Density (EPFD) rather than C/N, and hence is based upon spreading loss rather than free space path loss.

Some of thexe "Tools:Link Budget" tools above are combined to produce a link budget tool with the following parameters:

SYMBOL 183 \f "Symbol" \s 10 \h
frequency, f, entered either directly or using the frequency tool

SYMBOL 183 \f "Symbol" \s 10 \h
transmit power, P, entered directly, or calculated from transmit EIRP

SYMBOL 183 \f "Symbol" \s 10 \h
transmit peak gain GTXmax, entered either directly or using the peak gain tool

SYMBOL 183 \f "Symbol" \s 10 \h
transmit relative gain GTXrel, entered either directly or using the offaxis gain tool

SYMBOL 183 \f "Symbol" \s 10 \h
transmit eirp, EIRP, either entered directly or calculated from C or using:




EIRP = P + GTXmax + GTXrel
SYMBOL 183 \f "Symbol" \s 10 \h
spreading loss, Ls, either entered directly or using the spread loss tool

SYMBOL 183 \f "Symbol" \s 10 \h
other losses, Lother, entered directly

SYMBOL 183 \f "Symbol" \s 10 \h
in the case that EPFD is required, the receive peak gain GRXmax, entered either directly or using the peak gain tool

SYMBOL 183 \f "Symbol" \s 10 \h
receive power flux density, PFD, either entered directly or calculated from EIRP using



PFD = EIRP - Lfs - Lother
SYMBOL 183 \f "Symbol" \s 10 \h
receive equivalent power flux density, EPFD, either entered directly or calculated from EIRP using



EPFD = EIRP - Lfs - Lother + GRXrel
The peak gain field is also used in the calculation of relative gain for the receive antenna.

Note that:

SYMBOL 183 \f "Symbol" \s 10 \h
if PFD is changed directly the EIRP and transmit power fields update accordingly

SYMBOL 183 \f "Symbol" \s 10 \h
if the EIRP field is changed directly, the PFD and transmit power fields update accordingly

SYMBOL 183 \f "Symbol" \s 10 \h
if the transmit power field is changed directly, the EIRP, and PFD fields update accordingly

What is Visualyse?

Visualyse™ is the standard, recognised, software package to model radio frequency systems.  The Visual Interference Analysis Software can be used to analyse a wide range of radio communication systems, both satellite (GSO and NGSO systems) and terrestrial systems, and interactions between them. 

From the beginning, Visualyse™ was designed to be both powerful and easy to use, employing the full capacities of Microsoft Windows™ to display the behaviour of complex systems. 

Visualyse™ has been designed for interference modelling, with concepts such as station dynamics and link criteria such as C/(N+I) built in. You can quickly define and analyse complex simulations that would take years of study using conventional tools. 

Visualyse™ is above all Visual, so that the results are not numbers from a black box, but explanations with clear visual descriptions.

Visualyse™ can be used to analyse systems in the BS, BSS, FS, FSS, MS, MSS, Aeronautical, Maritime, Inter-Satellite, Earth Exploration, Radio Astronomy, Radio navigation, Space operation, and other services.

Visualyse can be enhanced by five add-on Modules:

Terrain Module: to handle terrain based propagation including analysis of terrain paths, visibility, and diffraction losses, including full graphical representation of terrain area and terrain paths.

Traffic Module: handling traffic loading where by links switch on and off, including state machines, time of day variations, and exclusion zones.

Monte-Carlo: any of the input variables can be defined using Monte Carlo techniques, with standard distributions and user defined tables. Variables can also be defined explicitly for various time steps.

IDWM Module: Visualyse provides an interface into the ITU database of geo-climatic parameters, IDWM.
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Transfinite Systems Ltd

Transfinite Systems is a UK based company that specialises in software products, tools and consultancy for the radio communications market world-wide. 

For more information about Visualyse or other products and services from Transfinite systems Ltd, please contact us at:

Transfinite Systems Ltd

17-21 George Street

Croydon CR0 1LA


UK
Phone:
+44-181-681-1918

Fax:
+44-181-688-5859

Email:
info@transfinite.com

Web:
www.transfinite.com

2. Trademarks and Copyright

Windows NT, Windows 95 and Windows 98 are registered trademarks of Microsoft Corporation.

Palm Computing is a registered trademark of 3Com Corporation.

IDWM is © ITU and supplied under license.

( Transfinite Systems Ltd, 1999

Terms and Conditions

YOU SHOULD READ CAREFULLY THE FOLLOWING TERMS AND CONDITIONS

LICENSE AND ACCEPTANCE OF THIS SOFTWARE

These Terms and Conditions set out the basis upon which Transfinite Systems Limited (“the Licensor”) will grant you (“the Licensee”) a non-exclusive non-transferable license to use the software.

Loading the software into any computer indicates your acceptance of these Licence Terms and Conditions. 

LICENSEES UNDERTAKINGS

(a) Not to translate, adapt, vary or modify the software.

(b) Not to sell or otherwise distribute the software for financial benefit.

(c)
Not to dissemble, decompile or reverse engineer the software provided however that in the case of decompilation, the Licensee may incidentally decompile the software only if it is essential so to do in order to achieve interoperability of the software with another software program (“Permitted Purpose”) and provided the information obtained by the Licensee during such decompilation is only used for the permitted purpose and is not disclosed or communicated to any third party whom it is not necessary to disclose or communicate such information without the Licensors prior written consent and is not used to create any software which is substantially similar to the expression of the software nor used in any manner which would be restricted by copyright.

WARRANTY

(a) The Licensee acknowledges that the software is not error-free and agrees that the existence of errors does not constitute a breach of this License.

(b) To the extent permitted by the applicable law, the Licensor disclaims all other warranties with respect to the software either express or implied including but not limited to any implied warranties of merchantability, or fitness or quality for any particular purpose and/or use.

ALL OTHER WARRANTIES AND CONDITIONS EXPRESS OR IMPLIED STATUTORY OR OTHERWISE ARE HERBY EXCLUDED TO THE FULLEST EXTENT PERMITTED BY LAW.

LICENSORS LIABILITY

(a)
The Licensor shall not be liable to the Licensee for any loss or damage whatsoever or howsoever caused arising directly or indirectly in connection with this licence or the software its use, installation or otherwise except to the extent that such liability many not be lawfully excluded under the law.

(b)
Not withstanding the generality of (a) above the Licensor expressly excludes liability for indirect, special, incidental, or consequential loss or damage which may arise in respect of the software, its use, the system or in respect of other equipment or property, or for loss of profit, business, revenue, goodwill or anticipated savings.

(c)
In the event that any exclusion contained in this licence shall be held to be invalid for any reason and the Licensor becomes liable for loss or damage that may lawfully be limited, such liability shall be limited to the licence fee paid by the Licensee for the software.

(d)
The Licensor does not exclude liability for death or personal injury to the extent only that the same arises as a result of the negligence of the Licensor, its employees, agents or authorised representatives.

Copyright, patents, trade marks, and other intellectual property rights

You are permitted to load, install and use the software contained in this package on any number of CPUs for which the Licensee wishes to use the software.

The copyright and other intellectual property rights in this software is owned by Transfinite Systems Limited.

The Licensee acknowledges that any and all of the copyright, trade marks, trade names, patents, and other intellectual property rights subsisting in or used or in connection with the software including all documentation and manuals relating thereto are and remain the sole property of the Licensor. The Licensee shall not during or at any time after the expiry or termination of this licence in any way question or dispute the ownership by the Licensor thereof.

Confidential Information

All information, data, drawings, specifications, documentation, software listings, source, or object code which the Licensor may have imparted and may from time to time impart to the Licensee relating to the software (other than the ideas and principles which underlie the software) is proprietary and confidential. The Licensee hereby agrees that it shall use the same solely in accordance with the provisions of this licence and it shall not at any time during or after expiry or termination of this licence, disclose the same, whether directly or indirectly, to any third party without the Licensors prior written consent.

The Licensee further agrees that it shall not itself or through any subsidiary, agent or third party use such confidential information to copy, reproduce, translate, adapt, vary, modify, decompile, disassemble, or reverse engineer the software nor shall the Licensee sell, lease, licence, sub-license or otherwise deal with the software or any part or parts or variations, modifications, copies, release, versions or enhancements thereof or have any software or other program written or developed for itself based on any confidential information supplied to it by the Licensor.

Termination

This Licence shall terminate forthwith if the Licensee is in breach of any terms condition or provision of this licence. Upon termination you shall destroy all disks and documentation including any of the software recorded on the hard disk of any computer under your control or return the same forthwith to the Licensor.

LAW

The parties hereby agree that the licence concluded between them and constituted on these Terms and Conditions shall be construed in accordance with English law and the parties hereby submit to the exclusive jurisdiction of the English Courts.
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