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Software License Notice 

This manual and software are copyrighted by Nanco Software with all rights 

reserved. This manual or software may not be copied in whole or part without 

written consent of Nanco Software, except in the normal use of the software or 

to make a backup copy of the software. 

 
 

Warranty 

Nanco Software warrants the files and documentation to be free of defects in 

workmanship for a period of 60 days from the date of purchase. In the event 

of a defect in material or workmanship during the warranty period, Nanco 

Software will replace the defective files or documentation. The remedy for this 

breach of warranty is limited to replacement only and shall not cover any other 

damages. 

 
 

Liability 

Nanco software can take NO responsibility for any damage or losses that can 

be traced back to the use of AXIS ILS SIMULATOR SOFTWARE. To get the 

optimum result from this software, the user should have a good knowledge of 

ILS theory and have proper experience in practical work with ILS equipment to 

use the computed results with caution. 

 
In some cases where the simulated results from predicting signal quality due to 

scattering objects are in the same magnitude as the allowed tolerances, 

additional practical tests or advice from a second source of consultants should 

be considered. 

 

Format 

This file is formatted for printing double sided in A4, and then cut in half from A4 to 

A5 size to make a handier physical format. 
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The AXIS110J is an efficient tool for a practical ILS localiser simulation. 

The simulation is based on a three-dimensional mathematical model of a localiser 

antenna system, reflection plane and up to 16 scattering objects. 

The signal propagation model uses physical optics for treating reflection objects, 

which are rectangular sheets reflecting, diffracting, and shadowing the illuminated 

field. Also, horizontal wire stretches can be modeled. 

Simulation experience on site models will increase confidence in predicting the 

performance of planned localiser systems. 

A number of antenna systems from the most important manufacturers are 

included and can be tested and compared on particular airport models. 
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2. Usage areas 
The AXIS110 usage is mainly in these six areas: 

 

I Setting-up guidance 

The Control Panel shows all physical and electrical settings together 

with readings from sample probes in the Antenna Distribution Unit 

(ADU) to guide in correct ground setup & phasing in order to minimize 

flight inspection time at the commissioning of the installation. 

II Prediction of signal quality 

The influence on the signal quality from the planned buildings or 

constructions on the airport area can be predicted by modelling the 

constructions. 

III Finding optimum antenna system 

Simulation of specific installations in a given airport model to compare 

the theoretical signal quality with the achieved Flight Inspection 

results. By adjusting the model so the simulations resemble the actual 

results, one gets control and understanding of the model performance 

and behavior. When a model is established, the simulator can find 

the optimum antenna system or adjustment settings to obtain the best 

possible signal quality. 

IV Determine sensitive areas 

Establish sensitive areas for a simulated aircraft tailfin, vehicle or 

construction crane with a given size and orientation. The object will be 

moved around and optionally rotated to the worst-case orientation to 

find the border of the sensitive area where this object will produce a 

specified bend amplitude at a selected receiver location or flight path. 

The objective is to obtain qualified restrictions for the movement of 

various aircraft and vehicle types as well as erecting buildings on the 

airport. 

V Simulating the drifting of system parameters 

Stability testing by introducing changes in both course and clearance 

antenna feeds and their mechanical positions to learn what impact this 

will have on both nearfield and far field signals. This is important in 

order to specify maintenance limits for the system in order to set the 

proper alarm limits in the monitors as well as finding the signal 

response at the ground measurement points on specific installations. 

VI Training 

Learn how the ILS Localiser system really works under all possible 

and impossible situations. A nearly unlimited ñtheory bookò that adds 

neatly into any ILS theory course to supply the instructor with an 

animation and demonstration tool. 
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3. History 
This Software has been under development for many years, and the code is 

optimized to give practical results based on extensive experience with field and 

Flight Inspection measurements. 

The file !A110.NEW contains the historical development information. 

Use the N-hot key in the Control Panel to read the file on screen. Any user that 

did suggest changes that have been carried out are named in brackets after the 

change description. 
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4. Manual 

4.1 Purpose and Scope 
This manual provides instructions on using AXIS110J to make a localiser 

simulation. You will find it useful regardless of your level of computer expertise. 

This userôs guide assumes you are familiar with the ILS theory and the concepts 

that pertain to the ILS-localiser. 

At the end of this manual in the Appendix 3 there are briefly described the 

common definitions and abbreviations used in AXIS110J. 

4.2 Organization 
This manual is divided into sections. Every section describes completely one 

step (module) of the program. Three letters code are added into the page 

numbering for helping a search. 

 

List of Sections 

GEN - General introduction (this section) CPN - Control Panel 
This section introduces how to enter all electrical and mechanical 

parameters of the current LOC-system. 

SET - Setup 

A subunit of the Control Panel for changing the default settings. 

UTL - Utilities 

A subunit of the Control Panel reserved for ILS-tools. 

SCA - Scattering object editor 

A module for entering and modifying up to 16 scattering objects. 

PLY - Playback mode 

A module for displaying the saved screen as a slide show. 

ORB - Orbit mode 

A module for simulating an orbit flight (cross over). 

APP - Approach mode 

A module for simulating an approach flight. 

FIX - Fixed Position mode 

This module is used to simulate the errors in one of the feed 

parameters while measuring CDI in two fixed points. 

BND - Bend Analysis mode 

A module for finding the source of reflections that produce bends on 

the LOC signal. 

SNS - Sensitive Area mode 

A module for defining the sensitive area of the airport where a given 

moving object will cause bends on the LOC signals. 
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Appendices 

A1 - 

 

 
A2 - 

 

 
A3 - 

Localiser Model 

The background information of the simulation model to be used in the 

AXIS110J. 

Files and Directories 

Description of the directories structure and the content of the data files 

to be used in the AXIS110J. 

Definitions and Abbreviations 

A list with a brief description of the commonly used definitions and 

abbreviations. 

4.3 How to use this manual 
The AXIS110 includes a lot of features divided into several modules. 

Due to the organization of this manual, it is not necessary to read throughout the 

manual so you may ignore the sections you are not interested in. 

In any way the usage of the AXIS110J is based on the site and LOC-system 

parameters that is necessary to enter before making any simulation. 

These parameters are entered in the Control Panel (CPN) so it is most important 

to have a good understand of all parameters and functions available in the 

Control Panel. 

If you are fairly new with the AXIS110J we recommend reading through the Control 

Panel section (CPN) before going to the run modes. 

4.4 Language 
All terms and abbreviations of this manual are following the English language. If 

any other language is used the terms will be changed according to the selected 

language. 

So, if you like to follow the instructions of this manual while you are running the 

AXIS110, please select the English language by <3> Setup in the Control Panel. 

4.5 Conventions 
This document adheres to the following conventions: 

Bold  Courier  A text is displayed on the screen, 

examples: 

SBO Ampl  

FWD Dist.(m)  

 

<nn> Angle brackets indicates the special keys on the keyboards; 

examples: 

<1>,<Enter>,<PgUp> 

 
Note: <CR> key is the same as <Return> or <Enter> 

key. CR is a short for Carriage Return used at typewriters. 
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Italics Italics are used in general to emphasize sections of text. In 

particular the notes and the warnings are printed in italics. 
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5. Getting Started 

5.1 System Requirements 

 
AXIS110 requires a computer system with Windows 7 to 12, 8MB internal 

memory. 

 
 

 

5.2 User Code 
AXIS 110 is delivered with different access levels to run the different MODES in 

the Menu. Each mode has its Access Code, which is included in the User Code 

that is entered the first time. 

5.3 Downloading the software 

The software is distibuted by downloads from our web site. 

 

5.4 New Features 
If you have used an earlier version of AXIS 110, you will find new features. 

 
The !A110.NEW file has historical development information. 

Any user who suggested changes that have been implemented, are named in 

brackets after the change description. 

All files starting with "!" in the filename are information regarding this AXIS soft- 

ware family. 

5.5 Installing AXIS110J 

5.5.1 Making Backups 

Make backup copies of the AXIS110J files to guard against loss. 
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AXIS110J User's Guide 

5.5.2 Installation 

The AXIS software family is written for JAVA and need JAVA to be installed on 

the PC. 

We recommend downloading JAVA from this site: https://www.java.com/en/ 

 
When this is done, you are ready for the following steps: 

 
Create a directory named "AXIS" directory on your computer as ñC:> AXISò, or 

anywhere else you prefer. The software is contained in the downloaded ZIP-file. 

 
Open the ZIP file and extract it to the created AXIS directory. 

1. Navigate to the ñAXISò directory and start AXIS 110 by clicking on 

ñaxis110J.jarò 

2. Enter the nine-digit user code for AXIS110J. 

3. The Control Panel is opened. Press ñEnterò and check that the menu contains 

these items: 

- Orbit Cross over 

- Approach 

- Fixed Position 

- Bend Analyzing 

- Sensitive Area 

 
If not, you have not entered the correct user code. Go to (3) Setup, next screen 

(5) Delete user code. 

4. Create a shortcut for AXIS110J 

a. Right-click on the PC main screen, and select NEW and "Shortcut" 

b. Navigate to your AXIS-directory and select the file axis110J.jar, click NEXT and 

Complete. 

 
5. Connect the icon to the shortcut 

a. Right-click on the Java icon on the PC main screen and select Properties 

b. Select change icon. Above all the thumbnails, select "Browse" 

c. Select the A110-64 icon, and press ñOKò. 

 
 

5.6 Starting the AXIS110J first time 

First time you run the software, the user code must be entered. This code is dif- 

ferent for each user and the registered access level, and is found in the attached 

registration letter that comes with the software. 

You will only be asked for this code first time you run it on your machine. 

http://www.java.com/en/
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5.7 Running the AXIS110J 
The software is started with a click on the icon A110J. 

 
 

With exception of first time running, the AXIS110 comes up after opening screen 

to its Control Panel, showing the standard default setup. This setup can be 

changed by running the configuration module through the <3> key on yhe Control 

Panel. 

The Control Panel displays a number of parameters, that can be changed by 

value stepping keys, when the desired parameter is activated (highlighted) by the 

arrow keys. 

Value stepping keys are : 
 

Increment Decrement Factor 

<Insert> <Delete> 0.1 

<PgUp> <PgDn> 1 

<Ctrl-PgUp> <Ctrl-PgDn> 10 

 

A brief help about the operating keys is avalable by <1> and the (H)elp keys. 

W hen all data are set to the desired values, press the <enter> key to proceed to 

the MENU. 

MENU displays a list of modes you can run with the setup entered at the Control 

Panel. 
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Vertical Trace 

VRT 

Ground Current 

GND 

Control Panel 

CPN 

SetUp 

SET 

Scatt. Obj 

SCA 

Main Menu 

 
 

Playback 

PLY 

 
Orbit 

ORB 

Approach 

APP 

 

Fixed Position 

FIX 

Bend Analysis 

BND 

 

Sensitive Area 

SNS 

 

5.8 Structure of the AXIS110 
The AXIS110 consists of different modules. The number of available modules are 

depending on your access level coded into the user number. 

When the software is started it begins with the control panel (CPN) showing the 

default settings. The control panel is used for setting all system and site data. 

W hen this is done you can proceed to the next step (module) by the <Enter> key 

or go backwards with the <Esc> key. 

 

Fig. GEN501  The Main Modules of the AXIS110J 
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5.9 Main steps 
The usage must follow these main steps. 

1. Select if necessary the antenna array to be used in your simulation by 

the <9> key. 

2. Set all the DATA on the upper part of the Control Panel by using the 

arrow keys and value stepping keys. 

3. Enter reflection objects if desired using the <8>. 

4. Enter antenna element errors if desired on the lower part of the Control 

Panel. 

5. Press <enter> to proceed to the Main Menu. 

6. Select one of the Menu Items by the <Up/Dn> arrow keys and <enter>. 

The screen will show the default values of the selected analysing mode. 

7. If any data value should be changed, press R-key to re-enter and con- 

tinue to answer all questions in two ways: 

-Press <enter> if the shown value (default value) is accepted. 

-Enter value from keyboard if another value is desired, and press <en- 

ter>. 

8. If a wrong entry was made, or if the wrong menu item was selected, just 

press the <Esc> to start over again. 

9. Set Toggles by the first letter of the toggle to get the desired computing 

parameters and the display settings. 

10. Press <enter> to perform the computation. 

11. To break a graphic computation or return from the module you are in 

use the <Esc>. 

12. After the graph has been drawn, press the keys shown at the bottom of 

the screen for special functions. 

 
 
 
 

Editorial NOTE about this User Manual 

 
The <F1> through <F10> keys were one-stroke keys (hot key) in earlier versions, 

but on modern PCs the keys they became two-stoke keys, ie. not so easy to make 

rapid selections as before. 

 
The <F1> throgh <F9> keys were therefore replaced by <1> through <9> keys, still 

one-stroke. The >F10> was replaced by the <Esc> key. 

 
There might be several <F> keys in this manual figures, but bear in mind that you 

just omit the F, and use the numeric corrresponding key instead. 
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6. Updates 

6.1 New releases 
The AXIS110 comes in updated releases Rnn, where nn is the release number. 

When new versions of the software are issued, the new files should be updated. 

Contact Nanco for more information. 
 

6.2 Access code 
The AXIS110 is delivered with different access levels to run the different items 

(MODES) in the Menu . Each mode has its Access Code, which is included in the 

User Code that is entered the first time. 

If higher Access Code has been given after the Software has been taken into use, 

delete the present Code by using the <3> key in the Control Panel, press <enter> 

and select the (5) option from the SubMenu. 

Restart the software and enter the new User Code. 

The User Code/Access Level is written to the AL.001 file. 
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7. System Configuring 

7.1 Display Screen 
The graphic screen will be adjusted to the computer in use. 

 
 

 

7.2 Printer Drivers 
These are no longer used. 

 

 

7.3 The Default Setup 
W hen starting the software, the default setup configuration will come up. 

This can be changed and saved as a new setup by using the <3> key of the 

Control Panel. 

The setup configuration includes : 

 
- antenna array 

- site data (frequency and antenna front terrain data) 

- receiver response (Low Pass Filter) and 

- color palette 

 
Detailed description is given in the SET-section. 
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1. Description 
The Control Panel is the most important panel of the localiser simulation con- 

taining all electrical and mechanical data of the current localiser system. 

All data input parameters or settings are entered with easy-to-use arrow keys 

to change the values or introduce system errors directly on the screen. Any 

phase and amplitude change can be adjusted as well as any mechanical align- 

ment of each individual antenna element. 

For two frequency systems, the amplitude ratio and phase relationship be- 

tween the course and clearance SBO/CSB signals can be set to any nominal 

or erratic value. 
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2. Screen layout 
The Control Panel contains two types of fields : 

1. Info Fields 

2. Data Fields. 

The info-fields cannot be changed on the screen as they are result of comput- 

ed values and are just for information purposes. 

The data-fields can be activated (highlighted) by the arrow keys and their con- 

tents can be changed. 

2.1 Info Fields 
There are seven info fields in the Control Panel: 

1. Heading 

2. Antenna array 

3. Presence of utilities and a number of Scattering objects 

4. ADU-fields 

5. Registration info and Function keys 

 

 
Fig. CPN201 Info Fields of the Control Panel 

 
Heading (1) 

The Heading shows the Date, Time and the Software Identification with the 

serial number. The I-key will show the release version and date in the heading 

field. 

 

Antenna Array (2) 

The Antenna Array info shows the selected Antenna Array name and descrip- 

tion. The <9> key is used to load a new antenna array from available systems 
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(*.ASY files) in the AXIS directory. Then the screen will show all available 

antenna systems, which can be loaded into the model by moving the cursor by 

the arrow keys and then pressing <enter>. 

Use <5> to load antenna systems from other directories or a diskette. First type 

in the drive (eg. A:) or the directory name (eg. C:\USER). 

The current antenna system can be saved in the AXIS directory by the (7 -Files) 

menu item and "save ASY file". 

 

 
Common info and a number of Scatters (3) 

CDI /DDM  CDI means the deviations in the ADU-fields are shown in 

uA as well as DDM means that deviations in the ADU- 

fields are shown in % 

Note: <Alt-D> is used as toggle to select between CDI and DDM 

 
Scatters : 2  Number of entered scatters. The <8> key is used to enter 

Scattering Objects, or to view and modify the existing 

ones. 

ADU fields (4) 

There are two ADU fields in the lower part of the Control Panel displaying the 

CDI or DDM and the SDM at the ADU output probe for any setting of the sys- 

tem. Positive sign means FLY LEFT (150Hz predominance). 

One field is for the combined Course and Clearance signal and the other 

shows the Clearance signal only. For reading the Course signal only, switch 

the Clearance off by the C-key toggle function. 

For dual frequency systems, the capture effect is taken into account and the 

displayed value of the Course Signal ADU is the actual value to be measured 

by an ordinary ILS test receiver connected to this test output. 

This information is very useful for on-site measurements on the system during 

setup or maintenance. Built-in probes in some ADU output sockets makes the 

setup and later checks a lot easier. 

Reading between uA and % DDM is toggled by the <Alt-D>. 

 

Registration info and Function keys (5) 

The row for Registration info shows to whom the program has been registered. 

On the last row of the display there are listed ten available keys 

<1>...<9> and the Esc key in the Control Panel. 
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Detailed description of the F-keys are given in this section chapter 4. 
 

2.2 Data Fields 
There are a lot of datafields in the Control Panel that can be changed. The 

data fields are grouped into the 6 groups as follows: 

1. Site Data 

2. Course Transmitter Data 

3. Clearance Transmitter Data 

4. Antenna Element Data 

5. Course Signal part in each antenna element 

6. Clearance Signal part in each antenna element 

 

 
Fig. CPN202 Data fields of the Control Panel 

 

Site Data (1) 

The Site Data contents the operating frequency and the all the environment 

information necessary for calculation. 

 

Course Transmitter Data (2) 

This group includes the SBO-signal (Amplitude and Phase) of the Course 

transmitter and the type and the height of the antenna array elements. The 

course transmitter CSB signal is the reference for the entire system and has 

relative amplitude 100% or 0 dB and phase 0 degrees. 

 

Clearance Transmitter Data (3) 

This group includes the CSB-amplitude and SBO-signal (Amplitude and Phase) 

of the Clearance transmitter as well as the type and the height of the antenna 

array elements. 

The clearance transmitter CSB phase signal is a reference of clearance 0 

degrees. It also has a field for showing the low frequency (90/150Hz) phase 
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between the course and clearance transmitters. <Alt-Q> will toggle the LF 

tones between normal and quadrature. 

 

Antenna Element Data (4) 

This group allows adjusting the mechanical and electrical settings for each 

antenna element. 

The first data of this group shows which antenna element is selected (Ant no). 

 

Course Signals in the selected element (5) 

The feeds of CRS-signals of the selected antenna element. 

 

Clearance Signals in the selected element (6) 

The feeds of CLR-signals of the selected antenna element. 

The C-key is used to toggle CLR-signals on and off. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AXIS 110   
©NANCO 



AXIS 110 User's Manual 

CPN-6 
Software 

 

 

3. Data Entry 
There are 31 data fields in the Control Panel that can be highlighted, and the value 

or setting can be change on the screen directly. 

Before entering any data, you should select the desired antenna system by using 

the <9> key. If the desired antenna array does not exist in the library, a similar 

one can be made by using the antenna array designer (<4> key), which is 

described in section UTL. 

Another way is entering all data and then save them into the library with the <7> 

key. In this case also the reflection objects will be saved as part of the system. 

Detailed description about Function key <7> is in the chapter 4.7 of this sec-tion. 

Data values are changed by moving the cursor with the arrow-keys to the desired 

data field and then use the value stepping keys. 

The value stepping keys are: 

 
Increment Decrement Factor 

<Insert> <Delete> 0.1 

<PgUp> <PgDn> 1 

<ctrl-PgUp> <ctrl-PgDn> 10 
 

3.1 System Entry 
The system entry includes the antenna array and the toggle for a two- or three-

dimensional model (2D/3D). 

3.1.1 Image antennas (3D) or flat model (2D) 

System   2D:  

Select whether the array computation should be a general fast 2-dimensional 

algorithm for a general view of the azimuth diagram, or use the antenna 

height, FSL and SSL DATA to include the image antennas in the ground plane. 

3-dimensional mode is somewhat slower since the number of antennas will be 

doubled, but must be used if reflection objects are included in the model, or if 

the antenna elements are mounted at different heights. 

Toggle between 2D/3D using the <PgUp> / <PgDn> key. 

If a scattering object is entered into the model or the clearance antennas have 

a different height than the course antennas, the 3D mode will be automatically 

invoked. 

3.1.2 Antenna Array 

System  :  nnnnnnnn  9]  nnnnnnn  

The selection of the antenna system is made by the key <9>. The chosen 

antenna system is displayed, and the 21 characters text field is describing the 

setup. 

The antenna system will also be changed by the keys <3>, <4>, <5>, <F> and 

<7>. The details of those function keys are given under the function keys 

description. 
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3.2 Site Data 
Site data contains the parameters which represent the environment and in- 

cludes 

1. FRQ (MHz):  Operating Frequency 

2. C.Sector  :  Course Sector 

3. FWD Slope:  Forward Slope 

4. SDW Slope:  Sideways Slope 

5. THR Dist.:  Threshold Distance and 

6. Refl.Pln.:  Reflection Plane Type 

3.2.1 Operating Frequency 

FRQ (MHz):  

The operating frequency can be entered for localiser RF frequency. Select 

either 20 or 40 channels with <Alt-E>. 

3.2.2 Course Sector 

C.Sector  :  (°)  

 

 

Fig. CPN301 The nominal Course Sector 

The Course Sector is the nominal course sector angle in degrees ( ° ). 

When changes are made, the corresponding distance to the landing threshold 

(THR Dist) will be updated. The distance is automatically set so the Course 

Sector will be °105m at the threshold. 

Also the SBO attenuator will be updated to a new value that will produce the 

selected sector width. 

If the ADU attenuator is adjusted, the course sector setting and the resulting 

value will be different. 
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3.2.3 Forward Slope 

FWD Slope:  (  °  or  %) 

The average or weighted Forward Slope of the reflection plane of the first 300m 

in front of the antennas. This function should be used with caution if reflection 

objects are present in the model. 

 

Fig. CPN302 The Forward Slope 

For sloping upwards viewing from the antenna array, the FSL is positive. 

The <Alt-S> key toggles between degrees (°) or percent (%) slope. 

3.2.4 Sideways Slope 

SDW Slope:  (  °  or  %) 

The average or weighted sideways slope of the reflection plane. 

 

 
Fig. CPN303 The Sideways Slope 

The SSL is positive if sloping upwards towards the FLY LEFT side of the run- 

way. 

The <Alt-S> key toggles between degrees (°) or percent (%) slope. 

 

The slope settings are only for checking the impact on the far field radiation 

diagrams and will not behave correctly if there are scattering objects present 

since the model only changes the position of the image antennas. There is no 

limit of the size of the models reflection plane. If scattering objects are present in 

the model, the Forward and Sideways slopes will be de-activated. 
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3.2.5 Threshold Distance 

THR Dist.  :  (m)  

The theoretical distance between the localiser array and the landing threshold. 

 

 
Fig. CPN304 The Threshold Distance 

Changes will yield a corresponding change in the course sector data field 

C.Sector and the SBO attenuation. 

3.2.6 Reflection  Plane 

Refl.Pln.  :  

The type of ground in the reflection plane. This parameter has an impact on 

the reflection factor of the ground plane and depends on the incident angle of 

the signal. 

The selection of the ground plane are: 

PERFECT 

SALT WATER 

FRESH WATER 

SOAKED SOIL 

MOIST EARTH 

WET SAND 

DRY EARTH 

DRY SAND 

CONCRETE 
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3.3 Course Transmitter Data 
Transmitter data fields contain the parameters adjustable in the electronic cabi- 

net for the COURSE-signals. The type of the antenna elements and their heights 

are also included. 

3.3.1 Course SBO Amplitude 

SBO Ampl  :   (dB)  

Displays the general SBO amplitude from the modulator in deciBel (dB). Chang- 

es can be done in 0.01 dB steps. Nominal value is 0 dB and refers to the default 

values in the disk file. 

3.3.2 Course SBO Phase 

SBO Phase  :   (°)  

Displays the general SBO phase from the modulator. Nominal value is 0 degrees. 

By pressing the ñ1ò-key (number one), -90Á, and pressing the ñ9ò-key (number 

nine), +90° phase shift will be added to this data field. This will also be seen in 

the lower part of the Control Panel Course Signal SBO Phase data field. 

3.3.3 ADU Attenuator Throughput 

ADU Att.  :   (dB)  

If there exists an SBO attenuator in the selected antenna array ADU (Antenna 

Distribution Unit), the SBO to one on more antenna pair will pass through it. 

Note : Positive value means higher amplitude and NOT higher attenuator 

setting. If no ADU attenuator exist, the field will not be activated. 

Adjustments will change both clearance and the resulting course 

width. 

3.3.4 Course Antenna Element Type 

Ant.Elmt  :  

The antenna element type used in the selected array. The element radiation 

diagrams are simulated with the theoretical diagram. 

The available elements are: 

ISOTROPIC Omnidirectional 

1/2L DIPOLE Half wave dipole 

DIPOLE W/R Half wave dipole with reflector 

LOG PERIOD. Log Periodic Dipole Antenna (LPDA) 

CAN. MARCONI Canadian Marconi type 

ThCSF FRAME Thomson CSF frame antenna with reflector 

V-DIPOLE V-Dipole used for SEL-Clearance arrays 
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3.3.5 Course Antenna Array Height 

Ant  Hgts   :   (m)  

The general height above the reflecting ground at the array center for antennas 

containing the course signal. Also valid if the clearance signal is present together 

with the course signal. 

3.4. Clearance Transmitter  Data 

Clearance transmitter data fields contain the parameters adjustable in the elec- 

tronic cabinet for the CLEARANCE-signals. The type of the antenna elements 

and their heights are also included. 

Note:  The CLEARANCE-data fields will not be activated for single frequen- 

cy systems. 

3.4.1 Clearance-SBO  Amplitude 

CLR SBOA :  (dB)  

For dual frequency systems, the relative level in clearance SBO. Positive 

values will give higher amplitudes out of the ADU (Antenna Distribution Unit). 

3.4.2 Clearance-SBO  Phase 

CLR SBOP :  (°)  

For dual frequency system, the relative SBO phase to nominal value, 0°. 

By pressing the <Alt-1> key, -90° and <Alt-9> key, +90°phase shift will be added 

to this data field. This will also be seen in the lower part of the Control Panel 

Clearance signal SBO Phase data field. 

3.4.3 Clearance-CSB  Amplitude 

CLR CSBA  :   (dB)  

For dual frequency systems, the relative Clearance CSB amplitude from the 

cabinet relative to the standard setup file on disk. 

Note: CLR-SBOA/SBOP/CSBA values might be changed for standard 

setup by using the Antenna Array Designer <4>. See section UTL. 

3.4.4 Clearance-Antenna  Element  Type 

Ant  Elmt  :  

The Clearance-antenna element type used in the selected array. The element 

radiation diagrams are simulated with the theoretical diagram. 

The available elements are the same as in the Course-antennas, see 3.3.4. 
 

3.4.5 Clearance-Antenna  Array  Height 

Ant  Hgts  :  (m)  

The general height above the reflecting ground at the Clearance-array center 

for antennas containing the course signal. 

Note: This is also valid if the clearance signal is present together with the 

course signal. 
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3.5 Antenna Element Data 
There are three data groups showing the physical and electrical data for each 

individual antenna element. 

1. Antenna Element 

2. Course-signals 

3. Clearance-signals 

3.5.1 Antenna Element Number 

Ant  No.  :  

The number shows which antenna element is displayed in the lower part of 

screen. 

The antenna elements are numbered from no. 1 at the extreme element on the 

FLY LEFT side. The highest number is the extreme element on the FLY RIGHT 

side. 

 

 
Fig. CPN305 The Antenna Element Numbering 

The number shows which antenna element is displayed. Use the <PgUp> or 

<plus> key to step upwards, and the <PgDn> or <minus> key to step down- 

wards. 

3.5.2 Distance to Centreline 

Dist  C/L  :   (m)  

The antenna element lateral distance from the antenna array center, (normally 

the course line). See figure CPN306. 
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3.5.3 Forward Shift 

Fwd Dist  :  (m)  

The longitudinal distance from the given antenna element to the defined array 

zero forward distance, measured along the course line axis. This value is 

normally zero, but a different value can be set to simulate misalignment of the 

selected antenna element. 

 

 
Fig. CPN306 The Forward Shift of the Antenna Element 

 

3.5.4 Height 

Height  :  (m)  

The height of the given antenna element above the effective ground level at 

the center of the antenna array. 

3.5.5 Azimuth Turn 

AZ Turn  :  (°)  

The rotation of the given antenna in azimuth direction. Positive values are 

clockwise rotation. This value is normally zero but another value can be set to 

simulate misalignment of the selected antenna element. This can also simulate 

error in the antenna azimuth diagram 

 

 
Fig. CPN307 The Azimuth Turn of the Antenna Element 
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3.5.6 Amplitude Error 

Ampl  :   (% or  dB)  

This data field is normally 100, showing the nominal percentage reference in the 

antenna output. To simulate antenna gain error, reduce or increase the value to 

any value. 

The <Alt-B> toggles the display between % and dB. 

Note: This setting will effect all signals in the particular antenna element. 

3.5.7 Phase Error 

Phase   :   (°)  

This datafield is normally 0. To simulate phase errors, adjust the field to the 

desired value in degrees. 

Note: This setting will effect all signals in the particular antenna element. 

3.6 Course Signals in the selected element 

3.6.1 Course-SBO  Amplitude 

SBO Ampl  :  (% or  dB)  

The relative SBO amplitude (relative to maximum CSB feed) for the given 

antenna defined as the 150 Hz sideband vector relative to the carrier vector in 

the reference CSB. 

The <Alt-B> toggles the display between % and dB. 
 

3.6.2 Course-SBO  Phase 

SBO Phase  :  (°)  

The phase of the 150 Hz sideband vector relative to the carrier phase in refer- 

ence CSB. 

The nominal values are -90° on the antennas on the FLY LEFT side of the 

array, and +90° on the FLY RIGHT side. 

The reference CSB is nominally one of the center pair antennas. 

WARNING: Do not use ñ9ò hotkey (number nine) to adjust a single antenna 

element phase. It adjusts the Course-transmitter phase shifting 

all Course-SBO-phases by 90 degrees. 

3.6.3 Course-CSB  Amplitude 

CSB Ampl  :  (% or  dB)  

The CSB amplitude relative to a given reference, which is normally one of the 

antennas either single or in the pair having the highest amplitude. This refer- 

ence is normally set to 100. 

The <Alt-B> toggles the display between % and dB. 
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3.6.4 Course-CSB  Phase 

CSB Phase  :   (°)  

The CSB phase relative to the Course CSB reference signal. Normally all ele- 

ments will have 0° phase. 

3.7 Clearance Signals in the selected element 

3.7.1 Clearance-SBO  Amplitude 

SBO Ampl   :   (dB  or  %) 

The relative clearance SBO amplitude for the given antenna defined as the 150 

Hz sideband vector relative to the carrier vector in the reference clearance CSB. 

The <Alt-B> toggles the display between % and dB. 
 

3.7.2 Clearance-SBO  Phase 

SBO Phase  :   (°)  

The phase of the 150 Hz sideband vector relative to the carrier phase in refer- 

ence clearance CSB.  The nominal values are -90° on the antennas on the 

FLY LEFT side of the array, and +90° on the other half. The reference clear- 

ance CSB is nominally one of the center pair antennas. 

WARNING:  Do not use the <Alt-9> to adjust a single antenna element 

phase. It will effect to the Clearance-transmitter shifting all 

Clearance-SBO-phases by 90 degrees. 

3.7.3 Clearance-CSB  Amplitude 

CSB Ampl  :  (dB  or  %) 

The clearance CSB amplitude relative to a given reference, which is normally 

one of the antennas either single or in the pair having the highest amplitude. 

this reference is normally set to 100. 

The <Alt-B> toggles the display between % and dB. 
 

3.7.4 Clearance-CSB  Phase 

CSB Phase  :  (°)  

The clearance CSB phase relative to the clearance CSB reference signal, 

normally 0° in the middle antenna or antenna pair. 
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4. Function Keys 
In the Control Panel there are ten function keys (1-9) available. 

 

4.1 <1> - Help 
The <1> key will display a short description on the function and navigation 

keys as well as the value stepping keys 

 

 
Fig. CPN401 Help Screen of the Control Panel 

More help screens are displayed when pressing H or M keys. 

H-key will display the hotkeys and M-key will display the mouse instruction. 
 

4.2 <2> - Omitted 
This key is no longer in use. 

 
 

 

4.3 <3> - SetUp 
The <3> opens the setup screen for configuring and saving the setup as a 

default. 

You can set the system data, site data, language and the printer control as 

well as the screen type and the default colours. Detailed description is given in 

section SET. 

4.4 <4> - Util 
The <4> opens the utility selection screen. A complete description about the 

utility is given in section UTL. 
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4.5 <5> - New 
This function gives you the default start-up values and erase all entries previ- 

ously set. Alter the default values by using the <3> key to change the setup 

which is contained in the file AL.002. Appendix A2 describes the format and 

the content of AL.002. 

4.6 <6> - Last 
The <6> key will load the setup you actually were running last time. The file 

AL.003 contains this setup. 

In the appendix A2 the format and the content of this file is described. 

Note: AL.003 is identical to the library files in the WORK directory. 

4.7 <7> - File 
This function key <7> allows you handle (load/save/kill) your files on the 

disk. 

 
 

 

Fig. CPN402 The screen after <7> selection 

There are five function key commands available 

(2) Load file 

(3) Save file 

(4) Kill file 

(5) New directory 

(6) Make ASY-file 

 
The default directory is the WORK\ subdirectory under the AXIS directory. 

<PgUp/PgDn> is used for selecting preset directories named WORK1\ through 

WORK50\. 
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4.7.1 Load file <2> 

This command is used to load earlier saved model to the AXIS. It will display 

all the modelling (setup) files in the selected directory. Above the filenames 

there is 21 character long description field, where you can read the model 

description. 

 

Fig. CPN403 Typical "Load file" Screen 

The cursor appears on the first file name. Move it with the arrow keys and 

press <Enter> to load the file. Press <Esc> to return without loading any file. 

4.7.2 Save file <3> 
This function is used to save the model in the selected directory. It opens two 

fields which you have to enter for saving the file. 

1.  Enter  file  name ------  <Esc>  to  cancel  

Press <Esc> for returning to Control Panel without saving any file otherwise 

type the file name ( 7 characters max and on extension) and then press <En- 

ter>. 

2.  Enter  new Text  |  ------------------------  |  

Description  |  

The text field of 21 characters that gives a short description of the system and 

any particular settings or errors. This Text will be displayed at the top of the 

Control Panel. 

The file is saved with all RUN-settings like orbit angle, scale, approach distanc- 

es, increments etc. 

 

 

4.7.3 Kill file <4> 

This will display all the setup files in the WORK directory, and opens a 21 

character field where you can read the file description. 

The cursor appears on the first file name. Move it with the arrow keys and 

press <CR> to delete the file. Press <Esc> to avoid deleting any file. 

The operation is similar as ñLoad fileò expect you are warning and prompting 

Are  you  sure  (Y/N)?  

before making any deleting. 
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4.7.4 New directory <5> 

This command let you change the directory or disk drive for the files. 

The menu for this option is: 

Enter  new directory   <CR>=Default   - > 

The command is cancelled by <Enter> otherwise type the complete path and 

directory without the final backslash like the following examples: 

C: \ myfilesor  A:  

Note: <PgUp/PgDn> allows a quick selection of directory work1 through 

work50. 

4.7.5 Make ASY-file <6> 

This will save the current antenna array as an ASY file and add it into the 

antenna array selection that is called in Control Panel by <9>-key. 

Entry take place in two steps : 

1. Enter the file name 

Enter  file  name :  | ðð.ASY|  <CR> if  none  

Cancel the command by pressing <Enter> otherwise type max 8 characters for 

file name and then press <Enter>. 

2. Enter the description 

Enter  new Text  |  ------------------------  |  

Description  |nnnnnn  

4.7.6 Description <7> 

This command lets you write your own label in each directory. Type the text 

and press <enter> to create the label. This may be a simple description of 

what kind of files there are in this directory e.g. an airport name, testing scat- 

ter objects etc. 

Description  :  

The label can be rewritten anytime. 
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4.7.7 Create new directory <8> 

If a non-existing directory is selected, a warning will appear with a reminder 

that (8) can be pressed to create the directory. After pressing (8) the warn-ing 

disappears and the directory is ready for use. Use the (7) to make a memo 

label for the content. 
 

Fig. CPN406 Creating a new directory by <8> 

 

4.8 <8> - Scatt 
This function enables insertion of the reflection objects into your simulation 

model. Detailed description is given in the SCA-section. 

4.9 <9> - Ant 
This <9> key is used to load a new antenna array from the disk library of ASY 

files. 

 

Fig. CPN404 Typical Antenna Array Selection Screen 

This key will display all the antenna systems (*.ASY) available on the AXIS 

directory. The cursor appears on the first file, and on top of the screen is 

shown a 21 character string describing the antenna system. 

Use the arrow keys to highlight a wanted array and press <CR>. This will load 

the selected system as a new array for your simulator. 

Press <Esc> to return to the Control Panel without loading any system. 

Note: The new array does not contain any Site Data except the Course 

sector and the corresponding THR-distance. So check these values 

in case you are comparing different antenna systems. A warning is 

given to the user if the course sector has been changed on the Con- 

trol Panel since last run. 
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4.10 Esc - End 
The <Esc> key will terminate the AXIS 110 program. 

Before terminating you are warning and prompting 

Are  you  sure  (Y/N)?  

Pressing the Y-key the program will exit. Any other key will return to the Con- 

trol Panel. If another language than English is used, the corresponding key for 

óYô in the other language must be used. 

The <Esc> key is one of the most useful key as a ñregretò function. It will inter- 

rupt computations, and subsequently exits the simulator level by level. 
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5. Hot Keys 
There are many Hot Keys available in the Control Panel. The Hot Keys or an Alt 

Key combination execute a given action immediately when pressed. 

Here is a brief description about the Hot Keys in the Control Panel: 

 

< B > black & white or colours 

Hot key <B> is a toggle selecting screen between Colour and B&W. 

 

< H > hot keys table 

Hot key <H> shows the help screen about the hot keys. 

 

 
Fig. CPN502 Screen after hotkey H is pressed 

 

< I >  Info on version and date 

Hot key <I> shows the program version and date. This info replaces the heading 

text of the Control Panel. 

 

< N > news in development 

Hot key <N> display the !A110news file, which briefly describe the AXIS 110J 

development phases. 

 

< Q > quit from Control Panel 

Hot key <Q> can be used instead of "X" in the upper right-hand corner to exit AXIS 110J 

 

< Z > see start-up arguments 

Hot key <Z> displays the switches (arguments) to be selected at start-up. 

 

<1>/<9> adds -90°/+90° to the Course SBO 

<Alt-1>/<Alt-9> adds -90°/+90° to Clearance SBO 
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Fig. CPN503 The screen after hot key Z is pressed. 

 
< Alt-A > list antenna system feeds 

<Alt-A> is used to display or print the antenna feeds in list form. 

 

 
Fig. CPN501 Typical screen after hotkey A is pressed 

W ith <3> and <4> you can have a hardcopy of the antenna feeds. 

<Alt-B> toggle between dB and %. 

<Alt-B> toggles all amplitudes between dB and %. 

 

<Alt- C > clearance transmitter ON/OFF 

<Alt-C> is a toggle switching clearance transmitter ON and OFF. 

 

<Alt-D> toggles displays between uA and % 

<Alt-G> Enter MOD BALANCE and MOD DEPTH 

Enter MOD BAL in uA or %DDM for the course transmitter, or MOD DEPTH for 

90 and 150Hz separately for the clearance transmitter. 
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<Alt-M> toggle  between meters and feet 

<Alt-P> Enabling setting of an antenna spacing factor x. 

Enables entry of a value x for changing the lateral spacing between the antenna 

elements. 1 is default while 2 doubles the spacing and hence the aperture. 

 

<Alt-Q> toggle  for clearance 90/150 in Quadrature 

<Alt-Q> toggles 30Hz synchronisation between course and clearance low fre- 

quency in quadrature. This makes the adverse impact of reflected clearance into 

the course signals far less. 

 

<Alt-R> Remove direct signal - view scattered signal only. 

This makes it possible to see and trace the scattered signal only so you can see 

where they propagate in the field. 

 

<Alt-S> toggle for slopes FSL & SSL between ° and %. 

<Alt-T> adds tolerances to the feeds 

Add random tolerances to all antenna elements. This feature may simulate a 

practical installation where the feeds deviate from the ideal ones. This is useful 

when examining the system sensitivity for antenna feed errors. 

 

Fig. CPN504 Random amplitude errors are added to the antenna feeds. In 

this case max ±5% amplitude and max ±3° phase in each 

element. 

 
<Alt-U> Adjust front-back amplitude ratio of the antenna elements. 

All antenna elements have default front-back ratios, but these can be changed 

using this function. Default values cannot be changed. 

<Alt-W> Allows using up to 4 independent Windows in DOSBox 

DOSBox can be opened in several windows so different tasks can be run on the 

same screen. In order to isolate each of them to save the individual run-files on 

the disc, a number (1-4) is assigned to each window. Only the numbers 2 through 

4 are visible on the graphic screen. 
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6. Main Menu 
The program execution comes into the main menu when <Enter> is pressed on 

the Control Panel. 

 

 
Fig. CPN601 Main Menu of the AXIS 110 

The main menu shows the options. Available options are depending on the ac- 

cess level of the user. If you do not have access to the option you cannot highlight 

and use it. 

Press the item number or move the cursor up or down with the arrow keys and 

press <CR> to select a run mode. 

The number between the angle bracket below the menu list shows the current 

selection. 

Here is the summary about menu selections: 

0 - Control Panel (Esc) 

Return to Control Panel by selecting 0 or <Esc> 

 

1 -Playback Screen files 

The mode where you can see the saved graphic screens as a slide show. See 

section PLY. 

 

3 - Orbit Cross Over 

The orbit mode that simulates the orbit flight. See section ORB. 

4 - Vertical Trace 

This special option is not normally supplied with standard package. 
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5 - Approach on course 

The approach mode that simulates the approach path of the flight. See section 

APP. 

 

6 - Fixed Position 

The fixed position mode that allows you to simulate a simultaneous effect of a 

misalignment in the near field and far field. See section FIX. 

 

7 - Ground Current 

This mode will visualize the induced ground current in front of the antenna array. 

See section GND. 

 

8 - Bend Analysis 

The bend analysis mode is a tool for finding the source of reflections and 

multipath problems. See section BND. 

 

9 - Sensitive Area 

This module is a tool for computing the LOC-sensitive area for a given antenna 

system and airplane type. See section SNS. 

 
Lower part of the main menu screen informs you some settings of the control 

panel. 

1. Antenna System 

2. Number of scattering objects 

3. Receiver response (rad/s) 

4. Printer form feed selection and 

5. Type of screen 
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1.Description 
The SetUp utility is called from the Control Panel by <3> key. 

The SetUp utility consists of three main functions: 

1. startup configuration 

2. language selection and 

3. the user code deletion. 

 
The setting of configuration will be used to initialize AXIS110 as the default setup 

whenever the software is started. 

Language selection is used to determine the language that is seen in help 

screens and names of parameters / toggles all around the AXIS110. 

The user code deletion is used for security purposes and for re-entering a new 

User Code with different access level. 

SetUp procedure is divided into two parts (actually two screens). 

In the first screen you are able to change parameter settings. 

Secondly you proceed to the command screen where you have three commands 

available (save, language, delete usercode). 

If you do not select any command but hit <enter> the program execution will 

return into the Control Panel without any changes. 
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2. Data Panel 
The <3> in the Control Panel will start the setup procedure opening the first 

screen called Data Panel. 

Data Panel configuration items are divided into four groups : 

 
1. Model Dimension and Antenna Array 

2. Site Data 

3. Printer, Screen and Receiver Settings 

4. Color Settings 

 

 
 
 

Fig. SET201 The Data Panel of the Setup utility 

 
 

Subdirectories. 

The subdirectory names WORK and SHOW are the family names for all directo- 

ries used for saving site data (WORK, WORK1 through WORK50) and showing 

black & white graphs for making animations from slowly changing parameters or 

moving obstacles (SHOW, SHOW1 through SHOW50). 

 

The user can change the directory family names to anything else like "ARBEIT", 

"GROUP", "LAGER" etc. 

This has to be done manually with an EDITOR in the file "AL.002" in the AXIS 

directory. The two default names "WORK" and "SHOW" can then be changed. 

After this has been done, the (7)-key will look for a directory called the new 

name when saving and storing. 
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3. Data Entry 
The configuring will take place in two steps. 

First you set the all-configuration parameter. 

Secondly you will open another screen by <Enter> key called Action Menu where 

you can select save, language or ignore the configuration. In case of user code 

deletion you pass the first step (Data Panel) by <Enter> key and proceed directly 

to the Action Menu where you can select the User Code deletion. 

In the Data Panel the values can be changed by highligting the item with arrow 

keys and using PgUp/PgDn-keys to get the new value in the same way as in the 

Control Panel. 

The small triangles in front of the items indicate that the item may be changed. 

NOTE:  Non triangled items 2D/3D, C.sector and THR distance can be also 

activated and changed but they will be not saved. 

Model dimension will be set automatically to 3D-mode if the reflec- 

tion object is present. 

C.sector and THR distance are included in the antenna array file 

(nnn.ASY) and MUST be set differently. 

3.1 Calculation Dimension and Antenna Array 
System  2D :  nnnnn  

The calculation dimension is toggled between 2D and 3D by <PgDn> /<PgUp> 

keys. 

The Antenna Array can be selected by <9> key which opens the array selection 

screen in the same way as in the Control Panel. 

3.2 Site data 
Site data group is excatly same as in the Control Panel allowing to change the 

parameters with value stepping keys <PgUp>,<PgDn>. 

NOTE: Only triangled items are effective in the configure. 

3.2.1 Operating Frequency 

FRQ (MHz):  

The operating frequency can be entered for localizer RF frequency. 

NOTE:  Selection between 20 and 40 channels must be made in the Control 

Panel by <Alt-E> hot-key. 

3.2.2 Forward Slope 

FWD Slope:  (  °  or  %) 

The average or weighted Forward Slope of the reflection plane of the first 300m 

in front of the antennas. 

For sloping upwards viewing from the antenna array, the FSL is positive. 

NOTE:  The selection between degrees (°) or percent (%) slope must be set 

in the Control Panel by <Alt-S> key. 



SET-4 

AXIS110J User's Manual 
 

 

3.2.3 Sideways Slope 

SDW Slope:  (  °  or  %) 

The average or weighted sideways slope of the reflection plane. 

The SSL is positive if sloping upwards towards the FLY LEFT side of the runway. 

NOTE:  The selection between degrees (°) or percent (%) slope must be set 

in the Control Panel by <Alt-S> key. 

3.2.4 Reflection Plane 

Refl.Pln.  :  

The type of ground in the reflection plane. This parameter has an impact on the 

reflection factor of the ground plane and depends on the incident angle of the 

signal. The selection of the ground plane are: 

PERFECT 

SALT WATER 

FRESH WATER 

SOAKED SOIL 

MOIST EARTH 

WET SAND 

DRY EARTH 

DRY SAND 

CONCRETE 

3.3 Printer, Screen and Receiver Settings 
It should be noted that the settings for receiver low frequency filter can be only 

made in the SetUp Data Panel (3 in the control panel). 

3.3.1 Form Feed for the Printer 

Form Feed :  

This setting is obsolete and no longer used. 

 

3.3.2 Screen Type 

This setting is obsolete and no longer used. 
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3.3.3 Receiver Filter 

RX Filter  

The receiver/plotter has a certain time constant that determine the upper frequen- 

cy limit for outputting fast scalloping. The frequency where 

amplitude of the bends has decreased 3dB is called the cutoff frequency. This will 

be expressed in radians per second (rad/s). 

The AXIS110 simulates a digital low pass filter and the value of the cutoff fre- 

quency will be effected to the bend amplitudes of the analysing modes. 

In static analysing modes like Fixed Point and Ground Current where the receiver 

speed is zero the filter value has no effect. 

ICAO Annex 10 attachment C recommends a time constant depending on the 

speed. More information about the filter is given in appendix A1 chapter 5. 

 

 

3.3.4 Character Set 

Prt  Chrs  

This setting is obsolete and no longer used. 
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4. Colour Settings 
The colour settings are effecting only in the text screens and the graph diagram 

colours must be set changing the graph colour file content manually with 

text editor. 

The graph colours are coded in the file AL.009. It should be noted that curves are 

drawn in preset colours so changing colours carelessly the graphic screen can 

look very strange. For instance the background colour should not ever be chosen 

differently from black or white. See details in appendix A2. 

4.1 Change Colours 
AXIS110 is using four different colourpairs (fore/background) for : 

- heading 

- cursor 

- text and 

- data value. 

Colours are changed by stepping the number-keys and you will see the effect 

immediately on the screen. 

Colour changing number keys are as follows: 

key-1 Foreground colour of the heading 

key-2 Background colour of the heading 

key-3 Foreground colour of the cursor 

key-4 Backgroun colour of the cursor 

key-5 Foreground colour of the text 

key-6 Background colour of the text 

key-7 Foreground colour of the data values 

key-8 RESTORE all colours to the standard settings 

NOTE: Text and Data values have the same background colour. 

4.2 Colour Codes 
Colour selection is depending the video adapter of your computer. 

For standard colour graphic adapters include the following colours choices : 

Fore- and BackGround ForeGround only 

code colour  code  colour 

0 Black 8 Gray 

1 Blue 9 Light blue 

2 Green 10 Light green 

3 Cyan 11 Light cyan 

4 Red 12 Light red 

5 Magenta 13 Light magenta 

6 Brown 14 Yellow 

7 White 15 High intensity white 
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5.Commands 
When the settings are completed in Data Panel or you like to only delete the 

Userôs Code you will proceed by <enter> key to this screen including four com- 

mands. 

(2) Language change 

(3) Save settings as the default setup 

(4) Rename Work/Graph Directories 

(5) Delete the User Code 

<CR> No Change 
 

 

Fig. SET501 The Commands of the SetUp utility . 

 

 
5.1 Change Language <2> 

(2)  Language  change  (UK )  

The language selection is based to the language files AL10.nn, AL11.nn and 

AL12.nn. Where the nn extension represents the country code. 

For example UK=United Kingdom, NO=Norway, ES=Spain etc. 

Purpose of three language files are: 

AL10.nn  Help screens for a scattering object editor 

AL11.nn  Help screen called from the Control Panel 

AL12.nn   All modules and functions declaring texts. 

 

 
Fig. SET502 Language selection of the SetUp 

The command <2> opens the screen where you can see all the AL10.nnn files 

available. 
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On the first row you are asked to enter the extension part (=country code) and 

then press <enter>. If the country code exists you can see your selection in 

the (2)-command row. If you do not want to change the language just hit <enter>. 

NOTE: You must press <3> to save the selection. 

 
 

5.2 Save Configuration <3> 
(3)  SAVE this  as  the  Default  setup  

The <3> will save configuration permanently into the file AL.001 as the new 

Default SetUp and the program will return to the Control Panel with the new con- 

figuration settings. 
 
 
 

5.3 User Code Deletion <4> 

 
(4)  Rename the  Work/Graph  directory  

The <4> will let you change the names, maybe matching another language. 
 
 
 
 
 

5.4 User Code Deletion <5> 

(5)  Delete  User  Code 

The <5> will clear the AL.001 file that contains the user code. 

This will disable the usage of AXIS110 software. 

Before doing the deletion the AXIS110 will ask 

"Are  you  sure  Y/N  ?".  

Pressing the Y key (or any other language affirmative letter) the deletion will take 

place and the AXIS110 execution will be halted. Any other key will return the 

program to the Control Panel. 

This will prevent others from using the software as well as enabling you to enter a 

new User Code if you are given a new access level. 

Use this before entering a new user code with higher access, as this is the only 

way of preparing for re-entering the user code. 

 

 

5.6 No Change 
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1. Brief description of the utilities 
This section includes description of the utilities which is called by <4> in the 

Control Panel. 

An opening screen is a menu showing the utilities available. 

 

 
 
 

Fig. UTL101 The menu of the utilities 

Selection is made by function keys shown in the screen. If any other keys are 

pressed, you will return to the Control Panel. 

 

(2) Antenna Array Designer 

This utility is for fast LOC-antenna design. 
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2. Antenna Array Designer 

2.1 Description 
The Antenna Array Designer is an utility submodule of the AXIS110 that helps 

you to design a new antenna array. 

The AADesigner utility is an automatic process allowing fast design of an anten- 

na array. 

The array design can be made with either user defined feeds or computed 

Dolph-Chebychev feeds. 

Due to the automation process the Antenna Array Designer has limitations as 

well as it assumes a number of things. 

NOTE:  An Antenna Array can always be designed in the Control Panel by 

modifying the present array and then save it by <7>. However, in 

the Control Panel you can not add antenna elements. 

If you are familiar with ASY-files you can write your own antenna 

array with any text editor. 

When using the AADesigner the design process must proceed sequentially step 

by step. 

It consists of four steps called 

1. Basic Data Entry 

2. Data Accepting 

3. Array Naming and 

4. Array Saving 

After the design of all system parameters, you will be given the option of saving 

the new system or just return to the Control Panel. 
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2.2 Basic Data Entry 
The Antenna Array Designer asks you in the first phase some questions 

- the number of SBO and CSB antenna elements 

- element spacing, given in meters or lambda 

- feeds distribution type. 
 
 

 
 
 

Fig. UTL201 The Antenna Array Designer Basic Data Entry 

 
During this step the antenna array designer assumes : 

# the array is symmetrical both sides of the centreline, therefore only the 
FLY LEFT side of the array is entered 

# enter the number of antenna elements radiating SBO and CSB sepa- 

rately 

# in case of an odd number of antennas the center antenna must be 

entered separately 

# the elements in the array are equi spaced 

# in case of odd number of elements the distance between center and 

the center pair will be a half of the nominal distance 

# for chebychev distribution the default side lobe level for SBO and CSB 

is 35dB 

# for user defined distribution the defaul values of each elements are 

SBO =10 and CSB =100. 

# default values for SBO and CSB phase is -90 and 0 respectively 

# for two-frequency systems the CLR-array will be promted with zero 

feed amplitudes and must be filled in manually by the user. 



Utilities 

UTL-5 

 

 

2.3 Data Accepting 
In the data accepting step the all calculated data values are shown one by one. 

If you accept the value press <Enter> otherwise enter the new value before <En- 

ter>. 

The data is asked in the following substeps: 
 

1.  Distance  from  array  center  (m)  

2.  SBO Amplitude  (% of  MAX CSB) 

3.  SBO Phase    

4.  CSB Amplitude  (% of  MAX CSB) 

5.  CSB Phase    

NOTE: Be careful accepting data because you cannot step backwards. 

 
Below is shown the accepting substep 1 when twelve elements antenna array is 

designed. 

 

 
 
 
 
 
 
 
 

Fig. UTL202 Data accepting substep 1 of the Antenna Array Designer 
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2.4 Array Naming 
After accepting / correcting the parameters the AADesigner ask you to identify 

your array. You have to enter 

1. System name 

2. Antenna element type 

3. File name 
 
 

 
Fig. UTL203 Antenna Array Naming 

 
(1) System name 

There are 21 characters space to make a description of your new antenna array 

design. This description is shown in the Control Panel during the file load process 

started by <7>. 

 

(2) Antenna element type 

Enter the first letter according to the desired element type. 

Available types are : 

(I)  -  isotropic  

(H)  -  Dipole  (half  lambda)  

(D)  -  Dipole  with  reflector  

(L)  -  Log Periodic  Dipole  (Normarc)  

(W)  -  Log Periodic  Dipole  (Wilcox)  

(F)  -  Frame (Th - CSF) 

(V)  -  V- Dipole  (CLR)  

(3) Name of ASY-file 

Enter any name with maximum eight letters. Do not type the ASY extension as the 

AADesigner will make it for you. 

If the file name already exists on the disk, you will be prompted 

Are  you  sure  (Y/N)  

in case you will overwrite the existing file with new one. 
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2.5 Array Saving 
Last but not least step of the designer-process is to save the new array. 

The Antenna Array Designer gives you three possibilities 

1. (2) List Array feeds 

2. (3) Save the Array 

3. <CR> Return to the Control 

2.5.1 List
P
A
an

r
e
r
l
a
. 
y feeds <2> 

(2)  List  Array  feeds  

This command displays the antenna feeds on the screen and allows you to make 

a hard copy. After that it returns to the Control Panel with new antennna array 

installed. 
 
 

 

Fig. UTL204 Typical list of the dual frequency 12 element antenna array 

designed by using the Dolbh-Chebychev distribution. 

NOTE: The AADesigner does not compute CLR signals. 

2.5.2 Save the Antenna Array <3> 

(3)  Save 

By selecting save by hitting the <3> the same happens as in list selection ex- 

cept the file is saved first before displaying it on the screen. 

2.5.3 Back to the Control Panel <CR> 

<CR> Control  Panel  

Return to the Control Panel. 
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1.Description 
The scattering objects are simulated with a rectangular sheets simulating vertical 

walls of buildings or aircraft tailfins that might reflect, diffract and shadow the 

illuminated signal. 

The scattering object editor is invoked by the <8> key enabling to insert, view or 

modify the simulated reflection objects. 
 
 

 

 
 

Fig. SCA101 The input parameters of each scattering object. 

The AXIS110 can handle upto the sixteen objects at a time. 

If there are already objects entered in the system the scattering object editor will 
show a list of the present objects allowing to see or modify any of these. If there 

are no objects in the system this editor proceeds automatically to object entry. 
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2. Data Entry 
There will be nine parameters to describe each sacttering object. At entry each 

parameter will be presented with a simple drawing as a guide. 

The default value is shown inside the angle brackets. 

To keep this value just press <Enter> otherwise enter a different value and press 

<Enter> to proceed to the next data entry. 

Note that these entries can be edited afterwards. 

The data inputs of the scattering objects are : 

1. Type of the scattering object 

2. Forward distance 

3. Sideways distance 

4. Length 

5. Height. For wires this will be the wire diameter 

6. Bottom height 

7. Rotation angle 

8. Tilt angle. For wires this will be the number of wires in the section 

9. Reflection factor 

2.1 Type of the scattering object 
The AXIS110 simulates two types of scattering objects, sheet and wires. 

Selection of scattter type is made by <2> or <3>. All other keys will return the 

program execution to the point, where the scattering object was 

called. 

 
 

Fig. SCA201 Screen for selecting type of the scattering object. 
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2.2 Forward Distance of the sheet or the wire (Fwd) 
The forward distance of the scattering object is the distance between the mid- 

point of the object and the antenna array measured along the centreline. 

NOTE: If the entered distance is zero the entry is cancelled. 
 

Fig. SCA202 Data entry screen for FWD of the scattering sheet 
 
 
 

 
Fig. SCA203 Data entry screen for FWD of the scattering wire 

 

2.3 Sideways Distance (Sdw) 
The sideways distance of the scattering object is the lateral distance between the 

midpoint of the object and the array centreline. Positive value means that the 

sheet is situated on the "FLY LEFT"-side (150Hz) from the centreline and the 

negative value represent the "FLY RIGHT"-side. 

 

 

Fig. SCA204 Help screen for the sideways distance. 
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2.4 Length of the sheet or the wire (Lgt) 
The default value of the length is 10 m for the sheet and 100m for the wire. 

 

Fig. SCA205 Help screen for the length of the reflecting sheet.   
 
If the sheet is a tailfin or fuselage, use ñAlt-2ò to select sizes for known 
aircrafts. When fuselage and tailfin are choses as a pair, the offset  
distance (in meters) of the fuselage is shown as FU-xx. 

 

 
Fig. SCA206 Help screen for the length of the scattering wire. 

 

2.5 Height of the sheet or diameter of the wire (Hgt) 
The default height is 10 m for the sheet, and diameter of each wire is 0.01m. 

 

 
Fig. SCA207 Help screen for the height of the reflecting object. 
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Fig. SCA208 Help screen for the height of the reflecting object. 
 

2.6 Bottom Height of the sheet or the wire (Btm-Hgt) 
The bottom heigth of the scattering object. Default value is zero, meaning the 

object stays on the ground. In case of simulating the aircraft tailfins or the beam 

of the building crane the sheet should be lifted from the ground by setting the 

bottom height accordingly. 
 
 

Fig. SCA209 Help screen for the bottom height of the object. 
 
 

 
Fig. SCA210 Help screen for the height of wire above ground. 

NOTE:  Btm-Hgt cannot be set to a lower value than zero meaning the object 

base is on the ground. 
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2.7 Rotation Angle (Rot) 
The rotation angle of the scattering object is the horizontal angle between the 

object and the centreline. The clockwise rotation is entered as a positive value 

and the negative value represents the counterclockwise rotation according to 

geographical directions. 
 

 
Fig. SCA211 Help screen for the rotation angle. 

 

2.8 Tilt angle of the sheet or number of wires (Tilt) 
The tilt angle parameter is presenting the vertical angle in the case of sheet and 

in the case of wire the number of wires is entered. 

The tilt angle of the scattering sheet is the vertical angle between the object and 
the perpendicular to the ground. Positive tilt if the top is tilted towards the 90Hz 

side when the rotation angle is 0 .̄ 
 
 

Fig. SCA212 Help screen for the tilt angle. 
 

Fig. SCA213 Help screen for the number of wires. 
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2.9 Reflection Factor 
The reflection factor is the ratio between incident and reflected rf-signal. The 

factor depends on the material of the object. Generally, the better conductivity 

and smoothness of the material the higher factor should be used. 
 

 

Fig. SCA214 Help screen for the reflection factor. 

A metallic grid with mesh width smaller than 0.1 wave lengths (0.3m) can be a 

continuous surface. For wider grid or uneven surfaces made of concrete or glass, 

the reflection factor could be set between 0.5 ... 0.1. 

 

Tailfins and fuselages 
A tailfin or fuselage can be selected for some preset aircraft using ñAlt-2ò and 

PgUp or PgDn keys, where the length, height and bottom height are shown in 

the window. After each tailfin, a fuselage for the same aircraft follows. If both are 

loaded, the fuselage must be offset with xx meters, given in the window. 
 

 

Fig. SCA215 Tailfins and fuselage for some preset aircrafts. 

The file containing these dimensions are found in the SCATT.EN file in the AXIS 

directory. This file can be edited using a Notebook editor, as it has the format of a 

TXT file. Be careful to align all decimal points in the three columns. 
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3. Editing Objects 
If there are object(s) in the system a list of the present objects will be displayed. 

At the bottom is shown the commands of the editor. 

 

 
Fig. SCA301 The screen of the Scattering Object Editor. 

3.1 Modify Data 
To modify any data of the object, use the arrow keys to highlight the data and use 

<PgUp>, <PgDn> or <Ins>,<Del> keys to change the value of the data in the same 

way as in the Control Panel. 

3.2 Commands 
There are six commands for the list: 

(1) Copy 

(2) Add 

(3) Delete 

(4) Delete all 

add a new object. 

copy the highlighted object. 

erase the highlighted object. 

remove all objects. 

(5) Sort sort the objects 

<CR> CTRL Panel exit 

3.2.1 (1) Copy 

Copy command is used to copy the highlighted scattering object. This is a quick 

way to add another similar object to the model. After copying, adjust the 

necessary parameters such as forward and sideways distances and then Sort 

the objects (5) in the end. 

3.2.2 (2) Add 

Add command is used to add one more scattering object. When this command is 

executed, the program jumps to the data entry as described earlier. 



SCA-7 

Scattering Object Editor 
 

 

3.2.3 (3) Delete 

Delete command is used to delete one object from the present object list. Before 

executing this command move the cursor up or down to the row that will be delet- 

ed. Then hit the <3> key and the line will be deleted. 

NOTE: After deletion there is no fast way to restore the object. 

3.2.4 (4) Delete all 

Remove command will remove ALL OBJECTS without WARNING. 

3.2.5 (5) Sort 

Sort command is used to put the present object list in the forward distance order. 

NOTE: Sorting is done automatically when entering the scattering object. 

3.2.6 <CR> CTRL Panel 

Pressing the <Enter> key it will terminate the editor and the AXIS110J will return 

to the location where it was activated. 

3.2.7 Offset sheets together. 

A quick way to move combined sheets is using these keys when having the 

graph on screen. The keystrokes move the objects instantly. 

  

Fig. SCA 302 The keystrokes to be used for moving combined sheets together. 

 

Holding the Alt key:  

Å U and I will shift the position in forward direction. 

Å H and K will shift the position in sideways direction 

Å B and N will shift the height 

Å J will display the offset coordinates 

Alt-0 (zero) will cancel the offset. 
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4. Modeling a tailfin 
 

To model a tailfin, a tapered one, into a rectangular plate, a few things should 

be considered. 

The incoming signal strength increases along the height of the tailfin due to the 

lobing of the horizontal polarized ILS signal. 

The scattered field at the upper part of the tailfin will yield lower lobes than the 

rest of the fin, radiating a stronger field in low elevation angles. 

This creates a double effect, where the received scattered field at low angles will 

increase with the tailfin height in the power of between 2 and 3. It is therefore 

more important to emulate the upper part of the tailfin than the lower part. 

 

The plate model (sheet) should therefore be made according to figure SCA401. 

The plate model should have the same height as the tailfin, but the width should 

be determined at about 2/3 of the tailfin height. 
 
 
 
 
 

 
 

Fig. SCA401 The plate model compared to the real tailfin. 
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1.Description 
Playback Screen files option is used to show previously computed and saved 

graph screens in Black & White. 

After a number of graphic screens have been saved on the disk, they can be 

seen like a slide show by this Playback option. 

By computing and saving several screens with increasing change in a feed or 

mechanical parameter, one gets a useful animation tool for showing the total 

impact of gradually increasing errors when they are replayed as a movie. It 

can also be used to show the difference between two or more very close look- 

ing graphs to compare the impact of a new parameter. Use the PgUp/PgDn 

keys to switch between the graphs. 

When the graphic screen is selected Black & White, the <4> Save function is 

enabled allowing to save the screen as a file on the disk to the selected direc- 

tory. The files will be named AXL0.BAS, AXL1.BAS, AXL2.BAS etc. automati- 

cally. The default directory is "SHOW\". 

When the playback is started by the "<2> Show" command, all screen files of 

the selected directory will be played back in the same order as saved. The 

show will repeat displaying the screen files from the first to the last one until 

any key is hit. 
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2. Command Screen 
Before starting the playback screen show you may select another directory for 

the screen files. 

Note: The chosen directory remains selected as long as you run the AXIS 

110 and all saved graphic screens will be saved to this directory. 

 
There are eight commands available in the Command Screen of the Playback 

Screen files: 

1. PgUp/PgDn 

2. <2>Show 

Show directory quick selection 

Start show. 

3. <4>Delete all Screen files deletion. 

4. <5>Other directory  Set your own show directory 

 
6. <7>Description Write your own directory label 

7. <8>Make directory Make a new directory 

8. <CR>Return Exit 
 

 

 

 

Fig. PLY201 Playback Screen files command screen 
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2.1. Show directory quick selection 
Show directories:  PgUp/PgDn 

Using the keys <PgUp> and <PgDn> can scroll directories from SHOW1\ 

through SHOW50\. 

If the selected directory does not exist a warning will aks you to create it by 

pressing the (8)key. 
 
 

 
 

Fig. PLY202 The selected directory does not exist 
 

2.2. Start show 
(2)Show  

When a directory is selected the show can be started by the <2> key. If the 

first screen file (AXL0.BAS) does not exist in the selected directory, the user is 

warned of "No Files" and the AXIS 110 will return to the Main menu. 
 
 

 
 

Fig. PLY203 There are no screen files in the selected directory 
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2.3. Screen files deletion 
(4)Delete  all  

This command is used to delete all screen files and the directory label in the 

selected directory. Before deletion the directory content is displayed and the 

AXIS 110 will ask 

Are  you  sure  (Y/N)  ? 

Pressing the <Y> key the deletion will take place. Any other key will return the 

program to the Main menu. 

Note: This command will delete only the screen files and labels for the 

AXIS 110 (AXLnn.BAS). 

 

 
 
 

 
Fig. PLY204 Deletion of the screen files 

 

2.4. Set your own show directory 
(5)New  directory  

This command is use to select the user's screen files directory. 

The user is asked to enter a name of directory as follows 

Enter  new directory  <CR>=Default  - > 

Type the name of your directory and press <Enter>. If just <Enter> is pressed 

the AXIS 110 will set the default screen files directory as "SHOW\". 

Note: If the directory does not exist, it can be created by the <8> key. 
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2.5. Make directory label 
(7)  Description  

Any directory may have an optional label containing a 21 character description 

of the saved files. This could be a specific airport name or anything that will 

remain the user of the content. The label text can be changed anytime by using 

the (7) key and typing the new text. This label will be deleted if all files are 

deleted by the (4) key. 

2.6. Make a new show directory 
(8)  Make directory  

When a non existing directory name has been selected, a warning will be 

shown. Use the (8) key to create this directory. If not created the directory 

name will automatically be set to "SHOW\". 

2.7.Exit 
<CR>Return  

Press <Enter> to return to the Main menu. 
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3. Speed Control of the slide show 
While the slide show is running you can adjust the speed by using the - or + 

keys. On the left hand side of the screen you can see ± sign which is as a 

simple speed-gauge. The higher the position, the faster the speed. Default 

speed is maximum so the ± sign is shown in the highest position. 

Any other key will freeze the display and at the bottom of screen will appear 

the help row. 

In the freezed state you can 

- look at each screen by stepping the <PgUp> or <PgDn> keys 

- invert the screen by the <I> key for screen capture etc. 

- quit the playback show by the <Esc> key. 

Any other key will continue the show. 
 
 

 

 

 

Fig. PLY301  The screen with help row at the bottom when the slide 

show is stopped. 
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1.Description 
The Orbit Mode simulates a circular movement in a given sector across the 

course line at a defined distance from the antenna system. 
 

 

 

 
 
 

 

Fig. ORB101 The Orbit mode 

With the Orbit Mode you can study different parameters like CDI (or DDM), SBO 

and CSB amplitude and phases as well as the Beam Bend Potential. 
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2. Data Screen 
The Data Screen is divided into three main parts 

1. The numeric data 

2. The toggles and 

3. The commands. 
 
 

 

Fig. ORB201 The Data Screen of the Orbit mode 
 

2.1 Numeric data (1) 
The numeric data include the parameters used for the orbit computation 

Range to circle  Distance from the antenna array to the orbit 

Level The height of the orbit (only in 3D mode) 

Min. Az angle The start azimuth angle 

Max Az angle The stop azimuth angle 

Increment The step or increments along the orbit. 

Receiver speed The speed of the aircraft / receiver in knots. 

Scale Center  The graph display center in uA or %DDM. 

Full Scale  The graph display full display in ±uA or %DDM. 

Screen text The text line displayed on the graph screen 
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2.2 Toggles (2) 
The toggles includes the settings for the output form of the computation 

(A)mplitude Selection between % and dB 

(D) isplay Selection between graph and table 

(E) rase Selection between old and new data 

(I)ncr x  Select the step increment 

(P)arameter   Selection for the displayed parameter 

(M)ultiple   Selection for multi radius orbits 

(R)eceiver Select receiver type 

(C)rs/Clr Selection for Course or Clearance 

2.3 Commands (3) 
The commands include utilities for data entry and software control 

(2)Change 

(3)Text 

(4)FSD 

(6)Excel 

 

 
(Esc)Menu 

Activate the numeric data entry 

Entry for the text line to be shown on the graph 

Entry for the Y-scale setting (Full Scale Deflection). 

Enables an Excel readable file to be generated 

Note: This command is seen and enabled only when the 

(D)isplay toggle is selected for TABL. 

Return to main menu 

<CR>Continue Starts the orbit computation 
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3. The Data entry 
The data entry is started by <2> change command. It allows changing one or 

more items. 

3.1 The range to circle 
Range to  circle  (2 - > m) 

(3)  Multiple  runs  

< 6>:  (11112m)  

The range represents the radius of the orbit where the center point is in the 

middle of antenna array. 

This input allows to run up to 6 orbits at user-specified distances. 

The default value is one run at a distance of 6NM (11112m). Press ñ2ò to change 

unit from Nautical Mile (NM) to meters (or feet). 

If multiple orbits is wanted press <3> and enter the number of runs and after that 

the range (radius) of each run. The default level of each orbit is corresponding to 

an aircraft on a 3° glide path angle along an approach. 
 
 

 

 

Fig. ORB301 Data Entry for multiple range of orbit 
 

 

 

Fig. ORB302 Data Entry in the Orbit mode. 
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3.2 Level 
Level  (m)  <444>:  

(Only in 3D mode) The level is a barometric altitude in meters above the ground 

level at the antenna system. The default level is the aircrafts height if following a 

3° glide path angle down to the threshold. The height f 444m correspons to a 

distance of 11112m (6NM). The earth curvature is taken into account. 

3.3 Start angle 
Min.  AZ angle  (°)  <- 50>:  

The start angle of the orbit is called minimum azimuth angle and measured from 

the array center in degrees. The default value is -50°. 

3.4 Stop angle 
Max AZ angle  (°)  < 50>:  

The stop angle of the orbit run is called maximum azimuth angle is measured from 

the array center in degrees. The default value is 50°. 

3.5 Angle step 
Increment  (°)  <0.50>:  

The angle step increments to be used in the calculations. The default value is 0.5 

°. Use a smaller value (Press the I-key on the toggle panel) if reflection objects 

are present. The increment should some times be changed as there may be an 

interference with the increment and the bend frequency creating strange oscillat- 

ing variations. 

The total number of plots is limited to the remaining free memory and should 

normally be kept to less than 400. 

3.6 Receiver speed 
Receiver  speed  (kts)  < 0>:  

The aircraft speed combined with the receiver/plotter frequency response will 

influence on the smoothening of the curve. Low Pass filter time delay will also 

yield a sideways shift of the course line and the sectors. 

See appendix A1 for details on the low pass filtering effect. 

3.7 Scale Center line 
Graph  Scale  Center  line  (uA)  <0>:  

The Scale Center line is the value of the center line of the graphic screen. The 

default value is 0. 

3.8 Graph text 
Description  old  text 

Enter new Text  

Allows to enter the text that should go along with the graph. 
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4. Toggles 
The toggles will change some computing output settings. 

Press the key shown in brackets to execute the function. 

4.1 d(B) or % 
Toggles the amplitude scale between % and dB. 

% Linear scale 

dB Logarithmic scale 10dB/div. 

4.2 (D)isplay 
Selects between graph and table output. 

TABL Table output 

GRAPH  Graph output 

4.3 (E)rase 
This toggle will erase an earlier calculated data from the memory 

OK means there are no DATA from the last computation area in the 

memory. A new curve may now be computed. 

DATA means the memory still contains the last results, and the curve 

may be displayed again with altered full scale deflection (FSD) or 

another parameter. 

Note: You cannot restore erased data. 

4.4 (I)ncr x 
Reduce the increment of the current one in order to increase the resolution. 

Use this toggle when there are short bends on the curve. 

1 Increment step is as set 
1 Increment step is reduced by 2 (double resolution) 
1 Increment step is reduced by 4 (quadruple resolution) 

4.5 (P)arameter 
Selects the displayed parameter like CDI, Amplitudes (CSB, SBO), Beam Bend 

Potential and Phase. 

The simulator works normally in 2-dimensional mode where the antenna heights 

above ground are not considered. When reflection objects are present, the vertical 

radiation diagram is important, and the simulator will automatically be set to 3-

dimensional mode. 

When showing amplitudes, the levels are referred to the peak CSB level at the 

course line, which is set to 100% in the 2D mode. However, in 3D mode, the 

amplitude levels are depending on the height of the receiver due to the vertical 

lobing factor. It is recommended to use the dB scale for amplitudes whenever in 

3D mode. 

CDI The CDI/DDM diagram shows sectors, course line, linearity, 

clearance and false courses. Use the Left/Right arrow keys to 

bring a cursor along the curve. In the upper left-hand part of the 
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screen, the current azimuth angle and the CDI/DDM value for the 

cursor position are displayed. 

In 2D mode the Beam Bend Potential (BBP) is also displayed in 

order to examine systems for sensitive areas. 

CDI+SDMCDI/DDM and SDM curves together. SDM will be 40% along the 

0CDI line. Read SDM values in azimuth direction with the cursor 

by using arrow keys <Left/Right> . 

Ampl  Shows the SBO and the CSB curves together. 

CSB   Shows the CSB curve. 

SBO    Shows the SBO curve. 

bbp Shows Beam Bend Potential with 100% as full scale (2*SBO) 

BBP Shows magnified Beam Bend Potential with 10% as full scale 

(20*SBO) 

PHA Phase curves show the SBO/CSB phase relationship along the 

orbit. Normally the curve is not continuous but makes a number of 

180° of jumps. 

Note: Ampl, CSB and SBO parameters will also show clearance curves for 

dual frequency systems. 

4.6 (M)ultiple 
Selects the output between single or multi range orbit. 

If more than one curve was selected in the previous calculation, make the next 

calculation multiple by the <M> key. Otherwise only one curve will be computed. 

Use the <3> key first time a multiple curve diagram shall be computed. 

(2)  There is only one range entered. 

YES Multi range orbits will be displayed 

NO Only one orbit is seen 

Note: If many range are loaded the first radius will be seen. 

4.7 (R)eceiver 
Selects the type of receiver in the CDI/DDM processing. Some modern receivers 

will divide the received DDM with the MOD SUM (SDM) in order to compensate if 

the ILS modulator on ground changes its SDM. This algorithm may yield low 

DDMs in some portions of the azimuth coverage. 

Theoretic  DDM is computed directly from SBO and CSB. Values may 

approach infinite. 

Perfect  Ideal receiver. DDM is limited to 40% (MOD SUM). 

BEND 34A Bendix RIA 34AF. 

COLL 700 Collins ILS 700 

COLL 720 Collins ILS 720, same as Bendix RIA 35 

4.8 (C)rs / Clr 
Selects the output between Course and Clearance. This toggle is only shown 

when a dual frequency system is selected. 

CRS Course selected 

CLR Clearance selected. 
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5. Commands 

5.1 (2)Change 
The change command allows to change the numeric data values 

5.2 (3)Text 
This command enables a quick entry for a text row displayed on graph. 

5.3 (4)FSD 
[FSD:  (°)  800,  400,  200,  100,  50,  25,  12,  6 (uA)]  

The default value in the Orbit mode is °800uA for the full vertical scale, but can 

be changed to any indicated values. Move the cursor with <Left-Arrow> and 

<Right-Arrow> keys and press <Enter>. 

5.4 (6)Excel 
This command enables an Excel format file to be saved with the computed data. 

Note: The (D)isplay toggle must be selected as a TABL in order to invoke 

this function. 

5.5 (Esc)Menu 
Return to Main menu. 

5.6 <CR>Continue 
Press <Enter> to start the computation. 
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6. Table Output 
The Table output gives the list of deviation with all the signal amplitudes and 

phases. The last columns with clearance signals are only filled when a dual fre- 

quency is used. 

If the Display-toggle is selected as a TABL the computed results will be displayed 

as a list of the computed values. This will also enable an Excel readable file to be 

saved on the disk if the (6) command key is pressed. 

Before the execution of the list it is asked if the user want to take the results to 

the printer. 

Hardcopy  of  Results  ? (y)  or  <SPACE> 

Enter Y (or another letter if the language is not English) if the results should be 

printed out. 

The display will stop while the screen is full and the user is asked to hit any key 

to continue. That will be repeated as long as the all computed results are shown. 

The list includes the following parameters: 

(x) Azimuth angle in degrees 

DDM(%) /CDI (uA) Course deviation in uA or % 

SDM(%)  Sum of Depth in Modulation 

CSB Course CSB-amplitude 

SBO Course SBO-amplitude 

Phase Course Phase between CSB and SBO 

C-DDM(%) / C-CDI(uA) Clearance deviation in % or uA 

C-CSB Clearance CSB-amplitude 

C-SBO Clearance SBO-amplitude 

C-Phase Clearance Phase between C-CSB and C-SBO 
 
 

 
 

Fig. ORB601 The typical screen for table display results of the orbit mode 
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7. Graphic Display 
The result of the orbit calculation is shown in graph when the (D)isplay toggle is 

selected as GRAPH. 

7.1 The Graphic diagrams 
The graphic diagrams of the Orbit mode are three main type depending on the 

toggle (P)arameter: 

1. CDI-diagram, 

2. Amplitude diagram and 

3. Phase diagram. 

7.1.1 CDI-diagram 

Grid scales and lines 
 
 
 

 
 

 

Fig. ORB701 The CDI-graph scales and grid lines of the Orbit mode 

1. Vertical scale is displayed as a FSD-value and a Ctr-Value. 

The plus and minus FULL SCALE DEFLECTION (FSD) measured in 

CDI or DDM of the entire screen. Normally this is 800uA (80%DDM) 

with 100uA (10%DDM) for each large tick on the scale. 

The Center value (Ctr) of the vertical scale. Normally this is 0uA, but it 

can be set to any value in order to zoom in on certain areas of the 

curve. 
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For SDM (Sum Depth of Modulation) the center axis (0 CDI) is 40% 

modulation. Use the cursor <Left/Right> keys to read values. 

2. Horizontal scale is the azimuth value of the start and stop point of the 

orbit, normally °50°. 

3. The ICAO limits for minimum DDM in the sectors between CS and 

°35°. 

4. The maximum DDM = CSB MOD SUM (40%/387uA) lines. 

A "theoretic" receiver may pass these lines but the "perfect" and other 

emulated types will never exceed this value. 

5. The frame showing °75uA and °150uA at the azimuth angles corre- 

sponding to the full and half Course Sector settings on the Control 

Panel. The Ideal curve should be a straight line between the lower left- 

hand corner and the upper right-hand corner. 

Parameter values 
 
 

 

 
 
 

Fig. ORB702 The readings found in the Orbit graph 

1. The following set and computed values are found on the graph : 

@: 10000m (on the left hand upper corner) 

the distance from the antenna to the lateral orbit plane 

CL: 0.0uA  (on the left hand lower corner) 

the position of the course line 

CS:  4.965° (on the right hand lower corner) 

the course sector angle in degrees. 
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2. The curve show the CDI as a function of azimuth angle. To see the 

numeric CDI value from a given azimuth angle on the graph use the 

Left/Right arrow keys to select the desired azimuth angle. 

Note: Only the computed points on the curve are displayed - 

intermediate values must be interpolated by the user. In 2D mode the 

BBP will also be displayed. 

3. The finally computed azimuth angles at CDI values from -150uA to 

+150uA in 75uA steps (-2.483° through +2.483°). 

7.1.2 Amplitude Diagram 
 
 
 

 
 

 

Fig. ORB703 A CSB/SBO amplitude diagram at 100m distance 

The Amplitude diagram shows the SBO and CSB together. For two frequency 

systems the clearance signals will be shown by hitting the <SPACE BAR>. The 

Left/Right keys will bring a cursor along the curve. 

In the upper left hand part of the screen, the current azimuth angle, amplitude and 

BBP are displayed for the cursor position. 

Use the <Up/Down> arrow keys to jump to another curve. 

To measure the sidelobe level, capture ratios etc., use the dB option for the am- 

plitude. By pressing the "0" (zero) key at a given cursor location, the current 

amplitude is set to 0 dB as reference. Subsequent measurements are now rela- 

tive to the chosen point. Repeat the "0" key to toggle off the relative mode. 
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7.1.3 Phase Diagram 

The SBO/CSB RF-phase is an important part of the DDM calculations. It can be 

visualised by selecting "Phase" from the (P)arameters. In the following case the 

cursor has been used to measure the computed phase. Move the cursor by the 

<Left/Right> keys to a reference point an press the "0" (zero key). Then move the 

cursor along the curve to measure the relative values. 
 
 
 
 

 
 

 

Fig. ORB704 A typical Course phase diagram at 100m distance. Note 

there is not always a 180° phase shift between the lobes at 

this distance. 

 

7.2 Functions 
The functions of the graph display are 

(B)&W 

(I)nvert 

Black&White to Colour Selector 

Display invert the colours for cut&paste purposes 

(4)Save Save a B&W graph for later play back 

(8)Scatter Scattering Object Editor 

<-Values-> Curve Tracer 

<SPACE>CLR Add Clearance 
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7.2.1 (B)lack & White to Colour Selector 

(B)&W 

This function is used to toggle the graph between colours and black & white. 

The <B> key will turn the graph into black background and white lines. Repeat- 

ing the <B> key will restore the colour display. 

7.2.2 (2) Display Inverter 

(I)nvert  

This function will invert the colours of the display. In the colour display the colours 

will be changed to their complementary-ones. 

7.2.3 (3) Printout 

This function is obsolete and no longer used. 

7.2.4. (4) Graph Saver 

(4)  Save 

Note:  This function is enabled and displayed only when the screen is se- 

lected as black & white. 

The Graph Saver is used to save the graphic screen to the disk on a selected 

SCREEN or SHOW directory. The names of the files will be generated automati- 

cally and the first save is named as AXL0.BAS, second AXL1.BAS, third 

AXG2.BAS and so on. Before saving, go to the Playback Main Menu item and 

select the wanted directory. See section PLY. 

The saving format is the basic-language BSAVE/BLOAD mode enabling the 

fastest Load and play back in the AXIS 110. 

7.2.5 (8) Scattering Object Editor 

(8)Scatter  

Note:  This function is enabled and displayed only when at least one scat- 

tering object is entered. 

This function starts the scattering object editor in a same way as in Control Panel 

allowing to modify scattering objects. The detailed description is given in SCA- 

section. 

7.2.6 (8) Offset all Scattering Sheets together 

non  visible  

Offset the positions of all sheets in X(fwd), Y(sdw) and Z(hgt) coordinates togeth- 

er. This is useful when moving a complex object that is built up of several sheets. 
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7.2.7 Curve Tracer 

<-  Values  - > 

This function is used to show the exact value along the curves. The point on the 

curve is shown with a small square (cursor) and can be moved by using the <Left> 

or <Right> arrow keys, while the value of the selected parameter and the distance 

will be displayed in the upper left hand part of the graphic screen. 

With <Left> and <Right> arrows the cursor is moving with one computed step 

increment (selected in data panel) while holding the <Ctrl> key, the steps will be 

10 times larger. 
 
 
 

 
 

Fig. ORB705 The frame shows the azimuth angle, SDM and BBP in µA 

and % at the cursor location. 
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7.2.8 Add clearance 

<SPACE>CLR 

Press the <Space> if you want to see clearance signals in the same graph. 

Note: This function is enabled and displayed only for dual-frequency sys- 

tems. 

 
For using the cursor to measure the values along the curves, use the <Up/Down> 

arrow keys to select the wanted curve for side lobe level etc. The following 

measurement of the capture ratio was done in this way: 

1. Move the cursor to the center of the COURSE CSB curve so it stays on the 

peak. 

2. Press "0" (zero) for making relative measurements 

3. Use the <Up/Down> keys to move the cursor to the CLR CSB curve. The 

computed value (19.29dB) can be read in the field shown in the figure ORB 706. 
 
 
 

 

 

Fig. ORB 706 Using the cursor to measure the computed Capture Ratio 

(The amplitude ratio between the Course and Clearance 

CSB signals on the center line). 
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1.Description 
The Approach Mode simulates a movement along the approach path towards the 

landing point on the runway and further on to the antenna array. 

The approach path follows the given elevation angle until the height of 4m above 

the runway is reached, passing the threshold at 15m. From this point a constant 

height of 4 m is maintained. It should be noted that flying out on the backbeam the 

height will also be 4m. The threshold crossing height (normally15m) and the 

height above runway (normally 4m) can be changed to other values. 
 
 
 
 

 
Fig. APP101 Approach mode 

The approach mode will show how the course line and sector will change along an 

approach path for given errors in the antenna array. It will also indicate where and 

how bends will occur due to one or more scattering objects in the terrain model. In 

some cases there will be inreresting to see how the amplitudes of CSB and SBO 

will change alobg the flight path. 
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2. Data Panel 
The data panel shows the values to be used in the approach mode. 

The data panel consists of three main parts 

1. the table of numeric data, 

2. the toggle panel and 

3. the commands. 

 

 
Fig. APP201 The data panel of the approach mode 

 

2.1 Numeric data (1) 
The numeric data shows the the values to be used in the computation. The 

numeric data can be changed by the (2) change command. 

Here is a brief description of the table of the numeric data: 

Elevation  angle  Vertical angle of the approach path 

Threshold Dist .   Distance between the LOC-array and the landing 

threshold 

Thr.  crossing  hgt .  The height of the downward extended glidepath above 

threshold 

Runway height . The height of the horisontal portion of the path above the 

RWY 

Stop  End Dist . Distance between the LOC-array and the runway stop end 

Track  azimuth  Horisontal angle of the approach path seen from the array 

Start  Distance The start point of the approach from the antenna array 

End Distance  The end point of the approach from the antenna array 

Increment  step The step distance along the approach 

Receiver  speed The speed of the receiver for low pass filtering 

Receiver filter The receiver low pass filtering setting as radians/s 

Scale  center  The scale center of the graph 

Full  Scale  The full scale of the graph 


