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1 Purpose of this Report 

Previous IMCA publications have dealt with the failure modes of the Artemis Mk III (105 DPVOA (now 

withdrawn)) and Mk IV (118 DPVOA).  The Marine Division Management Committee decided that with the 

existence of these publications and those recently updating the Fanbeam laser system and reflecting the 

introduction of the CyScan systems (IMCA M 170 – A review of marine laser positioning systems), an update of the 

publications should describe the Artemis Mk V, to provide a better overview of currently available systems.  

A  the Fanbeam and CyScan systems use laser and the Artemis system uses microwave or radar transmission, it 

was not felt to be appropriate to include Artemis under the title of IMCA M 170. 

The information below is provided with the assistance of Reson BV of Rotterdam, the world-wide sales and 

service agent for Artemis systems.  A large amount of the text below has been extracted from its manuals and 

arranged into a format similar to that used in IMCA M 170, so as to provide a means of comparison.  Additional 

material derives from operational experience, which has been provided by Reson and drawn from IMCA 

members.  There is not yet sufficient worksite experience to detail any specific failure modes. 

2 Principle of Operation 

The Artemis Mk V operates with very low energy microwave radiations, using antennas on fixed and mobile 

stations which can track each other.  The mobile unit determines range and bearing from the fixed station by 

detection of the difference from parallel that the two antennas are to each other. 

The derived signal is amplified and used to drive two coupled servo motors to move the antenna on the station 

to bring the antenna parallel to the counter station. 

The microwave link is thus used for tracking, distance measurement and data transmission between stations. 

The Artemis Mk V is available in two variations: 

 The standard system of two identical user-configurable stations, the mobile station and the fixed station; 

 The beacon system, consisting of the standard mobile station and a beacon. 

It is compatible with the Mk IV in that a Mk V mobile station can work with a Mk IV fixed station or beacon.  

A Mk V fixed station can also work with a Mk IV mobile station. 

With the system ‘in lock’, the antennas of the mobile and fixed stations will track one another in similar fashion 

to previous models, by maintaining a continuous wave (cw) microwave link. 

3 Range and Accuracy 

The standard system has a range of 10 to 5,000 metres with an overall accuracy of one metre; and an azimuth 

range of 0 to 360 degrees, with an overall accuracy of 0.02 degrees. 

The Beacon System has a range of 10 to 3,500 metres (depending on the beacon antenna type, see below) with 

an overall accuracy of one metre.  Unlike the standard system, the beacon system only provides the distance to 

the mobile station.  The azimuth is obtained by combining the relative mobile antenna bearing with the heading 

of the vessel as measured by its gyro compass.  To obtain a true relative mobile antenna bearing the mobile 

antenna must be compared with the vessel’s centre line.  The accuracy therefore relies on the individual 

accuracies of the relative mobile antenna bearing and the input heading.  An overall accuracy of 0.4 degrees is 

possible and this is stated by the manufacturer to be acceptable as the beacon system is used for short range 

applications. 

http://www.imca-int.com/media/74481/imcam118.pdf
http://www.imca-int.com/media/73380/imcam170.pdf
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Range of Beacon Antenna Types: 

 Omni-directional 10 to 1,750 metres 

 Semi-omni-directional 10 to 3,500 metres 

 Horn antenna 15 to 1,000 metres 

The system is unaffected by rain, fog or haze, but can be subject to some interference resulting from reflection 

of the microwaves against the water surface.  These reflections are strongest from a smooth surface, but mainly 

exist at a greater range than 5,000 metres, which is out of range of the Artemis Mk V system.  At closer ranges 

the signal strength is still relatively high, thus the interference is easier to overcome. 

Areas where this phenomenon occurs are known as ‘range holes,’ ‘dip zones’ or ‘interference zones’ and are 

dependent upon the antenna heights and the wavelength of the transmitted signal.  Lower antenna positions have 

less wide interference zones than high antenna configurations. 

4 Operation of More Than One System in the Same Area 

The system features selectable microwave frequency pairs, so that mutual interference between two systems in 

the same area can be avoided.  Four fixed/mobile station frequency pairs are available and the frequency pair 

selection is from a Windows PC or control panel. 

Automatic frequency control at the mobile station keeps the frequencies of the two stations exactly 30 MHz 

apart. 

By giving the mobile and the fixed stations an identical address code, they will only lock and respectively transmit 

when they receive the address code given.  This avoids both a mobile station locking onto someone else’s fixed 

station and a fixed station transmitting when it does not receive the correct address code. 

Further precautions are also necessary.  To avoid interference between two fixed stations, they should be located 

at least two metres from each other in a vertical direction and no more than six metres in a horizontal direction.  

The best place for two fixed stations working in the same direction is above each other.  Vessels need to stay in 

their own sectors as shown below. 

 

 

Figure 1 – Two vessels using Artemis in different sectors: 

the beam sectors should not come within 10° of each other 
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Figure 2 – Two vessels working in the same direction, but with different frequency pairs 

The best combination of frequency pairs is pair 0 for system 1 and pair 1 for system 2, where these pairs give 

the largest difference between the frequencies of the mobiles. 

5 System Description 

5.1 Standard System 

The Artemis Mk V standard system comprises a mobile and a fixed station each consisting of an antenna 

unit with an operating panel, a tracking antenna and an optional telescope for referencing the antenna.  

The complete system is packed in four reusable containers.  A client workstation can be connected to 

the fixed station as well as the mobile station.  A 9600 bps free data channel between the two stations 

for data transmission other than Artemis data is a future option. 

5.1.1 The Antenna Unit 

The antenna unit contains mechanical, microwave and electronic components.  The antenna 

unit's functions are under the control of a powerful microprocessor, the application software 

for which is stored in flash programmable read-only memory (FPROM). 

The motor control is effected by digital signal processors (DSPs).  All other hardware functions 

and circuits are realised by means of field programmable gate arrays (FGPAs) with random 

access memory (RAM). 

Communication and network functions and the interface with the operating panel are under 

control of a dedicated communication board and application software in FPROM, which is 

loaded when the station is switched on.  The software for the FPGA and the DSPs is loaded 

from the microprocessor when the station is switched on. 

The antenna unit is housed in a rugged, aluminium die-cast, cylindrical housing, finished with a 

durable paint coating.  It is suitable for exposed conditions (IP 66) and can withstand high impact 

forces and vibrations.  The antenna unit is powered by 230 VAC, 50/60 Hz with a power 

consumption of approximately 75W.  The antenna anti-icing consumes an extra 330W. 

The human–machine interface software is installed on the Windows workstation connected to 

the antenna unit.  Connection of the workstation is by means of UTP cable (Ethernet).  

The maximum cable length is 150 metres.  A cable length of up to 1000 metres is possible using 

the optional RS 422 connection, for which also UTP cable can be used.  The station type (mobile 

or fixed) can be defined from the operating panel or the workstation.  Also for other settings 

either the operating panel or the workstation can be used. 



4  IMCA M 174 

More than one workstation may be connected to the Artemis station.  The Artemis station 

and the workstation form a network in which the Artemis station is the server and the 

workstation is the client.  The data and power cables supplied with the antenna unit are 

40 metres in length.  The external operating panel has a fixed cable with a length of 1.5m. 

5.1.2 The Antenna 

The antenna is fitted in a completely sealed, lightweight aluminium structure and has a glass 

fibre radome with an integrated heating element.  It is suitable for exposed conditions.  

For operation in cold (polar) areas the antenna anti-icing can be activated through the control 

software. 

The antenna is of a special design and of the slotted waveguide type.  Vertical polarisation is 

employed to minimise interference from ship radars. 

On top of the antenna is an integrated base plate to facilitate the mounting of a telescope.  

The telescope is for referencing the antennas of both the fixed and the mobile station (see 

section 6). 

5.1.3 Operating Panel 

The external operating panel consists of a liquid crystal display, a keypad and terminal hardware 

and software.  The operating panel is normally only connected to the antenna unit for the initial 

set-up of the Artemis station.  

The current explosion proof (EExp) version of the antenna unit has a built-in operating panel 

of a completely different type.  Future EExp antenna units will, however, have a standard 

external operating panel.  

5.2 The Beacon System 

The beacon system consists of: 

 a beacon antenna unit with an external operating panel; 

 a beacon antenna. 

The beacon antenna unit is based on the standard Artemis Mk V antenna unit.  Since a non-rotating 

beacon antenna is used, the beacon antenna unit has no gearbox.  Having the same electronics as the 

standard antenna unit, all standard Artemis Mk V basic spare parts can be used. 

The initial operational parameters can be set using the operating panel.  Three different beacon antennas 

are available to suit specific applications: 

 Omni-directional type AT-120; 

 Semi-omni-directional type AT-010 (horizontal beam width 100°); 

 Horn type ATH-010B (horizontal beam width 66°). 

The semi-omni-directional antenna requires the use of a 90 degree waveguide twist type AT482. 

The horn antenna is specifically intended for applications where the beacon is mounted in a substantially 

higher position than the mobile station and the system is operated at short ranges (see section 3). 
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6 Installation 

6.1 Mobile Station 

There are some basic precautions to take regarding the installation of the mobile station: 

 Avoid objects such as masts, poles and other large structures in the direct vicinity or in front of the 

antenna.  Apart from the antenna being able to rotate freely, the Artemis positioning system 

requires line of sight between the antennas of the two stations; 

 Avoid mounting the antenna unit in such way that its antenna is in the same horizontal plane as the 

ship’s radar antennas. 

For permanent installations the ideal mounting position is on top of the vessel’s main mast.  It is advisable 

to fit a small platform directly under the mounting bracket to ease installation and service.  The distance 

between the platform and the mounting bracket should be at least 0.8 m. 

For temporary installations other mounting positions can be considered. 

The mobile station and the other station should be at approximately the same height when the system 

is used at very short ranges.  This is because of the vertical beam width of 11° of the antenna and to 

avoid that the horizontal range between the two antennas differs too much from the slant range as 

measured. 

The antenna unit should be mounted: 

 on a torsion-free stand or bracket; 

 in a position where the antenna has 360° clear line of sight. 

The antenna unit can be mounted: 

 in a ’U’-shaped bracket with three holes.  The U-shape allows the unit to be slid into the bracket, 

rather than lowering it from above.  In this way it takes less effort to install the antenna unit; 

 on a stand (for temporary installations).  A detachable stand is available as an option.  The installation 

manual describes further detail. 

6.1.1 Connecting the Antenna Unit 

Three cable sockets are provided on the bottom cover of the antenna unit: 

 power supply (230 VAC, 50/60 Hz); 

 operating panel; 

 data (Ethernet or RS 422). 

The cable sockets are only waterproof when covered with a cap or when connected to their 

mating cable connector. 

6.1.2 Alignment of the Mobile Antenna 

The direction of the antenna mounted on the antenna unit is defined by the position of the 

main shaft of the antenna unit.  Directly coupled to this main shaft is a precision shaft encoder 

which measures the actual position (angle) of the main shaft.  The angle measured by the 

encoder should be related to a reference direction.  To compute the vessel's heading from the 

angle of the mobile antenna (the relative mobile antenna bearing) and the azimuth as received 

from the fixed station, the mobile antenna must be aligned with the centre line of the vessel. 

If the mobile station is mounted at the centre line of the vessel, the bow or the stern can be 

used for alignment.  The best alignment will be obtained when the reference object is far away.  

If the mobile station is installed off the vessel’s centre line, the antenna must be aligned parallel 

to the centre line.  In this case a reference mark must be defined. 
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6.1.3 Alignment Procedure 

For antenna alignment the optional telescope is required.  To align the antenna: 

1 Bolt the telescope to its attachment on top of the antenna; 

2 Turn the antenna towards the reference object, using the arrow keys on the operating 

panel; 

3 Turn the antenna gently by hand until the telescope’s vertical hairline is aligned with the 

reference object; 

4 Enter the bearing reference on the operating panel: 

 ’0’ if the antenna is aimed at the bow, or at a reference mark near the bow of the 

vessel; 

 ’180’ if the antenna is aimed at the stern or at a reference mark near the stern of the 

vessel; 

5 Remove the telescope from the antenna (and store in a safe place). 

All other settings can be entered from the Windows workstation.  If this workstation is not 

available, these settings can be entered from the operating panel. 

6.2 Fixed Station 

There are some basic precautions to take regarding the installation of the fixed station: 

 Avoid objects such as poles or structures in the direct vicinity or in front of the antenna.  Apart 

from the antenna being able to rotate freely, a free line of sight between the antenna of the fixed 

station and the mobile station must exist; 

 Avoid a relatively large (deck) area in front of the fixed station. 

6.2.1 Influence of Antenna Height 

When choosing the height at which the fixed station is installed, the following aspects have to 

be considered:  

 The manufacturer’s computer calculations show that the major interference zones are out 

of range of the Artemis system as they fall at a distance over five kilometres.  Nevertheless, 

a general rule is that lower fixed and mobile station positions are preferable, because: 

 The interference zones (see section 3) fall closer and hence are easier to overcome 

because the signal strength is still relatively high; 

 The interference zones are less wide than for higher antenna positions; 

 The influence of the curvature of the earth when operating the system at long ranges (the 

radio horizon) is not relevant to the Artemis system, because the maximum range of the 

Artemis Mk V system is far less than the radio horizon, even with low antenna positions. 

6.2.2 Alignment of the Fixed Antenna 

To obtain an azimuth, i.e. a bearing with respect to north, for the fixed station a reference 

object with known azimuth is required.  The fixed station’s antenna must be aligned with this 

reference object prior to putting the Artemis system into operation.  The further away the 

reference object is, the more accurate the referencing will be.  The reference object should, 

however, still be visible with the telescope.  If grid co-ordinates of the reference object and the 

position of the fixed station are known, then the reference azimuth can easily be calculated. 

For absolute and accurate positioning it is important that the antenna is levelled and referenced 

accurately and that the exact position of the fixed station is known. 

For relative positioning a reference object as such is not required.  A reasonably correct 

azimuth can be obtained by using the mobile station itself as a reference object and obtain the 

azimuth of the mobile station by taking a radar bearing.  An alternative way is to compute the 

azimuth from the vessel’s heading and the relative mobile antenna bearing. 
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6.2.3 Alignment Procedure for Absolute Positioning 

For antenna alignment the optional telescope is required.  To align the antenna: 

1 Bolt the telescope to its attachment on top of the antenna; 

2 Turn the antenna towards the reference object, using the arrow keys on the operating 

panel; 

3 Turn the antenna gently by hand until the telescope’s vertical hairline is aligned with the 

reference object; 

4 Enter the reference azimuth on the operating panel: 

5 Remove the telescope from the antenna (and store in a safe place). 

6.3 Operation in Hazardous Zones 

The standard Artemis Mk V fixed station (and also the mobile station) should not be installed in an 

explosive/hazardous environment.  For operation of a station or beacon in such an environment an 

optional pressurisation control unit is available. 

7 Operation 

The Artemis control software consists of two parts – the actual control software that communicates with the 

Artemis Mk V and the human interface, called the control panel software.  Together they allow for full control 

over the Artemis Mk V stations. 

Communication between the Artemis station and the control panel software is through a network or the optional 

RS 422 connection.  The Artemis Mk V network software package (Network Controller) communicates with the 

Artemis Mk V and passes on messages to and from the control panel software.  It also generates the serial output 

messages.  A number of serial output messages are available and are identical to the Artemis Mk IV system. 

In fact, the control panel software is the communication centre between the user and the Artemis station.  

Both the control and the control panel software run on a standard PC with a network connection and together 

they fully control the Artemis Mk V station.  The control panel software is based on the extended operating 

panel (EOP) as used with the Artemis Mk IV.  Important information can be found on the main display that is 

visible at all times. 

The control panel software can run on a multiple computer system to allow monitoring from different places.  

However, full control is only allowed from one system – the master system.  The manufacturer suggests a 

maximum of five control panels being active at the same time. 

A row of buttons controls the most important functions of the Artemis station.  Continuous information about 

azimuth and distance keeps the operator up to date with the position of the vessel. 

The minimum PC specification for the computer on which the software package is installed is as follows: 

 Pentium III 750 MHz 

 64 MB RAM 

 1 GB hard disk 

 10/100 Mbps network card 

 2 serial ports. 

Once initial set-up is complete, the manufacturer recommends that the default set-up is changed from ‘manual’ 

to ‘automatic boot’, so that when the programme is started it automatically connects to the Artemis station.  

Menus allow the user to progress through the required programmes, with indication given on screen as to the 

status of the controller. 
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The operating modes are: 

 Idle mode – by default, the Mk V starts-up in idle mode – this mode is the ‘off’ position; 

 Standby mode – in this mode, no signal is transmitted from the unit; 

 Operate mode – in this mode, the unit will transmit and ‘lock’ if there is a counter station available.  

To achieve lock to the counter station the antenna must be pointed in the direction of the counter station 

by pressing the left/right button; 

 Auto search – this is the mode that the manufacturer advises to work in.  The station’s antenna will 

automatically search for the counter station in the pre-set sector and will automatically lock on it once 

found.  When losing lock, the antenna will start to search automatically by scanning slowly around the last 

‘lock’ position and slowly increase the scan sector until it reaches the set scan sector. 

7.1 Display 

Below is the main window which shows all relevant Artemis data. 
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7.2 Information Panel 

The main menu accommodates the information panel 

which has the controls for turning the antenna left or 

right. 

 Antenna indicator – this shows the antenna 

position of the connected station.  When the 

system is not in ‘lock’, the arrow comprises three 

lines; once the system is in lock, the arrow will 

widen up to five lines; 

 L/R buttons – by pressing the left or right arrow 

the antenna will move in the selected direction.  

The rotational speed can be changed by selection 

of ‘slow’ or ‘fast’ speed.  The numerical antenna 

bearing is shown between the left/right buttons; 

 Signal level – the signal level indicator shows the 

strength of the received signal in dBm.  During 

locking-in, the signal level will pop up immediately, 

indicating that the signal of the counter station is 

seen.  During standard operations this signal is 

relatively stable and is between -25 and -50 dB, 

depending on the range; 

 Information tabs – the six tab sheets at the 

bottom display extra information about the 

current set-up and status of the Artemis stations.  

The information is displayed by clicking on the 

tabs. 

The information is only updated when new information has been received or when the set-up has been 

changed.  The update of this information occurs approximately every three minutes or after changing 

settings. 

8 Servicing and Maintenance 

A special password protected service page is available for access by Artemis service engineers. 

This service page displays all the necessary information for the Artemis engineer.  The service page is password 

protected to avoid system malfunction due to incompetent actions.  The password is user-definable.  There is 

also a password protected calibration page. 

9 Training 

Typical Artemis Mk V operational training lasts for one day, although this is limited to half a day for experienced 

Mk IV operators.  First line technical training is one full day. 

10 System Assessment 

The main apparent difference between the Mk IV and the Mk V is that the maximum range is reduced from 

30 Km to 5 Km for the Mk V.  The reason for this is said to be the fact that as a position sensor for dynamic 

positioning (DP) – which is about 99% of the application of Artemis – there apparently is no need for a greater 

range than 5 Km.  Above 5 Km the inherent position uncertainty would be above the specification for DP.  

The accuracy is claimed to be the same as the Mk IV, i.e. 1m in range and 0.02 degrees in bearing.  Reson BV 

reports that onshore comparison measurements have been made against DGPS which confirm this.  Reson BV 

further reports that shuttle tankers equipped with Artemis Mk V and DARPS show consistent position data. 
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The manufacturer has taken advantage of latest current technology, which has made technical improvements 

possible without changing the basic design.  For example, the power for the antenna heating element is now fed 

through the antenna unit by means of internal slip rings.  The drive is changed, there now being two motors 

which drive in opposition in order to remove backlash in the gearbox.  This is aimed at removing a problem that 

was found in the Mk III(-S) and was partly answered in the Mk IV.  Another improvement is the direct coupling 

of the shaft encoder to the antenna shaft, by making use of a rotary joint with through-going shaft.  

The manufacturer claims these to be unique features.  The mounting of the unit is the same as the Mk IV, but 

the type of cable connectors is different.   For the system control and the presentation of the position and system 

data the Mk V makes use of a Windows PC on which a specially developed software package runs.  In addition 

to this there is a local, external operating panel for the setting of station parameters like bearing and azimuth 

reference, but on which also the position data can be read.  The operating panel looks similar to the basic 

operating panel (BOP) of the Mk IV.  The Mk V system is said to be more sensitive and to show better locking 

and tracking performance than the Mk IV. 

10.1 System Advantages 

10.1.1 Standard System 

 Very low radiated microwave energy (approximately 150 mW) to reduce the possibility of 

interference to other equipment; 

 Performance unaffected by rain, fog or haze; 

 Distance, azimuth and heading available at both stations; 

 Full remote control and monitoring of counter station when in lock; 

 Selectable microwave frequency pairs.  To avoid mutual interference when more systems 

are operating in the same area, four fixed/mobile station frequency pairs are available.  

Selection is possible from the Windows PC or the operating panel; 

 Automatic frequency control at the mobile station keeps the frequencies of the two 

stations exactly 30 MHz apart; 

 Auto search for automatic locking.  If the signal is lost, the fixed and the mobile station 

antennas will start scanning (if set in Auto search mode) over a pre-set sector to search 

for the signal and regain lock.  At first the antennas will start scanning over a small sector 

and gradually increase the scan sector until lock is regained or the pre-set scan sector is 

reached.  Manually scanning the mobile station’s antenna is always possible and is in general 

advisable to speed up re-locking the system; 

 Addressing for station selection.  By giving the mobile and fixed stations an identical address 

code, they will only lock and respectively transmit when they receive the right address 

code.  In this way, a mobile station will not lock onto someone else’s fixed station if more 

Artemis systems are operational in the same area.  Furthermore, fixed stations not 

receiving their address code do not transmit and hence cannot interfere with other 

Artemis systems; 

 Fully integrated antenna anti-icing; 

 Control is through a network; 

 Interchangeable antenna and antenna units.  Both antenna and antenna units are identical 

and can be interchanged, although it is recommended that the antenna and antenna unit be 

kept together as originally supplied; 

 Compatible with the Mk IV system; 

 Utilises state-of-the-art technology; 

 No more gearbox backlash; 

 Antenna unit and beacon fit in the Mk IV slide-in mounting bracket  
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10.1.2 Beacon System 

 The beacon has no moving parts; 

 Full remote control and monitoring from the Artemis Mk V mobile station when in lock; 

 Four selectable microwave frequencies (remote selection from Mk V mobile station when 

in lock); 

 Facility for connection of Windows PC; 

 Position information available at beacon (when operating panel or Windows PC 

connected); 

 Three different beacon antennas available to suit specific applications; 

 Standard Artemis Mk V spare parts for beacon. 

10.2 System Disadvantages 

Unlike a laser system, where the targets require little if any maintenance, both stations consist of 

expensive equipment which sometimes needs maintenance and setting up.  Power needs to be 

maintained at both stations. 

Maximum operational range reduced from 30 km (Mk IV) to 5 Km (Mk V), although for DP applications 

a maximum range of 5 Km may be adequate. 

10.3 Why or when to use Artemis Mk V? 

Justification for the use of Artemis Mk V may be: 

 in equatorial areas, where sun-spot activity causes DGPS to be unstable; 

 in high latitudes, where the GPS satellite constellation is poor; 

 when vessels are positioned up against a platform for long periods, and DGPS suffers from the 

screening effect of the large steel structures; 

 in foggy and/or rainy environments, where alternative laser based range and bearing systems fail. 

11 Operational Experience 

The manufacturer reports that the first units produced had problems, but by September 2003 these had been 

overcome, with systems now working satisfactory in the field.  The majority of systems is deployed in the Brazilian 

and North Sea sectors. 

As the system was released to the market in January of 2003, it has no long proven track record at this moment, 

but expectations from users are positive. 

12 Failure Modes 

Users report that the initial systems fitted experienced some failure during operation, but that this was rectified.  

Initial failures were caused by the computer of the built-in operating panel not being reliable, and by water ingress. 

New systems were improved and have been shown to be reliable, although further field experience will provide 

the best evidence of any faults and failure modes. 
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13 Options 

The following options for the Artemis Mk V station or beacon are available or will be available in the near future: 

 pressurisation unit to make the Artemis Mk V station or beacon explosion proof; 

 anti-icing for antenna; 

 RS 422 connection for the use of very long data cables; 

 detachable stand; 

 folding tripod; 

 auxiliary data channel.  

General information about these options is given below.  Detailed information, installation and operating 

instructions are supplied with the actual options. 

13.1 Pressurisation Control Unit 

To make the Artemis Mk V station and/or beacon fit for use in hazardous zones (zone 2), for example 

onboard oil and gas platforms and onboard tankers, a pressurisation control unit is required.  

The pressurisation control unit maintains an air overpressure inside the antenna unit and/or beacon 

antenna unit and thus makes the Artemis Mk V station or beacon explosion proof.  The pressurisation 

control unit must be installed close to the (beacon) antenna unit.  The use of the pressurisation control 

unit requires a specially adapted bottom cover for the (beacon) antenna unit. 

The manufacturer advises that certification for use in zone 1 is in progress. 

13.2 Anti-Icing 

To prevent ice from building on the front (radome) of the Artemis tracking antenna, an antenna radome 

heating supply and control unit is fitted inside the antenna unit.  Ice has a deteriorating effect on the 

performance of the Artemis system.  The heating element switches on and off automatically, but can 

also be switched on through the control software. 

13.3 RS 422 Connection 

For installations where the distance between the antenna unit or beacon and the Windows workstation 

exceeds 150 m, use can be made of an RS 422 connection (available autumn 2004).  Utilising UTP cable 

lengths of up to 1000 metres are possible.  The use of the RS 422 connection will require a dongle. 

13.4 Detachable Stand 

For temporary installations of the fixed station or the beacon a detachable stand is optionally available. 

13.5 Folding Tripod 

The folding tripod provides the ability to level the fixed station’s antenna unit.  This is a requirement for 

accurate and absolute azimuth measurement. 

13.6 Auxiliary Data Channel 

This 9600 bps full duplex data channel can be used to transmit data from the fixed station to the mobile 

station and vice versa, without disturbing the normal system data transmission.  To use this data channel 

both stations must be connected to a Windows PC.  This is a future option. 
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14 Technical Specifications 

14.1 Mobile and Fixed Station 

Frequency 

Frequency band 9200-9300 MHz 

Four fixed, user-selectable 

frequency pairs 

Pair Mobile station* Fixed station 

0 9200 MHz 9230 MHz 

1 9300 MHz 9270 MHz 

2 9230 MHz 9200 MHz 

3 9270 MHz 9300 MHz 

 * automatic frequency control on mobile station 

Distance Measurement 

Range 10-5,000 m (also under adverse weather conditions) 

Display resolution 0.1m 

Data update rate 0.25 s 

Overall absolute accuracy 1 m standard deviation 

Azimuth Measurement 

Range 0-360° 

Display resolution 0.01° (0.001° for entering reference azimuth) 

Data update rate 0.25 s  

Overall accuracy 0.02° standard deviation 

Antenna 

Horizontal beam width approx. 2° @ -3 dB 

Vertical beam width  approx. 22° @ -3 dB  

approx. 40° @ -10 dB 

Side lobes  -29 dB 

Gain  approx. 28 dB 

Radiated microwave energy  approx. 120 mW max. 

Polarisation  vertical 

Tracking Characteristics 

Maximum tracking speed  15° /s 

Maximum tracking speed with 

angle error within limits of specification  
2°/s 

Power Requirements 

Supply voltage 230 VAC 50/60Hz 

Power consumption  75W (400 W with antenna anti-icing switched on) 
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Environmental Conditions 

Temperature operating range -20 to +55° C 

Storage temperature range  -40 to +70° C 

Weather protection  

antenna and antenna unit  
IP66 (exposed conditions) 

Safety Machinery directive 89/392/EEC (includes directive 91/368/EEC) 

EMC directive 89/336/EEC (includes directives 92/31/EEC and 

93/68/EEC) 

Low voltage directive 73/23/EEC 

Resistance to corrosion Suitable for use in salt water environment 

Connections 

Power supply cable 3 x 1.5 mm2 with screen; outside diameter 7 – 13mm 

Ethernet cable  UTP (unshielded twisted pair) outside diameter 4.5 – 10mm 

Operating panel cable  Dedicated, fixed cable, 1.5 m long 

Dimensions and Weights 

Antenna 1248 x 206 x 176.5mm / approx.  4 kg 

Antenna unit  Ø 366 x 500mm / 39 kg 

Telescope  95 x 94 x 235 / 2 kg 

Re-usable container  

for antenna unit  
560 x 560 x 590mm (l x w x h) 

Re-usable container for antenna 1310 x 275 x 250mm (l x w x h) 

Detachable stand (optional)  1020 x 710 x 90 mm (detached) / 11 kg 

Folding tripod (optional)  Ø 200 mm x 1240 mm (folded) /14 kg 
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14.2 Beacon 

General Specifications 

Frequency band 9200-9300 MHz 

Four fixed, user selectable 

frequencies 
9230 MHz (pair 0) 

9270 MHz (pair 1) 

9200 MHz (pair 2) 

9300 MHz (pair 3) 

Radiated power 120 mW max 

Polarisation  vertical 

Range: 

with omni directional antenna 

type AT-120: 

with semi-omni directional 
antenna type AT-010: 

with horn antenna type AT-

010A: 

 
10-1,750 m 

10-3,500 m 

15-1,000 m 

Supply voltage 230 VAC, 50/60 Hz 

Power consumption  approx. 70 W 

Temperature range operational  -20 to +55° C 

Storage temperature  -30 to +70° C 

Weather protection  IP66 (exposed conditions) 

Dimensions and weight  Ø 366 x 500 mm (without antenna) / 27kg 

Omni-Antenna 

Type AT-120 

Frequency  9200-9300 MHz 

Polarisation  vertical 

Horizontal pattern  see figure 3.15 in the manufacturer’s installation manual 

Vertical pattern  14° @ -3 dB 

24° @ -10 dB 

Gain  5 dB 

Dimensions and weight  Ø 37 x 290 mm /0.52kg 

Semi-Omni-Antenna 

Type AT-010 

Frequency  9200-9300 MHz 

Polarisation  vertical 

Horizontal pattern 100° @ -3 dB 

200° @ -10 dB 

280° @ -20 dB 

See figure 3.16 in the manufacturer’s installation manual 

Vertical pattern  18° @ -3 dB 

30° @ -10 dB 

Gain  11 dB 

Dimensions and weight Ø 37 x 190 mm /0.32 kg 

(290 mm/ 1.44 kg with waveguide twist AT482) 
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Horn Antenna 

Type  ATH-010B 

Frequency  9200-9300 MHz 

Polarisation  vertical 

Horizontal pattern 66° @ -3 dB 

135° @ -10 dB 

200° @ -20 dB 

Vertical pattern  see figure 3.17 in the manufacturer’s installation manual 

Gain  8 dB 

Dimensions and weight  385 x 30 x 206 mm / 1.05 Kg 

Remark This antenna is especially intended for applications where the 

Artemis beacon is mounted in a substantially higher position 

than the Artemis mobile station, and where the system is 

operated at very short ranges.   

 


