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1. Introduction 

Ofcom, acting through the Public Spectrum Safety Test Group (PSSTG), commissioned a feasibility 
trial in July 2006 to determine whether practicable measurements can be undertaken at sea to 
characterise the effects of UWB interference on radars operating in a maritime environment. The trials 
were undertaken at the Shoeburyness test site in Essex with the radars installed on the roof of the test 
site and the UWB source operated from a coastguard vessel at sea. A number of radar reflectors, 
acting as targets, were deployed at various distances from the coast in line with the interferer and 
radar and the effect on the targets was monitored as the interference level was increased. 

The feasibility trial proved that reliable results can be obtained provided the targets and interference 
source can be correctly positioned and calibrated (in terms of Probability of detection (Pd)). However, 
due to a number of limitations at the Shoeburyness test site it was only possible to get indicative 
results for the S-band radar. 

This test plan identifies the measurements to be undertaken on maritime radars at the Northern 
Lighthouse Board (NLB) base in Oban, Scotland between the 30th October and 10th November 2006, 
taking into account the lessons learnt from the feasibility study. 

1.1 Aims of the Oban Trial 

The main objective of the trial is to assess the level of interference caused to maritime radars from a 
range of typical communications systems, taking account of the propagation and scattering effects of 
paths over water. 

The radars will comprise International Maritime Organisation (IMO) mandatory fit radars operating in 
both S-band (2.9 – 3.1 GHz) and X-band (9.2 – 9.5 GHz) frequencies. The radars will be installed and 
operated from a NLB vessel which will be positioned at three locations off the coast of the Oban test 
site to represent the following operational scenarios: 

·  Coastal Water 

·  Port / Harbour 

·  River 

Radar targets will consist of various sized buoys which will be deployed by the NLB vessel during the 
first week of the trials. A small RIB, the MCA Hawk, will also be available for pre-trial target 
deployment and set up. Using the MCA Hawk and the Pole Star radars, pre-trial measurements will be 
undertaken to determine the optimum buoy locations and heights above water. A number of targets 
are envisaged, deployed at regular intervals from the coastline to give a variety of Radar Cross 
Section (RCS) and Probability of detection (Pd) scenarios.  
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It should be noted that this is a different approach to that used previously of trying to maintain 
a 90% Pd. If we have, for example, five targets we may detect, without interference, some of 
them all of the time and others for different periods of time, i.e. different Pd. This is considered 
to be operationally realistic since it uses worst-case realistic targets (smallest effective RCS in 
practice) in a range of worst-case scenarios. This will result in a range of Pd values for different 
targets at different distances. However, it is likely that the trials will yield a suitable non-
interference minimum Pd to be used as a reference, based on the Pd values measured during the 
trials.  

The interference source will be land based and will need to be highly mobile in order to allow 
deployment at the different test locations with the minimum amount of set-up time. Interference 
sources envisaged for the trials include, but are not limited to:  

·  Averaged White Gaussian Noise (AWGN) (to act as a reference) 

·  MB-OFDM UWB sources 

·  A range of communications sources (GSM, 3G, 802.11, WiMax) 

·  Bandsharing demonstrators, where available 

The main interference criterion will be the radar’s Pd against EIRP of the interference source. The Pd 
will be monitored and recorded directly from the Plan Position Indicator (PPI) by experienced radar 
operators from the Maritime & Coastguard Agency (MCA) as the EIRP of the interference source is 
varied. The prevailing weather and sea conditions will be recorded at the start of each measurement. 

The results of the trial will be used to characterise the protection ratios of S and X-band maritime 
radar against interference from UWB devices and other potential bandsharing technologies, taking 
into account the propagation conditions experienced at sea. Previous UWB studies have focussed on 
land based radar, and the data from this trial will allow a useful contribution to be made on the impact 
of interference to maritime radar. The results will also provide a valuable contribution to future 
bandsharing discussions.  

This test plan identifies the resources required for the trials, the procedures for undertaking the 
measurements and a proposed timetable. 

1.2 Acknowledgements 

The maritime community, in particular the MCA and NLB, are contributing significant resources and 
support for the project. 
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2. Resources 

This section identifies the resources that will be needed during the trial.  

2.1 Test Site 

The trials will be undertaken at the NLB base in Oban on the West Coast of Scotland, Figure 1. The 
Quayside in Oban is used by a number of users including car ferries, yachts, RNLI as well as the 
NLB, as shown in Figure 2. 

 

Figure 1: Location of Oban Test Site 

 

Figure 2: Usage of Quays in Oban 

Oban 

Northern 
Lighthouse 
Board (NLB) 
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Three locations have been identified around the Oban area to represent the scenarios described in 
section 1.1 above. The harbour and river scenarios will have relatively calm “flat” water, while the 
coastal scenario will have choppy water giving rise to sea clutter.  

The locations of the three sites for coastal, port, and river scenarios are shown in the figure below. 

 

Figure 3: Location of Measurement Sites 

In order to ensure the correct balance between the number of scenarios tested and the quality of the 
data the measurements have been prioritised into three categories and the essential minimum work 
required has been agreed. Additional work can then be carried out as time permits.  

It is possible that only two scenario locations might be used in order to achieve this. This would 
most likely be the port and coastal scenarios. In the experience of the ferry operator at Oban, the 
clutter in the river scenario was very similar to the clutter in the port scenario. 

A provisional timetable is included in Section 6. 

 

River Scenario 

Port Scenario 
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2.2 Vessel and Radars 

The Radars are installed on the NLV Pole Star, an 1174 tone vessel which will be made available for 
the trial by the NLB. A 32ft RIB, the MCA Hawk, will also be available to provide support where 
needed. 

The Pole Star is dynamically stabilised allowing it to maintain accurate position regardless of wind 
and tidal conditions. This is an important consideration when trying to maintain alignment between 
the radar, the targets and the interference source. 

The following information has been taken from the NLB web site1 

General Particulars 

·  Length O.A.  51.5m 

·  Beam   12.0m 

·  Draught  3.2m 

·  GRT   1174 

·  Service Speed  12Kts 

12 tonne crane 
200 square metre Buoy Working Deck 
Dynamic Positioning 
Diesel-electric power, through two azimuthing thrusters 
and two tunnel bow-thrusters 

The NLV Pole Star is equipped with IMO mandatory use radars, one operating at X-band and one at 
S-band. 

2.2.1 S-band Radar 

The S-band radar in use has the following characteristics 

·  Frequency  3.05 GHz 

·  Polarisation  Horizontal 

·  Gain   25dB (depending on antenna size) 

                                                      

1 http://www.nlb.org.uk/resources/mvpolestar.htm  
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2.2.2 X-band Radar 

·  Frequency  9.41 GHz 

·  Polarisation  Horizontal 

·  Gain   30dB (depending on antenna size) 

2.2.3 Generic Radar Settings 

Transceiver Settings 

Marker Offset  <as required for Heading Marker alignment> 

Coarse/Fine Tuning <peak on tune indicator to maximise video returns> 

Video Level  <perform set-up process -> Set> 

Sample Start SP  75 

Sample Start MP 150 

Sample Start LP 250 

Sample SP  14 

Turndown SP  6 

Turndown SP  7 

Turndown SP  8 

Trigger Delay  ~30 

A/C Law  3 

A/C Spike  3 

Video Settings 

Vision Master      BME 

Scan Filter  ticked    VIDEO  INTEGRATED 

Peak Intensity  ticked    ALGO1 ON 

Video Buildup  not ticked   ALGO4 OFF 

High Ranges Only ticked    ALGO4 HIGH RANGES 

Controls  

Gain   <set for light background speckle> 

Rain   0% 

Sea   0% 

ENH(ance)  OFF 
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Video Mode  Manual 

AFC   On 

Trials   OFF 

Pulse Length  Short (nom. 1750Hz) giving Wide Band IF (20MHz) 

   Long (nom. 750Hz) giving Narrow Band IF (3MHz) 

     (available on 3n.m. range and above) 

Origin Offset  <MAX VIEW to maximise view ahead> 

Settings 

Beamwidth  1.3 degrees (in ConfigTool), Affects “Min-of” process 

Interference Rejection <note “Min-of” value for SP and LP (<=3nm)> 

Compass input  <d.c. connection, for static location or STATIC SITE> 

Versions  <note all s/w and f/w versions and Config or INSTALLATION data> 

2.3 Targets 

As well as targets of opportunity, fixed targets will be deployed consisting of different sized buoys, 
ranging from 30cm to 85cm, to represent a range of RCS and Pd scenarios. The buoys will be 
supplied by ERA and the NLV Pole Star is able to deploy them at depths up to 4m. The MCA Hawk 
will also be on standby during the trials to assist with buoy deployment where required. Typical buoys 
representative of those to be used in the trial are shown in the figure below. 

 

Figure 4: Typical Buoys to be used as targets 
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2.4 Interference Sources 

Interference sources will consist of signal generators and real devices if available. All interference 
sources will be frequency converted as necessary to operate in, or adjacent with, the radar bands. The 
signal generators will allow a wide range of potential bandsharing type modulation schemes to be 
used to characterise the radar protection ratios. Modulation schemes will include:  

2.4.1 Comms to Radar 

·  AWGN (for reference) 

·  MB-OFDM UWB sources 

o Signal generator source 

o WisAir transmit only with activity factors activated 

o UWB MB-OFDM Link streaming video between 2 laptops (TBC) 

·  Comms signal generator sources: 

o GSM 

o 3G 

o 802.11.b / g 

o WiMax 

·  Comms Links 

o Redline Pre-WiMax (see below) 

o Airspan Fixed WiMax (802.16.d) solution (see below) 

o ERA simple EW and WiFi solution used for previous bandsharing trial. 

2.4.2 Radar to Comms 

·  Bandsharing demonstrators 

o Redline – Pre-WiMax solution with Dynamic Frequency Selection. Detection of 
interference is based on monitoring of S/N 

o Airspan – 802.16/FixedWiMax solution with software defined radio chip solution 
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o ERA simple EW and WiFi solution used for previous bandsharing trial. 

2.5 Personnel 

The interference sources and test equipment will be provided and operated by ERA personnel. 

The radars will be configured and operated by experienced operators from the MCA. A familiarisation 
period may be required before any measurements are undertaken. 

An independent observer from the MCA will also be invited to attend the trials. 

2.6 Resource Summary 

Table 1: Resource Summary 

Resource Provider 

Test Site + Facilities 

Oban, Scotland 

 

MCA / NLB 

Vessels 

Pole Star 

Hawk (32ft RIB) 

 

NLB 

MCA 

Radars 

S-band 

X-band 

 

Installed on NLB vessel 

Targets 

Buoys (+ deployment) 

 

ERA / NLB/ MCA 

Interference Sources 

AWGN 

UWB 

Comms Systems (3G, 802.11 etc) 

Bandsharing Demonstrators 

 

ERA 

ERA 

ERA / Other 

ERA / Other 

Key Personnel 

Radar Operators 

Independent Observer 

 

MCA 

MCA 
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3. Test Set Up and Procedure 

A simple diagram of the test set-up is shown in Figure 5. As opposed to the feasibility trial in 
Shoeburyness, the Oban trial will have sources on land and the radars on the vessel. 

 

Figure 5: Simplified test set-up 

The different scenarios that can occur have been discussed. The most critical scenario may be, for 
instance, a vessel coming in to dock in fog with the possibility of other small craft in the vicinity, and 
office and residential accommodation along the quayside. Three generic scenarios have been defined: 
port; river; and coastal. The three locations chosen to represent these are shown in section 2.1 above. 

The figures below show target deployments for each test location. Targets will be separated by no less 
than 50m, with a maximum of 5 targets at each location.2 It may not be possible to place all of the 
targets required at any one time for some of the locations, due to the density of other traffic, and this 
is discussed further below. 

 

                                                      

2 5 targets is considered to be the maximum that can be counted by one radar operator during each sweep 

Land 
Vessel 

Target 
Comms kit Radar 

Sea 

·  Measure throughput/BERR 

·  Monitor field strength from radar 

·  Measure Pd 

·  Monitor field strength from comms 

·  Range of target sizes 

·  Range of distances 



 
ERA Report 2006-0688 

Ref:P:\Projects Database\Ofcom 2006 - 7G 03452\Ofcom - 7G0345203 - Oban Trials\Project Management\Test Plan\Oban Trial Test Plan v5.doc 

�  © ERA Technology Ltd�

 

17 

3.1 Communications Kit Setup 

The comms to radar testing will be carried out as shown in Figure 6. Signal generators programmed 
with a range of modulation schemes (GSM, 3G, 802.11b/g, WiMax) will be used to create the 
communications interference source. 

 

Figure 6: Comms to radar testing setup 

For the radar to comms testing, it is necessary to use a complete link with real devices, as opposed to 
using signal generators. In this case, there are two options possible as shown in Figure 7 (Method A) 
and Figure 8 (Method B). Figure 7 uses a radiated link between the two communication modules. 
Separation between the modules is used to control received carrier level. Separation between the radar 
and the comms modules is used to control the interference level. 

 

Figure 7: Radar to comms testing – Method A. 
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Method B in Figure 8 shows an alternative way of controlling the received carrier and interference 
levels using attenuators as opposed to using separation distances. This has an advantage in terms of 
performing efficient and reliable measurements and was used on the previous bandsharing trial as it 
was difficult to change the comms to radar distance for that trial.  

 

Figure 8: Radar to comms testing (Method B) 

Additionally, experience from the previous trial has shown that this provides a very reliable method of 
controlling the carrier level as we are not testing the specific environment (and variations due to 
multipath etc), but we are but trying to get generic information about the communications equipment. 

3.1.1 Co-channel / Adjacent Channel Measurements 

Using the comms kit setup shown above, measurements will be made both co-channel with the radar 
under test, and at adjacent channel frequencies in order to assess the out-of-band performance of both 
the radar and communications equipment. 

3.2 Positioning of Targets and Interference Sources  

The targets and interference source have to be placed in line with the radar under test. The critical 
issues here are that in the previous trial the interference source was about 450m from the radar and the 
targets were about 1.5km to 2.5km away, whereas in this trial the targets will be closer to the vessel 
than the interferer. If the interferer is much further away than in the previous trial there may be an 
issue with having enough transmit power to cause interference. However, this can be considered a 
meaningful result as it represents a real-world operating scenario. 

For the port scenario, Figure 9, the buoys can only be placed in restricted areas away from busy traffic 
channels. The port area can get quite crowded. The potential locations for the buoys are shown in the 
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Figure. For some locations, it should be possible to place multiple buoys and leave them out for the 
length of the trial. This would be suitable for instance for the targets at 50 to 200m distance from the 
NLB quay. For other locations, a single target will be placed whilst the tests are carried out and then 
the target will be moved to another location. This may be necessary for all of the other target 
locations. The port scenario provides the distinct advantage of being able to place targets very close to 
the quayside and bring the vessel right in to the quayside.  

 

Figure 9: Potential target locations for the port scenario. 

The view from the NLB quayside looking north along the route of the typical ferry routes is shown 
below. 
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Figure 10: View from NLB quayside looking north. 

The river scenario location is shown in Figure 11. There is a small ferry in operation across the strait 
and this only operates infrequently. Where the ferry loads there is a small car park and also a jetty that 
could be used as locations for the comms kit. Once again, some of the buoys may be placed on a more 
permanent basis and some of them might need to be removed as soon as the measurement has taken 
place due to the potential for other traffic. 
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Figure 11: Potential target locations for river scenario. 

  

Figure 12: View for the river scenario from the comms kit location – jetty and looking north-
east 
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The coastal scenario location is shown in Figure 13 and Figure 14. Figure 13 shows the location of the 
comms kit, which will be in a car park next to the beach. There is the potential for placing targets in 
several directions, and the best direction is still under consideration. However, it is clearly possible to 
put targets out at distances of several miles. Once again, due to traffic it may not be possible to put too 
many targets out at any one time, and exactly what is possible is currently being agreed.  

 

Figure 13: Potential target locations for the coastal scenario. 

Figure 14 shows the area where the comms kit will be placed using a nautical map. It can be seen that 
shallow water would prevent the Pole Star vessel from coming in any closer than about 400 m from 
land, although it will be possible to place target buoys closer than this with the MCA Hawk. 
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Figure 14: Coastal area in more detail showing the shallow water close to the coast. 

It will be useful to get cross correlation of results for the same target and vessel distance, for different 
scenarios if possible to indicate the contribution of the sea conditions. 

3.3 Radar Pd Criteria 

Radar targets will consist of various sized buoys which will be deployed by the NLB vessel during the 
first week of the trials. A small RIB, the MCA Hawk, will also be available for pre-trial target 
deployment and set up. Using the MCA Hawk and the Pole Star radars, pre-trial measurements will be 
undertaken to determine the optimum buoy locations and heights above water. A number of targets 
are envisaged, deployed at regular intervals from the coastline to give a variety of Radar Cross 
Section (RCS) and Probability of detection (Pd) scenarios.  

It should be noted that this is a different approach to that used previously of trying to maintain 
a 90% Pd. If we have, for example, five targets we may detect, without interference, some of 
them all of the time and others for different periods of time, i.e. different Pd. This is considered 
to be operationally realistic since it uses worst-case realistic targets (smallest effective RCS in 
practice) in a range of worst-case scenarios. This will result in a range of Pd values for different 
targets at different distances. However, it is likely that the trials will yield a suitable non-
interference minimum Pd to be used as a reference, based on the Pd values measured during the 
trials. 
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Radar settings must be agreed in advance. It is envisaged that “baseline” settings representing worst-
case, or near worst-case, conditions will be set-up and used throughout the trials in order to provide 
repeatability. In addition, a second set of measurements will be made with the radar settings adjusted 
by the MCA operator for the prevailing weather / sea conditions. These conditions and radar settings 
will be recorded at the start of each measurement. 

There may be some variation in the parameters used to investigate specific phenomena, such as 
setting the gain to its minimum, typical, and maximum ranges for example. However, the final results 
must be based on an agreed set of parameters. 

3.4 Pd Measurement Method 

In order to characterise radar performance in terms of variation in Pd against EIRP of the interference 
source, the Pd level in the absence of interference must be determined and an assessment made of 
where the onset of interference occurs.  

The radar systems under test will be operated and monitored by the appropriate radar controllers 
provided by the MCA. Since a Pd value is not directly available from the radar display, it must be 
subjectively assessed for visual degradation by viewing the radar plan position indicator (PPI). 

For each test, the source will be aligned with the targets and the radar under test. The source will be 
radiated at a fixed EIRP and the PPI will be observed for a number of sweeps, typically over a 5 
minute period. For each sweep an assessment will be made of the number of visible targets. Anything 
that appears on the screen should be counted as a target, even if the target has been dimmed. An 
example of different target types in shown in Appendix A. 

The method can be summarised as follows: 

1. In the absence of an interference source, the PPI display is monitored for a 5 minute period 
and the number of visible targets recorded for each sweep. The Pd level in the absence of 
interference should be verified. 

2. The interfering source is aligned with the target and radar under test and is radiated at fixed 
EIRP. The PPI display is monitored for a 5 minute period and the number of visible targets 
recorded for each sweep. 

3. The EIRP of the interference source is adjusted and steps 2 repeated as necessary. 

The above procedure can be repeated for different interferer sources, radar locations and radar 
operational settings. 

It should be noted that there may be some variation between targets on any individual scan, including 
variation in target widths. This is because the targets will be just above the threshold of detection and 
may be subjected to movement with the tides. Other effects such as appearance of false targets or 
generation of lines and spokes should be recorded if they occur. 
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This data can then be used to calculate the Pd as shown in the example figure below. 

 

Figure 15: Example Pd against EIRP graph 

4. Supporting Work 

4.1 Laboratory Measurements 

Laboratory assessments are being performed in order to characterise the WiFi and WiMax 
“bandsharing equipment”to radar. A Frequency Agile Signal Simulator (FASS) is being used to 
provide realistic radar sources. This will help us to understand the operation of the equipment before 
the trial starts. 

4.2 Propagation and Aggregation Factors 

A number of propagation and aggregation factors will need to be considered for the trials and the 
post-processing of data. The appropriate propagation models will be agreed. In addition, some data 
should be available from the trial with the monitoring of received field strength both from the radar on 
land, and from the comms kit on the vessel. Multipath reflection issues will be considered. 

There have been a number of studies done on aggregate UWB effects, but there is no clear definite 
answer and quite a wide variation in the potential increase due to aggregate effects. ERA have 
reviewed these background studies and will perform a short modelling study to produce a more 
conclusive answer, particularly with regard to radar. This question is very much unresolved for the 
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current UWB and bandsharing trials but is seen as essential for providing a more complete answer. 
The study will also try to make comment on other systems than UWB. 

5. Reporting and Data Output 

The data gathered includes the following: 

·  Radar Pd data 

·  With a range of comms interference types and powers 

·  With and without bandsharing technologies/mitigations and activity factors 
activated 

·  For a range of target buoy sizes and distances 

·  For a baseline and operator defined set of radar settings 

·  Comms kit throughput/BER data 

·  With a range of comms interference types and receive powers 

·  With and without bandsharing technologies/mitigations applied 

·  With a range of radar distances 

·  For a baseline and operator defined set of radar settings 

·  Field strengths 

·  Monitored on land from the radar for a range of distances 

·  Monitored at sea from a range of land-based comms kit for a range of 
distances 

In addition the radar settings, weather conditions and sea state will be recorded before each 
measurement. 

The data will be gathered on a specific radar, but the results must as far as possible be generic over all 
radars. This will be dependent on the range of radar parameters such as antenna characteristics, 
bandwidths, processing capabilities etc. The generic radar parameters to be used for the output should 
be referenced to those given in radar standards to allow a more concrete set of output data. 

The format of the results needs to be considered, and in particular: 

·  What caveats will need to be applied. 
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·  What data can be released e.g. some data, such as radar parameters, may be sensitive, 
however there will be a minimum amount of essential data required for publication of the 
results to allow sufficient peer review. Sensitive data can be reviewed and analysed within a 
defined group and no data will be released for discussion without the permission of Martin 
Hart of the MCA and Peter Griffiths, on behalf of the maritime community. 

6. Timetable 

Taking into account the three locations, two radar operating bands and different types of comms 
system, a large number of interference measurements could arise. These have been prioritised into 
three categories as follows: 

Priority Measurements 

 Radar Scenario Interference Direction 

1 S-band Port Comms to Radar 

2 S-band Coast Comms to Radar 

3 S-band Port Radar to Comms 

 

Secondary Measurements 

 Radar Scenario Interference Direction 

4 X-band Port Comms to Radar 

5 X-band Coast Comms to Radar 

 

Additional Measurements 

 Radar Scenario Interference Direction 

6 S-band River Comms to Radar 

7 X-band River Comms to Radar 

 

Based on these scenarios, a provisional timetable is shown on the following page. Morning briefing 
meetings and evening wash-up meetings will be held each day of the trials to update the timetable as 
necessary. 
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Table 2: Provisional Timetable 

Scenario Measurement 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
1 Port Location

Target Deployment
Comms to S-band Radar

MB-OFDM UWB
AWGN
GSM
3G
802.11b
802.11g
WiMax
Bandsharing devices

2 Coast Location
Target Deployment
Comms to S-band Radar

MB-OFDM UWB
AWGN
GSM
3G
802.11b
802.11g
WiMax
Bandsharing devices

3 Port Location
Target Calibration
S-band Radar to Comms

Bandsharing devices
4 Port Location

Target Calibration
Comms to X-band Radar

MB-OFDM UWB
AWGN
GSM
3G
802.11b
802.11g
WiMax
Bandsharing devices

5 Coast Location
Target Calibration
Comms to X-band Radar

MB-OFDM UWB
AWGN
GSM
3G
802.11b
802.11g
WiMax
Bandsharing devices

6 River Location
Target Deployment
Comms to S-band Radar

MB-OFDM UWB
AWGN
GSM
3G
802.11b
802.11g
WiMax
Bandsharing devices

7 River Location
Target Calibration
Comms to X-band Radar

MB-OFDM UWB
AWGN
GSM
3G
802.11b
802.11g
WiMax
Bandsharing devices

Mon Tue Wed Thur Thur FriFri Mon Tue Wed
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APPENDIX 1 

Example Targets and Decision on Pd 

The following figures give examples of the types of targets seen and the decision on Pd. The first 4 
figures show examples where the number of targets varied from all 5 being present to only 2 being 
present, but with the targets clearly visible. The last figure shows three targets visible but only very 
faintly. For this trial the targets in the last figure should be recorded as a Pd of 60% on the basis that a 
tracker would identify these as targets. 

 

Figure 16: Five targets visible giving a 100 % Pd. 

5 targets = 100% Pd 

Real aircraft  
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Figure 17: Four targets visible giving an 80% Pd 

 

 

Figure 18: Three targets visible giving a 60% Pd 

 

4 targets = 80% Pd 

3 targets = 60% Pd 

Real aircraft  
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Figure 19: Three targets visible, with one very faint, giving a 60% Pd 

 

 

Figure 20: Three very faint targets visible giving a 60% Pd. 

 

 

 

3 targets = 60% Pd 

3 very faint targets = 60% Pd 


