
 

  

 

 

 

 

 

 

 

 

 

 

Moshon Data Placement 

Report 
A report about my 6-week placement at Moshon Data, discussing what the 

company does, the theory of the technologies being used and what I have 

accomplished over the placement. 

 

 

Sam Snudden 

 

 

 

 

 

 



 

Abstract 

Introduction 

Moshon Data is a company that specialises in the manufacture of soft foam targets. These targets are used 

to test Advanced Driver Assist Systems (ADAS) such as Autonomous Emergency Braking (AEB) in 

vehicle and allow customers to test their ADAS systems without causing damage should ADAS fail.  

 

ADAS technology in automotive vehicles uses a mix of RADAR and cameras, as well as LIDAR in some 

vehicles. For a target to be useful, it must give off a similar RADAR and LIDAR reading when compared 

to its real-world equivalent. Therefore, tests are completed in order to measure the Radar Cross Section 

(RCS) of the real-world equivalents and the foam model to confirm that they have similar values. These 

tests are completed using two of the most common radar scanners; Bosch (MRR) and Continental 

(ARS408). Whilst working at Moshon Data, I carried out these tests using multiple targets in order to 

confirm their RCS values and then proceeded to process the data through Excel with the aid of macros. 

Background 

ADAS and AEB 

Figure 1 - Diagram which demonstrates the different aspects of ADAS [1] 

 



 

Advanced Driver Assistance Systems are a group of technologies that are fitted on vehicles to actively aid 

the driver with safety, parking, and driving. Above, Figure 1 shows the different aspects of ADAS, and 

which technologies are being used for each assistance system. 
  
One of the main ADAS applications used in vehicles today is AEB, which uses a combination of lidar, 

radar, and cameras to detect oncoming road collisions. Should such a situation arise, the vehicle 

automatically applies the brakes in order to avoid a crash, or at least reduce the collision speed. AEB is the 

main ADAS which Moshon Data focusses on when designing their targets.  

Radar and Lidar 

Figure 2 - Diagram which shows how radar works [2] 

 

Radar (Radio Detection and Ranging) is an active detection device that uses radio waves to sense and 

calculate the distance, angle, and velocity of an object. As shown in Figure 2, the radar transmits an 

intermittent radar beam and listens for radio waves (which reflect off the object ahead) in the transmission 

gaps. It can then use the time taken for the reflections to return, to calculate the distance of the object 

ahead [3]. The radar cross-section (RCS) of a target is “the equivalent area seen by a radar” [4]. It is a 

measure of how detectable an object is from radar. Thus, the higher the RCS, the more detectable the 

object is. 

 

Radar (Radio Detection and Ranging) is an active detection device that uses radio waves to sense and 

calculate the distance, angle, and velocity of an object. As shown in Figure 2, the radar transmits an 

intermittent radar beam and listens for radio waves (which reflect off the object ahead) in the transmission 

gaps. It can then use the time taken for the reflections to return, to calculate the distance of the object 



 

ahead [3]. The radar cross-section (RCS) of a target is “the equivalent area seen by a radar” [4]. It is a 

measure of how detectable an object is from radar. Thus, the higher the RCS, the more detectable the 

object is. 

  

There are many factors that affect the RCS value of a target. Firstly, the size of the target; the larger the 

object, the larger the RCS. Secondly, the material that the target is made from. Metallic materials tend to 

give a high RCS, whereas materials such as wood, plastic, or foam tend to have a lower RCS value. On 

the other hand, materials such as radar-absorbent foam and paint give diminutive or no RCS value at 

all. Lastly, the incident and reflected angles of the target - targets with a high incident angle will reflect at 

a high reflected angle, reflecting lots of the radar signal away from the radar.  Conversely, a rounded 

surface will normally have a point where the ray incident reflects back along the normal, giving a high 

reflected signal [5]. A corner reflector is a retroreflector that consists of three flat surfaces which reflect 

the radio waves directly back to its source (as shown in figure 3 and 4 below), giving a higher RCS value. 

These can be used to boost the RCS values in the foam targets. 

 
Figures 3,4 - Pictures showing a corner reflector  

 
Figure 5- Diagram showing how a corner reflector works [6] 

 

Lidar (Light Detection and Ranging) is similar to radar; however, it emits light waves instead of radio 

waves. As with radar, it transmits intermittent laser beams in all directions, the laser beams then reflect 

back off objects into a sensor and the distance can be measured using the time taken. It can also be used to 



 

calculate velocity. The lidar tends to be more accurate than the radar as the lasers are more precise. 

Therefore, it can be used to produce images of the objects in front making it very useful for AEB 

alongside a camera. This can be shown in Figure 6 below. 

 

 
Figure 6 -  Picture showing a Lidar scan from a vehicle 

 

Testing 

Equipment 

 
Figure 7&8 - Pictures of the Radar Trolley 



 

 

When carrying out the RCS tests, two different radar scanners are used: Bosch MRR and Continental 

ARS408. These radar scanners are placed on an adjustable slider on the radar trolley. This can be seen 

circled in figure 7. This slider allows the radars to be tested at multiple different heights, which is important 

when classifying official targets. The most common heights are 35, 50 & 70cm. On the slider, there is a 

laser pointer used to line up the radars correctly and a lidar which can also be used to scan targets. As shown 

in Figure 8, there is a computer on a trolley that is used for the continental data. A laptop is then placed 

next to it for the Bosch data. This Trolley is used ∼ 30m away from the target as seen in Figure 9 below. 

 

 
Figure 9 - Picture showing distance between trolley and target 

 

 
Figures 10&11 - Picture showing alignment board. 

 

The alignment board shown in Figure 10 & 11, is used to line up the radar so that it points directly at the 

target. The radar trolley is then adjusted until the laser points at the 70cm line on the front of the board, 

shown in Figure 10. 



 

 
Figure 12 - Picture showing the Calibration post 

 

A calibration post can then be used to check whether the radars are working properly and is used after the 

alignment board. As shown in Figure 12, the post has a corner reflector at the top. This gives the post an 

amplified signal so that it is visible to the radars. The post gives a RCS value of ∼ 6.00 dBm² and should 

show this when calibrating. 

 
Figures 13&14 - Pictures showing the testing turntable 

 

When testing some targets, it is important to find the RCS of all 360 degrees. Instead of moving the trolley 

round a 30m radius, the target can be spun on a turntable. As seen in Figures 13 & 14, the turntable uses a 

motor with a belt drive which turns the central platform, this is so that the motor and the battery doesn't hit 

and obstruct the spinning target. 

Tests 

Throughout my placement at Moshon Data, I completed a multitude of tests on various targets to find their 

respective RCS values. These tests have been important to verify that existing targets are accurate, but also 

to test new materials to see if they can be suitable for future targets.  



 

Stationary Tests 

The simplest way to test a target is to complete a stationary test, which will simply give an RCS value of 

the given target. The target is set up 30m away from the radar trolley in a clear area of 5m on either side as 

it is important for there to be no background reflections. The radar is then recorded for 60 seconds and then 

repeated 3 times to reduce uncertainty and remove anomalous results. Different stationary targets were 

tested including rear-end of car targets, a street sign, and containers of water. 

 

 
Figures 15&16 - Pictures which show two different car targets 

 

Figures 15 & 16 show two different types of car targets; the Golf and the Sedan respectively. The rear of 

these cars are often used when testing rear-end collisions and can be towed along by a trailer to simulate a 

moving car. Therefore, it is important to check that the RCS of these targets is correct.  

 

 
Figures 17&18- Pictures which show a street sign with and without speed limit sign  

 

Street signs are frequently seen whilst driving, therefore it is important to test ADAS systems on them. The 

street sign target can be tested to see how the RCS differs when the circular sign is there and when it is not. 

 



 

 
Figures 19&20 - Pictures showing the water test 

 

The aim of this test was to learn if RCS increased or decreased depending on whether water pockets were 

added to targets and if this would be advantageous. A water jug was tested followed by a flat surfaced 

container to identify whether the curved surface of the jug had any effect. 

Turntable Tests 

As mentioned previously, the turntable can be used to get a full 360 view of a target. Multiple different 

targets have been tested on the turntable, in this report I will cover the two car targets (Golf and Sedan). 

 

 
Figures 21&22 - Pictures showing the two car targets on the turntable 

 

The cars are placed on the turntable and then timed for one full rotation, approx. 60 seconds. This test is 

then repeated 5 times at 3 different heights (35, 50 & 70) to obtain a full range of data. 



 

Material Tests 

 
Figure 23 - Picture showing the different metallic fabrics 

 

The aim of this test is to investigate whether metallic fabrics can be used to give a higher RCS value to 

simulate a metallic target. Figure 23 shows the 6 different materials being tested (with both sides of the last 

material being 5/6).  

 

 
Figure 24,25,26 - Pictures showing the test trolley on its own, with fabric attached and from behind 

 

Figure 24 shows the test trolley being used to test the materials. The trolley is covered in radar-absorbing 

foam to reduce its RCS value so that it doesn't affect the results of the materials. Additional absorbing 

foam was added to cover the wheels which were spiking the RCS value. Also, some non-absorbing foam 

was added to the back, as shown in Figure 26. Through extensive testing of different materials, it was 

concluded that the foam reduced the RCS the most. Figure 25 shows the trolley with material 1 attached, 

the material was tested a minimum of 4 times for 60 seconds and then processed on Excel. 



 

Results 

Stationary Tests 

Cars 

 
Table 1 - Rear of Car Testing Results 

 

The results show that the Golf rear gives a higher RCS than the Sedan rear. It also shows that there is little 

difference between the RCS values at different heights. 

Street Sign 

 
Table 2- Street Sign Test Results 



 

The results show that when the street sign is added to the pole, the RCS is significantly higher at around 

6.5 dBm². In comparison, the pole alone  comes in at approximately 2.8 dBm². 

 

Water Test 

 
Table 3 - Water Testing Results 

 

The results from the cylindrical water jug gave negative values, mostly caused by Bosch. When excluding 

the Bosch data, it was observed that water reduces the RCS by around 3 dBm². On the other hand, when 

the rectangular water container has water, it has an increased RCS value. However, with a material behind 

the container, there is little difference between full and empty. 

 



 

Turntable Test   

 
Table 4 - Car Turntable Test Results 

 

Figure 27 - Radial Plot of a VW golf 

 

Using values from the continental radar, the data is plotted onto radial graphs to show the radar signature 

at all 360-degree angles. As shown in Figure 27, the data shows peak RCS values when the car is side on, 

as well as slightly lower RCS values for the front and rear. The RCS value of the car is at its lowest when 

the car is at a 45-degree angle, giving a value of around 0 dBm². The data collected when the tensioner was 

used gave more consistent and accurate results. 



 

Material Test 

 
Table 5 - Trolley Testing Results 

 

It is important for the trolley to have an RCS value that is as low as possible so that it doesn't affect the 

results when testing the materials. The results show that by having a foam piece at the back, the RCS is 

greatly reduced, averaging around 3 dBm² when compared to 11 dBm² with no back material. 

 

 
Table 6 - Material Testing Results 

 

These results depict the differing RCS values of the various metallic fabrics being tested. Material 1 has the 

highest RCS value of 32 dBm², with material 4 being second highest with 24 dBm². The other materials 

average approximately 18 dBm². 



 

Discussion 

Stationary Tests 

Cars 

The results show how the Golf averages an RCS of around 14 dBm² when compared to the Sedan which 

averages around 11 dBm². However, when analysing data in the table, it is clear that the results from the 

Bosch and Continental radars are very different; notably on the Sedan where the RCS differs by more than 

10 dBm². Although this is good baseline data, it would be useful to repeat these tests to confirm these results 

and reduce the uncertainties caused by errors in the radars. It can be noted that normally the continental 

data gives a slightly higher RCS than the Bosch by about 2-3 dBm², but the difference in the Sedan data is 

too high to class the results as accurate. 

Street Sign 

Here the results show how the street sign increases the RCS by around 4 dBm², when compared to the pole 

alone. However, it is once again noted that the Bosch data varies a lot from the Continental data, giving 

some negative data. Therefore, it would be prudent to repeat this test to obtain more accurate results for the 

RCS of the street sign. 

Water Test 

When testing water in the cylindrical container, the results from the Bosch data returned negative data, 

whereas the continental gave an RCS value of around 3 dBm². After much discussion, it was concluded that 

these unreliable results could be due to the cylindrical shape of the container, leading the radar beams to be 

reflected at odd angles and not returning to the radar properly. The results from the cylindrical container 

suggested that the water reduced the RCS by around 3 dBm². 

 

In light of this, I repeated the test with a rectangular container. With the rectangular container, the results 

collected were much more reliable, with the Bosch and Continental data being within 2-3 dBm² of each 

other. The initial test was the container empty and then full. In this test, the water greatly increased the RCS 

value, from 1.3 dBm² to 11.6 dBm².  

 

For the second test, an additional piece of foam was used behind the container to see whether added water 

could be used to increase the RCS of a target. There was very little difference between the RCS values with 

and without water, averaging around 9 dBm². Thus, it can be concluded that although water increases the 

RCS when on used on its own, it is ineffective when used alongside a target. 

 



 

Turntable Test 

As shown in Table 4 and Figure 27, both cars have a similar ‘plus’ symbol pattern when a radial graph is 

plotted with the RCS values for 360 degrees. The sides of the car have the highest RCS at around 25 dBm². 

Then the front and rear of the car have a slightly lower RCS of 15 dBm². This can be expected as the surface 

area of the front and rear is less than the sides. As the car rotates from flat sides of the car, the RCS value 

reduces to 0 dBm², this is most likely due to the radar beams reflecting off the angle's surface and therefore 

not returning to the radar. Most collisions are from the front, back or sides, so this isn’t a bad problem in 

terms of real-life application.  

 

Initially, when processing the data some of the graphs were quite noisy, with many spikes in the data. After 

discussions, it was concluded that due to the wind, the belt drive was slacking and the turntable wasn’t 

turning at a stable rate, often stopping for a couple of seconds under stronger gusts. To combat this a 

tensioner was added to ensure the belt was always in tension.  

 

  
Figures 28 & 29 - Two different radial plots of the same data 

 

When processing the results for the tensioner I was getting lopsided data as shown in Figure 28, therefore 

I retested the Sedan at a height of 50cm where I got more expected data. When processing the new data I 

realised that I was missing some important data when filtering the data on Excel which was causing the 

graph to look incorrect. This finding was important for later tests when plotting radial graphs on Excel. 

Figure 29 shows the correct graph after fixing my mistake. 

Material Test 

Testing the trolley with different materials behind it was a very useful investigation as it allowed the test 

trolley’s RCS to be reduced from 11 dBm² to just 3 dBm² when using the non-absorbing foam. This was 

useful because it improved the accuracy of the later tests on the metallic fabrics. 

 

The metallic fabric tests were very successful and gave very accurate and useful data. As discussed before, 

Material 1 had the highest RCS at 32 dBm² with Material 4 at 24 dBm² and the others averaging around 18 

dBm². These results are as expected as Material 1, although a mesh, is plated with 99% silver, so can be 

expected to have a higher RCS. 

 



 

From these tests, the fabrics can be considered for multiple different applications including with the 

military, creating convincing inflatable tanks which give off a similar RCS to a real tank. 

Conclusion 

In conclusion, my internship at Moshon Data has been an extremely interesting and valuable experience. I 

have learnt much about ADAS and AEB technologies found in vehicles, as well as learning about radar and 

lidar technologies and how to operate the systems. I have greatly improved my skills in Excel, learning how 

to use marcos, filtering and plotting radial graphs. It has also given me great experience of working in the 

industry and how businesses work as a whole. Over the past 6 weeks, I have gathered lots of data and 

information on multiple different targets which I hope will be useful for Moshon Data moving forward. 
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