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METHOD AND DEVICE FOR DETECTION OF 
MOTION OF THE SURFACE OF AN OBJECT 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a method for detection of 
motion of the surface of an object by means of a detection 
device, the object being stationary during a detection process, 
and situated in a space on the opposite side of a non-transpar 
ent wall in relation to the detection device, and having a 
relative dielectric constant e, greater than 1.1. The invention 
also relates to a detection device for carrying out said method. 
In particular, the present invention relates to a method for 
detection of motion of for instance, the walls/ceiling in a 
closed process space. Such as an industrial furnace. 

BACKGROUND OF THE INVENTION AND 
PRIOR ART 

When monitoring walls, ceilings and floors in spaces with 
extreme conditions, what relates to temperature, humidity, 
etc., it is not advisable or even possible to place monitoring or 
measuring equipment in the space itself. The risk of the equip 
ment immediately becoming destroyed or the service life 
thereof being considerably shortened is very substantial. 
Conceivable extreme conditions may, for instance, be 
extreme cold, very strong heat, very high pressures, high air 
humidity, chemically corrosive Substances, other environ 
ments not suitable neither for people nor for equipment, and/ 
or a combination of any of the aforementioned environment 
conditions. Such spaces are usually delimited by non-trans 
parent walls, which makes the monitoring even more difficult. 
A closely related technical field and/or solution consist, 

among other things, of detection and identification of 
deployed land and anti-personal mines. Here radar technol 
ogy is used, wherein one or two transmitters transmit signals 
whereupon a receiver receives the signals reflected by mis 
cellaneous objects in the ground, down to a depth of a meter 
or so in the ground. An expert has subsequently to study a 
mapping of the reflected signals and detect, or rather identify, 
deviations from a common homogeneous Volume of sand, 
soil, clay, Stone, etc. However, disadvantages of this method 
are that the exact location or depth of the feared mine is 
unknown, and furthermore, the structure and characteristic 
features of the ground are changed continuously, which 
makes the detection even more difficult. 

Another closely related technical field is monitoring of 
closed, not accessible spaces, such as military bunkers or 
demolished houses, in order to detect whether there are per 
Sons therein. Also here, radar technology is used, wherein one 
or two transmitters transmit signals whereupon a receiver 
receives the signals reflected by miscellaneous objects behind 
the non-transparent wall. An expert has Subsequently to study 
a mapping of the reflected signals and identify characteristic 
radar echoes pertaining to a human being. However, the 
design of the space and the placement of the walls are 
unknown and are also regarded as unessential in Such an 
operation. 

SUMMARY OF THE INVENTION 

The present invention aims at obviating the above-men 
tioned disadvantages of previously known methods for detec 
tion of motion of the surface of a non-visible object, and at 
providing an improved method. A primary object of the 
invention is to provide a method, which in a clear way visua 
lises motions of the surface of the object in question. This 
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2 
entails that an operator upon the slightest Suggestion of 
motion exactly knows where and how much the surface of the 
object has moved, in order to be able to plan for repair and 
shutdown, which, if they are unplanned and immediate, are 
very expensive. 

According to the invention, the object is attained by means 
of the method defined by way of introduction comprising the 
features defined in the independent claim 1. According to a 
second aspect, the invention relates to a detection device for 
detection of motion of the surface of an object non-visible to 
the detection device. 

Thus, according to the present invention, a method is pro 
vided of the type defined by way of introduction, which is 
characterized by the steps of generating a data model of the 
object and the above-mentioned space, which data model is 
stored in a central processing unit comprised in the detection 
device, transmitting radar signals in the form of radarpulses, 
the frequency components of which are distributed within the 
frequency range of 30 MHz-12.4 GHz, receiving reflected 
radar signals generated at reflection points consisting of 
dielectric steps when the radar signals pass into and out of 
respectively, the object, comparing the received reflected 
radar signals with the transmitted radar signals in order to 
obtain correlation results, each of which communicates a 
distance between two known positions via said reflection 
points, difference analyzing different correlation results 
obtained over time in order to detect a motion of a specific 
reflection point of the surface, by means of difference analy 
ses of correlation results belonging to at least three mutually 
separated sets of two known positions unambiguously deter 
mining the location of the specific moved reflection point, 
creating a radar model of the motion of the surface of the 
object, and visualising the radar model in the above-men 
tioned data model. 

Preferred embodiments of the inventive method and detec 
tion device are further seen in the dependent claims, as well as 
the subsequent, detailed description of preferred embodi 
mentS. 

Thus, the fundamental problem that is sought to be solved 
is to monitor or measure the condition of the walls in a space, 
preferably an industrial process space, such as a furnace in a 
steelworks, which is exposed to particularly extreme condi 
tions. Conceivable extreme conditions may, for instance, be 
extreme cold, very strong heat, very high pressures, high air 
humidity, chemically corrosive Substances, or other environ 
ments not suitable neither for people nor for equipment, and/ 
or a combination of any of the aforementioned environmental 
condition. The above-mentioned monitoring is desired to be 
continuous also when the process is in operation, which rules 
out the possibility of making checks when no operation takes 
place in the space. By placing the monitoring equipment 
outside the space and checking the object by allowing radar 
signals to propagate from a transmitter through the wall of the 
space against the object and be reflected back through said 
wall to a receiver, the monitoring equipment will in Such a 
way be entirely protected since no part is in the extreme 
environment. 

According to the present invention, the position is known 
for the object that is to be monitored and in addition, the entire 
space being monitored can also be regarded as stationary, 
both before and after the motion that triggered the detection. 
By means of the invention, motions of a surface of the object 
can be detected, which may be visualised in a three-dimen 
sional data model of the space being monitored. The moni 
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toring may take place continuously and if some detectable 
motion occurs, an automatic alarm may be activated. 

BRIEF DESCRIPTION OF THE APPENDED 
DRAWINGS 

A more complete understanding of the above-mentioned 
and other features and advantages of the present invention 
will be clear from the following, detailed description of pre 
ferred embodiments in connection with the accompanying 
drawings, wherein: 

FIG. 1 is a schematic view from above of the detection 
device according to the invention, the object that is to be 
detected and the space in which the object is situated, 

FIG. 2 is a schematic three-dimensional visualisation of the 
data model of the space, in which a motion of the surface of 
the rear wall is detected and represented by a radar model that 
is placed in the data model, 

FIG.3 shows a part of a code sequence that is sent to each 
transmitter from the central unit, 

FIG. 4 shows a part of the radar signal transmitted from 
each of the transmitters, based on the code sequence accord 
ing to FIG. 3, 

FIG. 5 shows the spectral distribution of the radar signal 
that is formed when the code sequence according to FIG. 3 is 
transmitted, 

FIG. 6 is a schematic illustration that shows that reflected 
radar signals are generated at reflection points consisting of 
dielectric steps when the transmitted radar signals pass into 
and out of respectively, objects, 

FIG. 7 shows how the polarization of the radar signals is 
affected upon reflection against object surfaces, 

FIG. 8 shows a representation of a reflected radar signal 
received by the receiver, 

FIG. 9 shows a representation of the interpretation by the 
receiver of the received reflected radar signal in FIG. 8, 

FIG. 10 shows a Zero difference detection in the form of a 
noise distributed evenly over time, which is obtained when no 
motion has been detected, and 

FIG. 11 shows a difference detection, which is obtained 
when a motion of the surface of the object being monitored 
has been detected. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In FIG. 1, a schematic representation is shown of the detec 
tion device according to the invention, generally designated 1. 
which is arranged close by a space 2, which, for instance, 
consists of an industrial furnace. The space 2 comprises and is 
limited by a shell, and as viewed from the detection device 1, 
the shell in the embodiment shown consists of a front wall 3, 
a rear wall 4, first and second side walls 5, 6, a top 7 (see FIG. 
2) and a floor 8 (see FIG.2). In the case of a furnace, the shell 
preferably consists of heat-resistant bricks, which externally 
are covered with metal sheets 9. 
The detection device 1, according to a preferred embodi 

ment, comprises a central processing unit 10, at least three 
transmitters 11a-c and a receiver 12. The three transmitters 
11a-c and the receiver 12 are operatively connected to the 
central unit 10. It should be pointed out that the central unit 10 
also may comprise a freestanding computer (not shown) 
operatively connected to other parts of the detection device 1, 
for storage, processing and treatment of information. The 
detection device 1 is preferably of ultra-wide band radar 
technology type (UWB) and is arranged to detect motions in 
the surface of an object, which in the shown embodiment 
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4 
example consists of the above-mentioned shell, and which 
has a relative dielectric constante, greater than 1.1, and which 
is regarded to be stationary during the detection process, i.e., 
during the time measuring is in progress. This entails that the 
possible natural motion of the monitored object is so Small 
that it is not detectable during the time that the detection 
process is in progress to decide whether a detected motion of 
the Surface of the object has occurred. In a following example, 
the time for the detection process is estimated to 30s, which 
in turn limits the speed of the natural motion of the object to 
10 um/s. 

In the shown embodiment example, the object according to 
the invention consists of the front wall 3, the rear wall 4, the 
first and the second side walls 5, 6, respectively, the top 7 and 
the floor 8, and the surfaces being monitored are above all 
those facing inward toward the space 2. Should a wall give 
way, also the rear Surface facing away from the space 2 would 
probably also move. However, it should be pointed out that 
the object may be a, at least during the measurement, station 
ary and freestanding object situated in said space 2. 

Hereinafter, it is assumed that the object consists of the rear 
wall 4 and the surface of the object consists of the surface 13 
of the rear wall 4 facing inward toward the space 2. The 
detection device 1 is situated on the opposite side of the front 
wall 3 in relation to the object 4. In the metal sheet 9, a number 
of holes 14 are recessed, the transmitters 11a-c and the 
receiver 12 being placed at a hole 14 each, so that radar signals 
can propagate into and out of respectively, the space 2. It 
should be pointed out that one transmitter 11a and the 
receiver 12 may be arranged in one and the same opening 14. 
which is the case in FIG. 2 where two of the dashed rings 
illustrate a transmitter 11b-c each and the third dashed ring 
illustrates a combined transmitter 11a and receiver 12. It 
should be pointed out that each dashed ring may consist of 
units that comprise a combined transmitter and receiver. In 
order to obtain an unambiguously determined location of a 
reflection point by means of three distances, each of which is 
between two known positions (11 a-c, 12) via at least one 
reflection point, which distances belong to three mutually 
separated sets of two known positions, it is important that the 
transmitters 11a-C and the receiver 12 are not located along a 
straight line, instead the mutual placement of the transmitters 
11a-c and of the receiver 12 should, for instance, form a 
triangle. 
A first step is to create a data model of the space 2 and the 

object 4. This may, for instance, be effected by laser scanning 
of the space or programming of the space based on drawings, 
whereupon the data model is stored in the central unit 10. 

In the central processing unit 10 of the detection device 1, 
a binary code sequence is generated, which has an unambigu 
ously correlation result, a part of which code sequence is 
illustrated in FIG. 3 and the length of which determines the 
system gain of the detection device 1. The system gain 
depends on the length of the code sequence, and alonger code 
sequence gives a higher system gain. The relation is linear So 
that a doubling of the length of the code sequence gives a 
doubling of the system gain. However, with a longer code 
sequence, simultaneously the time it takes for a code 
sequence to be transmitted and received is extended, which 
sets an upper limit for how long code sequences that are 
appropriate to use. For instance, the length of the code 
sequence may be 640 or 1280 bits. 
The code sequence is continuously repeated, and is fed, for 

instance, via a fibre-optic link to the transmitters 11a-c. The 
choice of fibre optics is motivated by the fact that the code 
sequence must not be distorted or disturbed on the way 
between the central unit 10 and the transmitters 11a-C. 
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The transmitters 11a-c transmit a radar signal comprising 
short radarpulses caused by the amplitude change of the code 
sequence at the transition from one state to another (see FIG. 
4). For instance, the radar pulses in the electric field of the 
transmitters 11a-c may be related to the second order deriva 
tive of the code sequence. The spectral distribution of the 
radar signal illustrated in FIG. 5 is controlled by the bit rate of 
the code sequence as well as by the structure of the binary 
code sequence. In doing so, the spectral distribution of the 
radar signal is formed so that it conforms with a so-called 
frequency mask issued by ETSI (European Telecommunica 
tions Standards Institute), i.e., set of allowable transmission 
powers at different frequencies. The radar signal is time 
division multiplexed, i.e., that each transmitter 11a-c is 
assigned a time window for the respective transmission 
thereof, by the fact that the code sequence is transmitted a 
large number of times during 10s or 65 billion bits from the 
first transmitter 11a. Next, the second transmitter 11b is 
switched in and the transmission is repeated. Next, the third 
transmitter 11c is Switched in and the transmission is repeated 
again, which concludes a detection process, and then the first 
transmitter 11a is activated anew. 

The wave front of the radar signal propagates in the space 
2 and through the object 4, and a part of the radar signal is 
reflected by the front surface 13 of the object 4, the rear 
surface 15 of the object 4, and by the metal sheet 9, respec 
tively, and propagates back to the receiver 12, Such as illus 
trated in FIG. 6. The radar signal is reflected in two instances, 
both when the relative dielectric constant e of the medium in 
which the radar signal travels is abruptly altered, and when 
the wave front reaches a metal surface. In the case when the 
reflection depends on abrupt alterations of the dielectric prop 
erties of the medium, Such as when the transmitted radar 
signal passes into and out of respectively, the object 4, the 
direction of polarization of the radar signal wave may rotate 
and the reflected radar signal wave gets a polarization that 
deviates from the incident radar signal wave. The rotation 
depends, for instance, on the positioning of the geometry of 
and/or material properties of the medium and can therefore 
not be predicted but has to be regarded as more or less ran 
dom. When the reflection takes place against a metal Surface, 
such as the metal sheet 9, the rotation of the direction of 
polarization of the radar signal wave will be more unambigu 
ous, however also in this case, the same may vary somewhat, 
depending, for instance, on the properties, geometry and Sur 
face structure of the metal surface. This implies that the 
receiver 12 has to be able to handle reflected radar signals 
irrespective of the direction of polarization of the reflected 
radar signal. Hence, the receiver 12 is circularly polarized in 
order to capture reflected radar signals at full signal level 
irrespective of the polarization of the reflected radar signal. 
Simultaneously, the receiver 12 is constructed to handle radar 
signals that changes polarization between 0° and 180°, 
depending on the detection device 1 in this respect not being 
unambiguous (see FIG. 7). 

Transmission lines from the receiver 12 to the central unit 
10 should preferably have a large bandwidth in order not to 
distort the wave front of the radar signal. Preferably, broad 
band fibre-optic links are used for transmission between the 
receiver 12 and the central unit 10. 

In the central unit 10, the transmitted radar signal is com 
pared with the received reflected radar signal, or in other 
words, the structure? appearance of the transmitted code 
sequence is compared with the structure/appearance of the 
interpretation of the received reflected radar signal. The cor 
relator is symmetrical, which also means that a comparison of 
a complementary radar signal is carried out, in order to obtain 
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6 
a more unambiguous correlation result. FIG. 8 shows a 
reflected radar signal received by the receiver 12. FIG. 9 
shows the interpretation by the receiver 12 of the reflected 
radar signal in FIG. 8. 
A correlator (not shown) comprised in the detection device 

1 compares all bits of the transmitted code sequence with the 
corresponding parts of the interpretation of the received 
reflected radar signal, and reports in a correlation result how 
many bits that are in agreement. The result is normalized and 
each comparison results in a number in the interval of -1 to 
+1. Results near-1 or +1 indicate a good agreement between 
the transmitted radar signal and the received reflected radar 
signal, and the value of all comparisons with at least a certain 
agreement are Summed up to form a point in a correlation 
result. Next, the transmitted code sequence and the interpre 
tation of the received reflected radar signal are moved in 
relation to each other a predetermined distance, for instance a 
bit or, for instance, in steps of 1/12 of a bit to obtain smoother 
transitions and higher accuracy of the correlation result. Thus, 
preferably the operation is repeated for all bits with so-called 
12 bits oversampling, until the cyclic code sequence has been 
moved “a full revolution'. The time elapsed to a point that 
constitutes a marked peak in the correlation result corre 
sponds to the time elapsed from the transmission of the radar 
signal to the receipt of the radar signal that has been reflected 
by a reflection point. 
By means of the correlator, a comparison of a time interval 

from 0 to 100 ns is effected. In free space, this corresponds to 
a radar distance of 0-15 m, which is equal to the distance 
between the transmitter 11a-C and the receiver 12 via a reflec 
tion point. In the present embodiment, the radar distance 
accuracy for individual reflection points of an object in free 
space will be approx. 4 mm, and the resolution between two 
different reflection points approx. 92 mm in free space. In 
other words, reflection points that are closer to each other than 
92 mm in line away from the receiver 12 will not certainly be 
distinguishable from each other. However, it should be 
pointed out that since the resolution between two reflection 
points implies that the radar signal propagates through a 
dielectric material, the resolution is improved by 1/(e)'. 
The ratio 1/(e)' is a measure of how much the speed of the 
radar signal is reduced when it propagates through a dielectric 
material. For, for instance, a certain type of bricks having a 
relative dielectric constant of e, 3.5, the resolution between 
two reflection points will be approx. 50 mm. By transmitting 
the radar signal from at least three transmitter positions and 
combine the established radar distances from the respective 
transmitter position, a three-dimensional radar model can 
describe the space 2 being monitored, i.e., each reflection 
point is unambiguously determined by means of three dis 
tances, each of which is between two known positions (11 a-c, 
12) via said reflection point, which distances belong to three 
mutually separated sets of two known positions. 

If the industrial process undertaken in the space 2 runs 
continuously, the detection device 1 has access to a reference 
radar model that describes the state in the space 2 that is 
regarded as normal. The reference radar model consists of an 
“average result of a plurality of correlation results. If a 
change arises in the radar model, the last normal reference 
radar model is stored and a difference analysis is carried out 
by means of a difference detector (not shown) comprised in 
the detection device 1. Thus, the purpose of the difference 
analysis is to compare a plurality of correlation results 
obtained over time in order to be able to detect deviations. 
Said difference analysis resembles filtering of clutter when 
using a Surveillance radar. 
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In the normal state where no changes of the correlation 
result arise, the difference detector provides a zero difference 
detection in the form of a noise evenly distributed over time 
(see FIG. 10). However, if a motion of the surface 13 of the 
object 4 has occurred, the difference detector records a pro 
nounced difference and provides a difference detection (see 
FIG. 11). Such a difference may, for instance, arise by a part 
of the surface 13 of the object 4 being displaced forward 
toward the detection device 1. A strong pulse oscillation from 
the difference detector indirectly marks the distance from the 
transmitter 11a-c to the receiver 12 via the point where the 
event has occurred, the distance is shown in seconds and 
knowing the propagation speed of the radar signal in different 
media, the distance can be read. FIG. 10 shows Zero differ 
ence detection based on the transmission from the first trans 
mitter 11a, and FIG. 11 shows difference detection based on 
the transmission from the first transmitter 11a. 

The exact location of the reflection point is identified, by 
proceeding from difference detections based on the respec 
tive of the three transmitters 11 a-c, in a three-dimensional 
radar model and is placed in the three-dimensional laser 
scanned data model of the object 4 and the space 2, in order to 
establish that it is the object 4 that has moved and not some 
thing else in the space 2. 

The three-dimensional radar model from the detection 
device 1 has to be corrected by means of pre-established 
calibration data to fit into the laser-scanned data model of the 
space 2. This is due to the radar signal propagating through 
materials having different dielectric properties and thereby 
propagating by different speeds. By the correction, the three 
dimensional radar model and the laser-scanned data model of 
the space can be brought to correspond. In FIG. 2, there are 
shown the space 2 being monitored as well as the motion that 
has occurred. In this case, a deformed part of the rear wall 4 
has been simulated. The picture also shows the placement of 
the three transmitters 11a-C and of the receiver 12 behind the 
front wall 3. 
The detection device 1 provides the possibility of continu 

ously monitoring the space 2 and giving automatic alarms if 
motions are detected. Desired motions and changes in other 
locations in the space, for instance motions of products pro 
cessed in the space, can by virtue of their detected positions be 
screened away or, if desired, be signal processed in a separate 
process. 

FEASIBLE MODIFICATIONS OF THE 
INVENTION 

The invention is not limited only to the embodiments 
described above and shown in the drawings. Thus, the detec 
tion device and the detection process may be modified in all 
feasible ways within the Scope of the accompanying claims. 

It should be pointed out that instead of using three trans 
mitters and one receiver, three receivers and one transmitter 
may be used to achieve the same result, namely at least three 
distances, each between two known positions via at least one 
reflection point, belonging to three mutually separated sets of 
two known positions. Moreover, two receivers and two trans 
mitters may be used. In a preferred embodiment, three trans 
mitters and three receivers may be used, which are arranged in 
pairs containing one transmitter and one receiver. Each pair is 
arranged in a hole in the metal sheet, whereupon six distances, 
each between two known positions via reflection points, can 
be obtained, which increases the accuracy and the precision 
of the detection device. 
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The invention claimed is: 
1. A method for detection of motion of the surface (13) of 

an object (4) by means of a detection device (1), the object (4) 
being stationary during a detection process, and situated in a 
space (2) on the opposite side of a wall (3) in relation to the 
detection device (1), and having a relative dielectric constant 
e.greater than 1.1, the method is characterized by the steps of: 

a) generating a data model of the object (4) and the above 
mentioned space (2), which data model is stored in a 
central processing unit (10) comprised in the detection 
device (1), 

b) transmitting radar signals in the form of radarpulses, the 
frequency components of which are distributed within 
the frequency range of 30 MHz-12.4 GHz, 

c) receiving reflected radar signals generated at reflection 
points consisting of dielectric steps when the radar sig 
nals pass into and out of respectively, the object (4), 

d) comparing the received reflected radar signals with the 
transmitted radar signals in order to obtain correlation 
results, each of which communicates distances between 
two known positions (11a-c. 12) via said reflection 
points, 

e) difference analyzing different correlation results 
obtained over time in order to detect a motion of a 
specific reflection point of the surface (13), 

f) by means of difference analyses of correlation results 
belonging to at least three mutually separated sets of two 
known positions (11a-c. 12) unambiguously determin 
ing the location of the specific moved reflection point, 

g) creating a radar model of the motion of the Surface (13) 
of the object (4), and visualising the radar model in the 
above-mentioned data model. 

2. Method according to claim 1, characterized by the step 
of revising the distance, communicated from correlation 
results, between two known positions (11 a-c, 12) via said 
reflection points, considering the fact that the transmitted and 
received, respectively, radar signals propagate through the 
wall (3) that separates the detection device (1) and the object 
(4) and that has a relative dielectric constant e, greater than 
1.1. 

3. Method according to claim 1, characterized in that the 
radio waves transmitted in the form of pulses consist of a 
binary cyclic code sequence that has an unambiguously cor 
relation result. 

4. Method according to claim 1, characterized in that the 
radar signals are transmitted from at least three transmitters 
(11a-c) comprised in the detection device (1), and the 
reflected radar signals are received by one receiver (12) com 
prised in the detection device (1). 

5. Method according to claim 1, characterized in that the 
radar signals are transmitted from one transmitter (11a-c) 
comprised in the detection device (1), and the reflected radar 
signals are received by at least three receivers (12) comprised 
in the detection device (1). 

6. A detection device (1) for detection of motion of the 
Surface (13) of an object (4), which is stationary during a 
detection process, and which is situated in a space (2) on the 
opposite side of a wall (3) in relation to said detection device 
(1), and which has a relative dielectric constante, greater than 
1.1, characterized in that the same comprises a central pro 
cessing unit (10) in which a data model of the object and the 
above-mentioned space (2) is stored, means (11a-c) to trans 
mit radar signals in the form of pulses, the frequency compo 
nents of which are distributed within the frequency range of 
30 MHz-12.4 GHz, means (12) to receive reflected radar 
signals generated at reflection points consisting of dielectric 
steps when the radar signals pass into and out of respectively, 
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the object (4), means to compare the reflected radar signals 7. Detection device according to claim 6, characterized in 
with the transmitted radar signals in order to obtain correla- that the same comprises at least three transmitters (11a-c) 
tion results, each of which communicates a distance between arranged to transmit the radar signals, and one receiver (12) 
two known positions (11 a-c, 12) via said reflection points, 
means to difference analyze different correlation results is 
obtained over time in order to detect a motion of at least one - 

8. Detection device according to claim 6, characterized in specific reflection point of the Surface (13), means to unam 
biguously determine the location of the specific moved reflec- that the same comprises one transmitter (11a-c) arranged to 
tion point based on difference analyses of correlation results transmit the radar signals, and at least three receivers (12) 
belonging to at least three mutually separated sets of two 10 arranged to receive the reflected radar signals. 
known positions (11 a-c, 12), means to create a radar model of 
a detected motion of the surface (13) of the object (4), and 
means to visualise the radar model in the above-mentioned 
data model. k . . . . 

arranged to receive the reflected radar signals. 


