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(54) Ball-trapping device with electronic detection of impact on a target and detection method
used therewith

tronic camera (3) arranged to obtain successive images
of a face of target (2) after each shot, an image treating

(57) It comprises an impact resistant casing (1) hav-
ing a frontal opening and means for removably fastening

a target (2) covering such opening, the target (2) being
of a sheet material through which projectiles can go and
having an external face with a depicted motive to be
shot. Electronic means are provided for detecting the
position of impact on said target (2), comprising an elec-
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unit (4) for determining the geometric centre of the pro-
jectile at each impact from a treatment of the obtained
images, and a data receiving and/or retransmitting cen-
tre (6,7) for displaying the results on a viewing screen
(13, 14) and/or for retransmit them through a telecom-
munication network.
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Description

[0001] The presentinvention refers to a ball-trapping
device which has associated electronic means for ac-
curately detecting the position of successive impacts on
a target and for displaying the scores on a screen. Said
electronic means can be connected to one or more re-
mote centres for competing with other users or for par-
ticipating in shooting games. The invention also refers
to a method used for carrying out such detection.
[0002] The ball-trapping devices, also called ball-
catching devices, are well known since certain time ago
and they consist in a casing made of a material having
impact strength and provided with an open front face
having means for removably fastening a target covering
such open face. The target is typically a sheet material,
such a paperboard or stiff paper, through which the pro-
jectiles can go and on which external face a motive to
be shot is depicted, such as several concentric rings
around a central disk. Thus, the user may shoot the tar-
get and the projectiles, generally plastic or lead balls,
are collected within the casing after crossing said sheet
material. When the target is very damaged because of
a large number of impacts it is replaced by a new one.
[0003] The utility model ES-A-1023727 is an example
of one of such ball-trapping device which, in this case is
dismountable.

[0004] The holes produced by each successive shot
on the target evidence the place of the impact and the
target can be visually checked for assessing the level of
aim. However, for each new shot, it is necessary that
the shooter physically goes close to the target for per-
forming such check and the shooter must remind the
positions of all the previous shots for discriminating the
position of the last shot. This is boring and tiresome. In
addition, the holes are not clean but show tears on their
edges and often a new shot very close to another one
modifies the hole pierced by such former shot without
producing a new hole. All this makes the reading of suc-
cessive impacts on the target difficult.

[0005] It has been tried to provide ball-trapping devic-
es having means for helping to accurately determine the
place of the impacts on the target.

[0006] The utility model ES-A-1001945 discloses a
device in which the casing has a central face with a plu-
rality of openings arranged according to a geometric
pattern and a slot for introducing and withdrawing a
sheet constituting a target, on which a series of num-
bers, graphics or colours have been printed which coin-
cide with such openings and which can be seen through
them. Such graphic target further comprises a printed-
circuit board connected to an electronic panel which has
built-up a high visibility scoreboard showing the scores.
The utility model does not disclose which means are
used for converting the impacts of the projectiles in elec-
tronic signals which may be handled by such printed-
circuit board.

[0007] The patent ES-A-8305921 discloses a process
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and a device for assessing the level of aim on a target.
The apparatus comprises a device to pass different
printed target on a band through the open front face of
a casing and two detection systems. One of those sys-
tems is kept in position close to the travel path of a target
and it is used for measuring the distance from an en-
trance hole at the centre of the target in the direction in
which the target is travelling through the apparatus. The
other system is mounted on a cross sliding element and
is displaceable in straight angle in the direction in which
the target is travelling and it measures the distance from
the hole to the centre of the target in such cross direc-
tion. The two distances are vectorially added by a com-
puter and the result is multiplied by a calibrating factor.
The end score can be displayed on a screen or printed.
Such detection systems comprise orthogonally ar-
ranged photoelectric barriers.

[0008] This system only allows determining the posi-
tion of a single hole on the target; therefore, it is required
to replace the target after each shot. In addition, to cover
the whole of the target area with said two photoelectric
barriers, a great number of sensors is required which
results in the apparatus having a high price. On the other
hand, such great number of sensors generates a rela-
tively high power consumption which makes unworka-
ble to supply the device with cells or reloadable batter-
ies, preventing its power autonomy.

[0009] The patent ES-A-2025007 let know a system
for obtaining a reading of the game surface of a real tar-
get, although in this case it is an electronic machine for
a darts game. The system includes two imaging digital
cameras arranged at 90° from each other and each en-
compassing the whole of the front surface of the target
where the darts are stuck. The signals of both cameras
are treated in a module of a CPU to provide as a result
a two dimensional image of the target with the darts
stuck displayed on a viewing screen.

[0010] Although this device uses imaging electronic
cameras for reading the target, the result obtained is a
two-dimensional image thereof but such image does not
offers the calculated position on coordinates of each
successive shot.

[0011] An object of the present invention is to provide
a ball-trapping device having an electronic detection of
the impact on a target provided with a digital camera for
taking images of the target back face, from which elec-
tronic means are able to implement a method for detect-
ing the centre of each successive impact.

[0012] Another object of the present invention is to
provide a self-powered ball-trapping device with elec-
tronic detection of the impact on a target and which can
be connected to a local or remote receiving and/or re-
transmitting centre to display the scores and/or partici-
pate in shot games competing with other local or remote
players.

[0013] Still another object of the present invention is
to provide a detection method to be used with the above
ball-trapping device.
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[0014] These objects are achieved, according to the
presentinvention, providing a ball-trapping device of the
kind which comprises a casing, of a material having
strength to the impacts, with a front face having an open-
ing and means for removably fastening a target covering
such opening. This target is typically a sheet of material
through which the projectiles can go and on which ex-
ternal face a motive to be shot is depicted. The ball-trap-
ping device includes electronic means associated at
least partly to said casing, for detecting the position of
at least one impact on said target.

[0015] Such electronic means essentially comprise
an electronic camera provided with a corresponding fo-
cusing lens for taking images, an image treating unit,
and a centre for data receiving and/or retransmitting,
which can be associated with a viewing screen. Said
electronic camera is arranged within the casing in a pro-
tected chamber formed at least partly by a transparent
wall, encompassing in its focal field the back face of the
target for taking images of each of successive shots af-
ter it occurs. The material of which the target is made is
sufficiently opaque in order to provide a dark ambience
within the casing in said back face of the target contrast-
ing with an external natural or artificial illumination, nec-
essary for shooting practice. Thanks to this, any hole in
the target is obtained by the camera as a light spot on
adark background. Thus, the impact of each successive
shot produces a new hole or a modification of a previous
hole which is obtained by the image-taking camera.
[0016] The successive images obtained are handled
by said image treating unit to determine the projectile
geometric centre at each successive impact, the scores
are displayed on said viewing screen associated with
the mentioned data receiving and/or retransmitting cen-
tre and/or are retransmitted through a telecommunica-
tion network to one or more remote centres to be shown
or compared to scores obtained by other remote users
with which it is possible to compete.

[0017] The processing of the images obtained prefer-
ably comprises a prior step of calibrating the position of
the image depending on a parameter such as a printed
mark on the back face of the target or control holes and
the processing is performed by means of image
processing algorithms and artificial intelligence opera-
tions, and by means of comparing the images obtained
with images stored in a memory associated with said
image treating unit. Said algorithm comprises first stor-
ing in a memory the image obtained after a first shot;
then passing the successive images obtained to a treat-
ing unit wherein a grey scale intensity comparison be-
tween each new in-coming image and the last memory-
stored image is performed; and last, storing each new
image resulting from comparison by rejecting or replac-
ing the image of the former shot. From both horizontal
and vertical projection of the image resulting from com-
parison, two vectors X and Y are obtained which are fil-
tered with a filtering gauge depending on the kind of am-
munition and shot to be detected, said filtering gauge
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being retrieved from an empiric database of filtering pat-
terns. After filtering, the impact central point is deter-
mined from thresholds in the grey scale. Also, a second
database is used to counterbalance the central point de-
termined with techniques of artificial intelligence based
on back-propagation neuronal networks. Such central
point is obtained with reference to a corner of the image.
[0018] As the target is being used, holes and modifi-
cations (widening) of old holes are being accumulated,
therefore at a given moment the target is so damaged
that is hard or impossible to assess the effects of new
impacts and it is necessary to replace it. For this, the
method of the present invention includes a function
which comprises to pick-up by means of a microphone
a noise produced by each successive impact within the
casing, which is an indicative that the shot did occur and
that a new image of the target back face has to be ob-
tained. The image obtained corresponding to the same
shot which produced the last noise is compared as ex-
plained above with the stored image corresponding to
the former shot. In the case of no difference can be seen
between such two consecutive images, the system is-
sues a warning about the convenience of replacing the
target.

[0019] Preferably, the image treating unit is built-in
within the casing and comprise a digital signal processor
DSP having associated memories for storing images
and processing them on the base of neuronal networks
while said data receiving and/or retransmitting centre is
a local computing centre associated with a viewing
screen located close to the place from which the user is
shooting. The result from the impact detection is trans-
mitted through suitable transmitting means from the im-
age-treating unit, within the casing, to said local com-
puting centre. Said transmitting means can use different
means such as a connecting cable, infrared rays or ra-
dio-frequency waves. The local computing centre can
be any digital computer device of those generally avail-
able in the market, such as personal digital assistant
PDA or a personal computer PC, which is provided, ac-
cording to the cases, with a cable connecting port, an
infrared receiver or a radio-frequency wave receiver.
[0020] Alternatively it is also possible that the image-
treating unit is located at a place external from the cas-
ing. In this case, the treating unit preferably comprises
a digital signal processor DSP having associated mem-
ories for storing images and processing them on the ba-
sis of neuronal networks, a cable connection being pro-
vided between the electronic camera and the image-
treating unit. Advantageously, such external image-
treating unit is integrated in a personal digital assistant
PDA or personal computer PC which also carries out
the functions of the data receiving and/or retransmitting
centre.

[0021] The electronic camera is constituted by a CCD
device having MOS technology and the power con-
sumption of the camera and image data treating unit,
when included in the casing, is relatively low. This allows
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to supply electric power to such systems by means of
one or more batteries or cells associated with said cas-
ing, therefore the ball-trapping device is self-powered.
However, when said cable connection to the local com-
puting unitis used, it is also possible to supply such sys-
tems through an electric line included in such cable and
from the power supply of the computing unit itself. An-
other variation includes an input in said casing for con-
nection to an external power supply to power supply
those systems that would require it.

[0022] The invention will be more apparent from fol-
lowing detailed description of an exemplary embodi-
ment with reference to the accompanying drawings, in
which:

Fig. 1 is a perspective view of part of the ball-trap-
ping device of the present invention;

Fig. 2 is a diagrammatic scheme showing the parts
and connections of the ball-trapping device of the
present invention;

Fig. 3 is a flow chart illustrating the method of elec-
tronic detection used with the ball-trapping device
of Fig. 2.

[0023] Referringfirstto Fig. 1, the ball-trapping device
according to the present invention has a part designed
to support and show the target, which is similar to that
of the conventional ball-trapping devices. This part com-
prises a casing 1, of a material having impact strength,
with a front face provided with an opening and means
for removably fastening a target 2 covering such open-
ing. Said fastening means are, in the illustrated exam-
ple, small wings 15 arranged on three edges of said
opening so that they form slots in which the target 2 can
slide. The target 2 is in the form of a sheet of a material
through which the projectiles can go and on which ex-
ternal face a motive to be shot, such as several concen-
tric rings around a central disk, is depicted.

[0024] According to Fig. 2, the ball-trapping device of
the present invention further comprises electronic
means for detecting the position of each successive im-
pact on the target 2 and show the scores. A part of such
electronic means can be placed in a chamber within or
associated with said casing 1 and the other part is
placed outside the casing 1, at a local or remote place.
Preferably, the components associated with the casing
1 essentially comprise an electronic camera 3 with a fo-
cusing lens 16 for picking-up the images and an image-
treating unit 4 connected to the camera 3 for electroni-
cally processing the images obtained. According to a
preferred exemplary embodiment, the electronic cam-
era 3 is arranged in a protected chamber 8 formed at
least partly by a transparent wall 9, of a material such
as reinforced glass, so that the camera 1 encompasses
in its focal field the back face of the target 2 to pick-up
after each shot successive images of said back face
where new holes or modifications of previous holes are
successively appearing produced by the successive im-
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pacts. However, the electronic camera could be ar-
ranged within a protected housing, linked to the casing
1 through an arm or the like, stiff enough to provide sta-
bility to the image, for encompassing in its focal field the
front external face of the target and taking images of
them. The image treating unit 4 comprises a digital sig-
nal processor DSP having associated memories for
storing images and processing them on the basis of neu-
ronal networks, and although it is not essential, it is ad-
vantageously located within said protected chamber 8,
a compact ball-trapping device with a set of casing 1
including the electronic image pick-up and treating
means 3, 4 being formed. The image-treating unit 4 is
adapted to determine the geometric centre of the pro-
jectile at each successive impact from a processing of
the images obtained by the camera 3 applying the meth-
od of the present invention, which will be described be-
low with reference to Fig. 3. The electronic camera is
preferably constituted by a CCD device with MOS tech-
nology.

[0025] In the illustrated example, the image treating
unit 4 is connected by suitable transmitting means, such
as a connecting cable 5, to a data receiving and/or re-
transmitting centre 6 connected to a viewing screen 13,
where are displayed the results of the impact detection
corresponding to each successive shot. Such data re-
ceiving and/or retransmitting centre is a local computing
centre 6, such as a personal digital assistant PDA or a
personal computer PC, provided with an input port for
cable connection and a connection to a telecommuni-
cation network 11, such as Internet, for retransmitting
said results to a remote computing centre 7 associated
with a viewing screen 14, which can be, for example,
another personal digital assistant PDA or a personal
computer PC to which is connected another ball-trap-
ping device with target impact electronic detection used
by another remote user.

[0026] Itis convenient that the local computing centre
6 is located close to the user who is shooting and for
this the connecting cable 5 constitutes a cheap and re-
liable signal transmitting means. However, other more
sophisticated wireless transmitting means can be used
such as an infrared ray or a radio-frequency wave emit-
ter associated with the casing 1, for which the personal
digital assistant PDA or the personal computer PC must
be provided with an infrared ray or radio-frequency wave
receiving port.

[0027] According to another exemplary embodiment
not shown, such image treating unit 4 is located in a
place external from the box 1, for example, close to the
user who is hooting, and comprises a digital signal proc-
essor DSP having associated memories for storing the
images and processing the same on the basis of neu-
ronal networks preferably integrated in a personal digital
assistant PDA or a personal computer PC which also
has the function of the data receiving and/or retransmit-
ting centre 6 and/or 7 of Fig. 2. In this case, there would
exist an external cable or otherwise connection between
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the electronic camera 3 and the image-treating unit 4.
[0028] Additionally, the ball-trapping device includes
a microphone 10 within the casing 1 to pick-up a noise
produced by each successive impact. Such noise con-
firms the occurrence of each shot on the target and, in
addition, in combination with the image corresponding
to same shot it serves for determining when the target
2 is so damaged that it is necessary to be replaced, as
described below in relation with the method of the in-
vention.

[0029] It is desirable that the ball-trapping device, at
least the set of the casing 1 and associated electronic
image pick-up and treating means 3,4 is energetically
autonomous as possible. For thisitincludes one or more
batteries or cells 12 associated with said casing 1 for
providing power supply to the systems requiring it. Al-
ternatively, when the electronic image pick-up and treat-
ing means 3, 4 associated with the casing 1 are con-
nected via cable 5 to a local computing centre 6, said
connecting cable 5 can include an electric line for sup-
plying the electronic means 3, 4 associated with the box
1 with electric power coming from the power supply of
the local computing unit 6 itself. When the local comput-
ing unit 6 is a personal digital assistant PDA or portable
personal computer PC supplied by cells or batteries, the
complete system is self-powered. However, the casing
1 can include an input for a connection to an external
power supply.

[0030] When, as in the example of Fig. 2, the elec-
tronic camera 3 picks-up images from the internal back
face, of the target 2, said sheet material of which the
target 2 is made is sufficiently opaque in order to the
electronic camera 3 can differentiate said holes or mod-
ifications thereof from the light which, coming from out-
side, enters through them, in contrast with the rest of the
sheet which remains dark. It is important to "read" the
outlines of the holes, which generally have tears, folds,
etc which are important to determine the shooting cen-
tre. Such reading of the outline is achieved by grey scale
comparing with pre-recorded standards. To allow shoot-
ing practice with scarce light, the ball-trapping device
includes an external auxiliary source of illumination (not
shown) which is applied on the external face of the tar-
get. This helps as well the user's vision as the pick-up
of images by the camera 3.

[0031] Thereafter, with reference to the flow diagram
of Fig. 3, the detection method used according to the
present invention is described in the ball-trapping devic-
es with the electronic detection of the impact on the tar-
get above disclosed with relation to Fig. 1 and 2.
[0032] The method comprises following steps:

First, obtaining (box 30) by means of said electronic
camera 3 after each shot at least one image, rep-
resented by box 31, of a face of the target 2 in which
appear successive new holes or modifications of
previous holes produced by successive impacts;

then, treating (box 32) by means of such image
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treating unit 4, the image obtained (box 31) for im-
proving its definition and process (boxes 33-37) the
treated image for determining the geometric centre
of the projectile at each successive impact from ob-
tained, treated and processed images; and

last, showing (box 38) the scores in one of such
viewing screens 13, 14.

[0033] When said image-treating unit 4 is located
within the casing 1, the method comprises transferring
with such communication means 5 the result of treat-
ment with such image-treating unit 4 to a data receiving
and/or retransmitting unit, which is a local 6 or remote
7 computing centre.

[0034] The method comprises a step of calibrating the
position of the image as a function of a parameter such
as a printed mark or control holes on the target face
picked-up by the camera.

[0035] When the electronic camera 3 encompasses
the internal back face of the target 1, such as in Fig. 2,
said algorithm comprises comparing (box 33) the ob-
tained image (box 31), once treated, with the former im-
age (box 41) that is to say, the lastimage stored in mem-
ory, according to their grey scale intensities. Each new
image resulting from said comparison is stored replac-
ing the image of the former shot.

[0036] Then, a projection (box 34) of the impactimage
resulting from previous comparison on image horizontal
and vertical axes is performed, obtaining two vectors X
and Y which are filtered with a filtering pattern depend-
ing on the kind of ammunition and shot to be detected,
with the assistance of an empiric database (box 39) for
retrieving such filtering patterns and counterbalancing
according to former impacts (box 37). After such filtering
the central point of the impact is detected (box 35) or
determined from grey scale thresholds.

[0037] Last, the method comprises the use of a sec-
ond database (box 40) to carry out a relocation of the
central point (box 36) determined in the former opera-
tion, using techniques of artificial intelligence (frame 42)
based on neuronal networks of back-propagation type,
said point being obtained with reference to a corner of
the image.

[0038] It must be pointed out that, although steps of
boxes 34-37 are shown in Fig. 3 in a sequential manner,
the operations are carried out simultaneously and inter-
linked.

[0039] The method of the present invention includes
a function for determining when the target 2 is so dam-
aged that it is necessary to replace it. This function com-
prises the steps of: picking-up by means of a micro-
phone 10 a noise produced by each successive impact
within the casing 1; comparing (box 33 in Fig. 3) the im-
age obtained (box 31) corresponding to same shot that
produced last noise with the image stored correspond-
ing to the former shot (box 40); and in case that a given
level of difference is not assessed between such two
consecutive images, 3 issue a warning about the con-
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venience to replace the target 2.

[0040] One skilled in the art could easily devise sev-
eral variations and/or modifications without being out of
the scope of the invention as it is defined in the claims
appended.

Claims

1. Ball-trapping device with electronic detection of the
impact on the target of the kind comprising a casing
(1) made of a material having impact strength and
with a front face having an opening and means for
removably fastening a target (2) covering such
opening, the target (2) being in the form of a sheet
material through which the projectiles can go, on
which external face a motive to be shot is depicted,
electronic means being provided for detecting the
position of at least one impact on said target (2),
characterized in that said electronic means com-
prise an electronic camera (3) having a focusing
lens for picking-up images, an image treating unit
(4), and a data receiving and/or retransmitting cen-
tre (6,7) susceptible to be associated with a viewing
screen (13, 14), said electronic camera (3) being
arranged to encompass in its focal field a face of
the target (2) and to obtain after each shot succes-
sive images of said face on which new holes or
modifications of previous holes produced by suc-
cessive impacts appear, said image treating unit (4)
being adapted for determining the geometric centre
of the projectile at each successive impact from a
treatment of the obtained images, and said data re-
ceiving and/or retransmitting centre (6,7) being
adapted for displaying the results on said viewing
screen (13, 14) and/or retransmit them through a
telecommunication network.

2. Ball-trapping device according to claim 1, charac-
terized in that said electronic camera (3) is housed
in a protected chamber (8) associated with the cas-
ing (1) and encompasses in its focal field the inter-
nal back face of the target (2) through a transparent
wall (9).

3. Ball-trapping device according to claim 1, charac-
terized in that said electronic camera is housed in
a protected chamber associated with the casing (1)
and encompasses in its focal field the external front
face of the target (2) a support of said chamber be-
ing stiff enough to provide stability to the image.

4. Ball-trapping device according to claim 1, charac-
terized in that it includes a microphone (10) within
the casing (1) to pick-up a noise produced by each
successive impact, said noise in combination with
the image corresponding to same shot serving to
determine when the target (2) is so damaged that it
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10.

1.

is necessary to replace it.

Ball-trapping device according to claim 1, charac-
terized in that such image treating unit (4) is inte-
grated in a protected chamber (8) associated with
the casing (1) and comprises a digital signal proc-
essor DSP with associated memories for storing im-
ages and processing them based on neuronal net-
works.

Ball-trapping device according to claim 5, charac-
terized in that such data receiving and/or retrans-
mitting centre (6, 7) is a local computing centre (6)
having an associated viewing screen (13) located
close to a user who is shooting, means being pro-
vided for transmitting the results of said image treat-
ment from the image treating unit (4) in the box (1)
to said local computing centre (6).

Ball-trapping device according to claim 6, charac-
terized in that said transmitting means comprise a
connection cable (5) for connecting to said local
computing centre (6), the local computing centre (6)
being selected from a group including a Personal
digital assistant PDA and a personal computer PC,
in each case provided with an input port for connect-
ing the cable.

Ball-trapping device according to claim 6, charac-
terized in that said transmitting means comprise
an infrared ray emitter to said local computing cen-
tre (6), the local computing centre (6) being selected
from a group including a Personal digital assistant
PDA and a personal computer PC, in each case pro-
vided with an infrared ray receiving port.

Ball-trapping device according to claim 6, charac-
terized in that said transmitting means comprise a
radio-frequency waves emitter to said local comput-
ing centre (6), the local computing centre (6) being
selected from a group including a Personal digital
assistant PDA and a personal computer PC, in each
case provided with a radio-frequency waves receiv-
er

Ball-trapping device according to claim 1, charac-
terized in that said image treating unit (4) is located
at a place outside the casing (1) and comprises a
digital signal processor DSP with associated mem-
ories for storing image and treating them based on
neuronal networks, memories an external connec-
tion, such as via cable, between the electronic cam-
era (3) and the image treating unit (4) being provid-
ed.

Ball-trapping device according to claim 10, charac-
terized in that the image treating unit (4) is inte-
grated in a personal digital assistant PDA or per-
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sonal computer PC which also acts as a data re-
ceiving and/or retransmitting centre (6, 7).

Ball-trapping device according to any one of pre-
ceding claims, characterized in thatitincludes one
or more batteries or cells (12) associated with said
casing (1) for providing power supply to the systems
requiring it, thereby the ball-trapping device is en-
ergetically autonomous.

Ball-trapping device according to claim 7, charac-
terized in that said connection cable (5) includes
an electric line, those systems in the ball-trapping
device requiring it being supplied with power from
the power supply of said local computing centre (6)
itself.

Ball-trapping device according to any of claims 1 to
11, characterized in that said casing (1) includes
an input for connection to an external power supply
to supply with power the systems of the ball-trap-
ping device requiring it.

Ball-trapping device according to any of claims 6 to
11, characterized in that said local computing cen-
tre (6) is connected to a remote computing centre
(7) through a telecommunication network.

Ball-trapping device according to any one of the
preceding claims, characterized in that said elec-
tronic camera is constituted by a CCD device hav-
ing MOS technology.

Ball-trapping device according to claim 2, charac-
terized in that said sheet material of which the tar-
get (2) is made is sufficiently opaque in order that
the electronic camera (3) can differentiate said
holes or modifications thereof by the light coming
from outside, which enters through them, in contrast
with the rest of the dark sheet.

Ball-trapping device according to any one of the
preceding claims, characterized in that it includes
an external auxiliary illumination source which is ap-
plied on the external front face of the target (2).

Method of detection applicable to a ball-trapping de-
vice having electronic detection of the impact on a
target, the ball-trapping device being of the type
comprising a casing (1) of a material with strength
to the impacts, having a front face provided with an
opening and means for removably fastening a tar-
get (2) covering said opening, the target (2) being
in the form of a sheet material through which the
projectiles can go, on which external face a motive
to be shot is depicted, electronic means being pro-
vided for detecting the position of at least an impact
on said target (2), characterized in that it compris-
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21.

22,

23.

24.

es following steps:

a) obtaining, by means of an electronic camera
(3) provided with a system of focusing lens ar-
ranged within the casing (1), at least one image
of one face of the target (2) after each shot, on
which face successive new holes or modifica-
tions of previous holes produced by successive
impacts appear;

b) treating, by means of an image treating unit
(4), the images obtained for improving its defi-
nition and processing the treated images for de-
termining the geometric centre of the projectile
at each successive impact from the obtained,
handled and processed images; and

c¢) displaying the results in a viewing screen (13,
14).

Method, according to claim 19, characterized in
that it comprises transferring, using communication
means (5), the result of said treatment carried out
by said image treating unit (4), which is located with-
in the casing (1), to a data receiving and/or retrans-
mitting centre, which is alocal (6) or remote (7) com-
puting centre.

Method, according to claim 19, characterized in
that said processing of the treated images is carried
out through image treatment algorithms and artifi-
cial intelligence operations, and by comparing the
obtained images with images stored in a memory
associated with said image treating unit (4).

Method, according to claim 21, characterized in
that it comprises a prior step of calibrating the po-
sition of the image as a function of a parameter such
as a printed mark on the target face picked-up by
the camera (3) or target control holes.

Method, according to claim 19, characterized in
that the electronic camera (3) encompasses the in-
ternal back face of the target (1) and said algorithm
comprises first storing in a memory the image ob-
tained after a first shot; then passing the successive
obtained images to a treating unit in which compar-
ing their intensity in grey scale between each new
in-coming image and the last image stored in the
memory; and last, storing each new image resulting
from comparison rejecting the image of the former
shot.

Method, according to claim 23, characterized in
that it comprises making a projection on horizontal
and vertical axes of the image of the impact result-
ing from said comparison, thereby obtaining two
vectors X and Y which are filtered with a filtering
pattern depending on the kind of ammunition and
shot to be detected, with the assistance of an em-
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piric database for retrieving said filtering patterns
and counterbalancing according to former impacts,
and in that after said filtering the central point of the
impact is determined from thresholds in the grey
scale.

Method, according to claim 24, characterized in
that it comprises the use of a second database to
carry out a relocation of the central point determined
with techniques of artificial intelligence based on
neuronal networks of the back-propagation kind,
said point being obtained with reference to a corner
of the image.

Method, according to claim 19, characterized in
that the electronic camera (3) encompasses the ex-
ternal front face of the target (1) and said algorithm
comprises first storing in a memory the image ob-
tained after a first shot; then passing the successive
obtained images to a treating unit in which black
points are compared between each in-coming im-
age and the last image stored in the memory; and
storing each new image resulting from comparison
rejecting the image of the former shot.

Method, according to claim 26, characterized in
that it comprises to make a projection on horizontal
and vertical axes of the image of the impact result-
ing from said comparison, thereby obtaining two
vectors X and Y which are filtered with a filtering
pattern depending on the kind of ammunition and
shot to be detected, with the assistance of an em-
piric database for retrieving said filtering patterns
and counterbalancing according to former impacts,
and in that after said filtering the central point of the
impact is determined from thresholds in the grey
scale.

Method, according to claim 27, characterized in
that it comprises the use of a second database to
carry out a relocation of the central point determined
by techniques of artificial intelligence based on neu-
ronal networks of the back-propagation kind, said
point being obtained with reference to a corner of
the image.

Method, according to claim 19, characterized in
that it includes a function for determining when the
target (2) is so damaged that it is necessary to re-
place it, comprising following steps:

1) picking-up by means of a microphone (10) a
noise produced by each successive impact
within the casing (1);

2) comparing the image obtained correspond-
ing to same shot that produced last noise with
the image stored corresponding to the former
shot; and in case that a given level of difference
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is not assessed between said two consecutive
images,

3) issue a warning about the convenience to re-
place the target (2).
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