
- 1 - 
 

D E S C R I P T I O N 

 

“Method, device and installation for composing a video signal”  

 

Technical filed of the invention 5 

The present invention relates to a method, a device and an installation for 

composing an output video signal from a plurality of input video signals.  

 

Background of the invention 

Methods for composing output video signals from a plurality of input video 10 

signals are known, for example a plurality of input video signal which originate 

from different video cameras and which visualize part of a scene. In these 

methods, the frames of each input video signal are arranged in a virtual space, in 

the manner of a canvas by means of the technique known as video stitching, 

such that users can visualize said canvas by way of a visualization window. The 15 

content visualized through the visualization window is conveniently encoded to 

form the output signal at the predetermined resolution.  

 

However, in the known methods, such as that described in the patent 

document, US2007/0076099A1, the output signal is obtained by encoding all the 20 

frames of each input video signal, it being necessary to decode and re-encode all 

the input video signals, for which a high processing capacity may be necessary to 

decode and re-encode high resolution input signals to avoid delays in the output 

signal.  

 25 

It is thus an object of the present invention to make known a method, 

device and installation which allows video signals to be generated in real time 

from a plurality of input video signals and which allows high resolution input 

signals to be used without necessarily involving delays accumulating or requiring 

a high computational capacity.  30 

 

Description of the invention 

The method for composing an output video signal of the present invention, 

is one of those which, from a plurality of input video signals, which comprise 
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respective input frame sequences with a number of pixels for each input frame 

associated with an input resolution, allows an output video signal to be 

composed, the output video signal comprising an output frame sequence with a 

pre-established number of pixels for each output frame associated with an output 

resolution. The method advantageously, from different video signals, which, for 5 

example, represent different parts of a scene, allows an output video signal to be 

formed with a pre-established number of pixels for each frame from parts of the 

frames of input signals, with the highest quality possible. In this way, starting from 

input video signals with different resolutions, one obtains an output video signal 

at a pre-established resolution with the best quality.  10 

 

The method comprises determining a spatial surface on a three-

dimensional virtual space formed by a set of points with three-dimensional 

coordinates associated with each pixel of each frame of each input frame 

sequence, to establish a visualization point and visualization window also known 15 

as “viewport” in the three-dimensional virtual space, which determine a 

visualization cone, also known as a “frustum”, in the three-dimensional virtual 

space, forming output frames from the projections of the frames of the input 

sequences projected in said visualization window; to calculate an associated 

threshold pixel density for the pixels in the visualization window, from the output 20 

resolution and the associated spatial dimensions of said visualization window; to 

determine combinations of input frames, the projections of which are at least 

partially overlapping in the visualization window and for each combination of 

frames, to select the frame of each combination of frames which projected on the 

visualization window has a pixel density in the entire overlapping part greater 25 

than or equal to the threshold pixel density or in the absence thereof, to select 

the frame which projected on the visualization window has a greater pixel density 

in order to form the output frame part which is overlapping. In this way, the 

content of the higher resolution input signals, which are not going to be used for 

codifying the output signal, advantageously does not have to be processed since 30 

a lower resolution input signal already exists which can be used to codify the 

output signal at the required output resolution without losing quality. 

 

In one embodiment variant, the steps of determining a spatial surface over 
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a three-dimensional virtual space and/or establishing in the three-dimensional 

virtual space a visualization point and a visualization window, are carried out 

during the prior configuration step, by a configuration operator, such that an 

operator need only move the visualization window(s) in the manner of a camera 

or virtual camera in order to compose the output video signal, or output video 5 

signals, if there is a plurality of visualization windows, in the manner of virtual 

cameras. Naturally, it is also envisaged that the positions of the frame sequences 

may be adjusted further along, for example, if they have not been duly arranged, 

or if, for example, one of the cameras providing the input video signal is moved 

slightly, for example, because it is hit. It is also envisaged that during the 10 

visualization new visualization points may be added along with their associated 

visualization windows, for example, to incorporate additional virtual cameras. 

 

In a variant of interest, the spatial surface is three dimensional, said 

surface being arranged in the manner of a canvas in the three-dimensional virtual 15 

space on which the frames will be arranged from the input video sequences, such 

that the frames are arranged so as to make up a three-dimensional shape as 

established by the configuration operator, such that said frames may be arranged 

retracing a suitable three-dimensional shape, for example the walls of a house or 

even a three-dimensional model previously captured in a known manner, for 20 

example by means of a three-dimensional scanner device. Although generally the 

spatial surface will extend into the three dimensions of the virtual space, it is also 

envisaged that said surface may only extend into two dimensions, i.e. it may be a 

plane, such that when upon said plane frames from different sequences of 

frames are arranged, for example frames from sequences of frames with different 25 

resolutions, or which take up different portions of the surface, or overlap, the 

frames may be chosen which make it possible to generate the output video signal 

having the best resolution based on the arrangement of the visualization 

window(s), by means of the method of the present invention. 

 30 

In another embodiment variant, if in some of the combinations of frames 

there exists a plurality of frames which projected on the visualization window 

have a pixel density in the entire overlapping part greater than or equal to the 

threshold pixel density, the frame which projected on the visualization window 



- 4 - 
 

has a pixel density closest to the threshold pixel density is selected from among 

this plurality of frames. In this way, if there were a plurality of frames which 

provide a sufficient resolution, only those directly greater than the threshold pixel 

density are taken, which is what can be processed more easily.  

 5 

It is envisaged that the visualization point and the size of the visualization 

window and therefore the visualization cone can be modified by means of 

controls, for example PTZ controls received from a user in a known manner, or 

the visualization cone can be moved through the three-dimensional virtual space 

by way of a tracking shot, or any other movement that would involve changing the 10 

visualization point in any of the three dimensions, and which would be analogous 

to that which could be done by means of a real physical camera, such that the 

visualization window can be displaced and other regions of the three-dimensional 

space can be projected therein, thus acting as a virtual visualization camera of 

the three-dimensional virtual space. Naturally, when the visualization point of the 15 

three-dimensional space, the window size or the visualization cone change, it 

may be necessary to have to re-select the frames of the combinations of frames 

so that the output signal thus has the suitable resolution. It will therefore be 

advisable to redo the calculations in order to ensure that the output video signal 

is being composed from the most suitable input video signals. It is also envisaged 20 

that there can be more than one virtual visualization camera of the three-

dimensional virtual space, for example if more than one user must visualize the 

three-dimensional virtual space. In this case, the method for composing the 

output video signal must be carried out for the output signal which is sent to each 

user.  25 

 

According to another embodiment variant, in order to form the part of the 

output frame which is overlapping, a mixture is made between the frame selected 

from each combination of frames and at least another frame of the same 

combination of frames, for example when two or more input frames project in the 30 

output window which are only partially overlapping such that a transition is 

achieved, for example in the form of a progressive gradient or binary mask 

between the different input frames which form the output frame. This transition 

can only be carried out at the ends of the part which is overlapping. 
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According to another embodiment variant in order to form the output 

frame part which is overlapping, only the frame selected from each combination 

of frames is used, for example when the frame selected from each combination of 

frames covers the entire visualization window and therefore it is not necessary to 5 

carry out a transition.  

 

According to another embodiment variant, the pixel density of each frame 

projected on the visualization window is calculated from the projection of 

groupings of pixels of the frame, preferably the groupings of pixels can be 10 

triangular divisions of each frame.  

 

According to another embodiment variant, the step of selecting the frame 

of each frame combination is carried out, progressively evaluating the frames, 

starting first with the lower resolution input frame and ending with the higher 15 

resolution input frame, such that first the lower resolution frames have to be 

processed which can be processed more quickly.  

 

According to another embodiment variant, the spatial surfaces associated 

with each pixel of each frame of each input frame sequence in the virtual three-20 

dimensional space form the interior of a sphere, such that the frames are 

equidistant from the visualization point.  

 

According to another embodiment variant, at least one of the input video 

signals is a video signal generated by a video camera from a scene such that the 25 

output signal incorporates frames taken in real time.  

 

According to another embodiment variant, at least two video signals are 

adapted to form frame sequences with at least part of the same content at 

different resolutions such that if one video signal represents a general view of a 30 

scene and another video signal a detail of said scene in higher resolution, when it 

is desired that the output signal has a resolution similar to that of the general view 

of the scene, for example when the visualization window is narrow, it is not 

necessary to process the other video signal with the detail. Similarly, when it is 
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desired to only visualize the detail of said scene, expanding it, with which the 

visualization window is wider, it is necessary to use the other video signal with 

the detail to form the output signal.  

 

According to another embodiment variant, at least two of the video signals 5 

determine frame sequences with the same content at different resolutions such 

that one video signal can completely substitute the other to form the output 

signal.  

 

According to a variant of interest, at least two video signals originate from 10 

a same video camera such that the outputs can be used at a different resolution 

to a camera as input signals.  

 

According to an embodiment variant, at least one of the video signals is 

adapted to form frames, the content of which is a virtual representation of at least 15 

part of the content of the frame of another of the video signals, such that this 

virtual representation can be generated from a data set, vectorial elements or a 

three-dimensional model such that the resolution of said virtual representation 

can be as high as desired. In this way, if it is known that part of the content of a 

frame of a video signal which originates from the capture of a video camera has a 20 

determined image and this part can be modeled, this modeled part can be 

provided in a form of another video signal, such that it is provided and to 

substitute the part of the frame with the same content when the output resolution 

cannot be provided. For example, the virtual representation can be the content of 

a screen which is visualized in a general manner in another frame of another 25 

input signal, such that if it is necessary the content of the screen in the general 

visualization can be replaced by the virtual representation.  

 

The method of the present invention can be encoded in a computer 

program, said computer program being adapted for realizing the method when it 30 

is executed in a computer.  

 

A device for processing data is also made known which comprises means 

for realizing the method of the invention, being able to form said device of an 
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installation which also comprises at least one video camera, such that the output 

of the video camera represents one of the input signals of the device.  

 

Brief description of the drawings 

In order to complement the description and with the aim of facilitating the 5 

understanding of the characteristics of the invention, the present specification is 

accompanied by a set of drawings in which the following is depicted in an 

illustrative and non-limiting manner:  

 

Fig. 1 depicts a function diagram of a system which implements the method of 10 

the present invention;  

Fig. 2 depicts a three-dimensional virtual space following the configuration phase 

with a visualization window;  

Fig. 3 depicts the content of the visualization window of Fig. 2;  

Figs. 4a and 4b depict the comparison between the threshold pixel density and 15 

the pixel density of each frame in the visualization window of Fig. 3;  

Fig. 5 depicts the composition of the output frame formed from the content of the 

visualization window of Fig. 3;  

Fig. 6 depicts the visualization by means of another visualization window of the 

three-dimensional virtual space of Fig. 2;  20 

Fig. 7 depicts the content of the visualization window of Fig. 6; 

Figs. 8a and 8b depict the comparison between the threshold pixel density and 

the pixel density of each frame in the visualization window of Fig. 7;  

Fig. 9 depicts the composition of the output frame formed from the content of the 

visualization window of Fig. 7;  25 

Fig. 10 depicts another three-dimensional virtual space following the 

configuration phase with a visualization window;  

Fig. 11 depicts the content of the visualization window of Fig. 10; and  

Fig. 12 depicts the composition of the output frame formed from the content of 

the visualization window of Fig. 11.  30 

 

Detailed description of the drawings 

Fig. 1 shows a function diagram of a system which implements the 

method of the present invention, which, from a plurality of input video signals Si1, 
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Si2, Si3 … Sim, which comprise respective input frame sequences Si1[n], Si2[n], 

Si3[n] … Sim[n] in different temporal spaces with a number of pixels for each input 

frame associated with an input resolution Ri1, Ri2, Ri3 … Rim, allows an output video 

signal So to be composed, which comprises an output frame sequence So[n] with 

a pre-established number of pixels for each output frame associated with an 5 

output resolution Ro. The input resolutions Ri1, Ri2, Ri3 … Rim can be different to the 

output resolution Ro.  

 

In the scope of the invention, the term resolution is considered the 

maximum number of pixels, normally indicated as vertical pixels and horizontal 10 

pixels which can be obtained from a frame of the frame sequences of a video 

signal.  

 

As a function of the number of pixels of a frame per unit of length when 

the latter is for example depicted on a screen, another parameter can be 15 

determined, the pixel density. Usually, the units which are used for designating 

the pixel density are pixels per inch (ppi), although any other measurement of the 

real or virtual length can be used. The pixel density is thus inversely proportional 

to the pixel size, which would be the units of length which occupy said pixel. 

Naturally this pixel density and pixel size can be calculated when the frame is 20 

depicted in a three-dimensional virtual space as will be seen further on.  

 

In the depicted example, a plurality of input video signals Si1, Si2, Si3 … Sim 

is indicated which comprise respective input frame sequences Si1[n], Si2[n], Si3[n] 

… Sim[n] with a number of pixels for each frame. Naturally, it is considered that 25 

any other number of input video signals can be used and have various 

resolutions.  

 

By means of the method of the present invention, which is implemented 

by the system shown in Fig. 1, proceeding from input video signals Si1, Si2, Si3 … 30 

Sim, which comprises respective input frame sequences Si1[n], Si2[n], Si3[n] … 

Sim[n] with different resolutions, codifying an output video signal So is achieved, 

the frames of which comprise a number of predetermined vertical and horizontal 

pixels which determine an output resolution Ro. This output resolution Ro can be 
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predetermined by an operator or can be selected during the functioning of the 

system. Examples of the possible resolutions, both input Ri1, Ri2, Ri3 … Rim and 

output Ro are those known in the prior art, usually prepared for the display thereof 

on screens of the same resolution, both those considered as high and low 

definition, such as 480i (243×243 pixels), 576i (288×288 pixels), 480p (720×480 5 

pixels), 576p (720 × 576), 720p (1,280 × 720 pixels), 1080i o 1080p (1,920 × 

1,080 pixels), 2160p (3,840 × 2,160 pixels) -4K UHD-, 4320p (7,680 × 4,320 

pixels) -8K UHD- as well as any other resolution.  

 

As can be observed in Fig. 2, during a configuration step, a spatial surface 10 

on a three-dimensional virtual space 1 is determined formed by a set of points 

with three-dimensional coordinates X, Y, Z associated with each pixel of each 

frame of each input frame sequence. By way of example, the spatial surface, 

which the frames of the input frame sequences shown occupy, are arranged on a 

plane to facilitate the description of the invention. Naturally, they can also be 15 

arranged following other geometric shapes as will be seen further on. This shape 

can for example follow the interior of a sphere, the visualization point being 

arranged in the center of the sphere, or the shape can be given by a virtualized 

model of an area such as a room, such that if the different input video signals 

originate from parts of said room, the frames can be arranged on the parts of said 20 

virtualized room, such that an operator can move in the form of a virtual camera 

through the virtualized room, conveniently adjusting the visualization angle of 

each one of the frame sequences which originate from the cameras which have 

been previously arranged on the three-dimensional model in the configuration 

step. Naturally, it is also envisaged that the position of the frame sequences can 25 

be adjusted, for example if during the configuration step they have not been duly 

arranged or if, for example, one of the cameras providing the input video signal is 

moved slightly, for example because it is hit. It is also envisaged that during the 

visualization new visualization points may be added along with their associated 

visualization windows, for example, to incorporate additional virtual cameras. 30 

 

 It is also envisaged that the method may be used for surveillance 

functions at large sites where it is necessary to arrange various cameras that will 

provide input video signals from different portions of the site, at different 
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resolutions, and which may overlap, such that the frames of the input video 

signals may be arranged over the parts of said virtualized site, for example, a 

football stadium or an airport. It is envisaged that the most critical portions of the 

sites will be shot by cameras allowing for high-resolution input video signals, such 

that an operator can visualize these critical portions using the higher-resolution 5 

video signal in the way detailed in the present invention, in order to generate the 

output signal, when this is suitable.  

 

 Naturally, it is also envisaged that the different input video signals and 

their arrangement in the three-dimensional virtual space may be stored, so that 10 

later on the different input video signals and their arrangement in the three-

dimensional space may be played back, for example in order to visualize the 

three-dimensional space from another visualization point or with another degree 

of detail. 

 15 

In order to visualize the three-dimensional virtual space, a visualization 

point (X0, Y0, Z0) and a visualization window 3, also known as “viewport”, is 

established in the three-dimensional virtual space, determining a visualization 

cone 4 in the three-dimensional virtual space, known as a frustum, as shown in 

Fig. 2. In this way, the output frames are formed from the projections of the 20 

frames of the input sequences projected in said visualization window 3 at the 

same temporal instant, conveniently encoded. In case the number of frames per 

second of the input signals projected in the visualization window 3 are different to 

the number of frames per second of the output signal, some input frames must be 

discarded if these are quicker than the number of frames per second of the 25 

output signal or even maintain the input frames for more than one instant if they 

are quicker than the number of frames per second of the output signal in a known 

manner.  

 

Advantageously the method allows only the input signals, which provide 30 

frames, the projections of which S1’[n], S2’[n] are visible in the projection window, 

to have to be decoded in order to form the output video signal. In addition, if there 

are combinations of input frames, the projections of which remain at least partially 

overlapping in the visualization window 3, it is possible that all the input signals of 
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the overlapping frames do not have to be processed, that is to say, decoded, in 

order to re-encode the input signal.  

 

When there are combinations of input frames, for example the 

visualization window 3 shown in Fig. 3, an associated threshold pixel density 5 

d(So[n]) must firstly be calculated for the pixels in the visualization window 3, from 

the output resolution Ro and the associated spatial dimensions of said 

visualization window 3. This threshold pixel density is in Figs. 3, 4a and 4b the 

relation between the number of pixels which is given by the output resolution and 

the surface of the visualization window 3, that is to say, dividing the total number 10 

of pixels equivalent to the output resolution, between the surface which occupies 

the visualization window 3 in the three-dimensional virtual space. In this way, a 

threshold pixel density d(So[n]) is obtained, from which, if only a pixel density 

greater than the projections can be obtained, the pixels need to be interpolated, 

with which the output signal is degraded. Therefore it is very important that the 15 

pixel density of the projected frame S1’[n], S2’[n], which is always used, is that 

which allows the desired output resolution to be obtained. Naturally, in other 

embodiment variants this projected frame, which is always used, can be 

combined with the rest of the frames in the overlap area, for example S1’[n], S2’[n] 

to make a progressive transition between frames of different resolutions in the 20 

area which is overlapped in the visualization window 3 or at the ends of the 

overlap area to avoid the user being able to observe abrupt transitions, although 

in this way, part of the quality of the output frame in this area must be sacrificed 

since it is envisaged that the users better tolerate a loss of quality for realizing a 

progressive transition than a break in quality which may be abrupt.  25 

 

It is not convenient for this area of the visualization window 3 in which 

there are combinations of input frames to always take the higher resolution 

frame, since although it is ensured that the quality of the frames of the input 

signal is always the best that can be obtained, it brings with it a processing cost 30 

which may not be necessary if there is another input signal, the pixel density of 

the projected frame of which is more suitable.  

 

Therefore, it is firstly necessary to determine the combinations of input 
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frames the projections of which are at least partially overlapping in the 

visualization window 3, as shown in Fig. 3 for each combination of frames, select 

the frame of each combination of frames which projected on the visualization 

window 3 has a pixel density d(Si1’[n]), d(S2’[n]) expressed in pixels per unit 

squared of the three-dimensional virtual space 1 in the entire overlapping part 5 

greater than or equal to the threshold pixel density d(So’[n]) or in the absence 

thereof, select the frame which projected on the visualization window 3 has a 

greater pixel density in order to form the part of the output frame which is 

overlapping.  

 10 

From the overlapping frame in Fig. 3, the Figs. 4a and 4b show the 

comparison between the threshold pixel density d(So’[n]) and the pixel densities 

of the projections of each one of the frames d(Si1’[n]), d(S2’[n]), being determined 

such that for each visualization window 3, the pixel density provided by the 

projection of the frame of the first signal d(Si1’[n]) is less than the threshold pixel 15 

density d(So’[n]) as can be observed visually in Fig. 4a and the pixel density 

provided by the projection of the frame of the second signal d(Si2’[n]) is greater 

than the threshold pixel density d(So’[n]) as can be observed visually in Fig. 4b.  

 

Therefore it would be more convenient to use the projection of the frame 20 

of the second input signal Si2’[n] to form the portion in which the projections are 

partially overlapping Si2’’[n] in the output frame S0[n], since the pixel density of the 

second projected signal is the only one greater than the threshold of those 

available, while for the rest of the visualization window 3, when only information 

of the first input signal S1 is available, the pixels of the corresponding frame of the 25 

output frame sequence must be formed from the first input signal Si1, Si1’’[n] as is 

indicated in Fig. 5 

 

Fig. 6 shows another visualization of the same three-dimensional virtual 

space in which from the projection in the visualization window 3 shown in Fig. 7, it 30 

follows that the pixels density of none of the input signals compared separately in 

Fig. 8a and 8b is greater than or equal to the threshold pixel density d(So’[n]) 

since as shown in Fig. 8a, the pixel density provided by the projection of the 

frame of the first signal d(Si1’[n]), still less than the threshold pixel density 
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d(So’[n]) and as Fig. 8b shows, the pixel density provided by the projection of the 

frame of the second signal d(Si2’[n]) is also less than the threshold pixel density 

d(So’[n]). 

 

Therefore, in this case, for the combination of frames, the frame from 5 

among the combination of frames projected with greater pixel density is selected, 

in this case that of the second input signal Si2’’.  

 

The pixel density of each frame projected on the visualization window 3 

can be calculated both pixel to pixel as well as from the projection of grouping of 10 

pixels 4 of the frame. Naturally, when pixel to pixel density is calculated, the 

computational cost is greater, however, the point at which a frame with greater or 

less pixel density must be used is better determined. It has been observed that 

using groupings of pixels 5 in the form of triangular divisions, a good estimate of 

the pixel density is achieved, for example as is shown in the virtual space of Fig. 15 

10 with frames of a third and fourth input signal Si3, Si4 in which the content 

projected in the visualization window 3 is shown in Fig. 11. Naturally, for this 

three-dimensional virtual space 1 the perspective, which the projection of 

groupings 5’ of pixels has, must be taken into account. It can be observed in an 

example shown in Fig. 10, the output resolution Ro shown in the visualization 20 

window 3 in Fig. 11 is low, resulting in the threshold pixel density being equally 

low which is lower than those of the projections Si3’[n] and Si4’[n] therefore when 

progressively evaluating the frames, starting first with the lower resolution input 

frame and ending with the higher resolution input frame, it is determined that the 

frame of the combination of frames Si3,Si4 the frame Si3 projected on the 25 

visualization window 3 has a pixel density d(Si3’[n]) on the entire overlapping part 

greater than or equal to the threshold pixel density d(So[n]). When the pixel 

density d(Si4’[n]) of the other frame is greater still, only the frame is taken, which 

projected on the visualization window has a pixel density closer to the threshold 

pixel density, that is to say, Si3’[n]).  30 

 

Therefore, the pixels of the frame of the output signal So[n] are only 

formed from the projection of frames Si3’[n] re-encoded at the output resolution 

Ro, Si3’’[n], as shown in Fig. 12.  
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Advantageously, the method of the present invention can be used to 

combine input video signals generated by one or various video cameras, in which 

at least part of the same content is depicted, for example a part of a scene, at 

different resolutions and which are combined forming a composite video, also 5 

known as video stitching in the three-dimensional virtual space. It is also possible 

for video signals to depict the same content at different resolutions and which 

during the configuration step are arranged overlapping in the three-dimensional 

virtual space.  

 10 

It is also considered that at least one of the video signals can be adapted 

to form frames, the content of which is a synthesis image, that is to say, formed 

by a computer from vectors, data or from a three-dimensional model such that its 

pixel density is infinite in practice.  

15 
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C L A I M S 

 

1.- A method for composing an output video signal (So), which comprises 

an output frame sequence ((So[n]) with a pre-established number of pixels for 

each output frame associated with an output resolution (Ro) from a plurality of 5 

input video signals (Si1, Si2, Si3 … Sim) comprising respective input frame 

sequences (Si1[n], Si2[n], Si3[n] … Sim[n]) with a number of pixels for each input 

frame associated with an input resolution (Ri1, Ri2, Ri3 … Rim), which comprises:  

 

determining a spatial surface on a three-dimensional virtual space (1), formed by 10 

a set of points with three-dimensional coordinates (X,Y,Z) associated with each 

pixel (p) of each frame of each input frame sequence,  

 

establishing in the three-dimensional virtual space a visualization point (X0,Y0,Z0) 

and a visualization window (3), which determine a visualization cone (4) in the 15 

three-dimensional virtual space, forming output frames from the projections of the 

frames of the input sequences projected in said visualization window;  

 

calculating an associated threshold pixel density for the pixels in the visualization 

window from the output resolution (Ro) and the associated spatial dimensions of 20 

said visualization window; 

 

determining combinations of input frames, the projections of which are at least 

partially overlapping in the visualization window and for each combination of 

frames,  25 

 

selecting the frame of each combination of frames, which projected on the 

visualization window has a pixel density in the entire overlapping part greater 

than or equal to the threshold pixel density or, in the absence thereof, selecting 

the frame which projected on the visualization window has the pixel density 30 

closest to the threshold pixel density in order to form the output frame part which 

is overlapping.  
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2.- The method according to the previous claim, characterized in that the 

step of determining the spatial surface on a three-dimensional virtual space is 

carried out during a prior configuration step. 

 

3.- The method according to any of the previous claims, characterized in 5 

that the step of establishing in the three-dimensional virtual space a visualization 

point (X0,Y0,Z0) and a visualization window is also carried out during a prior 

configuration step. 

 

4.- The method according to any one of the previous claims, characterized 10 

in that the spatial surface is three-dimensional. 

 

5.- The method according to the previous claim, characterized in that if in 

any of the combinations of frames there is a plurality of frames which projected 

on the visualization window have a pixel density in the entire overlapping part 15 

greater than or equal to the threshold pixel density, from this combination the 

frames are selected which projected on the visualization window have a pixel 

density closest to the threshold pixel density.  

 

6.- The method according to any one of the preceding claims, 20 

characterized in that in order to form the output frame part, which is overlapping, 

a mixture of frames is made between the frame selected from each combination 

of frames and at least another frame of the same combination of frames.  

 

7.- The method according to any one of claims 1 to 5, characterized in 25 

that in order to form the output frame part, which is overlapping, only the frame 

selected from each combination of frames is used.  

 

8.- The method according to any one of the preceding claims, 

characterized in that the pixel density of each frame projected on the visualization 30 

window is calculated from the projection of groupings of pixels of the frame.  

 

9.- The method according to any one of the preceding claims, 

characterized in that the step of selecting the frame of each combination of 
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frames is realized, progressively evaluating the frames, starting first with the 

lower resolution input frame and ending with the higher resolution input frame.  

 

10.- The method according to any one of the preceding claims, 

characterized in that the spatial surfaces associated with each pixel of each 5 

frame of each input frame sequence in the three-dimensional virtual space (1) 

form a surface equivalent to the interior of a sphere.  

 

11.- The method according to any one of the preceding claims, 

characterized in that at least one of the input video signals is a video signal 10 

generated by a video camera.  

 

12.- The method according to any one of the preceding claims, 

characterized in that at least two of the video signals are adapted for forming 

frame sequences with at least part of the same content at different resolutions.  15 

 

13.- The method according to the preceding claim, characterized in that at 

least two of the video signals are adapted for forming frame sequences with the 

same content at different resolutions.  

 20 

14.- The method according to any one of the preceding claims, 

characterized in that at least two video signals originate from a same video 

camera.  

 

15.- The method according to any one of the preceding claims, 25 

characterized in that at least one of the video signals is adapted for forming 

frames, the content of which is a synthesis image of at least part of the content of 

the frame of another of the video signals.  

 

16.- A computer program adapted for realizing the method according to 30 

any one of the claims 1 to 15.  

 

17.- A device for processing data which comprises means for carry out the 

method according to any one of the claims 1 to 15.  
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18.- An installation which comprises a device according to the preceding 

claim and at least one video camera connected to the device for providing an 

input video signal.  
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