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ABSTRACT

Method for the adjustment of a colour filter for a digital sensor

and the associated filter

Method for the adjustment of a photo finish camera (3) including a matrix 

5 colour filter, characterized in that the method includes the following steps;

- a first step (E1) of selecting a basic pattern having optical properties 

of sensitivity (S), of colour quality (Q) and of resolution (N) which are 

predefined according to race parameters;

- a second step (E2) of software selection of a set of adjacent 

10 columns whose number corresponds to the width of said selected basic

pattern;

- a third step (E3) of centring said set of adjacent columns on the 

finish line (2).

15 FIG. 3
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Method for the adjustment of a colour filter for a digital sensor

and the associated filter

Field of the invention

The present invention concerns an adaptive colour filter including 

columns of coloured pixels and columns of white pixels for a digital array 

sensor, and a method of parameterization for such a filter for use in a photo

5 finish camera.

State of the Art

Photosensitive sensors, formed of a mosaic of pixels, have long been 

known in the field of digital photography; the sensors most widely used for

10 digital cameras use, for example, CCD (charge-coupled device) or CMOS 

(complementary metal oxide semiconductor) technology. In order to 

produce colour images, colour filters are applied to these digital sensors; the 

filters also take the form of an array of different colours, each colour being 

dedicated to a pixel of the sensor on which it is superposed. The colour that

15 must be associated with each pixel of the resulting image is then obtained 

through image processing algorithms.

One of the most widely known colour filters is the Bayer filter, which 

is the most conventional form of RGB filter (R for Red, G for Green, and B 

for Blue, these three colours being the base colours from which any other

20 colour can be obtained through a combination of additive synthesis). Such a 

filter uses a basic pattern covering 4 pixels, and which is repeated over the 

entire surface of the sensor, with two green pixels in opposite corners 

completed by a blue pixel and a red pixel.

A drawback of this type of colour filter is the considerable reduction in

25 sensitivity of the associated digital sensor due to the significant attenuation
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of light which reaches the sensor. Indeed, a good part of the wave lengths 

are absorbed by the different filters. For these reasons, different variants of 

the Bayer filter have since been proposed, replacing, in particular, one of 

the two green pixels with a white pixel in order to improve the sensitivity of

5 the sensor. The modified basic pattern is in this case also repeated over the 

whole filter.

In the field of sports competitions, auxiliary timing devices based on 

image recognition, more commonly referred to as "photo finish" devices are 

also known. Such systems allow an operator to distinguish between

10 competitors crossing the finish line by viewing successive images taken by 

a high definition camera centred precisely on the finish line. By analysing 

the sequence of images, taken at successive given moments and 

consequently corresponding to different measured times, it is possible to 

determine after the event, but still very rapidly after the finish, the exact

15 times at which each competitor crossed the line, for example to a 

thousandth of a second and thereby rank the competitors in a reliable 

manner.

The cameras used by these photo finish devices often include 

Linescan type CCD sensors (more commonly known by the acronym LS-

20 CCD) whose image capture rate is even higher than that of standard CCD 

cameras, thereby allowing for a temporal resolution of up to a ten- 

thousandth of a second. The first sensors used for such cameras had a very 

specific array structure in the form of a bar, that is to say a single column of 

pixels aligned very precisely on the finish line. Nowadays, standard two-

25 dimensional array sensors are more likely to be used, with the selection of 

the column aligned on the finish line being performed by software.

For such photo finish cameras equipped with LS-CCD sensors, RGB 

filters as described above may of course be used to obtain colour images. 

Nevertheless, these filters are not suited to provide sufficient quality in all

30 race conditions. Indeed, depending for example on the time of the
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competition or the weather conditions, the ambient luminosity may vary significantly and 

thereby strongly impair the quality of the images obtained. The same applies for 

considerations regarding the type of race, which influence the speed of the competitors 

according to the events and therefore the parameters of the shot, including the

5 exposure time.

There exists therefore a need for a photo finish camera fitted with colour filters for 

digital sensors without the known limitations.

Reference to any prior art or background information in the specification is not an 

acknowledgement or suggestion that this prior art or background information forms part

10 of the common general knowledge in any jurisdiction; or that this prior art could 

reasonably be expected to be understood, regarded as relevant, and/or combined with 

other pieces of prior art by a skilled person in the art.

Brief summary of the invention

It is an object of the present invention to provide a new type of colour filter which

15 has adaptive optical properties, and a new, particularly practical method of adjusting a 

photo finish camera using such a filter.

In a first aspect of the present invention, there is provided a colour filter for a 

digital sensor formed of a two-dimensional pixel array, each pixel corresponding to a 

given colour, the pixel array being formed by alternating first columns of coloured pixels

20 and second columns of white pixels, wherein each first column of coloured pixels 

includes a basic sequence of pixels repeated over the entire first column of coloured 

pixels, the basic sequence of pixels including at least three pixels of three different 

colours.

In a second aspect of the present invention, there is provided a photo finish

25 camera including a colour filter according to the first aspect and a digital array sensor, 

said photo finish camera being mounted to rotate about a ball and socket joint 

possessing three degrees of freedom in rotation (R1, R2, R3) and also possessing one 

degree of freedom in translation (T) in the direction ofthe race.

In a third aspect of the present invention, there is provided a method of adjusting

30 a photo finish camera according to the second aspect, wherein it includes the following 

steps:
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- a first step of selecting a basic pattern having optical properties of sensitivity, of 

colour quality and of resolution, which are predefined according to race parameters;

- a second step of software selection of a set of adjacent columns whose number 

corresponds to the width of said selected basic pattern;

5 - a third step of centring said set of adjacent columns on the finish line.

Specific embodiments of the invention are defined in the dependent claims.

An advantage of this invention is that it makes it possible to permanently optimise 

the optical properties of the colour photos obtained using the proposed filter, regardless 

of the conditions of use.

10 A further advantage of the proposed solution is that it allows for fast and efficient

adjustment of the optical parameters chosen for the shot, and in particular, according to 

a preferred embodiment according to which all the adjustments are made by software, 

without requiring any movement of the photo finish camera in any of its degrees of 

freedom. Thus, fine adjustments for aligning the photo finish camera in relation to the

15 finish line may be made once and for all, with the filter adjustments being obtained 

uniquely by software processing. Permanently locking all degrees of freedom and the 

absence of any physical handling of the photo finish camera considerably simplifies the 

adjustment operations whilst allowing for adaptation to the maximum possible types of 

race conditions.

20 Brief description of the drawings

Advantageous example implementations of the invention are given in the 

description and illustrated in the annexed Figures, in which:

- Figure 1 respectively shows a top view of a photo finish camera used within the 

scope of the invention, aligned on a finish line;

25 - Figure 2 shows a diagram of a filter according to a preferred embodiment of the

invention, and various basic patterns that may be used;
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- Figure 3 shows a diagram of the various steps of the method of 

adjusting a photo finish camera according to a preferred embodiment of this 

invention.

5 Example embodiment(s) of the invention

Figure 1 shows a block diagram of a photo finish camera used 

according to this invention. The preferably LS-CDD photo finish camera 3, is 

aligned on the finish line 2 of a track 1 preferably including several lanes 10 

in which different competitors move. It is to be noted that the example of an

10 athletics track 1 is purely indicative and non-limiting, photo finish cameras 3 

may also be used in cycling races, car track races, or also for horse races.

Photo finish camera 3 preferably has four degrees of freedom: three 

in rotation and one in translation. In Figure 1 only the transverse degree of 

freedom T and the first rotational degree of freedom R1 about a vertical axis

15 are shown. Nevertheless the camera is preferably rotatably mounted about 

a ball and socket joint 8 which simultaneously has second and third 

additional rotational degrees of freedom R2, R3 in order to manage the 

alignment of the optical axis 4 of camera 3 on finish line 2. Photo finish 

camera 3 includes a digital sensor 6 formed of a pixel array, as well as an

20 image processing device 7 providing a digital output signal 9 corresponding 

to the image detected by the sensor. In order to form colour images, photo 

finish camera 3 also includes a specific colour filter 60 whose optical 

properties may be adjusted according to various predefined parameters, 

discussed hereafter. According to a preferred embodiment, this colour filter

25 60 is affixed directly to the pixels of digital sensor 6, so that the term "pixels"

is inaccurately also used for the filter to refer to the different colours 

covering a pixel of digital sensor 6.

Such a colour filter 60, whose pixel patterns correspond to a 

preferred embodiment of the invention, is shown in Figure 2. The width 61

30 and the total height 62 of the filter are counted in lines and columns of
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pixels, which are generally between 1024 and 2048 pixels. It is to be noted 

that filter 60 is formed by alternating the first columns 611 of coloured pixels 

and second columns 612 of white pixels W, each first column 611 being 

juxtaposed with a second column 612. This configuration of a colour filter 60

5 in columns is particularly suitable for a photo finish camera which uses no 

more than a few columns of pixels aligned on a finish line to provide the 

most accurate possible time-stamping by associating these columns with a 

given time, whilst maximising the size of the image, whose height is 

precisely determined by the number of pixels in the column.

10 Each of the first pixel columns 611 includes a basic sequence A

including at least three different colours, in order to guarantee good colour 

quality for the image obtained by additive synthesis based solely thereon 

and without requiring any other pixels from another column. According to 

the preferred embodiment shown, each first column 611 of coloured pixels

15 thus includes at least one blue pixel B, a green pixel G and a red pixel R. 

However, by way of alternative, the colours used may also be cyan, 

magenta and yellow.

In Figure 2, the basic sequence A is identical for each first column 

611, that is to say, the series, from top to bottom, of exactly three pixels: a

20 first red R, a second green G, and a third blue B. This red-green-blue 

sequence is therefore repeated over the entirety of each of the first colour 

columns 611. The fact of using only three pixels per sequence makes it 

possible to improve the colour quality Q, which is modelled, within the scope 

of the invention, as being inversely proportional to the number of lines of

25 pixels required to obtain the colour image, as explained below in detail with 

reference to Figure 3. According to a variant, another sequence could be 

used corresponding to a modified Bayer pattern wherein the basic sequence 

repeated over each first column 611 is the series of four pixels instead of 

three, that is to say: a green G, a blue B, then a further green G and finally a

30 red R. This variant of the basic sequence would be advantageous in terms
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of sensitivity, since the colour green is not as absorbent as blue or red. 

Nevertheless, such an improvement would be made to the detriment of 

colour quality, since four lines of pixels would be required rather than three. 

Further, the fact of having identical sequences for each basic sequence A of

5 each column makes it possible to limit the number of columns required to 

create the basic patterns, and thereby to maximise the resolution of the 

image.

As can be seen in Figure 2, the arrangement of basic sequences A is 

not, however, exactly identical for each first column 611 of coloured pixels.

10 Indeed, it is to be noted that each line of pixels has the same sequence of a 

series of pixels formed by a red R, a green G, then a blue B, as for each first 

column 611 of coloured pixels, simply with white W pixels inserted. These 

symmetrical properties are obtained by offsetting the height of each basic 

sequence A by one pixel from the first column 611 of coloured pixels to the

15 next. In other words, if for a given line of pixels, the pixel in the first column 

611 of coloured pixels is of a particular colour, for example red, the pixel of 

the same colour will be found for example one line higher or lower, in the 

following first column 611 of coloured pixels and one line lower—or 

respectively higher—in the preceding first column 611 of coloured pixels.

20 According to the preferred embodiment shown—see to the right of Figure 

2—the basic sequences are offset upwards by one pixel if the columns of 

coloured pixels are scanned one-by-one from left to right. Consequently 

only the "modulo 3" first columns 611 of coloured pixels are exactly the 

same, using an arithmetic formula, i.e. the first, fourth, seventh, tenth, etc.

25 first columns 611 of coloured pixels are identical, as are the second, fifth, 

eighth, etc. and the third, sixth, ninth, etc. For this reason, dotted lines have 

been drawn to mark out a fictional line of demarcation exactly replicating the 

pattern of 6 columns which is effectively repeated over the entire filter 60. 

The advantageous optical properties of offsetting the basic sequences A

30 have been empirically verified for filters wherein all the lines are of identical 

colour. Indeed, in addition to the obvious considerations of symmetry of the
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lines in relation to the columns over the entire colour filter 60, this 

arrangement facilitates the determination of colour for each pixel by 

algorithmic calculation.

Using colour filter 60 shown in Figure 2, it is possible to take black 

5 and white photos, for example when brightness is so limited that it is 

impossible to consider taking a colour photo, by using only the second 

column 612 of white pixels W centred on the finish line. Filter 60, however, 

makes it possible to define different patterns to gradually adapt to different 

speeds of movement, determining the frequency of shots and consequently

10 the exposure time, and more specifically four basic patterns determining 

different sensitivities, extending over a number of columns comprised 

between one and three and respectively including 0, 1 or 2 columns of white 

pixels W.

The four basic patterns M1, M2, M3 and M4 here contain a number of

15 pixels which is a multiple of three, corresponding to the three coloured 

pixels, respectively red R, blue B and green G, which are used 

systematically. Thus, each of these patterns extends over a height L of 

three pixels 3, whilst the width, equal to the number of pixels, is variable; the 

parametrization of pattern width influences both the resolution and the

20 sensitivity of the sensor. Details of each of the four preferred patterns shown 

are given below:

- the first basic pattern M1 is formed of exactly three pixels, and 

corresponds to the basic sequence A of a red pixel R, a green pixel G and a blue 
pixel B. The first width N1 of the first pattern M1 is therefore equal to one pixel, i.e.

25 the first pattern M1 only extends over a single column;

- the second basic pattern M2 is formed of an array of 2*3 = 6 pixels 

containing the same basic sequence A, of a red pixel R, a green pixel G and 

a blue pixel B, to which is added a series of three white pixels W. The 

second width N2 of the second pattern M2 is therefore equal to two pixels,
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i.e. the second pattern M2 extends over two columns, namely a first column 

611 of coloured pixels and a second column 612 of white pixels W;

- the third basic pattern M3 is formed of an array of 3*3 = 9 pixels 

containing two times three red pixels R, one green pixel G and one blue

5 pixel B over two adjacent first columns 611, and a series of three white 

pixels W over an inserted second column 612. The third width N3 of the 

third pattern M3 is therefore equal to three pixels, i.e. the third pattern M3 

extends over three columns, namely two first columns 611 of coloured 

pixels and one second column 612 of white pixels;

10 -the fourth basic pattern M4 is also formed of an array of 3*3 = 9

pixels but contains only one basic sequence A of three pixels: one red R, 

one green G and one blue pixel B in one first column 611 and in this case 

two series of three white pixels W over two adjacent second columns 612. 

The fourth width N4 of the fourth pattern M4 is therefore still equal to three

15 pixels.

The optical properties obtained by means of each basic pattern are 

determined, amongst other factors, by the three following parameters:

- Sensitivity S, which is modelled, within the scope of this invention, 

as corresponding to the average quantity of light per pixel, with a quantity of

20 20% available per blue pixel B, 30% per red pixel R, 50% per green pixel G

and 100% per white pixel W. This parameter is therefore strongly 

influenced, on the one hand, by the number of white pixels W, and on the 

other hand, by the respective number of pixels P1, P2, P3, P4 of each 

pattern M1-M4, by which the overall sensitivity of all the pixels of the filter is

25 divided. The extreme sensitivities are consequently those of the first basic 

pattern M1 (the least good) and the fourth basic pattern (the best);

- Colour quality Q, which is modelled, within the scope of this invention, as 

being inversely proportional to the number of lines in the pattern required to obtain 

the calculation of the colour of each pixel by image processing algorithms. For the

30 different basic patterns used, it can be seen that the best colour quality Q is
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fixed because the height of each basic pattern M1 to M4 is always equal to 

three pixels,

- and the resolution N, which is modelled as being equal to the 

number of columns N of each basic pattern. Thus, the resolution at finish

5 line 2 will improve as the number of respective columns N1-N4 of each 

basic pattern decreases. Thus, the best resolution will be provided by the 

first basic pattern M1, but will be least good for the third and fourth basic 

patterns M3, M4.

To evaluate the global optical performance of each pattern, the 

10 scores obtained for each parameter of sensitivity S, of colour quality Q, and 

of resolution N could preferably be multiplied; however, the choice of pattern 

may be made while taking account of any weighting, in particular of the 

parameter of sensitivity S. As the value of parameter Q is preferably set, the 

best compromise will therefore preferably be sought between the

15 parameters of sensitivity S and of resolution N.

It may be noted that of the four patterns illustrated, at least three 

basic patterns include a different number of white pixels W, namely 0, 3 or 6 

(respectively corresponding to first basic pattern M1, to second and third 

basic patterns M2-M3, and finally to fourth basic pattern M4). This makes it

20 possible to adjust sensitivity to at least three distinct levels (high-medium- 

low). Further, the fact that the ratio between the white pixels and coloured 

pixels may be respectively 0% (for first basic pattern M1), 33% (for third 

basic pattern M3), 50% (for second basic pattern M2), and 66% (for fourth 

basic pattern M4) makes it possible to further refine grain size and the range

25 of possible adjustments for this parameter of sensitivity S, thus allowing for 

adaptation to a large number of types of race and possible weather 

conditions, typically including clear weather, overcast weather, very cloudy 

weather and night conditions. Finally, the fact that each of these basic 

patterns M1-M4 extends over no more than three columns makes it possible

30 to maintain a correct resolution N for the image obtained.
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The bottom of Figure 2 contains references to various sets of 

columns which may be chosen depending on the basic pattern selected 

according to race conditions, i.e., in particular, light and the type of race, 

which affect, amongst other things, the speed at which competitors cross

5 the finish line. A distinction is therefore made between:

- a first set of columns C1 corresponding to a first basic pattern M1 

formed of a single column. Only three different equivalent possibilities are 

shown in Figure 2 for reasons of legibility, but it is understood that any first 

column 611 of coloured pixels may be used;

10 -a second set of columns C2 corresponding to a second basic

pattern M2, formed of two columns, that may be chosen from anywhere on 

the sensor. For reasons of legibility, only five equivalent possibilities have, 

however, been represented in Figure 2;

- a third set of columns C3 corresponding to the third basic pattern

15 M3, formed of three columns, including two columns of coloured pixels (i.e.

first columns 611) and one column of white pixels W (i.e. a second column 

612). Here again, although only two equivalent possibilities have been 

shown for a sub-set of six columns of colour filter 60, it is understood that 

this arrangement of two columns of coloured pixels with one inserted

20 column of white pixels can be chosen from anywhere on the array of pixels 

of colour filter 60.

- a fourth set of columns C4 corresponding to the fourth basic pattern 

M4, also formed of three columns, but this time including two columns of 

white pixels W (i.e. second columns 612) for only one column of coloured

25 pixels W (i.e. a first column 611). This is, in a way, a complementary set to 

the third set of columns C3, with the proportions of coloured columns and 

white columns being inverted. Here again, although only two equivalent 

possibilities have been shown for a sub-set of six columns of colour filter 60, 

it is understood that this arrangement of two columns of white pixels W with
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one inserted column of coloured pixels can be chosen from anywhere on 

the array of pixels of colour filter 60.

It can therefore be seen, on the one hand, that determining the 

number of columns N1-N4 corresponding to each basic pattern M1-M4 does

5 not systematically enable automatic selection of the correct set of columns 

C1-C4 required to be aligned with finish line 2 to offer the desired optical 

properties. For example, the third and fourth basic patterns M3 and M4 

extend over an identical number of three columns (i.e. N3=N4=3) but have 

different optical properties. In this case, software manipulation may be

10 necessary to achieve offsetting, as explained below with the aid of Figure 3, 

which illustrates a sequence of steps for adjusting a photo finish camera 3 

according to a preferred embodiment of the invention, and more specifically 

focussed on the basic filter patterns shown in Figure 2.

In the diagram in Figure 3, the first step E1 consists of choosing a

15 basic pattern having the optical properties of sensitivity S, colour quality Q 

and resolution N predefined according to race parameters, such as the 

weather conditions and the type of race (the speed of defilement of the 

number of lines of pixels per second may vary between 1000 lines per 

second for athletics to more than 10,000 lines per second for motor racing,

20 the speed for cycling races and horse races being around 3,000 lines per 

second). According to a preferred embodiment using the colour filter of 

Figure 2, the colour quality parameter is set since all the basic patterns have 

a height L of three pixels.

The second step E2 determines the number of columns N

25 corresponding to the pattern chosen and selects by software the 

corresponding number of adjacent columns of the array. For the first basic 

pattern M1 a first number of columns N1 of a single column will therefore be 

chosen, for the second basic pattern M2 a second number of two adjacent 

columns N2 will be chosen, and for the third and fourth patterns M3 and M4
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three adjacent columns will be chosen (the third and fourth numbers N3 and 

N4 being equal, both respectively 3).

Then a third step E3 is performed to centre said set of adjacent 

columns obtained on finish line 2. According to a preferred embodiment,

5 manipulation by software will be preferred, so that no physical movement of 

photo finish camera 3, which is relatively tedious, will ever be required once 

it has been installed. Alternatively, the camera may be physically moved 

using inverse kinematic algorithms to optimise manipulation and minimise 

the amplitude of movements according to the different degrees of freedom

10 of the three axes of rotation R1, R2, R3 and the transverse degree of 

freedom T1. In order to facilitate this centring step, regardless of whether or 

not it is performed by software, an additional reticle may be used, as in the 

solution proposed in EP Patent No 0898249. When there is an odd number 

of columns, the central column is aligned on finish line 2; when there is an

15 even number of columns, the operation is slightly more complex, since the 

reticle theoretically needs to be placed between two adjacent columns. 

When an additional reticle is used, in practice, the third centring step E3 

could be considered to be finished when the reticle is aligned with one of the 

columns of the selected set of columns.

20 It will, however, be noted that when the selected pattern has an odd

number of columns, centring a set of adjacent columns equal to the pixel 

width of the pattern does not necessarily guarantee that the correct set of 

columns, here the third and fourth set of columns C3 and C4 for patterns M3 

and M4 respectively, will be chosen. Indeed, when choosing any pixel

25 column from the filter array, the probability of selecting a first column 611 of 

coloured pixels is the same as that of selecting a second column 612 of 

white pixels W, and likewise, when choosing a set of three adjacent 

columns of pixels, it is equally probable that the set of three columns will 

contain a single column of white pixels W or two columns of white pixels. In

30 this case a fourth step E4, which is subsidiary and used only for an odd
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number N of columns (i.e. equal to 2P+1, P representing a mathematical 

model using the divisor of the next lower even number), consists of 

offsetting the set of adjacent columns aligned on the finish line by a single 

pixel, i.e. the equivalent of one column, to the left or the right. It is indeed

5 easy to see that if a column of white pixels W (i.e. a second column 612) is 

aligned on the finish line, it will suffice simply to offset the reticle on the 

column immediately to the left or right to achieve centring on a first column 

611 of coloured pixels where the first basic pattern M1 is found in the third 

centring step E3 for a first set of columns C1 which comprises only one

10 column. Thus, similarly, the fact of offsetting a set of three adjacent columns 

by one pixel to the right or left causes a change alternately from the third set 

of columns C3, corresponding to third pattern M3 with two columns of 

coloured pixels, to the fourth set of columns C4, corresponding to fourth 

pattern M4, which contains only one column of coloured pixels for two

15 columns of white pixels W. When the number N of columns is even, 

however, that is to say equal to 2P, the fourth step is never necessary.

Consequently, by using the adjustment method described in Figure 3 

for a colour filter 60 having the arrangement of first columns 611 of coloured 

pixels, with basic patterns R, G, B, offset and interlaced with second

20 columns 612 of white pixels W, it can be seen that the manipulations 

required to adjust the optical properties of the filter according to race 

conditions are extremely simple. Once the camera has been installed and 

all the degrees of freedom have been permanently locked, a first pattern 

can be chosen to determine optical properties which preferably correspond

25 to normal conditions of use, or the statistically most likely conditions. As this 

pattern extends over one to three columns, it will suffice simply to select at 

most one or two additional columns, or respectively to remove or deselect at 

most one or two, and then to offset, where necessary, the set of columns 

obtained by a width of one pixel if there is an odd number of columns. To

30 further facilitate centring operations, when these are performed using an 

additional reticle as in the solution proposed in EP Patent No 0898249 by
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the Applicant, it is possible to choose to systematically select, by default, the 

column of pixels on which the reticle is aligned and, where necessary, to 

add the additional columns of pixels in second step E2 prior to software 

selection for a set of columns whose number is strictly greater than one.

5 The remaining manipulations for centring are then extremely brief and 

therefore provide maximum responsiveness, which is often essential for 

events taking place outdoors, which are highly exposed to variations in 

weather conditions, and in real time, such as, for example, athletics events 

during world championships or the Olympic Games.

10 This ease of use applies not only to the initial settings of the photo

finish camera, but also to the dynamic adjustment of the optical properties of 

colour filter 60 by changing the choice of basic pattern The fact of having to 

add—or respectively remove - no more than two columns at most, 

according to conditions—and of only having to offset in width at most one

15 column of pixels is all the more appreciable when the events take place at 

several different times of day, for example, athletics events for which 

qualification heats are held during the day and finals are often held late in 

the evening or at night. Thus, for example, if the first basic pattern M1 is 

selected by default for daytime conditions, it will suffice to add an adjacent

20 second column 612 of white pixels W to obtain the second basic pattern M2, 

having increased sensitivity, and a further second column 612 of white 

pixels W in the evening, so that the two second columns 612 of white pixels 

W are respectively situated on either side of the first column 611 of coloured 

pixels aligned on finish line 2, to obtain the fourth basic pattern M4, whose

25 sensitivity is even better, after nightfall. To adjust the colour filter to 

intermediate sensitivity, if required, it is possible to change from first basic 

pattern M1 to third basic pattern M3, by adding two adjacent columns, 

respectively a second column 612 of white pixels W and a first column 611 

of coloured pixels on the same side, and to then offset the set by one pixel.

30 All of these simple software selection operations of adding and/or potentially 

de-selecting columns of pixels can therefore make it possible to follow the
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entire progress of an event while gradually adjusting the optical properties of 

the optical filter installed in photo finish camera 3.

It will however be understood that the basic patterns M1-M4 and the 

basic sequence A have been given merely by way of example to illustrate a

5 particularly preferred embodiment. However, other basic patterns extending 

over a larger number of columns, or including a basic sequence A extending 

over a larger number of pixels, or including other colours may also be 

envisaged without departing from the scope of the invention, given that the 

software manipulations for centring and offsetting remain relatively simple.

10 By way of example, it could be envisaged, in particular, to use alternating R, 

G, B and cyan, magenta and yellow basic sequences on two successive 

columns.

Also, without departing from the scope of this invention, the method 

for the adjustment of the photo finish camera described above may also

15 choose not to use any part of the sub-set of patterns from the set of patterns 

M1-M4 above, according to the conditions of use, which for example only 

require the use of two or three of the four patterns.



-17-
20

14
27

78
34

 
19

 D
ec

 20
14 CLAIMS

1. Colour filter for a digital sensor, said colour filter formed of a two- 

dimensional pixel array, each pixel corresponding to a given colour, said pixel array 

being formed by alternating first columns of coloured pixels and second columns of

5 white pixels (W), wherein each first column of coloured pixels includes a basic 

sequence (A) of pixels repeated over the entire first column of coloured pixels, said 

basic sequence (A) of pixels including at least three pixels of three different colours.

2. Colour filter according to claim 1, wherein said basic sequence (A) is 

identical for each first column.

10 3. Colour filter according to claim 2, wherein said basic sequence (A) includes

at least one blue pixel (B), one green pixel (G) and one red pixel (R).

4. Colour filter according to any one of the preceding claims, wherein said 

basic sequence (A) includes exactly three pixels.

5. Colour filter according to any one of the preceding claims, wherein each

15 said basic sequence (A) of a first said column of coloured pixels is offset in height by

one pixel relative to each of said basic sequences (A) of said adjacent first columns of 

coloured pixels.

6. Photo finish camera including a colour filter according to any one of the 

preceding claims and a digital array sensor, said photo finish camera being mounted to

20 rotate about a ball and socket joint possessing three degrees of freedom in rotation (R1, 

R2, R3) and also possessing one degree of freedom in translation (T) in the direction of 

the race.

7. Method of adjusting a photo finish camera according to claim 6, wherein the 

method includes the following steps:

25 -a first step (E1) of selecting a basic pattern having optical properties of

sensitivity (S), of colour quality (Q) and of resolution (N) which are predefined according 

to race parameters;
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14 - a second step (E2) of software selection of a set of adjacent columns whose 

number corresponds to the width of said selected basic pattern;

- a third step (E3) of centring said set of adjacent columns on the finish line.

8. Method of adjustment according to claim 7 for a photo finish camera, said

5 first step (E1) allowing at least two different basic patterns of different sensitivities (S) to

be chosen.

9. Method of adjustment according to either claim 7 or 8 for a photo finish 

camera, said first step (E1) allowing at least four basic patterns of different sensitivities 

(S) to be chosen, extending over a number of columns comprised between one and

10 three.

10. Method of adjusting a photo finish camera according to any one of claims 7 

to 9, wherein said third centring step (E3) is followed by a subsidiary fourth step (E4) of 

fine adjustment, consisting in offsetting the width of said set of adjacent columns by an 

integer number of columns of pixels, wherein said fourth step (E4) is only employed

15 when said number of columns corresponding to the width of said basic pattern 

determined in said second step (E2) is an odd number strictly greater than 1.

11. Method of adjusting a photo finish camera according to claim 10, wherein 

said fourth step (E4) requires the width of said set of columns of pixels to be offset by 

only one column of pixels, in any direction.

20 12. Method of adjusting a photo finish camera according to any one of claims 7

to 11, wherein said third centring step (E3), and, where necessary, said fourth offsetting 

step (E4), consist only of software adjustment steps.

13. Method of adjusting a photo finish camera according to any one of claims 

8 to 12, wherein the change from one set of predefined columns, corresponding to a

25 predefined basic pattern, to another predefined set of columns, requires simply adding 

or removing no more than two columns of pixels, and offsetting the width of only one 

column of pixels.
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Fig. 2
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