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DEVICE FOR PARALLEL DATA
PROCESSING, AND CAMERA SYSTEM
COMPRISING SUCH A DEVICE

The invention relates to a device for parallel data pro-
cessing.

The invention also relates to a camera system comprising
such a device for parallel data processing.

Devices for parallel data processing are generally known.
It is also generally known to form such devices as integrated
circuits. These are known as digital signal processors
(DSPs). A field of application of DSPs is the field of
processing and updating image data obtained by means of
solid-state image sensors.

In such applications, the DSP is incorporated in a camera
system which is provided with optics for creating light
images on a solid-state image sensor which converts the
light images into analog electric signals, a converter for
converting the analog electric signals into image data in a
digital form, and said DSP for further processing the data,
inter alia, improving the quality of images generated by
means of these data on, for example, monitors.

Camera systems as described above are used in, for
example, CCTV (closed-circuit television) systems, web-
cams, video conference systems, DSCs (digital still camera)
and professional recording systems as are used in, for
example, television studios.

The above-mentioned solid-state image sensors mainly
consist of a sensor matrix built up of rows (image lines) and
columns of photosensitive elements. In this structure, inci-
dent light images are divided into pixels. The incident light
images are converted by the photosensitive elements per
pixel into an electric signal (pixel signal). All pixel signals
combined thus comprise the information of a complete light
image. For further processing, the pixel signals are con-
verted into digital data. All data combined thus in turn
comprise the information of a complete light image, but now
in a digital form.

Usually, solid-state image sensors are realized in a
charged-coupled device, CCD, IC technology or a comple-
mentary metal-oxide semiconductor, CMOS, IC technology.
In both cases, the pixel signals are constituted by electric
charge packets. For picking up color information, the sepa-
rate photosensitive elements in the sensor matrix are pro-
vided with, for example, red, green and blue color filters in
an alternating pattern.

In a customary reading method, the pixel signals from the
photosensitive elements are converted into data row by row
(or image line by image line) in the sensor matrix. It is
common practice to temporarily store these data in a line
memory prior to their further processing. Such a line
memory, or data buffer, has space for data originating from
at least one image line.

Before the image data is converted into a format which is
suitable for display, it is generally necessary to process the
image data, for example, for combining color information
coming from different pixels. In the device which is required
for this purpose, use is made, per pixel, of the associated data
and data of surrounding pixels in the sensor matrix. In this
case, identical operations are performed a large number of
times on data originating from different pixels. Thus, it is
obvious to perform these identical operations in parallel with
the aid of a device for parallel data processing, for example,
a DSP. In fact, it is a generally recognized advantage in this
field of application that DSPs for processing the same
quantity of data require less time and dissipate less electric
power than other data processing devices.
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The DSP comprises a plurality of processors and a
memory or data buffer for temporary storage of data to be
still processed or for temporary storage of data already
processed, or for both. The processors of the DSP and the
data buffers have data ports for entering and exiting the data.

A considerable problem in the design of the DSP is the
positioning of the processors with respect to one another and
with respect to the data buffer on an integrated circuit. The
mutual positioning has a great influence on the routing of the
connections between the data ports of different processors
and on the connections between data ports of processors and
data ports of data buffers. Due to the parallelism of process-
ing data, many connections are required. Consequently,
these connections define to a large extent the surface area
which the integrated circuit requires on the silicon.

It is an object of the invention to provide a device for
parallel data processing, in which the processors are posi-
tioned with respect to one another and to the data buffer in
a manner resulting in a minimal surface area.

To this end, the device for parallel data processing is
characterized in that the device comprises at least one matrix
of processors arranged in rows and columns, the rows being
staggered and each processor having at least one data port,
at least one of the data ports of one of the processors being
connected by means of a substantially straight connection to
at least one of the data ports of at least one of the other
processors.

A substantially straight connection is understood to mean
a connection which is straight and may have small kinks or
bends.

The staggering of the processors means that each row of
the processors is displaced in the row direction with respect
to the previous row of processors. The displacement for each
row is effected in the same direction.

By arranging the processors in such a way, substantially
straight connections can be established from a data port of
one processor to a data port of another processor. A sub-
stantially straight connection is the shortest possible con-
nection which also occupies a minimal surface area. This
results in an important saving of the required surface area.

The device according to the invention has the further
advantage that the connections are not only substantially
straight but are also placed as closely as possible to each
other so that a further saving of the required surface area is
achieved.

Instead of choosing an integrated circuit with a smaller
surface area, an alternative choice may be the improvement
of the functional operation of the device, for example, by a
greater functional operation of larger individual processors.
This provides possibilities of implementing more advanced
image processing algorithm on one and the same surface
area.

The invention is also suitable for use on printed circuit
boards, PCBs, in which the processors are arranged as
separate integrated circuits on a PCB and the connections
are constituted by the metal tracks on the PCB.

An embodiment of the device comprises a data buffer
having further data ports, wherein at least one of the data
ports of the processors is connected by means of a substan-
tially straight connection to at least one of the further data
ports of the data buffer. This embodiment has the advantage
that a further saving of the required surface area is achieved
by also establishing substantially straight connections
between the data ports of the processors and the further data
ports of the data buffer.

An embodiment of the device according to the invention
is characterized in that the data ports of at least one of the
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processors comprise at least one primary data port and at
least one secondary data port, at least one of the secondary
data ports being connected by means of a substantially
straight connection to a primary data port of another pro-
cessor. This embodiment has the advantage that only one
connection is required for connecting a plurality of data
ports to one another and to at least one of the further data
ports of the data buffer, when at least one of the processors
is provided with the same data by means of a secondary data
port as another processor by means of a primary data port.

An embodiment of the device according to the invention
is characterized in that the primary data ports of at least one
of the processors comprise at least one primary input data
port for receiving data from the data buffer, the secondary
data ports comprise at least one secondary input data port for
receiving data from the data buffer, and the data ports
comprise at least one output data port for sending data to the
data buffer. This embodiment has the advantage that both the
connections between the primary input data ports of the
processors, the secondary data ports of the processors and
the further data ports of the data buffer, and the connections
between an output data port and a further data port of the
data buffer are substantially straight.

An embodiment of the device according to the invention
is characterized in that the processors are adapted to process
data consisting of a series of data elements, each data
processor being adapted to process at least one data element
from the series of data elements, and the primary input data
port of each processor being connected to the secondary
input data port of another processor. This embodiment is
very suitable for processing data coming from one image
line, in which a processor not only processes the data of one
pixel, a data element coming in at the primary input data
port, but also data of at least one other pixel, another data
element from the same image line, coming in from at least
one secondary input data port.

An embodiment of the device according to the invention
is characterized in that the secondary input data ports of each
processor comprise a first secondary input data port and a
second secondary input data port, each primary input data
port receiving a data element from the series of data ele-
ments for the purpose of processing from a further data port
of the data buffer and being connected to the second sec-
ondary input data port of the processor which processes the
data element preceding the data element in the series of data
elements and being also connected to the first secondary
input data port of the processor which processes the data
element subsequent to the data element in the series of data
elements. This embodiment is very suitable for processing
data coming from one image line, in which a processor not
only requires the data of one pixel coming in at the primary
input data port but also data of adjacent pixels in the image
line, whose data comes in at the respective secondary input
data ports. The connection from the secondary input data
port, or of different processors, to a further data port of the
data buffer from which data of one pixel is transmitted, is
also the same connection as much as possible as that
between the primary input data port and the same further
data port of the data buffer.

An embodiment of the device according to the invention
is characterized in that the data buffer is split up into two
physically separated parts, a first part of which is positioned
proximate to the first row of processors in the processor
matrix, and a second part is positioned proximate to the last
row of processors in the processor matrix. This embodiment
has the advantage that the surface arca required for the
connection can be further minimized.
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It is also an object of the invention to provide a camera
system comprising a sensor matrix built up of rows and
columns for converting incident electromagnetic radiation
into pixel signals, means for converting pixel signals into
data, and a device for parallel data processing.

The camera system according to the invention has the
advantage that the whole camera system can be realized as
a single integrated circuit due to the relatively small surface
area which is required for realizing the device for parallel
image data processing. Nevertheless, it may comprise pow-
erful functions for processing recorded image data or for
improving the quality of the image data in one integrated
circuit. For example, real-time video and implementation of
advanced computer vision algorithms are thereby possible.
Such functions can thus be realized at lower cost. This in
turn provides products for the consumer market with, for
example, a video conferencing facility or an autonomous
scene interpretation capabilities.

In an embodiment of the camera system according to the
invention, the sensor matrix comprises a color filter array
and each processor is adapted to process data coming from
a plurality of columns of the sensor matrix, which data
comprises color information about different colors of the
color filter array. Each photosensitive element of the sensor
matrix comprises a color filter for, for example, one of the
colors red, green or blue. Each photosensitive element will
therefore be sensitive to one of said colors. Each processor
is adapted to process data coming from a plurality of
columns of the sensor matrix, which data comprises color
information of different colors of the assembly comprising
red, green and blue. This has the advantage that color
information is recorded without each pixel separately
recording all of the three color components red, green or
blue. The device for parallel data processing computes the
missing color information per pixel.

These and other aspects of the invention are apparent
from and will be elucidated with reference to the embodi-
ments described hereinafter.

IN THE DRAWINGS

FIG. 1 shows diagrammatically an embodiment of a
camera system according to the invention;

FIG. 2 shows diagrammatically a color filter array as used
in an embodiment of a camera system according to the
invention;

FIG. 3 shows diagrammatically an embodiment of the
matrix of processors in a device for parallel data processing
according to the invention;

FIG. 4 shows diagrammatically a further embodiment of
a matrix of processors in a device for parallel data process-
ing according to the invention;

FIG. 5 shows diagrammatically a further embodiment of
the matrix of processors in a device for parallel data pro-
cessing according to the invention;

FIG. 6 A shows diagrammatically a further embodiment of
a part of the camera system according to the invention; and

FIG. 6B shows diagrammatically a further embodiment of
a part of the camera system according to the invention.

In these Figures, identical components are denoted by the
same reference signs.

The camera system 1 of FIG. 1 comprises a sensor matrix
2, means for converting pixel signals into data, the data
converter 3, a device for parallel data processing, a DSP 4,
and a central controller 5 for co-ordinating tasks of the
different components. The entire camera system 1 is pref-
erably realized in a CMOS technology, in which all com-
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ponents are realized in one integrated circuit. In an alterna-
tive embodiment, the different components are realized on at
least two separate integrated circuits. This has the advantage
that the sensor matrix 2 can be realized both in CMOS and
in CCD technology.

The sensor matrix 2 is built up of rows, the image lines,
and columns of photosensitive elements. Due to this struc-
ture, incident light images are split up into pixels. The
incident light images are converted per pixel by the photo-
sensitive elements into a pixel signal. The data converter 3
comprises at least one A/D converter. It is recommended to
convert pixel signals from one and the same image line
simultaneously to data. Although a plurality of A/D con-
verters is necessary for this purpose, the requirements are
less stringent, notably as regards the conversion rate. An
arrow 6 indicates the path covered by the pixel signals from
the sensor matrix 2 to the data converter 3.

The data is sent from the data converter 3 to the DSP 4,
An arrow 8 indicates the path covered by the data from the
data converter 3 to the DSP 4 and further within the DSP 4.
In said embodiment, the DSP 4 comprises a data buffer 7
which is further functionally subdivided into an input/output
register, 1/O register 9, and a memory bank 10. The DSP also
comprises a matrix of processors, processor matrix 11,
which further comprises individual processors 12. Finally,
the central controller 5 is incorporated in the DSP 4 in the
embodiment shown.

Within the DSP 4, the data coming from the data converter
3 is transported to the data buffer 7. This data transport is
indicated by means of the arrow 8. In the embodiment
shown, the data buffer 7 is constituted by two physically
separated parts, denoted by 7A and 7B, respectively, in the
FIG. 1. This provides advantages which will be further
explained below. Moreover, in the embodiment shown, each
part 7A and 7B of the data buffer 7 is divided into two
functionally different pans, the /O register 9 and the
memory bank 10. The I/O register 9 is used for storing data
which are still to be processed and data already processed.
The memory bank 10 is used for storing intermediate results.

The processors 12 in the processor matrix 11 have data
ports 13. The data buffer 7 has further data ports 14. The data
ports 13 are understood to be the inputs at which the
processors 12 receive the incoming data, for example, from
the data buffer 7, and the outputs from which the processors
12 send the outgoing data. The further data ports 14 are
understood to be the inputs at which the data buffer 7
receives the incoming data, for example, from the processors
12, and the outputs from which the data buffer 7 sends the
outgoing data, for example, to the processors 12.

Integrated circuits are designed at different levels. A
possible division comprises the functional level and the
layout level. At the functional level, the different parts of an
integrated circuit are divided into functional blocks, inter
alia, the processors 12 and the data buffer 7 and their mutual
relations in the case of this DSP. At the layout level, the
different functional blocks, implemented in library cells, are
subsequently positioned and interconnected by means of
connections.

A connection 15 comprises at least one essentially rect-
angular strip of electrically conducting material which is
arranged in a manner customary in the IC technology during
the manufacture of an integrated circuit and ensures that at
least two parts of an integrated circuit are connected together
in an electrically conducting manner. A data port 13 or a
further data port 14 is the location where a part of an
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integrated circuit, for example, a data buffer 7 or a processor
12, establishes electrically conducting contact with a con-
nection.

The connection 15 is also understood to be an assembly
of a plurality of connections as described above, which are
mutually contacted in an electrically conducting manner by
means of a method which is customarily used in the IC
technology.

In the embodiment shown, the connections are intended to
send, in parallel, data comprising a plurality of bits, and each
connection 15 consequently comprises a plurality of juxta-
posed strips as described above, which each time establish
electrically conducting contact with the same data ports.

Integrated circuits which are identical at a functional level
may have mutually large differences at the layout level
because library cells are positioned with respect to each
other in a substantially different manner. This also results in
connections 15 laid in an essentially different manner.

A considerable problem in the design of the DSP 4 at the
layout level is the positioning of the processors 12 with
respect to one another and to the data buffer 7. The mutual
positioning has great influence on the routing of the con-
nections 15 between the data ports 13 of different processors
12 and of the connections 15 between the data ports 13 and
the further data ports 14 of the data buffer 7. Due to the
parallelism in processing data, many connections 15 are
required. Consequently, they define to a great extent the
surface area which the integrated circuit requires on the
silicon.

According to the invention, the processors 12 are posi-
tioned with respect to one another and to the data buffer 7 in
a way resulting in a minimal surface area. The embodiment
shown in FIG. 1 shows how this is achieved in the layout of
the DSP.

First of all, the processors 12 in the processor matrix 11
are arranged in rows 16 and columns 17, the rows 16 being
staggered and each processor 12 having at least one data port
13. The data buffer 7 is also provided with the further data
ports 14. Moreover, the data ports 13 of the processors 12 are
connected by means of substantially straight connections 15
to at least one of the further data ports 14 of the data buffer
7.

The staggered configuration of the processors 12 in each
row 16 of the processors is displaced in the row direction
with respect to the previous row of processors. The displace-
ment is realized in the same direction for each row 16.

By arranging the processors 12 in such a way, it is
achieved that substantially straight connections can be estab-
lished from the data port 13 of the one processor to the data
port of the other processor, or from the data port to the
further data port 14. The substantially straight connection 15
is the shortest possible connection which also occupies a
minimal surface area. A considerable saving of surface area
is then achieved.

A further advantage is that the connections 15 as shown
in the FIG. 1 may not only be positioned in a substantially
straight manner but also as closely as possible to each other,
so that a further saving of the required surface area is
achieved.

A further possibility of putting the connections 15 as
closely as possible together and hence saving surface area is
to split up the data buffer 7 into two physically separated
parts in the form of a first part of the data buffer 7A,
positioned proximate to the first row of data processors 12
in the processor matrix 11, and a second part of the data
buffer 7B positioned proximate to the last row of data
processors in the processor matrix 11.



US 7,274,390 B2

7

To optimally benefit from the split-up of the data buffer 7
as described above, a connection 15 is each time connected
to a further data port 14 of the first part of the data buffer 7A
and an adjacent connection 15 is connected to a further data
port 14 of the second part of the data buffer 7B.

Instead of choosing an integrated circuit having a smaller
surface area, an alternative choice is to improve the func-
tional operation of the device, for example, more functional
operations of larger individual processors 12, or to enlarge
the data buffer 7. This provides possibilities of implementing
more advanced image processing algorithms on the same
surface area.

It will be evident that the design of the DSP 4 described
above is not only suitable for use in integrated circuits but
is also suitable for use on PCBs in which the processors 12
are arranged as separate integrated circuits on a PCB and the
connections 15 are constituted by the electrically conducting
tracks on the PCB.

The camera system 1 with the DSP 4 described above is
a camera system which can be realized by means of a single
integrated circuit. This is made possible by the relatively
small surface area which is required for the DSP 4. Never-
theless, the camera system 1 has powerful functions for
processing recorded image data or for improving the quality
of the image data in one integrated circuit. For example,
real-time video and implementation of advanced computer
vision algorithms will thereby become possible. Such func-
tions can be realized at lower cost with the camera system
according to the invention. This in turn provides products for
the consumer market with, for example, video conferencing
facilities or autonomous scene interpretation capabilities.

FIG. 2 shows diagrammatically a color filter array 22.
When it is put on the sensor matrix 2, each photosensitive
element receives light of a specific color and thus becomes
sensitive to this specific color. The pattern shown ensures
that each photosensitive element from the sensor matrix
becomes sensitive to one of the colors red 18, green 19 or
blue 20. A row in the sensor matrix thus comprises infor-
mation of two of these colors. The sensor matrix is each time
read row by row. The DSP 4 processes one color per
processing operation. It is therefore advantageous to each
time process, per processor 12, data coming from two
juxtaposed columns in the sensor matrix, for these columns
each time comprise information about two different colors.
A number of 320 processors 12 is then required for line-
sequentially processing, for example, a VGA image com-
prising 480 rows of 640 pixels each.

It will be evident that the way in which a plurality of
columns of the sensor matrix 2 jointly share one processor
12 is dependent on the color filter array 22 used. For
example, in the case where the color filter array 22 ensures
that three colors occur in each sensor matrix row, it is
sufficient to use one processor 12 for every three columns of
the sensor matrix.

Due to the row-sequential processing of the pixel signals,
it is advantageous to simultaneously convert the pixel sig-
nals from one row into data in the data converter 3. Although
a plurality of A/D converters is necessary for this purpose,
the requirements are less stringent, notably as regards the
conversion rate. As a result of the lower conversion rate per
A/D converter, the conversion of pixel signals into data
requires considerably less electrical power.

Since the DSP 4 each time processes one color per
processing operation and each row of the sensor matrix 2
comprises two colors, it is sufficient to use one A/D con-
verter per two columns of the sensor matrix in the data
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converter 3. This is achieved by making use of time multi-
plexing of pixel signals coming from both columns.

FIG. 3 shows diagrammatically an embodiment of the
processor matrix 11. In this embodiment, the processors 12
have a plurality of data ports 13. Primary data ports 13A and
secondary data ports 13B can be distinguished within the
data ports. The primary data port 13A of one processor 12
and the secondary data port 13B of the other processor are
interconnected by means of the substantially straight con-
nection 15. This is achieved by means of the mode of
positioning the processors 12 in the processor matrix 11, as
already described with reference to FIG. 1. This embodi-
ment has the advantage that only one connection 15 is
required for interconnecting the data ports 13A and 13B and
for connecting them to one of the further data ports 14 of the
data buffer 7 when the same data must be sent to both the
primary input 13A of the one processor 12 and to the
secondary input 13B of the other processor. It is advanta-
geous when the part of the connection 15 between the
primary data port 13 A and the further data port 14 of the data
buffer 7 is also substantially straight.

FIG. 4 shows diagrammatically an embodiment of the
processor matrix 11 in which the processors 12 have a
plurality of data ports 13. These are subdivided into a
primary input data port 13A for receiving data from the data
buffer, a secondary input data port 13B1, also for receiving
data from the data buffer, and an output data port 13A2. The
primary input data port 13A1 of the one processor 12 is
connected by means of the substantially straight connection
15 to both the secondary input data port 13B1 of the other
processor and to the further data port 14 of the data buffer
7. The arrow in the connection 15 indicates the direction of
the data transport. Furthermore, the output data port 13A2 is
connected by means of the connection 15 to the further data
port 14 of the data buffer. This embodiment has the advan-
tage that both the connections 15 between the primary input
data ports 13A1 of the processors, the secondary input data
ports 13B1 of the processors 12 and the further data ports 14
of the data buffer 7, and the connections 15 between the
output data ports 13A2 and the further data ports 14 of the
data buffer 7 are substantially straight.

When processing data coming from one image line, it is
often necessary that each processor 12 not only processes
the data of one pixel coming in at the primary input data port
13A1 but also data of another pixel. The latter data then
comes in via the secondary input data port 13B1. This is
achieved when the connection 15 connects the secondary
input data port 13B1 and the primary input data port 13A1
to the further data port 14 of the data buffer. The embodi-
ment of FIG. 4 is particularly suitable for this purpose
because all connections 15 are substantially straight due to
the positioning of the processors 12 in the processor matrix
11.

FIG. 5 shows diagrammatically an embodiment of the
processor matrix 11 which is very suitable for processing
data consisting of series of data elements. Each processor 12
processes one data element 21 from the series of data
elements stored in the data buffer 7. The processors 12 have
a plurality of data ports 13 which are subdivided into a
primary input data port 13A1 for receiving data from the
data buffer, a first secondary input data port 13B2 and a
second secondary input data port 13B3. Each primary input
data port 13A1 receives a data element 21, for example N,
from a further data port 14 of the data buffer 7. The same
processor also receives the data element 21, for example
N-1, preceding in the row at the first secondary input data
port 13B2, and the data element 21, for example N+1,
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subsequent in the row at the second secondary input data
port 13B3. This is realized by connecting the primary input
data port 13A1 of a first processor 12 by means of the
substantially straight connection 15 to both the first second-
ary input data port 13B2 of the second processors and the
second secondary input data port 13B3 of the third proces-
sor, and to the further data port 14 of the data buffer 7.
FIG. 6A shows diagrammatically a further embodiment of
a part of the camera system according to the invention. In
this embodiment, the DSP 4 does not comprise one proces-
sor matrix 11 but two processor matrices 11 which are
juxtaposed. It is of course also possible to juxtapose more
than two processor matrices. This embodiment has the
advantage that the processors 12 in both processor matrices
11 can perform different processing operations on the same
data. Two of these processors 12, both of which are situated
in a different processor matrix 11 but at corresponding
positions in the processor matrix, then receive the same data
at their data ports 13. Another advantage is that the results
of processing operations of the processors 12 in one pro-
cessor matrix 11 can be exchanged with those of the pro-
cessors 12 in another one of the processor matrices 11.
FIG. 6B shows diagrammatically a further embodiment of
a part of the camera system according to the invention. In
this embodiment, the DSP 4 does not comprise one proces-
sor matrix 11 but two processor matrices 11 which are
juxtaposed. Moreover, both processor matrices are mirrored
with respect to each other. This may of course also be
performed in a repetitive manner. For performing some
processing operations, it may be advantageous to juxtapose
processor matrices in a mutually mirrored configuration.
In summary, the invention relates to a device for parallel
processing data and to a camera system comprising such a
device. The camera system 1 comprises a sensor matrix 2, a
data converter 3, a DSP 4, a central controller 5, a data buffer
7 and a processor matrix 11 consisting of processors 12. The
sensor matrix 2 converts incident electromagnetic radiation
into pixel signals. The data converter 3 converts the pixel
signals into data. The arrows 6 and 8 diagrammatically
indicate the transport of pixel signals and data. The data
buffer 7 is physically divided into a part 7A and a part 7B
and functionally divided into an I/O register 9 and a memory
bank 10. The central controller 5 co-ordinates the different
tasks. The processors 12 and the data buffer 7 have data ports
13 and further data ports 14 with inputs and outputs which
are mutually connected in an electrically conducting manner
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by means of the connections 15. The processors 12 are
arranged in rows 16 which are mutually staggered, and
columns 17. This makes all connections 15 substantially
straight. Due to the amount of connections, this reduces the
surface area.

In the embodiments described, notably embodiments of a
camera system have been discussed. It will be evident to
those skilled in the art that the device for parallel data
processing according to the invention is suitable for use in
many fields.

The invention claimed is:

1. A device for parallel data processing, comprising at
least one matrix of processors arranged in rows and col-
umns, the rows being staggered and each processor having
at least one data port, with at least one of the data ports of
one of the processors in a row being connected by means of
a substantially straight connection to at least one of the data
ports of at least one of the other processors in another row;
and least one data buffer having one or more data ports, with
at least one of the data ports of at least one processor being
connected by means of a substantially straight connection,
wherein the data port of a processor in a row is not connected
to the data port of another processor in the same row, and
wherein the data ports of at least one of the processor include
at least one primary data port and at least one secondary data
port, with at least one of the secondary data ports being
connected by means of a substantially straight connection to
a primary data port of another processor.

2. A device as claimed in claim 1, wherein the data buffer
is split up into two physically separated parts, a first part of
which is positioned proximate to the first row of processors
in the processor matrix, and a second part is positioned
proximate to the last row of processors in the processor
matrix.

3. The device of claim 1, wherein the device is part of a
camera system having a sensor matrix built up of rows and
columns for converting incident electromagnetic radiation
into pixel signals, and means for converting pixel signals
into data.

4. The device of claim 3, wherein the sensor matrix has a
color filter array and each processor is adapted to process
data coming from a plurality of columns of the sensor
matrix, which data includes color information about differ-
ent colors of the color filter array.
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