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Software-Based Spread Spectrum Signal Processing

THE BACKGROUND O F THE INVENTION AND PRIOR ART

The present invention relates generally to processing of spread
spectrum signals and other types of data. More particularly the
invention relates to a data processing device according to the
preamble of claim 1 and a method of processing digitized pre-
correlation navigation satellite signal data according to the pre

amble of claim 17 . The invention also relates to a computer pro

gram product according to claim 28 and a computer readable
medium according to claim 29.

Spread spectrum transmission solutions are becoming increa¬
singly important, for instance in global navigation satellite sys¬

tems (GNSS). Presently, the Global Positioning System (GPS;
U.S. Government) is the dominant system. However, alternative
systems are expected to gain increased importance in the fu¬

ture. So far, the Global Orbiting Navigation Satellite System
(GLONASS; Russian Federation Ministry of Defense) and the
Galileo system (the European programme for global navigation
services) constitute the major alternative GNSSs. Various sys-
terns also exist for enhancing the coverage, the availability and/
or the quality of at least one GNSS in a specific region. The
Quasi-Zenith Satellite System (QZSS; Advanced Space Busi¬
ness Corporation in Japan), the Wide Area Augmentation Sys¬

tem (WAAS; The U.S. Federal Aviation Administration and the
Department of Transportation) and the European Geostationary
Navigation Overlay Service (EGNOS; a joint project of the Euro¬
pean Space Agency, the European Commission and Eurocontrol
- the European Organisation for the Safety of Air Navigation)
represent examples of such augmentation systems for GPS, and
in the latter case GPS and GLONASS.

A programmable software receiver solution is generally desired



because it enables processing of many signal formats in one
processor, e.g. a CPU (central processing unit) or a DSP (digital
signal processor). In this case, it is straightforward to adapt the
signal processing principles to a plurality of signal formats. A
software-based GNSS receiver is also advantageous in that this
kind of receiver may coexist efficiently with other types of signal
receivers, signal processing devices and/or software app
lications, for example in a laptop computer, a mobile telephone,
or a PDA (Personal Digital Assistant). Moreover, a software re-
ceiver generally provides a cost-efficient and power-efficient
implementation.

US patent No. 6,002,363 describes a combined apparatus inclu¬
ding a GPS receiver and an integrated communication receiver,
e.g. representing a cellular phone. Here, a single digital proces-
sor is shared between functions related to processing of GPS
signals and functions related to processing of communication
signals. To facilitate the use of shared circuitry, it is proposed
that the GPS operation and the communications reception/trans¬
mission operation be performed at different times. However, no
efficient solution for contemporaneous use of the single proces
sor is described.

Some recent communication devices contain multiple proces¬
sors. In these devices, even more efficient data and signal pro¬

cessing can be achieved by treating each processing task in a
manner being optimal with respect to the characteristics of the
task. This results in efficient use of available power, which in

turn leads to comparatively low power consumption. This cha¬

racteristic is key in portable devices having limited battery re¬

sources, e.g. laptop computers, mobile telephones and PDAs.
Hence, it is advantageous to integrate a software-based GNSS
receiver into a multiple processor design, wherein the pro¬

cessing resources are shared with other types of software func¬
tions.

However, attaining such integration is challenging due to (a) the



demanding real time requirements of the GNSS signal proces¬
sing and (b) the inherently unpredictable load associated with
this processing. The challenges of integration are further comp¬
licated because the alternative functions also generate proces-
sing loads, which may be unpredictable and typically vary sig¬

nificantly over time. This problem becomes especially accen¬
tuated if the design includes multiple processing cores whose
performance profiles may be differently well suited for different
types of processing tasks.

Generally, the question of performing software operations on a
platform including multiple processing elements is termed 'load
balancing'. The prior art in this area includes several solutions
for balancing load between two or more computers. US patent
No. 6,298,370 and the published US patent application No.
2005/0081 18 1 represent examples of designs in this category.
In the area of single-device implementations, the US patent No.
6,725,354 presents a solution in which an adequate processing
block is selected based on whether a processing task to be per¬

formed involves execution of fixed-point instructions or floating
point instructions. Nevertheless, since all the prior approaches
fail to address the strict real-time requirements of GNSS pro¬

cessing, none of these allows a software-implemented GNSS
receiver to coexist with at least one function being uncorrelated
thereto in a multiple processor environment.

SUMMARY OF THE INVENTION

The object of the present invention is therefore to solve the abo¬

ve problems, and thus provide a highly resource efficient solution
enabling software-based signal processing to be implemented in

a portable device, which is typically adapted to execute functions
being uncorrelated with any satellite signal data extracted from
the spread spectrum signals.

According to the invention, the object is achieved by the proces¬
sing device as initially described, wherein the device includes at



least two processor units, at least one data buffer, and a control
module. Each of the at least two processor units is adapted to
process the satellite signal data and to process the alternative
data and/or signals. The at least one data buffer is adapted to
store data sets, where each set includes a number of instances
of the satellite signal data. The control module is adapted to
control execution of a processing job. The job involves produ¬
cing target data based on a source data set being stored in the
at least one of the at least one data buffer. Specifically, the
control module is adapted to allocate individual processing tasks
to at least one of the at least two processor units based on a
current processing load on each processor unit.

One important advantage of this design is that the digitized navi¬
gation satellite signals can be processed very efficiently with
respect to available processor resources, required time and
energy consumption.

According to preferred embodiments of the invention, the control
module is further adapted to allocate the individual processing
tasks to the processor units based on one or more of: a type of
processing to be executed relative to a performance profile of
the respective processor unit; an amount of processing to be
executed with respect to the data set; and a time frame within
which the processing job is to be completed. Thereby, an even
more resource and power efficient implementation is attained.

According to another preferred embodiment of the invention, the
control module is adapted to allocate the individual processing
tasks to the processor units based on an allowed utilization of
the respective processor unit. The allowed utilization here speci¬
fies a measure of the resources being potentially available for
satellite signal processing. Hence, the processor units' different
capacities to handle the satellite signal processing can be taken
into consideration.

According to yet another preferred embodiment of the invention,



each of the processor units is adapted to produce a set of target
data resulting from a respective processing task completed by
the unit. The target data may either be sent to a parent module
having requested the processing job, or to one or more alterna-
tive units, modules or functions in the device.

According to a further preferred embodiment of the invention,
each of the processor units is adapted to transmit a status sig¬

nal to the control module. The status signals reflect a respective
load status for the processor unit. Hence, the control module re-
ceives feedback information, which is relevant when allocating
new processing tasks. The control module, in turn, is adapted to
allocate said processing tasks based on the status signals.

According to yet another preferred embodiment of the invention,
each of the processor units is adapted to receive a task specifi-
cation defining a respective processing task to be executed by
the unit. The task specification includes at least one entry speci¬
fying: a number of processing iterations to be completed with
respect to the data set, at least one signal source identity (from
which data is to be extracted), a type of processing to be perfor-
med, and/or a time requirement for the processing task. There¬
by, by means of the task specifications, the control unit may
send processing orders to the processor units. Preferably, each
of the at least two processor units is also associated with a pro¬

grammable module, which is adapted to store the task speci-
fication. Consequently, the task specifications can be preserved
for access by the respective processor units while performing
the processing tasks.

According to another preferred embodiment of the invention, it is
presumed that the processing job involves performing opera-
tions according to a first type of arithmetic. Furthermore, at least
one of the processor units is adapted to perform computations
based on a second type of arithmetic. Each of the programmable
modules, which is associated with the at least one of the proces¬
sor units, is adapted to store an instruction set adapted to con-



vert a processing task from a first type of task defined in the first
type of arithmetic to an equivalent task defined in the second
type of arithmetic. Hence, a floating point processing task can
be converted into a fixed-point processing task, and vice versa.

According to still another preferred embodiment of the invention,
at least one of the processor units is represented by a central
processing unit (CPU), e.g. of dual-core type. Preferably, the
control module is implemented in software, and the module is
included in one of the at least two processor units, for instance
the CPU. This is advantageous in that the control module beco¬
mes readily accessible for verification and updating. Additio¬
nally, the CPU is typically the master unit for the co-processing
units with respect to other tasks.

According to a further preferred embodiment of the invention, at
least one of the processor units is represented by a digital sig

nal processing unit (DSP), a graphics processing unit (GPU), a
vector processor unit (VPU), a media processing unit (MPU), an
audio processing unit (APU), a floating-point processing unit, or
an accelerator unit (e.g. of GNSS type). Thus, whenever resour-
ces become available in one or more of these units, portions of
the navigation satellite signal processing can be effected here.

According to another aspect of the invention the object is
achieved by the method described initially, wherein the method
involves producing target data based on a data set stored in at
least one of the at least one data buffer. At least two processor
units are used, and individual processing tasks of a processing
job are allocated to at least one of the processor units based on
a current processing load on each processor unit.

The advantages of this method, as well as the preferred embodi-
ments thereof, are apparent from the discussion above with re¬

ference to the proposed receiver.

According to a further aspect of the invention the object is
achieved by a computer program product, which is directly load-



able into the memory of a computer, and includes software for
controlling the method proposed above when said program is
run on a computer.

According to another aspect of the invention the object is achie-
ved by a computer readable medium, having a program recorded
thereon, where the program is to control a computer to perform
the method proposed above.

Further advantages, beneficial features and applications of the
present invention will be apparent from the following description
and the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is now to be explained more closely by
means of preferred embodiments, which are disclosed as examp¬
les, and with reference to the attached drawings.

Figure 1 shows a block diagram of a processing device
according to one embodiment of the invention; and

Figure 2 illustrates, by means of a flow diagram, the general
method of processing digitized navigation satellite
signals according to the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION

We refer initially to Figure 1 showing a block diagram of a data
processing device 100 according to one embodiment of the in¬

vention. The device 100 includes at least two processor units. In

this example three units 14 1 , 142 and 143 are shown. The de¬

vice 100 also includes at least one data buffer 13 1 and 132, and
a control module 150.

The device 100 is preferably adapted to receive the data dF from
a radio front end unit 110 , which produces a band limited and



digitized representation S BL of navigation satellite signals SHF

having been received via an antenna means 105. The data dF
may have many different formats, for example embodying a
direct sampled bandpass version of the radio signals S HF . or an
I/Q bandpass sampled version thereof.

Each of the processor units 14 1 , 142 and 143 is adapted to pro¬

cess data dF derived from the navigation satellite signals SBι_ s
well as to process alternative data and/or signals relating to at
least one function being uncorrelated with the satellite signals
S BL - Here, the alternative data and/or signals are symbolically
denoted by means of double-ended arrows DA, and corres¬
ponding applications/functions are represented by generic boxes
labeled 180.

Each of the data buffers 13 1 and 132 is adapted to store data
sets [dF] , where each set includes a number of samples of the
satellite signals S BL- For example, one data set [dp] may repre¬
sent one code period of a typical satellite signal SBL . Preferably,
the device 100 includes, or is associated with, a data administ¬
ration module 120, which is adapted to accomplish an alterna-
ting storage of the data dF into the data buffers 13 1 and 132 (i.e.
in a so-called ping-pong manner), such that the data enters
either a first buffer 13 1 or a second buffer 132. Thus, for ins¬

tance data dF of one particular set can be stored into the first
buffer 13 1 while data dF of another set [dF] is being read from
the second buffer 132.

Naturally, according to the invention, the data administration
module 120 may be adapted to perform precorrelation related
tasks in addition to the storage control in the data buffers 13 1

and 132. Here, however, we will not describe the detailed nature
of these additional tasks.

The control module 150 is adapted to control execution of a pro¬

cessing job that involves producing target data D1, D2 and D3
respectively based on a stored data set [dF] . This control invol-



ves allocating individual processing tasks to at least one of the
processor units 14 1 , 142 and 143. Specifically, the control mo¬

dule 150 allocates the processing tasks based on a current pro¬

cessing load on each processor unit 14 1 , 142 and 143. Prefe-
rably, the control module 150 allocates the processing tasks on
the further basis of a type of processing to be executed relative
to a performance profile of the respective processor unit; an
amount of processing to be executed with respect to the data
set [dF] ; and/or a time frame within which the processing job is
to be completed. Here, the processing-type/performance-profile
relationship may reflect the fact that the processing job involves
execution of a number of fixed-point operations, and the proces¬
sor unit is primarily adapted to perform calculations in f loat ing
point mathematics. In such a case, the control module 150
would be less inclined to allocate a task of the job to the proces
sor in question than if the task type and the processing profile
matched perfectly.

The target data D1, D2, and D3 may either be sent directly to a
parent module 170 that has requested execution of the proces-
sing job, and/or to one or more alternative units, modules or
functions in the device 160, e.g. a processor gateway 160 adap¬
ted to forward result data from the processor units 14 1 , 142 and
143 to any higher level modules running on the data processing
device 100.

According to one preferred embodiment of the invention, the
control module 150 is further adapted to allocate the individual
processing tasks to one or more of the processor units 14 1 , 142
and 143 based on an allowed utilization of the respective pro¬
cessor unit. The allowed utilization specifies a measure of an
amount of resources being potentially available for satellite sig¬

nal processing. Namely, irrespective of which processing resour¬
ces that are actually available in a given processor, it may be
desired that a certain amount/proportion of these resources be
reserved for other purposes (i.e. pertaining to the functions DA
that are uncorrelated with the satellite signals SBι_)- The allowed



utilization parameter may be used to reflect this type of restric¬
tion.

To facilitate adequate resource planning, each processor unit
14 1 , 142 and 143 is preferably adapted to transmit a status sig-
nal S1, S2 and S3, respectively, to the control module 150. The
status signals s-i , S2 and S3 designate a respective load status
for the processor unit 14 1 , 142 and 143. Consequently, based
on the signals S1, S2 and S3, the control module 150 may allocate
the above-mentioned processing tasks.

Furthermore, each of the processor units 14 1 , 142 and 143 is
preferably adapted to receive a task specification defining a
respective processing task to be executed by the unit. Here, we
assume that the task specification includes at least one entry
specifying a number of processing iterations to be completed
with respect to the data set [dF] , at least one signal source
identity to be discriminated, a type of processing to be perfor¬
med and/or a time requirement for the processing task. In this
context, one processing iteration may involve finding a particular
channel (or logical entity, a signal source etc.), tracking such a
channel, or extracting data associated with this channel. For
example, if the processing job implies acquisition, the task spe¬

cification may specify that a particular processor unit, say 14 1 ,
shall perform three processing iterations with respect to the data
set [dF] in order to acquire signals emitted by three signal sour-
ces.

According to one preferred embodiment of the invention, each of
the processor units 14 1 , 142 and 143 is associated with a prog¬
rammable module C1, C2 and C3,respectively, which is adapted to
store the task specification. The programmable modules C1, C2
and C3 may either be an integral part of each processor unit 14 1 ,
142 and 143, or be a separate resource accessible by the pro¬

cessor units 141 , 142 and 143. The separate resource, in turn,
may either be a common resource for one or more processor
units, or be a particular resource for each processor unit. Thus,



whenever necessary, the control module 150 may control the
affected processor unit(s) 141 , 142 and/or 143 to perform a new
processing task by updating the contents of the relevant prog¬
rammable modules C1, C2 and C3.

According to another preferred embodiment of the invention, the
processing job is presumed to involve performing operations
according to a first type of arithmetic, say of fixed-type. Fur¬

thermore, we assume that at least one of the processor units,
say 142, is adapted to perform computations based on a second
type of arithmetic, e.g. based on floating point mathematics.
Each programmable module associated with a processor unit
adapted to perform computations based on the second type of
arithmetic is adapted to store an instruction set for converting a
processing task from a first type of task defined in the first type
of arithmetic to an equivalent task defined in the second type of
arithmetic. I.e. in this example, the programmable module C2 in¬

cludes such an instruction set. Hence, if the processor unit 142
is designed to operate as a 3D graphics accelerator module, this
unit may still function as a processing resource for processing
tasks related to the digitized navigation satellite signals. Natu¬
rally, if necessary, one or more instruction sets for converting
processing tasks in the opposite direction may equally well be
defined and stored in applicable programmable modules C1, C2
and/or C3.

Generally, in addition to purely resource-related reasons, task
conversion may be applicable for architectural- and or regulato¬
ry-related reasons. For example, the main CPU in a portable
device typically runs a non-real-time operating system, and a
DSP in a mobile telephone normally runs a real-time operating
system, which handles the communication stack (i.e. interaction
with the speech codec, communication protocol, etc.). Moreover,
it may be prohibited to interface with the code already running
on the DSP during certain times/operation modes, such as du¬

ring a voice call. Therefore, even though the DSP in the mobile
telephone may have resources that are technically available for



a processing task with respect to navigation satellite signals, it
may be necessary to convert this task into a task being suited
for handling by the CPU.

To sum up, we will now describe the general method of proces-
sing digitized precorrelation navigation satellite signal data ac¬

cording to the invention with reference to the flow diagram in

Figure 2 .

An initial step 2 10 investigates whether any alternative data
and/or signals are present, which relate to at least one function
being uncorrelated with the satellite signals. Correspondingly, a
step 220, preferably parallel to the step 2 10 , investigates whe¬
ther any position related processing is to be performed. If in the
step 2 10 alternative data and/or signals are found to be present,
a step 230 follows. Otherwise, the procedure loops back to the
step 2 10 again. If in the step 220 it is found that position related
processing shall be performed, it is presumed that the satellite
signal data upon which this processing is to be based is ready
for processing, and a step 240 follows. Otherwise, the procedure
loops back to the step 220 again.

The step 230 processes the alternative data and/or signals in
one or more of the processor units, e.g. the above-mentioned
141 , 142 and 143. The step 240 receives satellite signal data
and stores the data in the form of one or more data sets.

Subsequently, a step 250 allocates individual processing tasks
of a processing job with respect to the stored data to at least
one of the processor units 14 1 , 142 and 143. The task allocation
is based on a current processing load on each processor unit.
By "current processing load" is here meant a load estimate
being based on a latest received load report (e.g. reflected by
the status signals S1, S2 and S3) , which expected to be valid until
a next load estimation/report, say a number of clock cycles later.
In step 250, the processing tasks are preferably further alloca¬
ted based on a type of processing to be executed relative to a



performance profile of the respective processor unit; an amount
of processing to be executed with respect to the data set; and/or
a time frame within which the processing job is to be completed
is also considered when allocating these tasks.

After step 250, the procedure loops back to the steps 2 10 and
220 again. According to one preferred embodiment of the inven¬
tion, the task allocation step is repeated at a repetition rate
being determined by a size of the data set, the type of proces¬
sing to be executed, a clock frequency used by one or more of
the processor units and/or spectral characteristics of the satel¬
lite signals (bandwidth, sampling frequency etc.)

All of the steps, as well as any sub-sequence of steps, descri¬
bed with reference to Figure 2 , above may be controlled by
means of a programmed computer apparatus. Moreover, al-
though the embodiments of the invention described above with
reference to the drawings comprise computer apparatus and
processes performed in computer apparatus, the invention thus
also extends to computer programs, particularly computer pro¬

grams on or in a carrier, adapted for putting the invention into
practice. The program may be in the form of source code, object
code, a code intermediate source and object code such as in

partially compiled form, or in any other form suitable for use in

the implementation of the procedure according to the invention.
The program may either be a part of an operating system, or be
a separate application. The carrier may be any entity or device
capable of carrying the program. For example, the carrier may
comprise a storage medium, such as a Flash memory, a ROM
(Read Only Memory), for example a DVD (Digital Video/Versatile
Disk), a CD (Compact Disc), an EPROM (Erasable Program-
mable Read-Only Memory), an EEPROM (Electrically Erasable
Programmable Read-Only Memory), or a magnetic recording
medium, for example a floppy disc or hard disc. Further, the car¬

rier may be a transmissible carrier such as an electrical or opti¬
cal signal which may be conveyed via electrical or optical cable
or by radio or by other means. When the program is embodied in



a signal which may be conveyed directly by a cable or other
device or means, the carrier may be constituted by such cable
or device or means. Alternatively, the carrier may be an inte¬
grated circuit in which the program is embedded, the integrated
circuit being adapted for performing, or for use in the per¬

formance of, the relevant procedures.

The term "comprises/comprising" when used in this specification
is taken to specify the presence of stated features, integers,
steps or components. However, the term does not preclude the
presence or addition of one or more additional features, inte¬
gers, steps or components or groups thereof.

The reference to any prior art in this specification is not, and
should not be taken as, an acknowledgement or any suggestion
that the referenced prior art forms part of the common general
knowledge in Australia.

The invention is not restricted to the described embodiments in
the figures, but may be varied freely within the scope of the
claims.



Claims

1. A data processing device adapted to process digitized
precorrelation navigation satellite signal data (dF) , and to pro¬

cess alternative data and/or signals (DA) relating to at least one
function being uncorrelated with said satellite signal data (dF) ,
characterized in that the device ( 100) comprises:

at least two processor units (141 , 142, 143) which each is
adapted to process said satellite signal data (dF) and to process
the alternative data and/or signals (DA) ,

at least one data buffer ( 13 1 , 132) adapted to store data
sets ([d F]), each set including a number of instances of said sa¬

tellite signal data (dF) , and
a control module ( 150) adapted to control execution of a

processing job involving producing target data (D1, D2, D3) ba-
sed on a data set ([dF]) stored in at least one of the at least one
data buffer ( 13 1 , 132) by allocating individual processing tasks
to at least one of the at least two processor units ( 14 1 , 142,
143) based on a current processing load on each processor unit
( 14 1 , 142; 143).

2 . The device ( 100) according to claim 1, characterized in
that the control module ( 150) is adapted to allocate the indivi¬
dual processing tasks to at least one of the at least two proces¬
sor units ( 14 1 , 142, 143) further based on a type of processing
to be executed relative to a performance profile of the respec-
tive processor unit.

3 . The device ( 100) according to any one of the preceding
claims, characterized in that the control module ( 150) is adap¬
ted to allocate the individual processing tasks to at least one of
the at least two processor units (141 , 142, 143) further based on
an amount of processing to be executed with respect to the data
set ([d F]).



4. The device ( 100) according to any one of the preceding
claims, characterized in that the control module ( 150) is
adapted to allocate the individual processing tasks to at least
one of the at least two processor units ( 14 1 , 142, 143) further
based on a time frame within which the processing job is to be
completed.

5 . The device ( 100) according to any one of the preceding
claims, characterized in that the control module ( 150) is
adapted to allocate the individual processing tasks to the at
least one of the at least two processor units ( 14 1 , 142, 143)
based on an allowed utilization of the respective processor unit,
the allowed utilization specifying a measure of resources being
potentially available for satellite signal processing.

6 . The device ( 100) according to any one of the preceding
claims, characterized in that each of the at least two processor
units ( 14 1 , 142, 143) is adapted to produce a set of target data
(D1, D2, D3) resulting from a respective processing task comp¬
leted by the unit.

7 . The device ( 100) according to any one of the preceding
claims, characterized in that each of the at least two processor
units ( 14 1 , 142, 143) is adapted to transmit a status signal (S1,
s2 S3) to the control module ( 150), the status signals (S1, S2, S3)
reflecting a respective load status for the processor unit ( 14 1 ,
142, 143), and the control module ( 150) is adapted to allocate
said processing tasks based on the status signals (S1, S2, S3) .

8. The device ( 100) according to any one of the preceding
claims, characterized in that each of the at least two processor
units (141 , 142, 143) is adapted to receive a task specification
defining a respective processing task to be executed by the unit.



9 . The device ( 100) according to claim 8 , characterized in
that the task specification includes at least one entry specifying
at least one of: a number of processing iterations to be comp¬
leted with respect to the data set ([dF]), at least one signal
source identity, a type of processing to be performed and a time
requirement for the processing task.

10 . The device ( 100) according to any one of the claims 8 or 9 ,
characterized in that each of the at least two processor units
( 14 1 , 142, 143) is associated with a programmable module (ci ,
C2, C3) adapted to store the task specification.

11. The device ( 100) according to claim 10 , characterized in
that the processing job involves performing operations accor¬
ding to a first type of arithmetic, at least one of the at least two
processor units (141 , 142, 143) is adapted to perform computa-
tions based on a second type of arithmetic, and each of said
programmable modules ( C1, C2, C3) being associated with said at
least two processor units ( 14 1 , 142, 143) is adapted to store an
instruction set adapted to convert a processing task from a first
type of task defined in the first type of arithmetic to an equi-
valent task defined in the second type of arithmetic.

12 . The device ( 100) according to any one of the preceding
claims, characterized in that at least one of the at least two
processor units ( 14 1 , 142, 143) is represented by a central pro¬

cessing unit.

13 . The device ( 100) according to claim 12 , characterized in
that the control module ( 150) is implemented in software.

14. The device ( 100) according to any one of the claims 12 or
13 . characterized in that the control module ( 150) is included
in one of the at least two processor units ( 14 1 , 142, 143).



15 . The device ( 100) according to claim 14 , characterized in
that the control module ( 150) is included in a central processing
unit.

16 . The device ( 100) according to any one of the preceding
claims, characterized in that at least one of the at least two
processor units ( 14 1 , 142, 143) is represented by at least one of
a digital signal processing, a graphics processing unit, a vector
processor unit, a media processing unit, an audio processing
unit, a floating-point processing unit and an accelerator unit.

17 . A method of processing digitized precorrelation navigation
satellite signal data (dF) , and alternative data and/or signals
(DA) relating to at least one function being uncorrelated with
said satellite signal data (dF) , the method comprising:

investigating whether or not at least one of the alternative
data and/or signals (DA) is present, and if so processing the al¬

ternative data and/or signals (DA) ,
investigating whether or not positioning related processing

is to be performed, and if so
receiving the satellite signal data (dF) , and
storing the satellite signal data (dF) in at least one data

buffer ( 13 1 , 132) in the form of a data set ([d F]), the data set
([d F]) including a number of instances of said satellite signal
data (dF) , characterized by the method involving production of
target data (D1, D2, D3) based on a data set ([d F]) stored in at
least one of the at least one data buffer ( 1 3 1 , 132) by using at
least two processor units ( 14 1, 142, 143), the method
comprising allocating individual processing tasks of a proces¬
sing job to at least one of the at least two processor units ( 14 1,
142, 143) based on a current processing load on each processor
unit ( 14 1 , 142; 143).

18 . The method according to claim 17, characterized by allo¬
cating individual processing tasks of a processing job to at least



one of the at least two processor units (141 , 142, 143) further
based on a type of processing to be executed relative to a per¬
formance profile of the respective processor unit.

19 . The method according to any one of the claims 17 or 18 ,
characterized by allocating individual processing tasks of a
processing job to at least one of the at least two processor units
( 14 1, 142, 143) further based on an amount of processing to be
executed with respect to the data set ([d F]).

20. The method according to any one of the claims 17 to 19 ,
characterized by allocating individual processing tasks of a
processing job to at least one of the at least two processor units
( 14 1 , 142, 143) further based on a time frame within which the
processing job is to be completed.

2 1 . The method according to any one of the claims 17 to 20,
characterized by repeating the task allocation step at a
repetition rate being determined by at least one of a size of the
data set ([d F]), the type of processing to be executed, a clock
frequency used by the at least two processor units (141 , 142,
143), and spectral characteristics of received satellite signals
(SBL) from which the satellite signal data (dF) is derived.

22. The method according to any one of the claims 17 to 2 1 ,
characterized by allocating the individual processing tasks to
the at least one of the at least two processor units ( 14 1 , 142,
143) based on an allowed utilization of the respective processor
unit, the allowed utilization specifying a measure of resources
being potentially available for satellite signal processing.

23. The method according to any one of the claims 17 to 22,
characterized by producing, in each of the at least two proces¬
sor units ( 14 1 , 142, 143), a set of target data (D1, D2, D3) resul-



ting from a respective processing task completed by the unit.

24. The method according to any one of the claims 17 to 23,
characterized by providing a control module ( 150) with status
signals (S1, S2, S3) reflecting a respective load status for each of
the at least two processor units ( 14 1 , 142, 143), the control mo¬

dule ( 150) being adapted to allocate said processing tasks ba¬

sed on the status signals (S1, S2, S3) .

25. The method according to any one of the claims 17 to 24,
characterized by forwarding a task specification to each of the
at least two processor units ( 14 1, 142, 143), the task speci¬
fication defining a respective processing task to be executed by
the unit.

26. The method according to claim 25, characterized by a
programmable module (C1, C2, C3) being associated with each of
the at least two processor units (141 , 142, 143), and the method
comprising storing a respective task specification in at least one
of said programmable modules (C1, C2, C3) .

27. The method according to claim 26, characterized by the
processing job involving performing operations according to a
first type of arithmetic, at least one of the at least one processor
units ( 14 1 , 142, 143) being adapted to perform computations
based on a second type of arithmetic, and each of said program¬
mable modules (C1, C2, C3) being associated with said at least
one processor unit ( 14 1 , 142, 143) storing an instruction set
adapted to convert a processing task from a first type of task
defined in the first type of arithmetic to an equivalent task
defined in the second type of arithmetic.

28. A computer program product directly loadable into the me¬

mory of a computer, comprising software for controlling the



steps of any of the claims 17 to 27 when said program is run on
the computer.

29. A computer readable medium ( 155), having a program re¬

corded thereon, where the program is to make a computer con-
trol the steps of any of the claims 17 to 27.
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