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(57) ABSTRACT

Techniques and systems are provided for generating radar
control software for radar systems having a variety of differ-
ent hardware architectures in an efficient manner. A base
radar control program may be provided, that is configurable
using architecture-specific configuration data. A database
may also be provided, that includes configuration data asso-
ciated with a plurality of different radar system architectures.
Radar control software may be generated for a radar system of
interest by retrieving configuration data associated with a
corresponding hardware architecture from the database and
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METHOD AND APPARATUS FOR
CONFIGURING CONTROL SOFTWARE FOR
RADAR SYSTEMS HAVING DIFFERENT
HARDWARE ARCHITECTURES AND
RELATED SOFTWARE PRODUCTS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims the benefit of U.S.
Provisional Patent Application No. 61/846839 filed on Jul.
16,2013, which is hereby incorporated by reference herein in
its entirety,

BACKGROUND

[0002] As is well known, a radar system is a system that
derives information about a remote target by directing radio
frequency (RF) goals (e.g., RF pulses, etc,) toward the target
and analyzing the return energy that results from reflection of
the transmitted signals from the target. As with most elec-
tronic systems, performance, function, cost and ease of
implementation are often issues with radar systems. Tech-
niques are needed for implementing radar systems in a cost
effective and efficient manner that are capable of optimizing
the performance and functional capabilities of the radar hard-
ware and are adaptable and re-usable in a variety of hardware
configurations.

SUMMARY

[0003] Inaccordance with one aspect of the concepts, sys-
tems, circuits, and techniques described herein, a method is
provided for generating or configuring radar control software
for a radar system, which comprises: determining a hardware
architecture associated with a radar system of interest;
retrieving configuration data from a configuration database
that is associated with the hardware architecture; and using
the retrieved configuration data to configure a base radar
control software program to configure or operate a radar
control program for the radar system of interest.

[0004] In one embodiment, using the retrieved configura-
tion data to configure a base radar control software program to
work with the radar system of interest includes using the
configuration data to adapt one or more common radar func-
tions in the radar control software to the identified radar
architecture.

[0005] In one embodiment, the method further comprises
determining, retrieving, and using hardware architecture and
implementation to configure radar control software for radars
having a variety of different hardware architectures. The soft-
ware may be configured either in advance of the functional
operation or dynamically during the functional operation of
the software for the intended radar mission.

[0006] In one embodiment, determining a hardware archi-
tecture associated with a radar system of interest includes
receiving a hardware architecture indication as input from an
operatotr.

[0007] In one embodiment, the method further comprises
delivering the configured radar control software program to
an end user associated with the radar system of interest.
[0008] In one embodiment, the method further comprises
storing the configured radar control software program on a
non-transitory computer readable medium or media.
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[0009] In one embodiment, the method further comprises
transmitting the configured radar control software program to
an end user associated with the radar system of interest via a
network.

[0010] In accordance with another aspect of the concepts,
systems, circuits, and techniques described herein, a system
for generating or configuring radar control software for radar
systems having a variety of different hardware architectures
comprises a database storing configuration data for use in
configuring a configurable base radar control software pro-
gram, the database having different configuration files that
are associated with different radar system architectures; and
one or more digital processors configured to: determine a
hardware architecture associated with a radar system of inter-
est; retrieve configuration data from a configuration database
that is associated with the identified hardware architecture;
and configure the configurable base radar control software
program to work with the radar system of interest using the
retrieved configuration data.

[0011] Inone embodiment, the system further comprises a
digital media writer coupled to the one or more digital pro-
cessors to write the configured radar control software pro-
gram to a non-transitory computer readable storage medium
or media.

[0012] In one embodiment, the database includes one or
more configuration files for each radar system architecture
supported.

[0013] In one embodiment, the database includes one or
more configuration files for the plurality of all types of radar
system architecture supported.

[0014] Inone embodiment, the base radar control software
program includes a plurality of modules or functions for
controlling operation of a radar system, the plurality of mod-
ules or functions including a module or function for at least
one of the following: antenna control, antenna rotation, beam
steering, signal processing, timing and scheduling, external
data communications, user control and display, coordinate
transformation and stabiliztion, and target tracking.

[0015] In one embodiment, at least one of the modules or
functions associated with the base radar control software
program is configurable using configuration data from the
database.

[0016] Inoneembodiment, the database includes first con-
figuration data associated with a first radar architecture that
includes a rotatable antenna and second configuration data
associated with a second radar architecture that includes a
stationary antenna.

[0017] Inoneembodiment, the database includes first con-
figuration data associated with a first radar architecture that
includes an antenna array and second configuration data asso-
ciated with a second radar architecture that includes a para-
bolic dish antenna.

[0018] Inoneembodiment, the database includes first con-
figuration data associated with a first radar architecture that
includes an electronically steerable array and second configu-
ration data associated with a second radar architecture that
includes a mechanically steerable antenna.

[0019] Inone embodiment, the database includes first con-
figuration data associated with a first radar architecture that
includes a full-array antenna beamforming/feed architecture
and second configuration data associated with a second radar
architecture that includes a sub-array antenna beamforming/
feed architecture.
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[0020] Inone embodiment, the database includes first con-
figuration data associated with a first radar architecture that
includes a radio frequency (RF) transmitter operative within
a first frequency band and second configuration data associ-
ated with a second radar architecture that includes an RF
transmitter that is operative within a second frequency band
that is different from and non-overlapping with the first fre-
quency band.

[0021] Inone embodiment, the database includes first con-
figuration data associated with a first radar architecture situ-
ated on a stationary platform and second configuration data
associated with a second radar architecture situated on a
mobile platform.

[0022] Inone embodiment, the system further comprises a
network interface device coupled to the one or more digital
processors to transmit the configured radar control software
program to an end user associated with the radar system of
interest via a network.

[0023] In accordance with still another aspect of the con-
cepts, systems, circuits, and techniques described herein, an
apparatus is provided that comprises a non-transitory com-
puter readable medium or media having the following stored
thereon: a configurable radar control software program to
control operation of an associated radar system when
executed by a computer of the radar system, the configurable
radar control software program having a plurality of modules
or functions for performing basic radar tasks, wherein one or
more of the plurality of modules or functions are configurable
using configuration data; and computer instructions that,
when executed by a processing system, operate to: determine
a radar system architecture associated with a radar system of
interest, retrieve configuration data from a database based on
the identified radar system architecture, and adapt at least one
of the plurality of modules or functions of the configurable
radar control software program using the retrieved configu-
ration data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The foregoing features may be more full understood
from the following description of the drawings in which:
[0025] FIG. 11is a block diagram illustrating an exemplary
system for use in generating radar control software for radar
systems having different hardware architectures in accor-
dance with an embodiment;

[0026] FIG. 2 is a diagram illustrating exemplary radar
functions that may be included in a base radar control soft-
ware program in accordance with an embodiment;

[0027] FIG. 3 is a diagram illustrating an exemplary tech-
nique for use in generating a base radar control program in
accordance with an embodiment; and

[0028] FIG. 4 is a flow diagram illustrating a process for
generating or configuring radar control software in accor-
dance with an embodiment.

DETAILED DESCRIPTION

[0029] Radar systems are typically implemented with a
hardware architecture that is intended to carry out the
intended functions of the radar. For this reason, different
types of radar will often have different hardware architec-
tures. For example, a weather radar for use in tracking
weather patterns near an airport may have a very different
hardware configuration than a fire control radar that tracks
targets for the purpose of directing weapons at the targets.
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Hardware differences between radar systems may include,
for example, differences in antenna type, differences in radio
frequency (RF) components (e.g., RF transmitter, RF
receiver, exciter, etc.), differences in signal processing com-
ponents, differences in beam steering components, differ-
ences in user interface components, differences in the opera-
tional frequency range of components, differences is
computational complexity and/or speed of components, dif-
ferences implementing platform, and so on. Radar systems
typically include digital control circuitry (e.g., a digital pro-
cessor, etc.) to control the operation of corresponding hard-
ware elements during radar operation. Radar control software
may be provided for use in programming the digital control
circuitry to perform the control function.

[0030] Radar systems having different hardware architec-
tures have traditionally used different, specially developed
radar control software programs to perform radar control
functions. Thus, a radar system manufacturer that provides
different types of radar systems would have to maintain a
number of different software programs to support the differ-
ent types of radar sold. As will be appreciated, the process of
maintaining a number of different programs can be expen-
sive, labor intensive, and time consuming. For example, using
this approach, code changes made to one program will usu-
ally have to be made to all of the other programs, which can
take considerable time and effort and may lead to errors. In
addition, separate inventory might have to be maintained by a
manufacturer fix each of the different programs and efforts
would need to be made to ensure that customers received the
appropriate software for the type of system purchased.

[0031] Inconceiving the concepts, systems, and techniques
described herein, it was appreciated that, despite differences
in hardware, the basic operating principles of most radar
systems are essentially the same. Thus, in some embodiments
described herein, techniques are provided that allow the same
base software program to be used by radar systems having a
wide variety of different hardware configurations. That is, a
single software control program may be provided that imple-
ments the basic operating principles and functions required of
all radar systems. The operating details associated with dif-
ferent hardware architectures may then be maintained within
a separate configuration database. Thus, if a weather radar
having a specific hardware configuration is purchased by a
customer, a control software program may be generated or
configured for the customer by configuring the base program
using appropriate configuration data from the configuration
database. If software changes need to be made, then only the
single base software program needs to be modified, If a new
hardware architecture needs to be supported, then only con-
figuration data needs to be generated for the new architecture
and not an entire new program.

[0032] As used herein, the term “configuration database™is
used in the broad sense to include any collection of stored data
that may be used to configure radar control software based on,
for example, hardware configuration. The term is not meant to
be limited to any particular database standard or database
management system. As used herein, the phrases “hardware
configuration” and “hardware architecture” are used to indi-
catethetype, size, or number of hardware components used in
a radar system; the interconnection of the components; and
the operating parameters, performance level, and functions of
the components (such as, for example, the operating fre-
quency band of a component, etc.). Thus, a radar that includes
an array antenna operative at X-band may be considered to
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have a different hardware architecture then a radar that
includes a similar array antenna operative at C-band. As
another example, a radar that includes an antenna operative at
X-band with a single channel beamforming design may be
considered to have a different hardware architecture than a
radar that includes a similar antenna with a multi-channel or
sub-array design. Similarly, an X-band radar with a 4 meter
antenna aperture would be considered to have a different
architecture than an X-band radar with a 1 meter antenna
aperture.

[0033] Some examples of differences that may exist
between hardware architectures in different radar systems
may include, for example, (1) a fixed antenna versus a rotating
antenna; (2) a single rotating antenna to achieve 360 degree
coverage in azimuth versus three stationary army faces to
achieve the same coverage; (3) X-band operation versus
C-band operation; (4) a large aperture array versus a small
aperture array; (5) single feed beamforming versus subarray,
modular, or elemental beamforming; (6) a single transmitter
configuration versus a distributed transmitter configuration;
and (7) a stationary platform versus a mobile platform. Many
other ways of distinguishing between hardware architectures
may also be defined. As will be appreciated, different archi-
tectures may differ from one another in various different
ways,

[0034] Some of the advantages of the described approach
for providing radar control software include, for example,
avoidance of costs associated with the maintenance of mul-
tiple software products; reduction in the likelihood of intro-
ducing errors associated maintaining multiple software base-
lines; reduction in software and system quality and
performance verification times since common software func-
tions require less verification; improvements and fixes for
software associated with one radar being readily shared with
other radars/applications; the ability to quickly apply knowl-
edge and expertise associated with one radar to support other
radars; the ability to re-use software products for other radars,
and/or others.

[0035] FIG. 11is a block diagram illustrating an exemplary
system 10 for use in generating radar control software for
radar systems having different hardware architectures in
accordance with an embodiment. As shown, the system 10
may include: a configuration database 12, one or more digital
processors 14, digital storage 16, an operator interface 18, a
media writer 20, and a network interface 22. The configura-
tion database 12 stores configuration data associated with a
number of different radar hardware architectures. The digital
processor(s) 14 is operative for, among other things, config-
uring a base radar control program using configuration data
from the database 12. The digital storage 16 stores programs
and/or data for use by the processor(s) 14 in a non-volatile
form. Among other things, the digital storage 16 may store a
copy of the base radar control program. The operator interface
18 provides an interface between the system 10 and one or
more system operators. The media writer 20 is operative for
writing programs or data generated or configured by the digi-
tal processor(s) 14 to non-transitory computer readable media
(e.g., compact disc read only memories (CD-ROMs) digital
video discs (DVDs), BluRay disks, flash memories, etc.) for
distribution. The network interface 22 is operative for provid-
ing an interface between the system 10 and an external net-
work (e.g., the Internet, etc.). It should be appreciated that the
system 10 of FIG. 1 is an example of one type of system that
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may be used in an embodiment to implement concepts, fea-
tures, and techniques described herein.

[0036] Asdescribed above, the configuration database 12 is
operative for storing configuration data for use in configuring
a base radar control program. The database 12 may include
configuration data for a plurality of different radar system
architectures (e.g., configuration data for each type of hard-
ware architecture provided by a particular radar system
manufacturer, etc.). For each different architecture, the con-
figuration database 12 may include a single configuration file
or a collection of files that may be used to configure the
control software. The configuration database 12 may also
include data that associates each file or collection of files with
the corresponding radar architecture. The configuration data-
base 12 may be stored in any type of non-volatile digital data
storage device, structure, or system. This may include, for
example, hard disks, optical disks, compact disc read only
memories (CD-ROMs), magneto-optical disks, read only
memories (ROMs), erasable programmable ROMs
(EPROMs), electrically erasable programmable ROMs (EE-
PROMs), magnetic or optical cards, flash memory, and/or
other types of non-volatile storage media.

[0037] The digital processor(s) 14 are operative for config-
uring a base radar control program using configuration data
from the configuration database 12. The base radar control
program is a program that includes code for performing basic
operations, tasks, and functions required by most radar sys-
tems. The hardware-specific details of these different opera-
tions, tasks, and functions have been removed from the base
program. As shown in FIG. 1, during system. operation, the
processor(s) 14 may load various programs and/or adaptation
data into random access memory (RAM) from digital storage
16. That is, the processor(s) 14 may load hardware architec-
ture determination code 24, configuration data retrieval code
26, and the base radar control program 28. The processor(s)
14 may then use these programs to generate or configure a
radar control program for use with a particular hardware
configuration. The hardware architecture determination code
24 determines a hardware architecture of interest. The hard-
ware architecture determination code 24 may receive an indi-
cation of the hardware architecture of interest from, for
example, a system operator via operator interface 18. In some
other implementations, the hardware architecture determina-
tion program 24 may receive an indication of the hardware
architecture from an end user via network interface 22. In
some other implementations, the hardware architecture deter-
mination program 24 may perform an automatic process to
determine what hardware architecture is in use based upon
interfaces, performance levels, configuration code fields or
messages, pre-stored data, or other information accessible to
the software. Other techniques for determining the hardware
architecture of interest may alternatively be used.

[0038] After the hardware architecture of interest has been
determined, the configuration data retrieval code 26 may
retrieve configuration data associated with the identified
hardware architecture from the database 12. Techniques for
retrieving data of a particular type from a database are well
known in the art. After the configuration data has been
retrieved, the data may be used to configure the base radar
control program 28 to operate with the identified hardware
architecture. This configuration process may involve, for
example, adding or modifying one or more data items or
values to appropriate locations in the base program, activating
or deactivating one or more functions, subroutines, modes, or
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modules of the base program; selecting the appropriate con-
trol parameters for a mode or function; performing hardware
integrity, fault, and diagnostic tests; and activating or deacti-
vating certain interfaces.

[0039] After the base program has been configured using
the retrieved configuration data, the configured program and/
or data may be delivered to the media writer 20 to be trans-
ferred to digital media. The digital media may then be loaded
into the processor(s) for immediate use or delivered to an end
user for use with a corresponding radar system or stored for
future delivery. Alternatively, or in addition, the configured
program may be delivered to an end user across a network
using network interface 22. In another possible alternative,
the configured program may be stored in digital storage 16 for
delivery to an end user at a future time. The above-describe
technique may be used repeatedly to generate or configure
radar control software for radar systems having a variety of
different hardware configurations that may be static or may
change dynamically.

[0040] If changes are needed to the radar control software,
the changes only need to be made to the base radar control
program, rather than a variety of different programs. For
example, if an improved technique for calculating a particular
parameter is found, only the base program needs to be modi-
fied to implement the improved technique. The modified base
program may then be stored to digital storage 16 for use in
generating or configuring radar control programs for radar
systems having all different types of supported hardware
architectures.

[0041] In some implementations, the system 10 may be
configured to generate or configure radar control programs
and/or data for each different hardware architecture sup-
ported and store the programs and/or data within digital stor-
age 16 (or some other non-volatile storage). The programs
and/or data are then be more readily available when needed.
Thus, if an operator requests a disk with a control program for
a particular hardware architecture, the processor(s) 14 need
only retrieve the program and/or data from storage 16 and
deliver it to the media writer 20. If the base control program
is modified at some point, the processor(s) 14 may then gen-
erate new configured programs and/or data for the different
hardware architectures using the modified base program and
store them in storage 16. As described previously, if new
hardware architectures are to be supported by system 10, new
configuration data needs to be added to the database 12 for the
new architecture. Any number of different architectures may
be supported in this manner.

[0042] In some implementations, the system 10 may be
configured to selectively retrieve and apply the previously
stored radar control programs and/or data for each different
hardware architecture supported and control the radar system
as appropriate for that hardware configuration to perform the
intended mission.

[0043] In some implementations, a web interface may be
provided that allows end users to directly retrieve radar con-
trol programs from system 10 for use with a corresponding
radar system. The web interface may operate through, for
example, network interface 22. The web interface may also
permit end users to retrieve updated versions of the software
when available.

[0044] The digital processor(s) 14 may include any type of
digital processing device that is capable of configuring a base
radar control program using architecture-specific configura-
tion data. This may include, for example, a general purpose
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microprocessor, a digital signal processor (DSP), a reduced
instruction set computer (RISC), a complex instruction set
computer (CISC), an application specific integrated circuit
(ASIC), a microcontroller, a Field Programmable Gate Array
(FPGA), a Graphic Processor Unit (GPU), an embedded con-
troller, a multi-core processor, a processor complex, and/or
others, including combinations of the above. In various
embodiments, techniques and systems described herein may
be implemented using any combination of hardware, soft-
ware, and firmware.

[0045] The base radar control software 28 of FIG. 1 may
include code for performing any number of different radar
functions. FIG. 2 is a diagram illustrating exemplary radar
functions that may be included in a base radar control soft-
ware program 30 in an embodiment. As shown, the software
30 may include: an antenna control module 32, an antenna
rotation position module 34, a beam steering module 36, a
signal processing module 38, atiming and scheduling module
30, an external data communications module 32, a track coor-
dinate transformation module 34, a target tracking module
36, and an antenna/processing control module 38. Any one or
more of these different modules/functions may be config-
urable using configuration information from the configura-
tion database 12. Other modules/functions may be provided
within radar control software in other embodiments.

[0046] FIG. 3 is a diagram illustrating an exemplary tech-
nique 50 for use in generating or configuring a base radar
control program in accordance with an embodiment. As
shown, in a conventional approach, a first radar control pro-
gram 52 (Program A) might be provided for first radar system
having a first hardware architecture and a second radar con-
trol program 54 (Program 13) might be provided for a second
radar system having a second, different hardware architec-
ture. The first radar system may be an X-band radar and the
second radar system may be a C-band radar. Each of the
programs 52, 54 may include a function “calculate_frequen-
cy_code” that determines the frequency of a next transmit
beam. The function may be similar within the two programs,
except the function in the first program 52 may use a list of
X-band frequencies (i.e., X, X5, . . . , X,) and the function in
the second program 54 may use a list of C-band frequencies
(ie., Cy, C,, ..., C,y). As an alternative to this conventional
approach, a base program 56 may be provided that includes
the “calculate_frequency_code” function for a generic list of
frequencies (i.e., list). A configuration database 58 could then
be provided that includes first configuration data 60 for the
first hardware architecture and second configuration data 62
for the second hardware architecture. The first configuration
data 60 can include the list of the X-band frequencies (i.e., X,
X, ..., X, and the second configuration data 62 can include
the list of C-band frequencies ,, C,,). The first and second.
configuration data 60 may also include other parameters asso-
ciated with the corresponding hardware architectures.

[0047] Inanother example, some different hardware archi-
tectures may use different antenna configurations (e.g., dif-
ferent types of antennas, different array sizes, different inter-
element spacing, etc.). These hardware architectures can use
identical software code, but use different adaptation data for
the different architectures. The different adaptation informa-
tion may include, for example, different beamwidth data
(typically used by functions that correlate detections with
current tracks), different beam splitting coefficients (typically
used by functions that accurately determines the angular posi-
tion of the target), and different peak transmit power/antenna
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transmit and receive gain data (typically used by functions
that calculate target size or radar cross section).

[0048] FIG. 4 is a flow diagram showing as process for
generating or configuring radar control software in accor-
dance with an embodiment.

[0049] The rectangular elements (typified by element 82 in
FIG. 4) are herein denoted “processing blocks” and may
represent computer software instructions or groups of
instructions. It should he noted that the flow diagram of FIG.
4 represents one exemplary embodiment of a design
described herein and variations in such a diagram, which
generally follow the process outlined, are considered to be
within the scope of the concepts, systems, and techniques
described and claimed herein.

[0050] Alternatively, the processing blocks may represent
operations performed by functionally equivalent circuits such
as a digital signal processor circuit, an application specific
integrated circuit (ASIC), or a field programmable gate array
(FPGA). Some processing blocks may be manually per-
formed while other processing blocks may be performed by a
processor. The flow diagram does not depict the syntax of any
particular programming language. Rather, the flow diagram
illustrates the functional information one of ordinary skill in
the art requires to fabricate circuits and/or to generate com-
puter software to perform the processing required of the par-
ticular apparatus. It should be noted that many routine pro-
gram elements, such as initialization of loops and variables
and the use of temporary variables may not be shown. It will
be appreciated by those of ordinary skill in the art that unless
otherwise indicated herein, the particular sequence described,
is illustrative only and can be varied without departing from
the spirit of the concepts described and/or claimed herein.
Thus, unless otherwise stated, the processes described below
are unordered meaning that, when possible, the sequences
shown in FIG. 4 can be performed in any convenient or
desirable order.

[0051] Referring now to FIG. 4, a hardware architecture
associated with as radar system of interest may first be deter-
mined (block 82). Once the hardware architecture has been
identified, configuration data corresponding to the hardware
architecture is retrieved from a configuration database (block
84). The configuration data may be included within a con-
figuration file or folder of the configuration database that is
associated with the corresponding hardware architecture.
Alternatively, a computer program may detect hardware con-
figurations automatically based upon. the available inter-
faces, digital identification codes, digital or analog perfor-
mance characteristics, or other parameters accessible to the
digital processor(s). A base radar control program may then
be configured using the retrieved configuration data (block
86). This may involve, for example, adding appropriate val-
ues to the control software; activating or deactivating specific
modules or subroutines of the control software; applying the
specific data values appropriate for the hardware; and/or per-
forming any other tasks necessary to customize the base
program to the hardware configuration of the radar system if
interest. After the base radar control program has been con-
figured, the software may be immediately executed on the
radar or alternatively may be stored and delivered to an end
user associated with the radar mission of interest (block 88).
This process can be continually repeated to generate or con-
figure software for radar systems having a wide variety of
different hardware architectures.

Jan. 22, 2015

[0052] In some embodiments, the radar control software
and/or data provided to an end user will not be further con-
figurable. That is, the software and/or data will be fully con-
figured using the data retrieved from the database before it is
delivered to the end user. In other embodiments, some degree
of configurability may remain in the software product that is
delivered to the end user. For example, in some embodiments,
the delivered software and/or data may be configurable for
different types of radar missions that may be performed by the
radar system of the end user. In these embodiments, the radar
system of the end user may have its own configuration data-
base that has configuration data associated with different
radar missions that can be carried out by the system. Before a
mission is performed within the radar system, configuration
data associated with a particular mission type to be performed
may be retrieved from the database and used to farther con-
figure the control software. After the software has been con-
figured, the radar mission may be carried out.
[0053] In the description above, various techniques have
been described in the context of generating and configuring
software products for use with radar systems having difterent
hardware architectures. It should be appreciated, however,
that some of the described features may also have application
within a single radar system that has a variable or adaptable
architecture. Some radar systems may be able to change
various elements of an underling hardware architecture or
configuration on the fly (e.g., using different subsets of a large
antenna array at different times, etc.). In these systems, the
techniques described above could be used to modify radar
control software executing within the system to account for
the varying system architecture. This could be done instead of
changing the software program being used within the radar
system every time a hardware modification is made.
[0054] As used herein, the phrase “configured to,” when
used in connection with a processor or computer, is intended
to cover any processor or computer that is specially adapted to
perform the corresponding task or function. This may
include, for example, a reconfigurable hardware device (e.g.,
an FPGA, aPLA, etc.) that is configured with or has access to
configuration information to perform the task or function. It
may also include, for example, a programmed or program-
mable processor or processors that have associated software
available to perform the task or function. As such, a recon-
figurable or programmable unit is considered “configured to”
perform a particular task or function if it has access to a
memory or storage device having information or software
stored therein that is capable of carrying out the task or
function when loaded into the respective reconfigurable or
programmable unit.
[0055] Having described exemplary embodiments of the
invention, it will now become apparent to one of ordinary skill
in the art that other embodiments incorporating their concepts
may also be used. The embodiments contained herein should
not be limited to disclosed embodiments but rather should be
limited only by the spirit and scope of the appended claims.
All publications and references cited herein are expressly
incorporated herein by reference in their entirety.

What is claimed is:

1. A method for generating radar control software for a
radar system, comprising:

determining a hardware architecture associated with a

radar system of interest;
retrieving configuration data from a configuration database
that is associated with the hardware architecture; and
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using the retrieved configuration data to configure a base
radar control software program to configure or operate a
radar control program for the radar system of interest.
2. The method of claim 1, wherein:
using the retrieved configuration data to configure a base
radar control software program to work with the radar
system of interest includes using the configuration data
to adapt one or more common radar functions in the
radar control software to the identified radar architec-
ture.
3. The method of claim 1, further comprising:
repeating determining, retrieving, and using to configure
the base radar control software program for radars hav-
ing a variety of different hardware architectures.
4. The method of claim 1, wherein:
determining a hardware architecture associated with a
radar system of interest includes receiving a hardware
architecture indication as input from an operator.
5. The method of claim 1, further comprising:
delivering the configured radar control software program
to an end user associated with the radar system of inter-
est.
6. The method of claim 1, further comprising:
storing the configured radar control software program on a
non-transitory computer readable medium or media.
7. The method of claim 1, further comprising:
transmitting the configured radar control software program
to an end user associated with The radar system of inter-
est via a network.
8. A system for generating or configuring radar control
software for radar systems having a variety of different hard-
ware architectures, the system comprising:
a database storing configuration data for use in configuring
a configurable base radar control software program, the
database having different configuration files that are
associated with different radar system architectures; and
one or more digital processors configured to:
determine a hardware architecture associated with a
radar system of interest;

retrieve configuration data from a configuration data-
base that is associated with the identified hardware
architecture; and

configure the configurable base radar control software
program to work with the radar system of interest
using the retrieved configuration data.

9. The system of claim 8, further comprising:

a digital media writer coupled to the one or more digital
processors to write the configured radar control software
program to a non-transitory computer readable storage
medium or media.

10. The system of claim 8, wherein:

the database includes one or more configuration files for
each radar system architecture supported.

11. The system of claim 8, wherein:

the database includes one or more configuration files that
are associated with all types of radar system architecture
supported.

12. The system of claim 8, wherein:

the base radar control software program includes a plural-
ity of modules or functions for controlling operation of a
radar system, the plurality of modules or functions
including a module or function for at least one of the
following: antenna control, antenna rotation, beam
steering, signal processing, timing and scheduling,
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external data communications, user control and display,
coordinate transformation and stabilization, and target
tracking.

13. The system of claim 12, wherein:

at least one of the modules or functions associated with the
base radar control software program is configurable
using configuration data from the database.

14. The system of claim 8, wherein:

the database includes first configuration data associated
with a first radar architecture that includes a rotatable
antenna and second configuration data associated with a
second radar architecture that includes a stationary
antenna.

15. The system of claim 8, wherein:

the database includes first configuration data associated
with a first radar architecture that includes an antenna
array and second configuration data associated with a
second radar architecture that includes a parabolic dish
antenna.

16. The system of claim 8, wherein:

the database includes first configuration data associated
with a first radar architecture that includes an electroni-
cally steerable array and second configuration data asso-
ciated with a second radar architecture that includes a
mechanically steerable antenna.

17. The system of claim 8, wherein:

the database includes first configuration data associated
with a first radar architecture that includes a full-array
antenna beamforming/feed architecture and second con-
figuration data associated with a second radar architec-
ture that includes a sub-array antenna beamforming/feed
architecture.

18. The system of claim 8, wherein:

the database includes first configuration data associated
with a first radar architecture that includes a radio fre-
quency (RF) transmitter operative within a first fre-
quency band and second configuration data associated
with a second radar architecture that includes an RF
transmitter that is operative within a second frequency
hand that is different from and non-overlapping with the
first frequency band.

19. The system of claim 8, wherein:

the database includes first configuration data associated
with a first radar architecture situated on a stationary
platform and second configuration data associated with
a second radar architecture situated on a mobile plat-
form.

20. The system of claim 8, further comprising:

a network interface coupled to the one or more digital
processors to transmit the configured radar control soft-
ware program to an end user associated with the radar
system of interest via a network.

21. An apparatus comprising a non-transitory computer
readable medium or media having the following stored
thereon:

a configurable radar control software program to control
operation of an associated radar system when executed
by a computer of the radar system, the configurable radar
control software program having a plurality of modules
or functions for performing basic radar tasks, wherein
one or more of the plurality of modules or functions are
configurable using configuration data; and

computer instructions that, when executed by a processing
system, operate to: determine a radar system architec-
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ture associated with a radar system of interest, retrieve
configuration data from a database based on the identi-
fied radar system architecture, and adapt at least one of
the plurality of modules or functions of the configurable
radar control software using the retrieved configuration
data.



