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Description

[0001] Relevant background prior art is US
2002/099478 A1, US 2002/036574 A1, US 2020/140079
A1 and US 9633567 B1.

TECHNICAL FIELD

[0002] The present invention generally relates to en-
hanced ground proximity warning systems (EGPWSs),
and more particularly relates to an EGPWS that can se-
lectively operate in either a helicopter mode or a fixed-
wing mode.

BACKGROUND

[0003] The aircraft envisioned for use as urban air mo-
bility (UAM) aircraft are typically configured as vertical
take-off and landing (VTOL) aircraft. These aircraft, as
well as VTOL aircraft presently used in other domains,
such as military domains, can selectively operate in both
a helicopter mode and a fixed-wing mode. More specif-
ically, VTOL aircraft can take-off and land like a helicopter
(i.e., helicopter mode) and cruise like a fixed-wing aircraft
(i.e., fixed-wing mode). Therefore, some VTOL aircraft
flight operations may involve flying characteristics of both
a helicopter and fixed-wing aircraft in one flight.
[0004] One of the avionic systems that is (or will be)
installed in UAM aircraft is the enhanced ground proxim-
ity warning system (EGPWS). As is generally known, the
EGPWS uses various aircraft inputs and an internal da-
tabase to predict and warn flight crews of potential con-
flicts with obstacles or terrain, thereby significantly re-
ducing the risk of controlled flight into terrain. As is also
generally known, an EGPWS disposed on a helicopter
is configured slightly differently than an EGPWS dis-
posed on a fixed-wing aircraft. In particular, the EGPWS
in a helicopter has warning thresholds set to allow the
aircraft to fly at lower altitudes and in more congested
areas, and to land outside of an airport environment, with-
out triggering an alert, whereas the EGPWS in a fixed-
wing aircraft has alert thresholds associated with rela-
tively higher altitude, lower congested flight operations.
[0005] Hence, there is a need for a system and method
that allows for an EGPWS to function as a helicopter
EGPWS when an aircraft is operating as in the helicopter
mode, and as a fixed-wing EGPWS when the aircraft is
operating in the fixed-wing mode. The present disclosure
addresses at least this need.

BRIEF SUMMARY

[0006] This summary is provided to describe select
concepts in a simplified form that are further described
in the Detailed Description. This summary is not intended
to identify key or essential features of the claimed subject
matter, nor is it intended to be used as an aid in deter-
mining the scope of the claimed subject matter.

[0007] In one embodiment, a system for an aircraft that
is configured to selectively operate in both a helicopter
mode and a fixed-wing mode includes an enhanced
ground proximity warning system (EGPWS), at least one
sensor, and a processor. The EGPWS is configured, in
response to a command, to selectively operate as a hel-
icopter EGPWS or as a fixed-wing EGPWS. The at least
one sensor is configured to sense at least one aircraft
flight parameter and to supply sensor data representative
of the at least one aircraft flight parameter. The processor
is in operable communication with the at least one sensor
and is configured to: process the sensor data to deter-
mine when the aircraft is operating in the helicopter mode
and when the aircraft is operating in the fixed-wing mode;
command the EGPWS to operate as the helicopter EG-
PWS when the aircraft is operating in the helicopter
mode; and command the EGPWS to operate as the fixed-
wing EGPWS when the aircraft is operating in the fixed-
wing mode.
[0008] In another embodiment, a method for control-
ling operations of an enhanced ground proximity warning
system (EGPWS) disposed within an aircraft that is con-
figured to selectively operate in both a helicopter mode
and a fixed-wing mode includes processing, in a proces-
sor, one or more aircraft flight parameters to determine
when the aircraft is operating in the helicopter mode and
when the aircraft is operating in the fixed-wing mode. The
EGPWS is commanded, via the processor, to operate as
a helicopter EGPWS when the aircraft is operating in the
helicopter mode, and is commanded, via the processor,
to operate as a fixed-wing EGPWS when the aircraft is
operating in the fixed-wing mode.
[0009] In yet another embodiment, a system for an air-
craft that is configured to selectively operate in both a
helicopter mode and a fixed-wing mode includes an en-
hanced ground proximity warning system (EGPWS), a
flight management system (FMS), and a processor. The
EGPWS is configured, in response to a command, to
selectively operate as a helicopter EGPWS or as a fixed-
wing EGPWS. The FMS is configured to at least supply
a signal representative of a phase of flight of the aircraft.
The processor is coupled to receive the signal from the
FMS and is configured, upon receipt thereof, to: com-
mand the EGPWS to operate as the helicopter EGPWS
when the signal indicates the phase of flight of the aircraft
is either a takeoff mode or an approach mode, and com-
mand the EGPWS to operate as the fixed-wing EGPWS
when the phase of flight of the aircraft is neither the takeoff
mode nor the approach mode.
[0010] Furthermore, other desirable features and char-
acteristics of the system and method will become appar-
ent from the subsequent detailed description and the ap-
pended claims, taken in conjunction with the accompa-
nying drawings and the preceding background.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will hereinafter be de-
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scribed in conjunction with the following drawing figures,
wherein like numerals denote like elements, and wherein:

FIG. 1 depicts a functional block diagram of one em-
bodiment of an aircraft system;

FIGS. 2 and 3 depict simplified views of one embod-
iment of a vertical take-off and landing (VTOL) air-
craft that may include the system of FIG. 1;

FIG. 4 depicts a simplified view of another embodi-
ment of a VTOL aircraft that may include the system
of FIG. 1;

FIG. 5 depicts a process, in flowchart form, of a meth-
od that may be implemented in the system of FIG.
1; and

FIG. 6 depicts a functional block diagram of another
embodiment of an aircraft system.

DETAILED DESCRIPTION

[0012] The following detailed description is merely ex-
emplary in nature and is not intended to limit the invention
or the application and uses of the invention. As used here-
in, the word "exemplary" means "serving as an example,
instance, or illustration." Thus, any embodiment de-
scribed herein as "exemplary" is not necessarily to be
construed as preferred or advantageous over other em-
bodiments. All of the embodiments described herein are
exemplary embodiments provided to enable persons
skilled in the art to make or use the invention and not to
limit the scope of the invention which is defined by the
claims. Furthermore, there is no intention to be bound by
any expressed or implied theory presented in the pre-
ceding technical field, background, brief summary, or the
following detailed description.
[0013] Referring to FIG. 1, a functional block diagram
of one embodiment of an aircraft system 100 is depicted.
The system 100 includes an enhanced ground proximity
warning system (EGPWS) 102, at least one sensor 104,
and a processor 106. The system 100, at least in the
depicted embodiment, is disposed at least partially within
an aircraft 108. More specifically, it is disposed within or
on the fuselage 112 of a vertical take-off and landing
(VTOL) aircraft 108, which is configured to selectively
operate in either a helicopter mode or a fixed-wing mode.
[0014] The EGPWS 102 is disposed within the fuse-
lage 112 and is configured, in response to a command,
to selectively operate as a helicopter EGPWS or as a
fixed-wing EGPWS. As noted above, when operating as
a helicopter EGPWS, the warning thresholds are set to
allow the aircraft 108 to fly at lower altitudes and in more
congested areas without triggering a warning, whereas
a fixed-wing EGPWS has warning thresholds associated
with relatively higher altitude, lower congested flight op-
erations.

[0015] The at least one sensor 104 is disposed within
or on the fuselage 112. The at least one sensor 104 is
configured to sense at least one aircraft flight parameter
and to supply sensor data representative of the at least
one aircraft flight parameter. The particular flight param-
eter(s) that is(are) sensed may vary, and thus the partic-
ular type of sensor(s) 104 may also vary. As will be dis-
cussed in more detail below, in one embodiment the air-
craft flight parameter is a thrust vector 116, and in another
embodiment the aircraft flight parameter is aircraft speed,
in yet another embodiment the aircraft flight parameter
may be a phase of flight.
[0016] Regardless of the specific type of sensor(s) and
specific aircraft flight parameter(s), the processor 106 is
in operable communication with the at least one sensor
104 and is configured to process the sensor data to de-
termine when the aircraft 108 is operating in the helicop-
ter mode and when the aircraft 108 is operating in the
fixed-wing mode. When the processor 106 determines
that the aircraft 108 is operating in the helicopter mode,
the processor 106 commands the EGPWS 102 to oper-
ate as a helicopter EGPWS. Conversely, when processor
106 determines that the aircraft 108 is operating in the
fixed-wing mode, the processor 106 commands the EG-
PWS 102 to operate as a fixed-wing EGPWS.
[0017] It will be appreciated that although the proces-
sor 106 is depicted separately from the EGPWS 102, this
is done merely for clarity and ease of illustration and de-
scription. Indeed, in some embodiments the processor
106 may form part of the EGPWS 102. Depending on
the embodiment, the processor 106 may be implemented
or realized with a general purpose processor, a controller,
a microprocessor, a microcontroller, a content address-
able memory, a digital signal processor, an application
specific integrated circuit, a field programmable gate ar-
ray, any suitable programmable logic device, discrete
gate or transistor logic, processing core, discrete hard-
ware components, or any combination thereof, designed
to perform the functions described herein. In practice,
the processor 106 includes processing logic that may be
configured to carry out the functions, techniques, and
processing tasks associated with the operation of the
system 100 described in greater detail below. Further-
more, the steps of a method or algorithm described in
connection with the embodiments disclosed herein may
be embodied directly in hardware, in firmware, in a soft-
ware module executed by the processor 106, or in any
practical combination thereof. In accordance with one or
more embodiments, the processor 106 includes or oth-
erwise accesses a data storage element, such as a mem-
ory (e.g., RAM memory, ROM memory, flash memory,
registers, a hard disk, or the like) or another suitable non-
transitory short or long term storage media capable of
storing computer-executable programming instructions
or other data for execution that, when read and executed
by the processor 106, cause the processor 106 to exe-
cute and perform one or more of the processes, tasks,
operations, and/or functions described herein.
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[0018] As noted above, the one or more aircraft flight
parameters may be, in some embodiments, a thrust vec-
tor 116. In such embodiments, the processor 106 is con-
figured to determine that the aircraft 108 is operating in
the fixed-wing mode when the thrust vector 116 is less
than a predetermined angle (α) relative to a reference
line 114, and is configured to determine that the aircraft
108 is operating in the helicopter mode when the thrust
vector 116 is greater than the predetermined angle (α)
relative to the reference line 114. The predetermined an-
gle (α) may vary depending on the particular type of VTOL
aircraft 108 and/or the selected location of the reference
line 114. In any case, however, it is selected to provide
a clear demarcation between operation in the helicopter
mode and the fixed-wing mode.
[0019] It will additionally be appreciated that the tech-
nique used to sense and determine the thrust vector 116
may vary depending, for example, on the configuration
of the VTOL aircraft 108. For example, some VTOL air-
craft 108, such as the one depicted in FIGS. 2 and 3,
include a plurality of propulsion sources 202 (only one
visible) that are rotatable, relative to the reference line
114, to a plurality of rotational positions. In such embod-
iments, the processor 106 is configured to determine the
thrust vector 116 based on the rotational position of each
of the propulsion sources 202, and is further configured
to compare the determined thrust vector 116 to the pre-
determined angle (α).
[0020] To implement this functionality, the at least one
sensor 102 may be implemented using a plurality of po-
sition sensors 204. Each position sensor 204, which may
be implemented using any one of numerous types of po-
sition sensors, is configured to sense the rotational po-
sition of a different one of the plurality of propulsion sourc-
es 202 and to supply a rotational position signal repre-
sentative of the rotational position to the processor 106.
The processor 106 receives the rotational position signal
from each position sensor 204 and processes the posi-
tion signals to determine the rotational position of each
of the propulsion sources 202.
[0021] In other embodiments, such as the one depicted
in FIG. 4, the VTOL aircraft 108 includes at least one
fixed vertical propulsion source 402 and at least one fixed
horizontal propulsion source 404. The at least one verti-
cal propulsion source 402 is configured to generate a
vertical thrust component, and the at least one horizontal
propulsion source 404 is configured to generate a hori-
zontal thrust component, and the processor is configured
to determine the thrust vector 116 based on a vector sum
of the vertical thrust component and the horizontal thrust
component. As used herein, the term "fixed" means that
the propulsion sources 402, 404, unlike those in the em-
bodiment depicted in FIGS. 2 and 3, are not rotatable to
various positions relative to the reference line 114. Rath-
er, the propulsion sources 402, 404 remain in a fixed
position.
[0022] To implement this functionality, the at least one
sensor 102 may be implemented using at least one first

sensor 406-1 and at least one second sensor 406-2. The
at least one first sensor 406-1 is coupled to the at least
one vertical propulsion source 402 and is configured to
sense at least one parameter representative of the ver-
tical thrust component and to supply a first sensor signal
representative thereof to the processor 106. Similarly,
the at least one second sensor 406-2 is coupled to the
at least one horizontal propulsion source 404 and is con-
figured to sense at least one parameter representative
of the horizontal thrust component and to supply a second
sensor signal representative thereof to the processor
106. The processor 106 receives and processes the first
and second sensor signals and is configured to deter-
mine the vertical thrust component from the first sensor
signal, and the horizontal thrust component from the sec-
ond sensor signal.
[0023] Before proceeding further, it should be noted
that the at least one parameter representative of the ver-
tical and horizontal thrust, and thus the at least one first
and second sensors 406-1, 406-2, may vary. It should
be further noted that the at least one parameter may also
vary depending on the type of propulsion sources used.
For example, in some embodiments, in which the pro-
pulsion sources 402, 404 are non-jet engines, the at least
one parameter may be engine torque and/or a predeter-
mined ratio between engine torque on the propulsion
sources. In such embodiments, the at least one first and
second sensors 406-1, 406-2 are engine torque sensors.
In other embodiments, in which the propulsion sources
402, 404 are jet engines, the at least one parameter may
be engine pressure ratio (EPR), which is the ratio of the
turbine exhaust pressure divided by the pressure at the
fan or inlet. In such embodiments, the at least one first
and second sensors 406-1, 406-2 are each implemented
using two separate pressure sensors for each propulsion
source 402, 406.
[0024] In other embodiments, as was also previously
noted, the one or more aircraft flight parameters may be
airspeed. In such embodiments, the processor 106 is
configured to determine that the aircraft 108 is operating
in the fixed-wing mode when the airspeed is greater than
a predetermined speed magnitude, and to determine that
the aircraft 108 is operating in the helicopter mode when
the airspeed is less than the predetermined speed mag-
nitude. The predetermined speed may vary depending,
for example, on the particular type of VTOL aircraft 108.
As with the previously described embodiments, however,
it is selected to provide a clear demarcation between op-
eration in the helicopter mode and the fixed-wing mode.
[0025] To implement this functionality, the at least one
sensor 104 may be implemented using at least one air-
speed sensor. The at least one airspeed sensor is con-
figured to sense the airspeed and to supply an airspeed
signal representative thereof to the processor 106. The
processor 106 receives and processes the airspeed sig-
nal to determine the airspeed, and then compares the
determined airspeed to the predetermined speed mag-
nitude.
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[0026] Having described the overall functionality of the
system 100 generally, a method that is implemented in
the system 100 will now be described. The method 500,
which is depicted in flowchart form in FIG. 5, represents
various embodiments of a method for selectively operat-
ing the EGPWS 102 in as a helicopter EPGWS or a fixed-
wing EGPWS. For illustrative purposes, the following de-
scription of method 500 may refer to elements mentioned
above in connection with FIG. 1. In practice, portions of
method 500 may be performed by different components
of the described system 100. It should be appreciated
that method 500 may include any number of additional
or alternative tasks, the tasks shown in FIG. 5 need not
be performed in the illustrated order, and method 500
may be incorporated into a more comprehensive proce-
dure or method having additional functionality not de-
scribed in detail herein.
[0027] The method 500 starts when the system 100 is
initialized. The processor 106 processes the one or more
aircraft flight parameters (502) and determines whether
the aircraft is operating in the helicopter mode or in the
fixed-wing mode (504). When the aircraft 108 is operating
in the helicopter mode, the processor 106 commands the
EGPWS 102 to operate as a helicopter EGPWS (506).
When the aircraft 108 is operating in the fixed-wing mode,
the processor 106 commands the EGPWS 102 to oper-
ate as a fixed-wing EGPWS (508).
[0028] As was previously noted, in other embodiments
the aircraft flight parameter may be a phase of flight of
the aircraft 108. In such embodiments, as depicted in
FIG. 6, the system 100 may use a flight management
system (FMS) 602 to supply the aircraft flight parameter
- that is, the phase of flight of the aircraft 108 - to the
processor 106. More specifically, with this embodiment,
the FMS 602 will supply a signal to the processor 106
indicating the phase of flight of the aircraft 108. The proc-
essor 106, in response to this signal, will command the
EGPWS 102 to operate as a helicopter EGPWS when
the signal indicates that the aircraft 108 is operating in
the takeoff mode or the approach mode, indicating that
it is in the helicopter mode. Otherwise, when not operat-
ing in either the takeoff mode or the approach mode, the
aircraft 108 will be considered to be operating in the fixed-
wing mode and the processor 106 will command the EG-
PWS 102 to operate as a fixed-wing EGPWS.
[0029] The system and method disclosed herein al-
lows an EGPWS to function as a helicopter EGPWS
when an aircraft is operating in a helicopter mode, and
as a fixed-wing EGPWS when the aircraft is operating in
a fixed-wing mode.
[0030] Those of skill in the art will appreciate that the
various illustrative logical blocks, modules, circuits, and
algorithm steps described in connection with the embod-
iments disclosed herein may be implemented as elec-
tronic hardware, computer software, or combinations of
both. Some of the embodiments and implementations
are described above in terms of functional and/or logical
block components (or modules) and various processing

steps. However, it should be appreciated that such block
components (or modules) may be realized by any
number of hardware, software, and/or firmware compo-
nents configured to perform the specified functions. To
clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, mod-
ules, circuits, and steps have been described above gen-
erally in terms of their functionality. Whether such func-
tionality is implemented as hardware or software de-
pends upon the particular application and design con-
straints imposed on the overall system. Skilled artisans
may implement the described functionality in varying
ways for each particular application, but such implemen-
tation decisions should not be interpreted as causing a
departure from the scope of the present invention. For
example, an embodiment of a system or a component
may employ various integrated circuit components, e.g.,
memory elements, digital signal processing elements,
logic elements, look-up tables, or the like, which may
carry out a variety of functions under the control of one
or more microprocessors or other control devices. In ad-
dition, those skilled in the art will appreciate that embod-
iments described herein are merely exemplary imple-
mentations.
[0031] The various illustrative logical blocks, modules,
and circuits described in connection with the embodi-
ments disclosed herein may be implemented or per-
formed with a general-purpose processor, a digital signal
processor (DSP), an application specific integrated cir-
cuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or tran-
sistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions de-
scribed herein. A general-purpose processor may be a
microprocessor, but in the alternative, the processor may
be any conventional processor, controller, microcontrol-
ler, or state machine. A processor may also be imple-
mented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality
of microprocessors, one or more microprocessors in con-
junction with a DSP core, or any other such configuration.
[0032] The steps of a method or algorithm described
in connection with the embodiments disclosed herein
may be embodied directly in hardware, in a software mod-
ule executed by a processor, or in a combination of the
two. A software module may reside in RAM memory, flash
memory, ROM memory, EPROM memory, EEPROM
memory, registers, hard disk, a removable disk, a CD-
ROM, or any other form of storage medium known in the
art. An exemplary storage medium is coupled to the proc-
essor such that the processor can read information from,
and write information to, the storage medium. In the al-
ternative, the storage medium may be integral to the proc-
essor. The processor and the storage medium may re-
side in an ASIC.
[0033] Techniques and technologies may be de-
scribed herein in terms of functional and/or logical block
components, and with reference to symbolic represen-
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tations of operations, processing tasks, and functions
that may be performed by various computing compo-
nents or devices. Such operations, tasks, and functions
are sometimes referred to as being computer-executed,
computerized, software-implemented, or computer-im-
plemented. In practice, one or more processor devices
can carry out the described operations, tasks, and func-
tions by manipulating electrical signals representing data
bits at memory locations in the system memory, as well
as other processing of signals. The memory locations
where data bits are maintained are physical locations
that have particular electrical, magnetic, optical, or or-
ganic properties corresponding to the data bits. It should
be appreciated that the various block components shown
in the figures may be realized by any number of hardware,
software, and/or firmware components configured to per-
form the specified functions. For example, an embodi-
ment of a system or a component may employ various
integrated circuit components, e.g., memory elements,
digital signal processing elements, logic elements, look-
up tables, or the like, which may carry out a variety of
functions under the control of one or more microproces-
sors or other control devices.
[0034] When implemented in software or firmware,
various elements of the systems described herein are
essentially the code segments or instructions that per-
form the various tasks. The program or code segments
can be stored in a processor-readable medium or trans-
mitted by a computer data signal embodied in a carrier
wave over a transmission medium or communication
path. The "computer-readable medium", "processor-
readable medium", or "machine-readable medium" may
include any medium that can store or transfer informa-
tion. Examples of the processor-readable medium in-
clude an electronic circuit, a semiconductor memory de-
vice, a ROM, a flash memory, an erasable ROM (EROM),
a floppy diskette, a CD-ROM, an optical disk, a hard disk,
a fiber optic medium, a radio frequency (RF) link, or the
like. The computer data signal may include any signal
that can propagate over a transmission medium such as
electronic network channels, optical fibers, air, electro-
magnetic paths, or RF links. The code segments may be
downloaded via computer networks such as the Internet,
an intranet, a LAN, or the like.
[0035] Some of the functional units described in this
specification have been referred to as "modules" in order
to more particularly emphasize their implementation in-
dependence. For example, functionality referred to here-
in as a module may be implemented wholly, or partially,
as a hardware circuit comprising custom VLSI circuits or
gate arrays, off-the-shelf semiconductors such as logic
chips, transistors, or other discrete components. A mod-
ule may also be implemented in programmable hardware
devices such as field programmable gate arrays, pro-
grammable array logic, programmable logic devices, or
the like. Modules may also be implemented in software
for execution by various types of processors. An identi-
fied module of executable code may, for instance, com-

prise one or more physical or logical modules of computer
instructions that may, for instance, be organized as an
object, procedure, or function. Nevertheless, the execut-
ables of an identified module need not be physically lo-
cated together, but may comprise disparate instructions
stored in different locations that, when joined logically
together, comprise the module and achieve the stated
purpose for the module. Indeed, a module of executable
code may be a single instruction, or many instructions,
and may even be distributed over several different code
segments, among different programs, and across sever-
al memory devices. Similarly, operational data may be
embodied in any suitable form and organized within any
suitable type of data structure. The operational data may
be collected as a single data set, or may be distributed
over different locations including over different storage
devices, and may exist, at least partially, merely as elec-
tronic signals on a system or network.
[0036] In this document, relational terms such as first
and second, and the like may be used solely to distinguish
one entity or action from another entity or action without
necessarily requiring or implying any actual such rela-
tionship or order between such entities or actions. Nu-
merical ordinals such as "first," "second," "third," etc. sim-
ply denote different singles of a plurality and do not imply
any order or sequence unless specifically defined by the
claim language. The sequence of the text in any of the
claims does not imply that process steps must be per-
formed in a temporal or logical order according to such
sequence unless it is specifically defined by the language
of the claim. The process steps may be interchanged in
any order without departing from the scope of the inven-
tion as long as such an interchange does not contradict
the claim language and is not logically nonsensical.
[0037] Furthermore, depending on the context, words
such as "connect" or "coupled to" used in describing a
relationship between different elements do not imply that
a direct physical connection must be made between
these elements. For example, two elements may be con-
nected to each other physically, electronically, logically,
or in any other manner, through one or more additional
elements.
[0038] As used herein, the term "axial" refers to a di-
rection that is generally parallel to or coincident with an
axis of rotation, axis of symmetry, or centerline of a com-
ponent or components. For example, in a cylinder or disc
with a centerline and generally circular ends or opposing
faces, the "axial" direction may refer to the direction that
generally extends in parallel to the centerline between
the opposite ends or faces. In certain instances, the term
"axial" may be utilized with respect to components that
are not cylindrical (or otherwise radially symmetric). For
example, the "axial" direction for a rectangular housing
containing a rotating shaft may be viewed as a direction
that is generally parallel to or coincident with the rotational
axis of the shaft. Furthermore, the term "radially" as used
herein may refer to a direction or a relationship of com-
ponents with respect to a line extending outward from a
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shared centerline, axis, or similar reference, for example
in a plane of a cylinder or disc that is perpendicular to
the centerline or axis. In certain instances, components
may be viewed as "radially" aligned even though one or
both of the components may not be cylindrical (or other-
wise radially symmetric). Furthermore, the terms "axial"
and "radial" (and any derivatives) may encompass direc-
tional relationships that are other than precisely aligned
with (e.g., oblique to) the true axial and radial dimensions,
provided the relationship is predominantly in the respec-
tive nominal axial or radial direction. As used herein, the
term "substantially" denotes within 5% to account for
manufacturing tolerances. Also, as used herein, the term
"about" denotes within 5% to account for manufacturing
tolerances.
[0039] While at least one exemplary embodiment has
been presented in the foregoing detailed description of
the invention, it should be appreciated that a vast number
of variations exist. It should also be appreciated that the
exemplary embodiment or exemplary embodiments are
only examples, and are not intended to limit the scope,
applicability, or configuration of the invention in any way.
Rather, the foregoing detailed description will provide
those skilled in the art with a convenient road map for
implementing an exemplary embodiment of the inven-
tion. It being understood that various changes may be
made in the function and arrangement of elements de-
scribed in an exemplary embodiment without departing
from the scope of the invention as set forth in the ap-
pended claims.

Claims

1. A system (100) for an aircraft (108) that is configured
to selectively operate in both a helicopter mode and
a fixed-wing mode, the system comprising:

an enhanced ground proximity warning system,
EGPWS, (102) configured, in response to a
command, to selectively operate as a helicopter
EGPWS or as a fixed-wing EGPWS;
at least one sensor (104) configured to sense at
least one aircraft flight parameter and to supply
sensor data representative of the at least one
aircraft flight parameter; and
a processor (106) in operable communication
with the at least one sensor and configured to:

process the sensor data to determine when
the aircraft is operating in the helicopter
mode and when the aircraft is operating in
the fixed-wing mode;
command the EGPWS to operate as the
helicopter EGPWS when the aircraft is op-
erating in the helicopter mode; and
command the EGPWS to operate as the
fixed-wing EGPWS when the aircraft is op-

erating in the fixed-wing mode.

2. The system of claim 1, wherein the one or more air-
craft flight parameters comprise a thrust vector.

3. The system of claim 2, wherein the processor is con-
figured to:

determine that the aircraft is operating in the
fixed-wing mode when the thrust vector is less
than a predetermined angle relative to a refer-
ence line; and
determine that the aircraft is operating in the hel-
icopter mode when the thrust vector is greater
than the predetermined angle relative to the ref-
erence line.

4. The system of claim 3, wherein:

the aircraft includes a plurality of propulsion
sources that are rotatable, relative to the refer-
ence line, to a plurality of rotational positions,
and
the processor is further configured to (i) deter-
mine the thrust vector based on the rotational
position of each of the propulsion sources, and
(ii) compare the determined thrust vector to the
predetermined angle,
wherein:

the at least one sensor comprises a plurality
of position sensors, each position sensor
configured to sense the rotational position
of a different one of the plurality of propul-
sion sources and to supply a rotational po-
sition signal representative of the rotational
position; and
the processor is coupled to receive the ro-
tational position signal from each position
sensor and is further configured to process
the position signals to determine the rota-
tional position of each of the propulsion
sources.

5. The system of claim 3, wherein:

the aircraft includes at least one vertical propul-
sion source and at least one horizontal propul-
sion source, the at least one vertical propulsion
source configured to generate a vertical thrust
component, the at least one horizontal propul-
sion source configured to generate a horizontal
thrust component; and
the processor is configured to determine the
thrust vector based on a vector sum of the ver-
tical thrust component and the horizontal thrust
component,
wherein:
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the at least one sensor comprises at least
one first sensor and at least one second
sensor;
the at least one first sensor is coupled to the
at least one vertical propulsion source and
is configured to sense at least one param-
eter representative of the vertical thrust
component and to supply a first sensor sig-
nal representative thereof;
the at least one second sensor is coupled
to the at least one horizontal propulsion
source and is configured to sense at least
one parameter representative of the hori-
zontal thrust component and to supply a
second sensor signal representative there-
of; and
the processor is coupled to receive the first
sensor signal and the second sensor signal
and is further configured to:

determine the vertical thrust compo-
nent from the first sensor signal, and
the horizontal thrust component from
the second sensor signal.

6. The system of claim 1, wherein:

the one or more aircraft flight parameters com-
prise airspeed; and
the processor is further configured to:

determine that the aircraft is operating in the
fixed-wing mode when the airspeed is
greater than a predetermined speed mag-
nitude; and
determine that the aircraft is operating in the
helicopter mode when the airspeed is less
than the predetermined speed magnitude.

7. The system of claim 6, wherein:

the at least one sensor comprises at least one
airspeed sensor;
the at least one airspeed sensor is configured
to sense the airspeed and supply an airspeed
signal representative thereof; and
the processor is further configured to (i) process
the airspeed signal to determine the airspeed,
and (ii) compare the determined airspeed to the
predetermined speed magnitude.

8. In an aircraft (108) configured to selectively operate
in both a helicopter mode and a fixed-wing mode, a
method for controlling operations of an enhanced
ground proximity warning system, EGPWS, (102)
disposed within the aircraft, the method comprising
the steps of:

processing, in a processor (106), one or more
aircraft flight parameters to determine when the
aircraft is operating in the helicopter mode and
when the aircraft is operating in the fixed-wing
mode;
commanding, via the processor, the EGPWS to
operate as a helicopter EGPWS when the air-
craft is operating in the helicopter mode; and
commanding, via the processor, the EGPWS to
operate as a fixed-wing EGPWS when the air-
craft is operating in the fixed-wing mode.

9. The method of claim 8, wherein:

the one or more aircraft flight parameters com-
prise a thrust vector;
determining that the aircraft is operating in the
fixed-wing mode when the thrust vector is less
than a predetermined angle relative to a refer-
ence line; and
determining that the aircraft is operating in the
helicopter mode when the thrust vector is great-
er than the predetermined angle relative to the
reference line.

10. The method of claim 9, wherein the aircraft includes
a plurality of propulsion sources that are rotatable,
relative to the reference line, to a plurality of rotational
positions, and wherein the method further compris-
es:

determining, in the processor, the thrust vector
based on the rotational position of each of the
propulsion sources; and
comparing, in the processor, the determined
thrust vector to the predetermined angle.

11. The method of claim 10, further comprising:

sensing, with position sensors, the rotational po-
sition of each of the plurality of propulsion sourc-
es and supplying a rotational position signals
representative of the rotational positions; and
processing, in the processor, the rotational po-
sition signals to determine the rotational position
of each of the propulsion sources,
wherein:

the aircraft includes at least one vertical pro-
pulsion source and at least one horizontal
propulsion source, the at least one vertical
propulsion source configured to generate a
vertical thrust component, the at least one
horizontal propulsion source configured to
generate a horizontal thrust component;
and
the method further comprises determining,
in the processor, the thrust vector based on
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a vector sum of the vertical thrust compo-
nent and the horizontal thrust component.

12. The method of claim 11, further comprising:

sensing, via at least one first sensor, at least one
parameter representative of the vertical thrust
component and supplying a first sensor signal
representative thereof;
sensing, via at least one second sensor, at least
one parameter representative of the horizontal
thrust component and supplying a second sen-
sor signal representative thereof,
processing, in the processor, the first sensor sig-
nal to determine the vertical thrust component,
and
processing, in the processor, the second sensor
signal to determine the horizontal thrust compo-
nent.

13. The method of claim 8, wherein:

the one or more aircraft flight parameters com-
prise airspeed;
determining that the aircraft is operating in the
fixed-wing mode when the airspeed is greater
than a predetermined speed magnitude; and
determining that the aircraft is operating in the
helicopter mode when the airspeed is less than
the predetermined speed magnitude.

14. The method of claim 13, further comprising:

sensing, via at least one airspeed sensor, the
airspeed and supplying an airspeed signal rep-
resentative thereof; and
processing, in the processor, the airspeed signal
to determine the airspeed; and
comparing, in the processor, the determined air-
speed to the predetermined speed magnitude.

15. The method of claim 8, wherein the one or more air-
craft flight parameters comprise a phase of flight of
the aircraft.

Patentansprüche

1. System (100) für ein Flugzeug (108), das dazu kon-
figuriert ist, um wahlweise sowohl im Helikopter-Mo-
dus als auch im Starrflügel-Modus betrieben zu wer-
den, wobei das System umfasst:

ein erweitertes Bodenannäherungswarnsystem
(Enhanced Ground Proximity Warning System),
EGPWS (102), das konfiguriert ist, um als Re-
aktion auf einen Befehl wahlweise als ein Heli-
kopter-EGPWS oder als ein Starrflügel-EGPWS

betrieben zu werden;
mindestens einen Sensor (104), der dazu kon-
figuriert ist, mindestens einen Flugparameter
des Flugzeugs zu erfassen und Sensordaten
bereitzustellen, die für den mindestens einen
Flugparameter des Flugzeugs repräsentativ
sind; und
einen Prozessor (106) in betriebsbereiter Kom-
munikation mit dem mindestens einen Sensor
und konfiguriert, um:

die Sensordaten zu verarbeiten, um zu be-
stimmen, wann das Flugzeug im Helikopter-
Modus und wann es im Starrflügel-Modus
betrieben wird;
dem EGPWS zu befehlen, als das Heliko-
pter-EGPWS betrieben zu werden, wenn
das Flugzeug im Helikopter-Modus betrie-
ben wird; und
dem EGPWS zu befehlen, als das Starrflü-
gel-EGPWS betrieben zu werden, wenn
das Flugzeug im Starrflügel-Modus betrie-
ben wird.

2. System nach Anspruch 1, wobei der eine oder die
mehreren Flugparameter des Flugzeugs einen
Schubvektor umfassen.

3. System nach Anspruch 2, wobei der Prozessor kon-
figuriert ist, um zu:

bestimmen, dass das Flugzeug im Starrflügel-
Modus betrieben wird, wenn der Schubvektor
kleiner als ein vorgegebener Winkel relativ zu
einer Referenzlinie ist; und
bestimmen, dass das Flugzeug im Helikopter-
Modus betrieben wird, wenn der Schubvektor
größer als der vorgegebene Winkel relativ zu
der Referenzlinie ist.

4. System nach Anspruch 3, wobei:

das Flugzeug eine Vielzahl von Antriebsquellen
enthält, die relativ zur Referenzlinie in eine Viel-
zahl von Drehpositionen drehbar sind, und
der Prozessor ferner dazu konfiguriert ist, (i) den
Schubvektor basierend auf der Drehposition je-
der der Antriebsquellen zu bestimmen und (ii)
den bestimmten Schubvektor mit dem vorgege-
benen Winkel zu vergleichen,
wobei:

der mindestens eine Sensor eine Vielzahl
von Positionssensoren umfasst, wobei je-
der Positionssensor dazu konfiguriert ist,
die Drehposition einer anderen der Vielzahl
von Antriebsquellen zu erfassen und ein
Drehpositionssignal bereitzustellen, das für
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die Drehposition repräsentativ ist; und
der Prozessor gekoppelt ist, um das Dreh-
positionssignal von jedem Positionssensor
zu empfangen und ferner dazu konfiguriert
ist, um die Positionssignale zu verarbeiten,
um die Drehposition jeder der Antriebsquel-
len zu bestimmen.

5. System nach Anspruch 3, wobei:

das Flugzeug mindestens eine vertikale An-
triebsquelle und mindestens eine horizontale
Antriebsquelle enthält, wobei die mindestens ei-
ne vertikale Antriebsquelle dazu konfiguriert ist,
eine vertikale Schubkomponente zu erzeugen,
wobei die mindestens eine horizontale Antriebs-
quelle dazu konfiguriert ist, eine horizontale
Schubkomponente zu erzeugen; und
der Prozessor dazu konfiguriert ist, den Schub-
vektor basierend auf einer Vektorsumme der
vertikalen Schubkomponente und der horizon-
talen Schubkomponente zu bestimmen,
wobei:

der mindestens eine Sensor mindestens ei-
nen ersten Sensor und mindestens einen
zweiten Sensor umfasst;
der mindestens eine erste Sensor mit der
mindestens einen vertikalen Antriebsquelle
gekoppelt ist und dazu konfiguriert ist, min-
destens einen Parameter zu erfassen, der
für die vertikale Schubkomponente reprä-
sentativ ist, und ein erstes Sensorsignal be-
reitzustellen, das dafür repräsentativ ist;
der mindestens eine zweite Sensor mit der
mindestens einen horizontalen Antriebs-
quelle gekoppelt ist und dazu konfiguriert
ist, mindestens einen Parameter zu erfas-
sen, der für die horizontale Schubkompo-
nente repräsentativ ist, und ein zweites
Sensorsignal bereitzustellen, das dafür re-
präsentativ ist; und
der Prozessor gekoppelt ist, um das erste
Sensorsignal und das zweite Sensorsignal
zu empfangen und ferner dazu konfiguriert
ist, um:

die vertikale Schubkomponente aus
dem ersten Sensorsignal und
die horizontale Schubkomponente aus
dem zweiten Sensorsignal zu bestim-
men.

6. System nach Anspruch 1, wobei:

der eine oder die mehreren Flugparameter des
Flugzeugs die Fluggeschwindigkeit umfassen;
und

der Prozessor ferner konfiguriert ist, um zu:

bestimmen, dass das Flugzeug im Starrflü-
gel-Modus betrieben wird, wenn die Flug-
geschwindigkeit größer als ein vorgegebe-
ner Geschwindigkeitswert ist; und
bestimmen, dass das Flugzeug im Heliko-
pter-Modus betrieben wird, wenn die Flug-
geschwindigkeit kleiner als der vorgegebe-
ne Geschwindigkeitswert ist.

7. System nach Anspruch 6, wobei:

der mindestens eine erste Sensor mindestens
einen Fluggeschwindigkeits-Sensor umfasst;
der mindestens eine Fluggeschwindigkeits-
Sensor dazu konfiguriert ist, die Fluggeschwin-
digkeit zu erfassen und ein Fluggeschwindig-
keits-Signal bereitzustellen, das dafür repräsen-
tativ ist; und
der Prozessor ferner dazu konfiguriert ist, um (i)
das Fluggeschwindigkeits-Signal zu verarbei-
ten, um die Fluggeschwindigkeit zu bestimmen,
und (ii) die bestimmte Fluggeschwindigkeit mit
dem vorgegebenen Geschwindigkeitswert zu
vergleichen.

8. In einem Flugzeug (108), das dazu konfiguriert ist,
um wahlweise sowohl im Helikopter-Modus als auch
im Starrflügel-Modus betrieben zu werden, ein Ver-
fahren zum Steuern des Betriebs eines erweiterten
Bodenannäherungswarnsystems (Enhanced
Ground Proximity Warning System), EGPWS (102),
das in dem Flugzeug angeordnet ist, wobei das Ver-
fahren die Schritte umfasst:

Verarbeiten in einem Prozessor (106) eines
oder mehrerer Flugparameter des Flugzeugs,
um zu bestimmen, wann das Flugzeug im Heli-
kopter-Modus betrieben wird und wann das
Flugzeug im Starrflügel-Modus betrieben wird;
Befehlen über den Prozessor an das EGPWS,
als ein Helikopter-EGPWS betrieben zu werden,
wenn das Flugzeug im Helikopter-Modus betrie-
ben wird; und
Befehlen über den Prozessor an das EGPWS,
als ein Starrflügel-EGPWS betrieben zu wer-
den, wenn das Flugzeug im Starrflügel-Modus
betrieben wird.

9. Verfahren nach Anspruch 8, wobei:

der eine oder die mehreren Flugparameter des
Flugzeugs einen Schubvektor umfasst/umfas-
sen;
Bestimmen, dass das Flugzeug im Starrflügel-
Modus betrieben wird, wenn der Schubvektor
kleiner als ein vorgegebener Winkel relativ zu
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einer Referenzlinie ist; und
Bestimmen, dass das Flugzeug im Helikopter-
Modus betrieben wird, wenn der Schubvektor
größer als der vorgegebene Winkel relativ zu
der Referenzlinie ist.

10. Verfahren nach Anspruch 9, wobei das Flugzeug ei-
ne Vielzahl von Antriebsquellen enthält, die relativ
zur Referenzlinie in eine Vielzahl von Drehpositio-
nen drehbar sind, und wobei das Verfahren ferner
umfasst:

Bestimmen in dem Prozessor des Schubvektors
basierend auf der Drehposition jeder der An-
triebsquellen und
Vergleichen in dem Prozessor des bestimmten
Schubvektors mit dem vorgegebenen Winkel.

11. Verfahren nach Anspruch 10, ferner umfassend:

Erfassen der Drehposition jeder der Vielzahl von
Antriebsquellen mit den Positionssensoren und
Bereitstellen von Drehpositionssignalen, die für
die Drehpositionen repräsentativ sind; und
Verarbeiten in dem Prozessor der Drehpositi-
onssignale, um die Drehposition jeder der An-
triebsquellen zu bestimmen,
wobei:

das Flugzeug mindestens eine vertikale An-
triebsquelle und mindestens eine horizon-
tale Antriebsquelle enthält, wobei die min-
destens eine vertikale Antriebsquelle dazu
konfiguriert ist, eine vertikale Schubkompo-
nente zu erzeugen, wobei die mindestens
eine horizontale Antriebsquelle dazu konfi-
guriert ist, eine horizontale Schubkompo-
nente zu erzeugen; und
das Verfahren ferner das Bestimmen in
dem Prozessor des Schubvektors basie-
rend auf einer Vektorsumme der vertikalen
Schubkomponente und der horizontalen
Schubkomponente umfasst.

12. Verfahren nach Anspruch 11, ferner umfassend:

Erfassen über mindestens einen ersten Sensor
mindestens eines Parameters, der für die verti-
kale Schubkomponente repräsentativ ist, und
Bereitstellen eines ersten Sensorsignals, das
dafür repräsentativ ist;
Erfassen über mindestens einen zweiten Sen-
sor mindestens eines Parameters, der für die
horizontale Schubkomponente repräsentativ
ist, und Bereitstellen eines zweiten Sensorsig-
nals, das dafür repräsentativ ist,
Verarbeiten des ersten Sensorsignals in dem
Prozessor, um die vertikale Schubkomponente

zu bestimmen, und
Verarbeiten des zweiten Sensorsignals in dem
Prozessor, um die horizontale Schubkompo-
nente zu bestimmen.

13. Verfahren nach Anspruch 8, wobei:

der eine oder die mehreren Flugparameter des
Flugzeugs die Fluggeschwindigkeit umfassen;
und
Bestimmen, dass das Flugzeug im Starrflügel-
Modus betrieben wird, wenn die Fluggeschwin-
digkeit größer als ein vorgegebener Geschwin-
digkeitswert ist; und
Bestimmen, dass das Flugzeug im Helikopter-
Modus betrieben wird, wenn die Fluggeschwin-
digkeit kleiner als der vorgegebene Geschwin-
digkeitswert ist.

14. Verfahren nach Anspruch 13, ferner umfassend:

Erfassen der Fluggeschwindigkeit über mindes-
tens einen Fluggeschwindigkeits-Sensor und
Bereitstellen eines Fluggeschwindigkeits-Sig-
nals, das dafür repräsentativ ist; und
Verarbeiten des Fluggeschwindigkeits-Signals
in dem Prozessor, um die Fluggeschwindigkeit
zu bestimmen; und
Vergleichen der bestimmten Fluggeschwindig-
keit in dem Prozessor mit dem vorgegebenen
Geschwindigkeitswert.

15. Verfahren nach Anspruch 8, wobei der eine oder die
mehreren Flugparameter des Flugzeugs eine Flug-
phase des Flugzeugs umfassen.

Revendications

1. Système (100) pour un aéronef (108) configuré pour
fonctionner de manière sélective à la fois
en mode hélicoptère et en mode à voilure fixe, le
système comprenant :

un système amélioré d’avertissement de proxi-
mité du sol, EGPWS, (102) configuré, en répon-
se à une commande, pour fonctionner de ma-
nière sélective soit en tant qu’EGPWS d’hélicop-
tère, soit en tant qu’EGPWS d’aéronef à voilure
fixe ;
au moins un capteur (104) configuré pour dé-
tecter au moins un paramètre de vol de l’aéronef
et pour transmettre des données de capteur re-
présentatives au moins du paramètre de vol de
l’aéronef ; et
un processeur (106) en communication opéra-
tionnelle avec au moins le capteur et configuré
pour :
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traiter les données du capteur pour déter-
miner quand l’aéronef fonctionne en mode
hélicoptère et quand l’aéronef fonctionne en
mode à voilure fixe ;
commander à l’EGPWS de fonctionner en
tant qu’EGPWS d’hélicoptère lorsque l’aé-
ronef fonctionne en mode hélicoptère ; et
commander à l’EGPWS de fonctionner en
tant qu’EGPWS d’aéronef à voilure fixe lors-
que l’aéronef fonctionne en mode à voilure
fixe.

2. Système de la revendication 1, dans lequel le ou les
paramètres de vol de l’aéronef comprennent un vec-
teur de poussée.

3. Système de la revendication 2, dans lequel le pro-
cesseur est configuré pour :

déterminer que l’aéronef fonctionne en mode à
voilure fixe lorsque le vecteur de poussée est
inférieur à un angle prédéterminé par rapport à
une ligne de référence ; et
déterminer que l’aéronef fonctionne en mode
hélicoptère lorsque le vecteur de poussée est
supérieur à l’angle prédéterminé par rapport à
la ligne de référence.

4. Système de la revendication 3, dans lequel :

l’aéronef inclut une pluralité de sources de pro-
pulsion qui sont rotatives, par rapport à la ligne
de référence, vers une pluralité de positions de
rotation, et
le processeur est en outre configuré pour (i) dé-
terminer le vecteur de poussée en fonction de
la position de rotation de chacune des sources
de propulsion, et (ii) comparer le vecteur de
poussée déterminé avec l’angle prédéterminé,
dans lequel :

au moins le capteur comprend une pluralité
de capteurs de position, chaque capteur de
position étant configuré pour détecter la po-
sition de rotation d’une différente source de
propulsion parmi la pluralité de sources de
propulsion et pour transmettre un signal de
position de rotation représentatif de la po-
sition de rotation ; et
le processeur est couplé pour recevoir le
signal de position de rotation provenant de
chaque capteur de position et est en outre
configuré pour traiter les signaux de posi-
tion afin de déterminer la position de rotation
de chacune des sources de propulsion.

5. Système de la revendication 3, dans lequel :

l’aéronef inclut au moins une source de propul-
sion verticale et au moins une source de propul-
sion horizontale, au moins la source de propul-
sion verticale étant configurée pour générer une
composante de poussée verticale, au moins la
source de propulsion horizontale étant configu-
rée pour générer une composante de poussée
horizontale ; et
le processeur est configuré pour déterminer le
vecteur de poussée en fonction de la somme
vectorielle de la composante de poussée verti-
cale et de la composante de poussée horizon-
tale,
dans lequel :

au moins le capteur comprend au moins un
premier capteur et au moins un deuxième
capteur ;
au moins le premier capteur est couplé à au
moins la source de propulsion verticale et
est configuré pour détecter au moins un pa-
ramètre représentatif de la composante de
poussée verticale et pour transmettre un
premier signal de capteur représentatif de
celle-ci
au moins le deuxième capteur est couplé à
au moins la source de propulsion horizon-
tale et est configuré pour détecter au moins
un paramètre représentatif de la composan-
te de poussée horizontale et pour transmet-
tre un deuxième signal de capteur repré-
sentatif de celle-ci ; et
le processeur est couplé pour recevoir le
premier signal de capteur et le deuxième
signal de capteur et est en outre configuré
pour :

déterminer la composante de poussée
verticale à partir du premier signal de
capteur, et
déterminer la composante de poussée
horizontale à partir du deuxième signal
de capteur.

6. Système de la revendication 1, dans lequel :

le ou les paramètres de vol de l’aéronef com-
prennent la vitesse anémométrique ; et
le processeur est en outre configuré pour :

déterminer que l’aéronef fonctionne en mo-
de à voilure fixe lorsque la vitesse anémo-
métrique est supérieure à une amplitude de
vitesse prédéterminée ; et
déterminer que l’aéronef fonctionne en mo-
de hélicoptère lorsque la vitesse anémomé-
trique est inférieure à l’amplitude de vitesse
prédéterminée.
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7. Système de la revendication 6, dans lequel :

au moins le capteur comprend au moins un cap-
teur de vitesse anémométrique ;
au moins le capteur de vitesse anémométrique
est configuré pour détecter la vitesse anémo-
métrique et transmettre un signal de vitesse
anémométrique représentatif de celle-ci ; et
le processeur est en outre configuré pour (i) trai-
ter le signal de vitesse anémométrique pour dé-
terminer la vitesse anémométrique, et (ii) com-
parer la vitesse anémométrique déterminée
avec l’amplitude de vitesse prédéterminée.

8. Dans un aéronef (108) configuré pour fonctionner
de manière sélective à la fois en mode hélicoptère
et en mode à voilure fixe, procédé pour contrôler les
opérations d’un système amélioré d’avertissement
de proximité du sol, EGPWS, (102) disposé dans
l’aéronef, le procédé comprenant les étapes de :

traitement, dans un processeur (106), d’un ou
plusieurs paramètres de vol de l’aéronef afin de
déterminer quand l’aéronef fonctionne en mode
hélicoptère et quand l’aéronef fonctionne en mo-
de à voilure fixe ;
commande, via le processeur, du fonctionne-
ment de l’EGPWS en tant qu’EGPWS d’hélicop-
tère lorsque l’aéronef fonctionne en mode
hélicoptère ; et
commande, via le processeur, du fonctionne-
ment de l’EGPWS en tant qu’EGPWS d’aéronef
à voilure fixe lorsque l’aéronef fonctionne en mo-
de à voilure fixe.

9. Procédé de la revendication 8, dans lequel :

le ou les paramètres de vol de l’aéronef com-
prennent un vecteur de poussée ;
la détermination que l’aéronef fonctionne en mo-
de à voilure fixe lorsque le vecteur de poussée
est inférieur à un angle prédéterminé par rapport
à une ligne de référence ; et
la détermination que l’aéronef fonctionne en mo-
de hélicoptère lorsque le vecteur de poussée
est supérieur à l’angle prédéterminé par rapport
à la ligne de référence.

10. Procédé de la revendication 9, dans lequel l’aéronef
inclut une pluralité de sources de propulsion qui sont
rotatives, par rapport à la ligne de référence, vers
une pluralité de positions de rotation, et dans lequel
le procédé comprend en outre :

la détermination, dans le processeur, du vecteur
de poussée en fonction de la position de rotation
de chacune des sources de propulsion ; et
la comparaison, dans le processeur, du vecteur

de poussée déterminé avec l’angle prédétermi-
né.

11. Procédé de la revendication 10, comprenant en
outre :

la détection, avec des capteurs de position, de
la position de rotation de chaque pluralité de
sources de propulsion et la transmission de si-
gnaux de position de rotation représentatifs des
positions de rotation ; et
le traitement, dans le processeur, des signaux
de position de rotation pour déterminer la posi-
tion de rotation de chacune des sources de pro-
pulsion,
dans lequel :

l’aéronef inclut au moins une source de pro-
pulsion verticale et au moins une source de
propulsion horizontale, la source de propul-
sion verticale au moins étant configurée
pour générer une composante de poussée
verticale, la source de propulsion horizon-
tale au moins étant configurée pour générer
une composante de poussée horizontale ;
et
le procédé comprend en outre la détermi-
nation, dans le processeur, du vecteur de
poussée en fonction de la somme vectoriel-
le de la composante de poussée verticale
et de la composante de poussée horizonta-
le.

12. Procédé de la revendication 11, comprenant en
outre :

la détection, via au moins un premier capteur,
d’au moins un paramètre représentatif de la
composante de poussée verticale et la trans-
mission d’un premier signal de capteur repré-
sentatif de celle-ci ;
la détection, via au moins un deuxième capteur,
d’au moins un paramètre représentatif de la
composante de poussée horizontale et la trans-
mission d’un deuxième signal de capteur repré-
sentatif de celle-ci ;
le traitement, dans le processeur, du premier
signal de capteur pour déterminer la composan-
te de poussée verticale, et
le traitement, dans le processeur, du deuxième
signal de capteur pour déterminer la composan-
te de poussée horizontale.

13. Procédé de la revendication 8, dans lequel :

le ou les paramètres de vol de l’aéronef com-
prennent la vitesse anémométrique ;
la détermination que l’aéronef fonctionne en mo-
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de à voilure fixe lorsque la vitesse anémométri-
que est supérieure à une amplitude de vitesse
prédéterminée ; et
la détermination que l’aéronef fonctionne en mo-
de hélicoptère lorsque la vitesse anémométri-
que est inférieure à l’amplitude de vitesse pré-
déterminée.

14. Procédé de la revendication 13, comprenant en
outre :

la détection, via au moins un capteur de vitesse
anémométrique, de la vitesse anémométrique
et la transmission d’un signal de vitesse anémo-
métrique représentatif de celle-ci ; et
le traitement, dans le processeur, du signal de
vitesse anémométrique pour déterminer la vi-
tesse anémométrique ; et
la comparaison, dans le processeur, de la vites-
se anémométrique déterminée avec l’amplitude
de vitesse prédéterminée.

15. Procédé de la revendication 8, dans lequel le ou les
paramètres de vol de l’aéronef comprennent une
phase de vol de l’aéronef.
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