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(54) Aircraft systems and methods for attitude recovery

(57) A vehicle system is provided. The system in-
cludes a processor configured to receive data represent-
ative of a current attitude and a desired attitude and to
generate display signals associated with the current at-
titude and the desired attitude. The system further in-
cludes a display device configured to receive the display
signals and operable to selectively render an image in-
cluding roll angle alert symbology. The roll angle alert
symbology includes a first curved arrow.
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Description

PRIORITY CLAIM

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 61/666,584, filed June 29, 2012
and hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present invention generally relates to air-
craft system and displays, and more particularly relates
to aircraft display systems and methods that assist in
attitude recovery.

BACKGROUND

[0003] Aircraft and aircraft systems continue to ad-
vance in sophistication, particularly with respect to air-
craft display systems. Flight instruments and associated
displays are used on aircraft to integrate information from
data sources and to perform, or assist a user in perform-
ing, functions related to, for example, flight planning,
guidance and navigation, and performance manage-
ment. The easier it is for the pilot to obtain and understand
the information provided by these instruments and dis-
plays, the more likely that the pilot will be able to suc-
cessfully navigate the aircraft.
[0004] One type of flight display system is an attitude
indicator that informs the pilot of the orientation of the
aircraft relative to earth. Such attitude indicators indicate
the pitch (fore and aft tilt) and roll (side to side tilt) of the
aircraft. Although attitude indicators are common in air-
craft, any improvement that enhances situational aware-
ness and control of the aircraft is beneficial.
[0005] Accordingly, it is desirable to provide improved
aircraft display systems and methods. In addition, it is
desirable to improved aircraft display systems and meth-
ods to assist  in attitude recovery. Furthermore, other
desirable features and characteristics of the present in-
vention will become apparent from the subsequent de-
tailed description of the invention and the appended
claims, taken in conjunction with the accompanying
drawings and this background of the invention.

BRIEF SUMMARY

[0006] In accordance with an exemplary embodiment,
a vehicle system is provided. The system includes a proc-
essor configured to receive data representative of a cur-
rent attitude and a desired attitude and to generate dis-
play signals associated with the current attitude and the
desired attitude. The system further includes a display
device configured to receive the display signals and op-
erable to selectively render an image including roll angle
alert symbology. The roll angle alert symbology includes
a first curved arrow.
[0007] In accordance with another exemplary embod-

iment, a vehicle display method is provided. The method
includes receiving data representative of a current atti-
tude and a desired attitude for a vehicle; evaluating a roll
alert condition of the vehicle; displaying, during the roll
alert condition, a first curved arrow on an attitude indica-
tor; and modifying, during the roll alert condition, an ap-
pearance of the first curved arrow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention will hereinafter be de-
scribed in conjunction with the following drawing figures,
wherein like numerals denote like elements, and
[0009] FIG. 1 is a block diagram of an aircraft system
according to an exemplary embodiment;
[0010] FIG. 2 is an image generated by the aircraft sys-
tem of FIG. 1 according to an exemplary embodiment;
[0011] FIG. 3 is an image generated by the aircraft sys-
tem of FIG. 1 subsequent to the image of FIG. 2 according
to an exemplary embodiment;
[0012] FIG. 4 is an image generated by the aircraft sys-
tem of FIG. 1 according to an alternate exemplary em-
bodiment;
[0013] FIG. 5 is an image generated by the aircraft sys-
tem of FIG. 1 subsequent to the image of FIG. 4 according
to an alternate exemplary embodiment;
[0014] FIG. 6 is an image generated by the aircraft sys-
tem of FIG. 1 according to a further exemplary embodi-
ment;
[0015] FIG. 7 is an image generated by the aircraft sys-
tem of FIG. 1 subsequent to the image of FIG. 6 according
to a further exemplary embodiment; and
[0016] FIG. 8 is a flow chart for a method of displaying
an aircraft attitude adjustment in accordance with an ex-
emplary embodiment.

DETAILED DESCRIPTION

[0017] 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. Furthermore,
there is no intention to be bound by any theory presented
in the preceding background or the following detailed de-
scription.
[0018] Broadly, exemplary embodiments discussed
herein include display aircraft systems and methods to
provide attitude information in the form of an attitude dis-
play or indicator. In addition to displaying attitude, exem-
plary embodiments may evaluate the current attitude rel-
ative to a desired attitude, and if applicable, generate a
roll angle alert during an excessive roll angle condition.
During an excessive roll angle condition, the attitude in-
dicators may include one or more arrows orientated in
the appropriate direction of the corrective roll. Such ar-
rows may be positioned in the attitude indicator above
the wing symbology and/or below the  wing symbology.
In some embodiments, the arrows may be selectively
displayed based on the pitch condition of the aircraft.
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[0019] FIG. 1 illustrates a schematic diagram of an ex-
emplary aircraft system 120 for displaying the roll arrow
symbology discussed in an aircraft 100 in greater detail
below, as well as performing associated methods. Al-
though an aircraft 100 is referenced, the system 120 may
be associated with any of a number of different types of
vehicles, such as helicopters, unmanned aircraft, or sub-
marines. Exemplary embodiments may be embodied in
software and/or hardware that is included in an existing
system located on the aircraft 100. The aircraft system
120 may be associated with or form part of larger aircraft
system, such as a flight management system (FMS) or
a navigation system.
[0020] In the depicted exemplary embodiment, the
system 120 may include a processing device 124 that is
in signal communication with altitude sensors 126, atti-
tude sensors 132, and display device 130. In general,
the processing device 124 may include any suitable com-
ponent for carrying out the functions described below,
including a processor, memory, and one or more input
and/or output device interfaces that are communicatively
coupled together. As such, the processing device 124
may include a hardware device for executing software,
particularly software stored in memory as an ordered list-
ing of executable instructions for implementing logical
functions. Such memory may include any one or combi-
nation of volatile memory elements (e.g., random access
memory (RAM, such as DRAM, SRAM, SDRAM, VRAM,
etc.)), and/or nonvolatile memory elements (e.g., ROM,
hard drive, tape, CD-ROM, etc.). Any suitable input and
output devices may be provided, including a keyboard,
touchscreen mouse, scanner, microphone, and/or cam-
era.
[0021] The altitude sensors 126 may be any one of or
combination of existing altitude sensors, for example bar-
ometric altimeter, global positioning systems (GPS), ra-
dar altimeter (RADALT), air data computer (ADC), or a
geometric altitude calculated from information from the
other types of altitude sensors. The attitude sensors 132
may broadly refer to roll-angle and pitch angle informa-
tion sources, such as an inertial reference system (IRS),
attitude and heading reference system (AHRS) , sepa-
rate gyroscopes, and/or other types of sources.
[0022] In one exemplary embodiment, the display de-
vice 130 may be, for example, a panel-mounted heads
down display (HDD) used in avionics for displaying flight
information, as discussed below. Moreover, the display
device 130 may be any type of system, including a pri-
mary flight display system, a head up display as an over-
lay, or a head mounted display system, such as a "near
to eye display" system. In general, the display device 130
may include any device or apparatus suitable for display-
ing flight information or other data associated with oper-
ation of the aircraft, including various types of computer
generated symbols and information representing, for ex-
ample, pitch, heading, flight path, airspeed, altitude, run-
way information, waypoints, targets, obstacle, terrain,
and RNP data in an integrated, multi-color or mono-

chrome form. In particular, the display device 130 may
receive display signals from the processing device 124
to display the symbology and graphics discussed below.
[0023] In this embodiment, the display device 130 is
located within a cockpit of the aircraft. It should be ap-
preciated that, in practice, the display device 130 may
be located outside the aircraft (e.g., on the ground as
part of an air traffic control center or another command
center). Although not shown, a user interface may also
be provided and adapted to allow a user (e.g., pilot, co-
pilot, or crew member) to interact with the system 120.
[0024] During operation, the processing device 124 re-
ceives altitude information from the altitude sensors 126
and attitude information from the attitude sensor 132, in-
cluding vehicle roll angle information, roll angle rate in-
formation, pitch angle information, and/or pitch angle rate
information. As used herein, the term "roll angle’ may
refer to the bank angle, e.g., the difference between the
aircraft wings and horizontal. The processing device 124
may also receive information about a desired roll angle,
which may be based on the flight condition. For example,
the desired roll angle may be horizontal (or zero) or a
non-horizontal value, such as during a flight transition.
As such, the desired roll angle information additionally
may be based on flight plan information provided to the
processing device 124.
[0025] The processing device 124 determines if a roll
angle alert condition exists and generates a roll angle
alert signal based on the received altitude information,
the roll angle information and/or the roll angle rate infor-
mation. In one exemplary embodiment, the processing
device 124 may evaluate the roll condition by comparing
the current roll angle to a predetermined roll angle that
may indicate an excessive roll condition. The predeter-
mined roll  angle may be any suitable roll angle, such as
40°, 45°, or 50°. In another exemplary embodiment, the
processing device 124 evaluates the roll condition by
comparing the current roll angle to the desired roll angle.
If the current roll angle differs from the desired roll angle
by more than a predetermined value, the processing de-
vice 124 may initiate a roll angle alert. Other factors may
also be considered. As discussed below, the roll alert
signal may also be based on the pitch angle information
and pitch angle rate information.
[0026] As noted above, the processing device 124 then
generates display commands representing this data, and
sends display commands to the display device 130. The
display device 130 and/or processing device 124 may
include a graphics display generator for generating the
appropriate symbology on the screen of the display de-
vice 130, as discussed in greater detail below. Particu-
larly, the display device 130 may be an attitude indicator
that displays current attitude as well as other flight infor-
mation. As described below, such an attitude indicator
may provide a warning or alert of an excessive roll con-
dition. The symbology generated during the roll angle
alert condition is described in greater detail below with
reference to FIGS. 2-7.
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[0027] FIGS. 2 and 3 depict a representative display
image (or attitude indicator) 200 that may be displayed
on the display device 130 (FIG. 1). As described below,
FIG. 2 depicts the display image 200 in a first moment
of time and FIG. 3 depicts the display image 200 in a
subsequent, second moment of time to show the dynamic
nature of the display image 200. In some embodiments,
the display image 200 may be more static, e.g., the dis-
play image 200 may be represented by FIG. 2 or FIG. 3.
However, as in some of the embodiments discussed be-
low, the display image 200 may transition between the
view in FIG. 2 to the view in FIG. 3.
[0028] Generally, display image 200 is an attitude in-
dicator used to pictorially represent aircraft pitch and roll
attitudes. The display image 200 includes "wings" or hor-
izontal lines 210 with a dot between them representing
the actual wings and nose of the aircraft. The display
image 200 further includes an "attitude sphere" including
regions 220 and 222, together with a horizon line 224
representative of the ground, the sky and the horizon,
respectively. The display image 200 further includes a
pitch tape 230 with a vertical scale that indicates the air-
craft pitch attitude with respect to a horizontal plane and
a roll angle pointer (or "sky pointer," "roll angle," "zero
roll reference position") 240 indicates the roll attitude of
the aircraft with respect  to the roll scale 242. As such,
the pitch tape 230 and roll angle pointer 240 indicate the
current pitch and roll angle, respectively. Other symbol-
ogy may include an altitude scale, a speed scale, and
other aircraft symbology. Details of symbology or location
of markings on the display image 200 (as well as the
display images discussed below) may change from im-
plementation to implementation.
[0029] As will now be described in greater detail, the
display image 200 further displays roll symbology 250
generated in response to a roll angle alert condition. The
roll symbology 250 is provided by the processing device
124 (FIG. 1) to indicate to the pilot the desired or correct
direction of roll. In the example illustrated by FIGS. 2 and
3, the roll symbology 250 is in the form of an outlined,
transparent solid curved arrow 252 with a base posi-
tioned at the wings 210. The symbology (or "arrow") 252
is curved in the direction of the attitude correction. In the
exemplary embodiment of FIGS. 2 and 3, the arrow 252
has a circular arc, although other curved shapes may be
provided.
[0030] As noted above, the arrow 252 may be dynamic,
e.g., change appearance to improve situational aware-
ness, as depicted in FIGS. 2 and 3. As such, the arrow
252 may initially extend from a length of approximately
90°, as shown in FIG. 2, to a length of almost 180°, as
shown in FIG. 3. In one exemplary embodiment, the ar-
row 252 starts at a length of no less than 30°. In other
embodiment, the arrow 252 may start at approximately
45° or more (from a wing) and increase in length at a
fixed rate until either reaching a fixed angle (e.g., 135°),
as shown, or to the roll angle pointer 240. Any suitable
lengths and/or length differential may be provided, as

necessary or desired for situational awareness. Upon
reaching the maximum angle, as shown in FIG. 3, the
arrow 252 may return to the initial position, as shown in
FIG. 2, or to another predetermined position.
[0031] The arrow 252 may be any suitable color, and
in some embodiments, the color of the arrow 252 may
reflect the urgency of the roll angle alert condition. For
example, the arrow 252 may be either yellow for a cau-
tion, red for a warning, and/or any suitable color based
on, for example, the difference between the current roll
angle and the desired roll angle. As an example, if the
differential is between 45° and 55°, the arrow 252 may
be displayed in yellow as a caution, and if the differential
is above 55°, the arrow 252 may be displayed in red as
a warning.
[0032] The rate of growth between the arrows 252 re-
flected in FIGS. 2 and 3 may also be considered. As one
example, the transition between the arrows 252 in FIGS.
2 and 3 may be, for example, approximately 5°-15° per
second until the maximum length is reached. In other
words, during the intervening time periods between
FIGS. 2 and 3, the arrow 252 may grow to a series of
intermediate lengths, e.g., as a constant rate.
[0033] As noted above, the arrow 252 is orientated in
the direction of the corrective roll to return to an appro-
priate attitude. The curved arrows discussed herein may
increase the sense of rolling movement to the viewer.
Any growth and/or movement discussed herein may in-
crease the visibility and give a sense of the control move-
ment needed to correct a situation. Additional consider-
ation may include the processing limitations and/or ca-
pabilities of the display and processing device.
[0034] FIGS. 4 and 5 are images 400 generated by the
aircraft system of FIG. 1 as an attitude indicator according
to an alternate exemplary embodiment. Similar to the dis-
play image 200 of FIGS. 2 and 3, FIG. 4 depicts the image
400 in a first moment of time and FIG. 5 depicts the image
400 in a subsequent, second moment of time to show
the dynamic nature of the attitude indicator. In some em-
bodiments, the image 400 may be more static, e.g., the
image 400 may be represented by FIG. 4 or FIG. 5.
[0035] As above, the image 400 further includes roll
symbology 450. The roll symbology 450 may be provided
by the processing device 124 (FIG. 1) to indicate to the
pilot the desired or correct direction of roll. In the example
illustrated by FIGS. 4 and 5, the roll symbology 450 is in
the form of a first outlined, transparent curved arrow 452
with a base positioned at wings 410 and a second out-
lined, transparent curved arrow 454 with a base posi-
tioned at wings 410. In general, the second arrow 454 is
generally a mirror image of the first arrow 452 about the
wings 410. The arrows 452, 454 are curved in the direc-
tion of the attitude correction. As shown, the first arrow
452 is positioned above the wings 410, similar to the ar-
rows 250 of FIGS. 2 and 3, and the second arrow 454 is
positioned below the wings 410. The dual arrows 452,
454 may provide additional or enhanced situational
awareness to the pilot of the aircraft.
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[0036] FIGS. 6 and 7 are a display image 600 gener-
ated by the aircraft system 120 of FIG. 1 as an attitude
indicator according to an alternate exemplary embodi-
ment. Similar to the  display image 200 of FIGS. 2 and
3, FIG. 6 depicts the display image 600 in a first moment
of time and FIG. 7 depicts the image 600 in a subsequent,
second moment of time to show the dynamic nature of
the attitude indicator. In some embodiments, the image
600 may be more static, e.g., the image 600 may be
represented by FIG. 6 or FIG. 7.
[0037] As above, the display image 600 further in-
cludes roll symbology 650. The roll symbology 650 may
be provided by the processing device 124 (FIG. 1) to
indicate to the pilot the desired or correct direction of roll.
In the example illustrated by FIGS. 6 and 7, the roll sym-
bology 650 is in the form of an outlined, transparent
curved arrow 652 with a base positioned at wings 610.
The arrow 652 is curved in the direction of the attitude
correction. In this embodiment, the arrow 652 is posi-
tioned below the wings 610, similar to the arrows 454 of
FIGS. 4 and 5.
[0038] In some exemplary embodiments, the attitude
symbology may be dependent on the pitch of the aircraft
such that the system 120 displays some combination of
the symbology 250, 450, 650 discussed above in refer-
ence to FIGS. 2-7 based on the pitch of the aircraft. As
noted above in the discussion of FIG. 1, pitch angle in-
formation may be provided by attitude sensor 132.
[0039] In one exemplary embodiment, if the aircraft has
a generally neutral pitch (e.g., between -5° pitch and 15°
pitch), the system 120 may generate symbology for the
attitude indicator during a roll angle alert condition such
as that shown in FIGS. 4 and 5. In this situation and as
shown in FIGS. 4 and 5, the system 120 may generate
images 400 with symbology that includes dual roll arrows
452, 454 above and below the wings 410.
[0040] However, if the aircraft has a nose down pitch
(e.g., less than -5°), the system 120 may generate sym-
bology for the attitude during a roll angle alert condition
such as that shown in FIGS. 2 and 3. In this situation and
as shown in FIGS. 2 and 3, the system 120 may generate
a display image 200 with symbology 250 that includes a
roll arrow 252 positioned above the wings 210.
[0041] If the aircraft has a nose up pitch (e.g., greater
than +15°), the system 120 may generate symbology for
the attitude indicator during a roll angle alert condition
such as that  shown in FIGS. 6 and 7. In this situation
and as shown in FIGS. 6 and 7, the system 120 may
generate images 600 with symbology 650 including a roll
arrow 652 positioned below the wings 610.
[0042] As such, in a typical, neutral the situation, dual
arrows (e.g., arrows 452, 454) may maximize the roll re-
covery maneuver and minimize exceedances in the pitch
axis. However, if the aircraft is in a nose up or nose down
situation, the position of the selected arrows (e.g., arrows
252 or arrows 652) may mitigate any inclination or ten-
dency for a pilot to "follow" the arrow by removing the
arrow that may otherwise lead to a inappropriate maneu-

ver. In other words, in a nose down situation, a pilot hav-
ing a tendency to follow a roll arrow positioned under the
wings may exacerbate the pitch situation. As such, in this
embodiment, the system 120 does not display the second
roll arrow in such situations based on the pitch.
[0043] In a further exemplary embodiment, the system
120 discussed above may be used to implement a meth-
od 800 for displaying attitude correction, as shown in the
flow chart of FIG. 8. In a first step 810, attitude information
is received, including roll angle information and pitch in-
formation, and in step 820, the current and desired roll
angles are evaluated to determine if a roll angle alert
condition exists. If the aircraft is not in a roll angle alert
condition, the method 800 may return to step 810 to con-
tinue monitoring the roll angle of the aircraft. If the aircraft
is in a roll angle alert condition, the method 800 proceeds
to step 830. In step 830, the pitch of the aircraft is con-
sidered. If the aircraft has a neutral pitch, the method
proceeds to step 840 in which dual, curved arrow sym-
bology is provided to indicate the direction of corrective
action. In step 850, the dual, curved arrow symbology is
modified to increase visibility and situational awareness
with respect to the corrective action. If the aircraft has a
nose up pitch, the method 800 proceeds to step 860 in
which curved arrow symbology underneath the wing
symbology is provided to indicate the direction of correc-
tive action while mitigating or correcting the pitch situa-
tion. In step 870, the arrow symbology is modified, e.g.,
lengthened, to increase visibility and situational aware-
ness with respect to the corrective action. If the aircraft
has a nose down pitch, the method 800 proceeds to step
880 in which curved arrow symbology above the wing
symbology is provided to indicate the direction of correc-
tive action while mitigating or correcting the pitch situa-
tion. In step 890, the arrow symbology is modified, e.g.,
lengthened, to increase visibility and situational aware-
ness with respect to the  corrective action. Subsequent
to steps 850, 870, and 890, the method 800 returns to
step 810 to continue monitoring the attitude characteris-
tics of the aircraft.
[0044] The symbology discussed above may vary as
necessary or desired. As an example, the arrows depict-
ed above are generally outlined and transparent, al-
though in other embodiments, the arrows may be semi-
transparent, solid arrow, and/or have dynamic transpar-
encies. An outlined arrow may prevent or mitigate clutter
with other aspects of the display. Similarly, the arrows
may have varying lengths, starting positions, and ending
positions. In one exemplary embodiment, the arrow may
grow to a preset limit, such as nominally 135°, and in
another exemplary embodiment, the arrow may grow to
a roll angle pointer (e.g., 0° of roll). In one exemplary
embodiment, an arrow base is positioned at the wing tip
and the arrow grows such that the tip extends from about
45° to 90° at approximately 5°-15° per second. In some
embodiments, the symbology at the wings may tie the
arrow to the rolling axis of the aircraft. In a further em-
bodiment, at least one arrow is set at about half of the
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roll arc and spans +/- 50°. In a further embodiment, the
at least one arrow is approximately 82° in length, initially
centered, and subsequently moved to tip at 90°. In a fur-
ther embodiment, at least one arrow may have an initial
bias in the direction of needed bank and grow beyond
90°. In a further embodiment, at least one arrow may
have a base positioned at approximately -40° and the tip
positioned at approximately 40°. In a further embodiment,
at least one arrow may be outlined, centered on the wing,
and initially start slightly beyond 90° to avoid potential
clutter with the pitch indication. The arrows may also have
alternate arrow head shapes, including amore swept ar-
row head or square arrow head. The arrows may also
have alternate outlined thicknesses, including a narrower
or thicker thicknesses.
[0045] Accordingly, the exemplary embodiments dis-
cussed above may provide improved systems and meth-
ods for displaying attitude and attitude correction. In par-
ticular, the systems and methods may increase situation-
al awareness by preventing and/or mitigating confusion,
disorientation, and misinterpretation during a roll angle
condition or a perceived roll angle condition.
[0046] 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 vehicle system (120) comprising:

a processor configured to receive data repre-
sentative of a current attitude and a desired at-
titude and to generate display signals associat-
ed with the current attitude and the desired atti-
tude; and
a display device (130) configured to receive the
display signals and operable to selectively
render an image (200, 400, 600) including roll
angle alert symbology (250, 450, 650), the roll
angle alert symbology (250) including a first
curved arrow (252, 452, 454, 652).

2. The vehicle system (120) of claim 1, wherein the
processor is configured to determine a roll angle cor-
rection direction, and wherein the first curved arrow

(252, 452, 454, 652) is oriented in the roll angle cor-
rection direction.

3. The vehicle system (120) of claim 1, wherein the first
curved arrow (252, 452, 454, 652) is dynamically ren-
dered to grow in length over time.

4. The vehicle system (120) of claim 1, wherein the first
curved arrow (252, 452, 454, 652) grows from an
initial length of between approximately 30° and ap-
proximately 45° to a final length of between approx-
imately 90° to approximately 180°.

5. The vehicle system (120) of claim 1, wherein the first
curved arrow (252, 452, 454, 652) grows from an
initial length to a final length at approximately a roll
angle pointer (240).

6. The vehicle system (120) of claim 1, wherein the
image (200, 400, 600) further includes wing symbol-
ogy (250, 450, 650), and wherein the first curved
arrow (252, 452, 454, 652) has a base at the wing
symbology (250, 450, 650).

7. The vehicle system (120) of claim 1, wherein the roll
angle alert symbology (450, 650) further includes a
second curved arrow (454, 652).

8. The vehicle system (120) of claim 7, wherein the first
curved arrow (252, 452) is selectively positioned
above the wing symbology (250, 450, 650) and the
second curved arrow (454, 652) is selectively posi-
tioned below the wing symbology (250, 450, 650).

9. The vehicle system (120) of claim 8, wherein the
current attitude includes a current pitch of the aircraft
(100), and
wherein the display device (130) is configured to se-
lectively render at least one of the first curved arrow
(252, 452) and the second curved arrow (454, 652)
based on the current pitch of the vehicle.

10. The vehicle system (120) of claim 9, wherein, when
the current pitch indicates a neutral pitch condition,
the display device (130) is configured to simultane-
ously display the first curved arrow (452) and the
second curved arrow (454),
wherein, when the current pitch indicates a nose
down pitch condition, the display device (130) is con-
figured to display only the first curved arrow (252),
and
wherein, when the current pitch indicates a nose up
pitch condition, the display device (130) is configured
to display only the second curved arrow (652).
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