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PERSPECTIVE VERTICAL SITUATION 
DISPLAY SYSTEMAND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 60/525.408, filed Nov. 25, 2003, and is 
a divisional application of U.S. patent application Ser. No. 
10/856,891, now U.S. Pat. No. 

TECHNICAL FIELD 

0002 The present invention relates to a display for a 
vehicle and, more particularly, to a system and method for 
displaying a perspective view of terrain information in an 
aircraft vertical situation display. 

BACKGROUND 

0003 Modern map displays, particularly those used in 
aircraft for flight planning and monitoring, are capable of 
displaying a considerable amount of information Such as 
weather information and terrain information. The weather 
information consists of airborne weather information from 
onboard weather radar or weather information received from, 
for example, ground based or satellite weather sources. 
0004 Most modern displays additionally allow an aircraft 
flight plan to be displayed from two different views, either a 
lateral view or a vertical view, which can be displayed indi 
vidually or simultaneously on the same display. The lateral 
view, generally known as a lateral map display, is basically a 
top-view of the aircraft flight plan, and may include, for 
example, a top-view aircraft symbol, waypoint symbols, line 
segments that interconnect the waypoint symbols, and range 
rings. The lateral map may also include various map features 
including, for example, weather information, terraininforma 
tion, political boundaries, and navigation aids. The terrain 
information may include situational awareness (SA) terrain, 
as well as terrain cautions and warnings which, among other 
things, may indicate where the aircraft may potentially 
impact terrain. 
0005. The vertical view, generally known as a vertical 
situation display, provides a two-dimensional view of the 
aircraft flight plan. The vertical situation display may include 
one or more of the above-mentioned features that are dis 
played on the lateral map, including the terrain information. 
With some displays, if the terrain information is displayed in 
the vertical situation display, it may be displayed below the 
flight plan and/or in front of the aircraft. Although the present 
method of displaying terrain data in the vertical situation 
display is effective, it does suffer certain drawbacks. For 
example, the two-dimensional display of terrain may not 
provide sufficient information for tactical, short-term flight 
planning and/or maneuvering. Moreover, the Swath of the 
flight plan can be either left or right of course, depending on 
navigational system accuracy. As such, the vertical situation 
display can erroneously indicate that the flight plan extends 
through the displayed terrain, if relatively high terrain is 
positioned to the left or right of the flight plan. 
0006 Hence, there is a need for a display system and 
method that addresses one or more of the above-noted draw 
backs. Namely, a display system and method that displays the 
terrain under the flight plan or under the current track of the 
aircraft that provides improved tactical flight planning, and/or 
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that does not erroneously show the flight plan passing through 
the displayed terrain. The present invention addresses one or 
more of these needs. 

BRIEF SUMMARY 

0007. The present invention provides a display system and 
method in which the terrain under the flight plan, or under the 
current track of the aircraft, is displayed in a manner that 
provides improved tactical flight planning, and/or that does 
not erroneously show the flight plan passing through the 
displayed terrain. In one embodiment, and by way of example 
only, a flight deck display system includes a processor and a 
display device. The processor is adapted to receive at least 
terrain data and is operable, in response thereto, to Supply one 
or more image rendering display commands. The display 
device is coupled to receive the image rendering display 
commands and is operable, in response thereto, to simulta 
neously render a two-dimensional lateral situation view 
image representative of the terrain data and a perspective 
Vertical situation view image representative of the terrain 
data. 
0008. In another exemplary embodiment, a method of dis 
playing terrain on an aircraft flight deck display system 
includes the steps of processing terrain data, and simulta 
neously displaying a two-dimensional lateral situation view 
image representative of the terrain data and a perspective 
Vertical situation view image representative of the terrain 
data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The present invention will hereinafter be described 
in conjunction with the appended drawing figures, wherein 
like numerals denote like elements, and in which: 
0010 FIG. 1 is a functional block diagram of a flight deck 
display system according to one embodiment of the present 
invention; 
0011 FIG. 2 is a simplified representation of an exemplary 
display screen that may be used in the system of FIG.1, which 
shows the overall layout of the display screen, and on which 
is various graphical and textual images are simultaneously 
displayed; and 
0012 FIG. 3-14 are each exemplary display screens that 
depict a perspective view of terrain images and various other 
data in combination with a lateral two-dimension view of 
terrain images in accordance with an exemplary embodiment 
of the present invention. 

DETAILED DESCRIPTION 

0013 The following detailed description is merely exem 
plary 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 expressed or implied theory 
presented in the preceding technical field, background, brief 
Summary or the following detailed description. 
0014. The present invention may be described in terms of 
functional block diagrams and various processing steps. It 
should be appreciated that such functional blocks may be 
realized in many different forms of hardware, firmware, and/ 
or software components configured to perform the various 
functions. For example, the present invention may employ 
various integrated circuit components, e.g., memory ele 
ments, digital signal processing elements, look-up tables, and 
the like, which may carry out a variety of functions under the 
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control of one or more microprocessors or other control 
devices. Such general techniques are known to those skilled 
in the art and are not described in detail herein. Moreover, it 
should be understood that the exemplary process illustrated 
may include additional or fewer steps or may be performed in 
the context of a larger processing scheme. Furthermore, the 
various methods presented in the drawing Figures or the 
specification are not to be construed as limiting the order in 
which the individual processing steps may be performed. It 
should be appreciated that the particular implementations 
shown and described herein are illustrative of the invention 
and its best mode and are not intended to otherwise limit the 
Scope of the invention in any way. 
0015 Turning now to the description, and with reference 

to FIG. 1, an exemplary flight deck display system will be 
described. The system 100 includes a user interface 102, a 
processor 104, one or more terrain databases 106, one or more 
navigation databases 108, a source of weather data 110, a 
terrain avoidance and warning system (TAWS) 112, a traffic 
and collision avoidance system (TCAS) 114, various sensors 
116, and a display device 118. The user interface 102 is in 
operable communication with the processor 104 and is con 
figured to receive input from a user 109 (e.g., a pilot) and, in 
response to the user input, Supply command signals to the 
processor 104. The user interface 102 may be any one, or 
combination, of various known user interface devices includ 
ing, but not limited to, a cursor control device (CCD) 107. 
Such as a mouse, a trackball, or joystick, and/or a keyboard, 
one or more buttons, Switches, or knobs. In the depicted 
embodiment, the user interface 102 includes a CCD 107 and 
a keyboard 111. The user 109 uses the CCD 107 to, among 
other things, move a cursor symbol on the display screen (see 
FIG. 2), and may use the keyboard 111 to, among other 
things, input textual data. 
0016. The processor 104 is in operable communication 
with the terrain databases 106, the navigation databases 108, 
and the display device 118, and is coupled to receive various 
types of inertial data from the various sensors 116, and vari 
ous other avionics-related data from one or more other exter 
nal systems, which are briefly described further below. The 
processor 104 is configured, in response to the inertial data, to 
selectively retrieve terrain data from one or more of the terrain 
databases 106 and navigation data from one or more of the 
navigation databases 108, and to Supply appropriate display 
commands to the display device 118, so that the retrieved 
terrain and navigation data are appropriately displayed on the 
display device 118. As FIG. 1 additionally shows, the proces 
sor 104 is also in operable communication with the source of 
weather data 110, the TAWS 112, the TCAS 114, and is 
additionally configured to Supply appropriate display com 
mands to the display device 118 so that the avionics data, 
weather data 110, data from the TAWS 112, data from the 
TCAS 114, and data from the previously mentioned external 
systems may also be selectively displayed on the display 
device 118. The preferred manner in which the terrain and 
navigation data are displayed on the display will be described 
in more detail further below. Before doing so, however, a brief 
description of the processor 104, the data sources 106-114, 
and the display device 118, at least in the depicted embodi 
ment, will be provided. 
0017. The processor 104 may be any one of numerous 
known general-purpose microprocessors or an application 
specific processor that operates in response to program 
instructions. In the depicted embodiment, the processor 104 
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includes on-board RAM (random access memory) 103, and 
on-board ROM (read only memory) 105. The program 
instructions that control the processor 104 may be stored in 
either or both the RAM 103 and the ROM 105. For example, 
the operating system software may be stored in the ROM 105, 
whereas various operating mode Software routines and vari 
ous operational parameters may be stored in the RAM 103. It 
will be appreciated that this is merely exemplary of one 
scheme for storing operating system Software and Software 
routines, and that various other storage schemes may be 
implemented. It will also be appreciated that the processor 
104 may be implemented using various other circuits, not just 
a programmable processor. For example, digital logic circuits 
and analog signal processing circuits could also be used. 
0018. The terrain databases 106 include various types of 
data representative of the terrain over which the aircraft is 
flying, and the navigation databases 108 include various types 
of navigation-related data. These navigation-related data 
include various flight plan related data Such as, for example, 
waypoints, distances between waypoints, headings between 
waypoints, data related to different airports, navigational 
aids, obstructions, special use airspace, political boundaries, 
communication frequencies, and aircraft approach informa 
tion. It will be appreciated that, although the terrain databases 
106 and the navigation databases 108 are, for clarity and 
convenience, shown as being stored separate from the pro 
cessor 104, all or portions of either or both of these databases 
106, 108 could be loaded into the on-board RAM 103, or 
integrally formed as part of the processor 104, and/or RAM 
103, and/or ROM 105. The terrain databases 106 and naviga 
tion databases 108 could also be part of a device or system that 
is physically separate from the display system 100. 
0019. The avionics data that is supplied from the sensors 
116 includes data representative of the state of the aircraft 
Such as, for example, aircraft speed, altitude, and heading. 
The weather data 108 supplied to the processor 104 is repre 
sentative of at least the location and type of various weather 
cells. The data supplied from the TCAS 114 includes data 
representative of other aircraft in the vicinity, which may 
include, for example, speed, direction, altitude, and altitude 
trend. In a preferred embodiment, the processor 104, in 
response to the TCAS data, Supplies appropriate display com 
mands to the display device 118 Such that a graphic represen 
tation of each aircraft in the vicinity is displayed on the 
display device 118. The TAWS 112 supplies data representa 
tive of the location of terrain that may be a threat to the 
aircraft. The processor 104, in response to the TAWS data, 
preferably Supplies appropriate display commands to the dis 
play device 118 such that the potential threat terrain is dis 
played in various colors depending on the level of threat. For 
example, red is used for warnings (immediate danger), yellow 
is used for cautions (possible danger), and green is used for 
terrain that is not a threat. It will be appreciated that these 
colors and number of threat levels are merely exemplary, and 
that other colors and different numbers of threat levels can be 
provided as a matter of choice. 
0020. As was previously alluded to, one or more other 
external systems (or Subsystems) may also provide avionics 
related data to the processor 104 for display on the display 
device 118. In the depicted embodiment, these external sys 
tems include a flight director 122, an instrument landing 
system (ILS) 124, a runway awareness and advisory system 
(RAAS) 126, and a navigation computer 128. The flight 
director 122, as is generally known, Supplies command data 
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representative of commands for piloting the aircraft in 
response to flight crew entered data, or various inertial and 
avionics data received from external systems. The command 
data supplied by the flight director 122 may be supplied to the 
processor 104 and displayed on the display device 118 for use 
by the pilot 109, or the data may be supplied to an autopilot 
(not illustrated). The autopilot, in turn, produces appropriate 
control signals which are applied to the aircraft's flight con 
trol surfaces to cause the aircraft to fly in accordance with the 
flight crew entered data, or the inertial and avionics data. 
0021. The ILS 124 is a radio navigation system that pro 
vides aircraft with horizontal and vertical guidance just 
before and during landing and, at certain fixed points, indi 
cates the distance to the reference point of landing. The sys 
tem includes ground-based transmitters (not illustrated) that 
transmit radio frequency signals. The ILS 124 on board the 
aircraft receives these signals and Supplies appropriate data to 
the processor for display of, for example, an ILS feather (not 
illustrated in FIG. 1) on the display device 118. The ILS 
feather represents two signals, a localizer signal that is used to 
provide lateral guidance, and a glide slope signal that is used 
for vertical guidance. 
0022. The RAAS 126 provides improved situational 
awareness to help lower the probability of runway incursions 
by providing timely aural advisories to the flight crew during 
taxi, takeoff, final approach, landing and rollout. The RAAS 
126 uses GPS data to determine aircraft position and com 
pares aircraft position to airport location data stored in the 
navigation database 108. Based on these comparisons, the 
RAAS 126, if necessary, issues appropriate aural advisories. 
The aural advisories the RAAS 126 may issue inform the pilot 
109, among other things of when the aircraft is approaching a 
runway—either on the ground or from the air, when the 
aircraft has entered and is aligned with a runway, when the 
runway is not long enough for the particular aircraft, the 
distance remaining to the end of the runway as the aircraft is 
landing or during a rejected takeoff, when the pilot 109 inad 
Vertently begins to take off from a taxiway, and when an 
aircraft has been immobile on a runway for an extended time. 
0023 The navigation computer 128 is used, among other 
things, to allow the pilot 109 to programa flight plan from one 
destination to another. The navigation computer 128 may be 
in operable communication with the flight director 122. As 
was mentioned above, the flight director 122 may be used to 
automatically fly, or assist the pilot 109 in flying, the pro 
grammed route. The navigation computer 128 is in operable 
communication with various databases including, for 
example, the terrain database 106, and the navigation data 
base 108. The processor 104 may receive the programmed 
flight plan data from the navigation computer 128 and cause 
programmed flight plan, or at least portions thereof, to be 
displayed on the display device 118. 
0024. The display device 118 is used to display various 
images and data, in both a graphical and a textual format, and 
to supply visual feedback to the user 109 in response to the 
user input commands supplied by the user 109 to the user 
interface 102. It will be appreciated that the display device 
118 may be any one of numerous known displays suitable for 
rendering image and/or text data in a format viewable by the 
user 109. Non-limiting examples of such displays include 
various cathode ray tube (CRT) displays, and various flat 
panel displays such as, various types of LCD (liquid crystal 
display) and TFT (thin film transistor) displays. The display 
may additionally be based on a panel mounted display, a 
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HUD projection, or any known technology. In an exemplary 
embodiment, display element 104 includes a panel display. 
To provide a more complete description of the method that is 
implemented by the flight management system 100, a general 
description of the display device 118 and its layout will now 
be provided. 
(0025. With reference to FIG. 2, it seen that the display 
device 118 includes a display area 202 in which multiple 
graphical and textual images may be simultaneously dis 
played, preferably in different sections of the display area 
202. For example, general flight-related data 204, a lateral 
situation display 206, and a vertical situation display 208 may 
be displayed simultaneously, alone, or in various combina 
tions, in various sections of the display area 202. The general 
flight-related data 204 that is displayed may include various 
types of data related to the flight plan of the aircraft. Such data 
includes, but is not limited to, the flight identifier, route itera 
tion number, a waypoint list and associated information, Such 
as bearing and time to arrive, just to name a few. It will be 
appreciated that the general flight-related data 204 may addi 
tionally include various types of data associated with various 
types of flight hazards. Examples of these, and other types of 
data that may be displayed, are disclosed in U.S. Pat. No. 
6.289,277, entitled “Interfaces for Planning Vehicle Routes.” 
which is assigned to the assignee of the present application, 
and the entirety of which is hereby incorporated by reference. 
0026. The lateral situation display 206 includes a top-view 
aircraft symbol 212, and flight plan 210 represented by one or 
more waypoint symbols 214 and interconnecting line seg 
ments 216, and one or more range rings 218. The lateral 
situation display 206 also preferably includes various map 
features including, but not limited to, a lateral two-dimen 
sional view of terrain 220 below the flight plan, political 
boundaries, and navigation aids. It will be appreciated that for 
clarity only the terrain 220 map feature is shown in FIG. 2. 
The range rings 218, only one of which is shown in FIG. 2, 
indicate nautical distance from the top-view aircraft symbol 
212. In the illustrated embodiment, the range ring 218 
includes a range indicator 222, which displays the lateral 
distance from the aircraft's present position to the position on 
the lateral map 202 that corresponds to the range ring 218 
(e.g., 200 nautical miles). It will be appreciated that the value 
of the range indicator 222 may be set manually or automati 
cally, via a non-illustrated a pop-up menu. 
0027. The vertical situation display 208 also provides a 
view of the terrain 220. The vertical situation display 208 may 
provide the view of the terrain 220 below the flight plan 
and/or ahead of the aircraft, and may show the terrain 220 and 
various other symbols and/or data (discussed further below) 
as either a two-dimensional profile vertical situation view or 
a perspective vertical situation view. In the depicted embodi 
ment, the terrain 220 is displayed ahead of the aircraft and is 
shown as a perspective vertical situation view 224. It will be 
appreciated that the lateral situation display 206 and the ver 
tical situation display 208 preferably use the same scale so 
that the pilot can easily orient the present aircraft position to 
either section of the display area 202. It will additionally be 
appreciated that the processor 104 may implement any one of 
numerous types of image rendering methods to process ter 
rain data from the terrain database 106 and render the per 
spective vertical situation view 224. One such exemplary 
method is disclosed in U.S. patent application Ser. No. 
10/282,709, entitled “Method for Producing 3D Perspective 
View Avionics Terrain Displays, which is assigned to the 



US 2009/0319103 A1 

assignee of the present invention, and the entirety of which is 
hereby incorporated by reference. 
0028. It was noted above that the flight-related data 204, 
the lateral situation display 206, and the vertical situation 
display 208 may be displayed in various combinations. 
Hence, before proceeding further with the description, it 
should be appreciated that, for clarity and ease of explanation 
and depiction, in each of the figures referenced below only the 
lateral situation display 206 and the vertical situation display 
208 are shown as being simultaneously displayed together in 
the display area 202 of the display device 118. 
0029. Returning now to the description, in addition to 
displaying the perspective vertical situation view 224 of the 
terrain 220, the vertical situation display 208 may also simul 
taneously display indicia representative of the current flight 
plan 210 of the aircraft. These indicia may be displayed in any 
one of numerous forms. For example, in the embodiment 
shown in FIG. 2, the flight plan 210 is displayed as a substan 
tially transparent ribbon 226. The transparent ribbon 226 
represents the lateral and vertical path of the flight plan 210 
being flown (or to be flown). In a particular preferred embodi 
ment, the width (W) and height (H) of the flight 
plan ribbon 226 are based on the lateral error uncertainty (EU) 
and the vertical accuracy of the aircraft, respectively. As is 
generally known, the lateral EU is the 95% probability of 
error in the lateral position of the aircraft. Thus, in such an 
embodiment, the width (W) of flight plan ribbon 236 is 
equal to the EU (e.g., W =EU). 
0030. In addition to, or instead of, displaying the flight 
plan ribbon 226, the flight plan 210 may be displayed in the 
vertical situation display 208 as a so-called “highway in the 
sky.” In such an embodiment, the flight plan 210 is displayed 
as a series of geometric shapes 302 Such as, for example, 
boxes, squares, rectangles, or circles, through which the pilot 
is to fly the aircraft. An exemplary embodiment of the vertical 
situation display 208 depicting the highway in the sky as a 
series of rectangles 302 in the perspective vertical situation 
view 224 is shown in FIG.3. In a particular preferred embodi 
ment, the size of each rectangle 302 is based on the required 
navigational performance (RNP) and the maximum allowed 
vertical error for the airspace in which the aircraft is operating 
(e.g., "oceanic,” “en route.” “terminal,” or “approach'). In 
particular, the width (W) of each rectangle 302 is based on 
the RNP, and the height (H) of each rectangle 302 is based 
on the maximum allowed vertical error. For example, whenan 
aircraft is operating in a terminal airspace, which is a radar, air 
traffic controller (ATC) controlled airspace, the RNP is typi 
cally +1 NM (nautical mile), and the maximum allowed ver 
tical error is typically +300 feet. Thus, each rectangle 302 in 
the flight plan 210 for this airspace would be 1 NM wide, and 
300 feet high. As shown in FIG. 4, and as was just noted, the 
flight plan ribbon 226 could be displayed along with the series 
of rectangles 302. In such an embodiment, the flight plan 
ribbon 226 passes through the rectangles 302 that define the 
RNP and vertical accuracy of the aircraft. 
0031. It will be appreciated that the system 100 could be 
configured such that the flight plan ribbon 226 and the geo 
metric shapes 302 may be selectively displayable, either 
alone or in combination with one another. It will additionally 
be appreciated that the system 100 could be configured such 
that the flight plan ribbon 236 may be selectively displayed 
based on the EU and vertical accuracy of the aircraft. Simi 
larly, it will be appreciated that the system 100 could be 
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configured such that the geometric shapes 302 may be selec 
tively displayed based on the RNP and aircraft vertical accu 
racy. 

0032. In addition to displaying the highway in the sky as a 
series of geometric shapes 302, the sizes of which may be 
selectively displayed based on the RNP and aircraft vertical 
accuracy, the system 100 can be configured to selectively 
change the number of geometric shapes 302 displayed in the 
vertical situation display 208. In a particular preferred 
embodiment, the system 100 is configured to change the 
number of geometric shapes 302 based on the flight phase of 
the aircraft, and/or the mode in which the aircraft flight direc 
tor 1XX is operating. For example, when operating in a termi 
nal airspace, it may be desirable to display numerous geomet 
ric shapes 302 so as to keep the pilot close to the desired flight 
plan 210. Conversely, when operating en route, the number of 
geometric shapes 320 can be fewer since the aircraft is typi 
cally operating at an altitude where terrain 220 is likely not a 
potential threat. In addition, as is shown more clearly in FIG. 
5, the number of geometric shapes 302 displayed in the ver 
tical situation display 208 may be increased when the aircraft 
is intercepting the flight plan 210, to help the pilot 109 per 
form the intercept. Once the flight path has been intercepted, 
and the aircraft is on the flight plan 210, both laterally and 
vertically, the number of geometric shapes 302 displayed may 
be reduced. 

0033 Turning now to FIG. 6, it is seen that the system 100 
can also be configured to selectively display a flight path 
vector 602 in the vertical situation display 208. The flightpath 
vector 602 provides the pilot 109 with an indication of the 
actual direction in which the aircraft is heading, which allows 
the pilot 109 to see where the aircraft is headed and if there are 
any obstacles in the way. For example, in the depicted 
embodiment, the flight path vector 602 indicates that a hill or 
mountain 604 presents an obstacle to the present flight path of 
the aircraft. It will be appreciated that in the depicted embodi 
ment, the perspective vertical situation view 224 in the verti 
cal situation display 208 is centered about the flight path 
vector 602, though it will be appreciated that this view 224 
could be centered about the pitch of the aircraft, or any one of 
numerous other points of reference. It will additionally be 
appreciated that the system 100 could be configured to allow 
a user to selectively center the perspective vertical situation 
display 224 in the vertical situation display 208 about a 
desired reference. 

0034. As a further enhancement to displaying the flight 
path vector 602, the system 100 is also preferably configured 
to maximize the perspective vertical situation view 224 in the 
vertical situation display 208 during aircraft maneuvers. In 
particular, if the aircraft undergoes a turn, a pitch, or a roll, or 
any one of numerous combinations of these maneuvers, the 
flight path vector 602 is centered to the opposite side of the 
direction of the maneuver. For example, and with reference to 
FIG. 7, if the aircraft is making a right turn maneuver, the 
flight path vector 602 is displayed on the left side of the 
vertical situation display 208, and the perspective vertical 
situation view 224 is centered about the flight path vector 602 
at this position. Thus, the pilot 109 is provided with the 
maximum view in the direction of the turn, which gives the 
pilot 109 an opportunity to look for any potential terrain 
hazards. In addition to, or instead of moving the flight path 
vector 602 in the direction opposite a pitch and/or roll maneu 
ver, the system 100 can be configured to display the perspec 
tive vertical situation view 224 relative to the direction of the 
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groundtrack. An example of the perspective vertical situation 
view 224 rendered in the vertical situation display 208 during 
a climbing right turn is shown in FIG.8. It will be appreciated 
that such a display enhances the situational awareness of the 
pilot 109 during such maneuvers, most notably during dark or 
low visibility conditions. 
0035. In addition to providing a perspective view of the 

terrain 220, the system 100 is also preferably configured to 
provide a perspective view of airport runways, and/or the ILS 
(integrated landing system) feather associated with each run 
way, in the vertical situation display 208. An example of a 
display area 202 that depicts a lateral view and a perspective 
view of a runway 902 and its associated ILS feather 904 in the 
lateral situation display 206 and in the vertical situation dis 
play 208, respectively, is illustrated in FIG. 9. As FIG. 9 
shows, such views provide enhanced situational awareness on 
the location of the runway 902, the ILS feather 904, and the 
flight plan 210 and/or flight path, relative to the runway 902. 
0036 When an aircraft is on the ground, it may not be 
preferable to center the perspective vertical situation view 
224 in the vertical situation display 208 about the flight path 
vector 602. Rather, in order to provide the pilot with enhanced 
situational awareness around the aircraft, the system 100 is 
preferably configured to elevate the perspective vertical situ 
ation view 224 so that it is centered about a fixed pointlocated 
above the aircraft and with a negative pitch to enable visibility 
of airport Surface features such as, for example, runways, 
taxiways, and Surrounding terrain features. It will be appre 
ciated that the system 100 may be configured to display this 
elevated view automatically upon landing of the aircraft, via, 
for example, an input from a weight-on-wheels (WOW) sen 
sor (not illustrated), or to selectively display this view in 
response to an input from the pilot 109, or a combination of 
both. As was previously noted, some aircraft are also 
equipped with the runway awareness and advisory system 
(RAAS) 126. In such aircraft, the system 100 is also prefer 
ably configured to provide visual indications in the vertical 
situation display 208 that correspond to each of the aural 
advisories supplied by the RAAS 126. 
0037. It will be appreciated that the perspective vertical 
situation view 224 enhances tactical vertical navigation and 
improves a pilot's awareness of and ability to avoid, terrain 
220. However, it may not provide optimal strategic “down 
stream' flight planning and/or path intercept capabilities. 
Conversely, a profile vertical situation view, which is shown 
more clearly in FIG.10, does provide such flight planning and 
path intercept capabilities. The profile vertical situation view 
1000, as the name connotes, provides a profile or side-view of 
the aircraft flight plan, and includes one or more of the way 
point symbols 214 and interconnecting line segments 216, as 
well as a two-dimensional profile view of the terrain 220. 
Thus, in a particular preferred embodiment, the system 100 is 
configured to selectively switch the vertical situation display 
208 between the perspective vertical situation view 224 and 
the profile vertical situation view 1000. It will be appreciated 
that the system 100 could be configured to switch between the 
perspective 224 and profile 1000 vertical situation views 
manually, automatically, in response to some type of user 
input, or both. For example, the system 100 could be config 
ured to automatically switch from the perspective vertical 
situation view 224 to the profile vertical situation view 1000 
upon entering a path command. An exemplary profile vertical 
situation view 1000 that may be displayed in the vertical 
situation display 208 following entry of a descent path into 
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the flight director 122 is shown in FIG. 11. The displayed 
profile view 1000 includes the flight plan 210, the path com 
mand 1102, and a two-dimensional view of the terrain 220. 
When the aircraft intercepts the flight plan 210, the system 
100 then automatically switches back to the perspective ver 
tical situation view 224 to provide the pilot 109 with an 
enhanced view of any terrain hazards that may exist along the 
present flight path. 
0038 Rather than switching, either automatically or 
manually, between the perspective 224 and profile 1000 ver 
tical situation views in the vertical situation display 208, it 
will be appreciated that the system 100 could additionally be 
configured to simultaneously display both of these views in 
the display area202. This could be implemented in any one of 
numerous ways. For example, FIG. 12 depicts an embodi 
ment in which the system 100 is configured to provide a 
so-called “picture-in-picture' display of the perspective 224 
and profile 1100 vertical situation views. In the depicted 
embodiment, the profile vertical situation view 1000 is dis 
played in a small display area 1202 within the vertical situa 
tion display 208, and a full-size image of the perspective 
vertical situation view 224 is displayed in the vertical situa 
tion display 208. It will be appreciated that the system 100 
could be configured to switch the two views 224, 1100, so that 
the perspective vertical situation view 224 is displayed in the 
small display area 1202 and the profile vertical situation view 
1000 is displayed in full-size in the vertical situation display 
208. In yet another embodiment, which is shown in FIG. 13, 
the system 100 is configured to simultaneously display full 
size images of both the perspective 224 and profile 1000 
Vertical situation views. In such an embodiment, no Switching 
between display of the perspective 224 and profile 1000 ver 
tical situation views is needed. 

0039. Yet another way to improve the strategic capabilities 
of the perspective vertical situation view 224 is shown in FIG. 
14. In the embodiment shown in FIG. 14, the system 100 is 
configured to link the lateral view and the perspective vertical 
situation view 224 so that if a user 109 performs a waypoint 
centeraction on the lateral display 206, the vertical situation 
display 208 will jump to the waypoint 214 and display the 
perspective vertical situation view 224 at that waypoint 214. 
The system 100 could additionally be configured to provide 
the user 109 with the ability to see a perspective vertical 
situation view 224 of the terrain 220 in a manner similar to a 
hover mode on a helicopter. Specifically, the centered way 
point 214 is shown and the system 100 allows the user 109 to 
see a perspective view of the terrain 220 all around the way 
point 214. This capability could improve pilot performance 
during approaches, since the pilot 109 could view the final 
approach course and look at any terrain hazards that may 
exist. In a further enhancement of this capability, the display 
system 100 is configured to selectively “fly” the displayed 
flight plan, which allows the pilot 109 to view the approach 
prior to actually reaching a the final approach course. This 
enhanced capability allows the pilot 109 to see the terrain and 
any other potential hazards prior to actually flying the 
approach. 
0040. While at least one exemplary embodiment has been 
presented in the foregoing detailed description, it should be 
appreciated that a vast number of variations exist. It should 
also be appreciated that the exemplary embodiment or exem 
plary 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 
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provide those skilled in the art with a convenient road map for 
implementing the exemplary embodiment or exemplary 
embodiments. It should be understood that various changes 
can be made in the function and arrangement of elements 
without departing from the scope of the invention as set forth 
in the appended claims and the legal equivalents thereof. 
We claim: 
1. A flight deck display system for an aircraft, comprising: 
a processor adapted to receive terrain data and data repre 

sentative of actual aircraft flight path direction, the pro 
cessor configured, in response to the terrain data and the 
data representative of actual aircraft flight path direc 
tion, to Supply one or more image rendering display 
commands; and 

a display device coupled to receive the image rendering 
display commands and operable, in response thereto, to 
simultaneously render (i) a two-dimensional lateral situ 
ation view image representative of the terrain data, (ii) a 
three-dimensional perspective vertical situation view 
image representative of the terrain data, and (iii) an 
image of a flight path vector on the perspective vertical 
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situation view image, the flight path Vector representa 
tive of the actual aircraft flight path direction. 

2. The system of claim 1, wherein the perspective vertical 
situation view image is centered about the flight path Vector. 

3. A method of displaying terrain on an aircraft flight deck 
display system, the method comprising the steps of 

processing terrain data; 
processing data representative of actual aircraft flight path 

direction; and 
simultaneously displaying (i) a two-dimensional lateral 

situation view image representative of the processed 
terrain data, (ii) a three-dimensional perspective vertical 
situation view image representative of the processed 
terrain data, and (iii) an image of a flight path Vector on 
the perspective vertical situation view image that is rep 
resentative of the actual aircraft flight path direction. 

4. The method of claim 3, further comprising: 
centering the perspective vertical situation view image 

about the flight path vector. 
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