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(57) ABSTRACT

The general field of the invention is that of systems for rep-
resenting cartographic indications for an aircraft, said system
comprising at least a cartographic database, a graphical com-
puter, a display device and means of selecting the scale of the
displayed cartographic data. In the system according to the
invention, each item of cartographic data comprises at least a
first symbolic representation associated with a first scale
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depending on said item of cartographic data. When the selec-
(30) Foreign Application Priority Data tion means select a scale that is larger than or equal to the first
scale, the first representation is displayed on the display
Dec. 11,2013 (FR) oo 1302894  device and when the selection means select a scale that is
strictly smaller than the first scale, the first representation is
Publication Classification no longer displayed on the display device. Each item of car-
tographic data can comprise at least a second symbolic rep-
(51) Int.ClL resentation associated with a second scale smaller than the
GO6T 3/40 (2006.01) first scale, said second scale depending on said item of car-
G09B 29/10 (2006.01) tographic data and obeying similar display rules.
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SYSTEM FOR REPRESENTING
CARTOGRAPHIC INDICATIONS AT
MULTIPLE SCALES

[0001] The general field of the invention is that of systems
for managing aeronautical missions comprising a carto-
graphic display. The more particular field of the invention is
that of managing the display and the cartographic represen-
tation of various data in the case of a change of scale.
[0002] These systems are used on the ground for carrying
out mission preparations or on board aircraft on systems
installed on board and operating in real time. They therefore
allow the preparation, monitoring or modification of the mis-
sion.

[0003] The purpose of these systems is to provide an over-
all, clear and consistent view of the situation of the aircraft in
its environment. The principal items of information to be
displayed are the navigation data:

[0004] Airports and heliports;

[0005] Navigation beacons of the following types: NDB
(Non Directional Beacon), VOR (VHF Omnidirectional
Range), DME (Distance Measuring Equipment),
VORDME, TACAN (TACtical Air Navigation),
VORTAC, ILS (Instrument Landing System);

[0006] Aeronautical waypoints or “Waypoints™;

[0007] Procedures of the air route, or “airways” type:
SID (Standard Instrument Departure), STAR (Standard
Terminal Arrival Route), APP (Approaches);

[0008] Air sectors or “airspaces”.

[0009] All of the above data are present in databases in
standardized formats like the ARINC 424 or “Navigation
System Data Base Standard” type. The data relating to point,
linear or surface obstacles are also critical for aeronautical
systems. These data relating to obstacles are also present in
databases.

[0010] A system for managing aeronautical missions
essentially comprises four main sections shown in FIG. 1 and
which are:

[0011] A toolfor preparing the database denoted “tools”;
[0012] The database itself or “Database” or “DB”;
[0013] A computer or “Processing” whose functions are

to select the useful data intended to be displayed as a
function of the terrain flown over, of the selected scale
and a certain number of factors depending on the flight
or on the mission;

[0014] Finally, one or more display devices displaying
the selected data and denoted “Display” in FIG. 1.
[0015] The installation of such a system must meet two
main objectives. The ergonomics of the interface must ensure
the best possible legibility of the selected data and their con-
sistency and display continuity when the scale changes. The
system must operate in real time with a limited memory
space. Itis therefore necessary to optimize the amount of disk
space necessary and the workload of the computer. Keeping
to these objectives gives rise to a certain number of problems

as described in detail below.

[0016] Thereis a very large amount of data to be displayed.
At large scales, those corresponding to a country or a region,
it cannot be envisaged to display all of the data because too
much information is no longer legible.

[0017] Inorderto favour good comprehension of a complex
display, it is necessary to provide good continuity of display
when the user changes scale or representation. This change
can take place continuously or in steps. In all cases, the
system must display a legible and consistent display at each
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intermediate step. The continuity of display must also make it
possible to avoid “flashing” effects, that is to say an element
or an item of data that disappears at a certain scale and must
no longer reappear at a larger scale.

[0018] In order to solve these different problems the exist-
ing solutions are of two types. It is possible to carry out a
filtering of information either at the level of the DB or at the
processing level.

[0019] Filtering information at the level of the DB is stan-
dard at the present time. This solution is applicable in all
industrial and consumer presentations. It consists in con-
structing several databases with different levels of precision
ofthe various items of information. Each DB is constructed to
allow optimum rendering at a given scale. Dynamically, the
cartographic system uses the optimum database closest to the
current scale.

[0020] This solution has the following disadvantages:

[0021] Absence of display continuity for continuous
scale changes. The change from one database to another
results in a sudden change in representation which is not
compatible with the need for continuity in the display.
The change from one database to another generally
necessitates a time period or latency. The associated
transient processing which corresponds to a complete
erasure of the image or to an incomplete image or to a
blocking of interaction with the system reinforces the
sensation of discontinuity in the display;

[0022] Large memory volume necessary. The solution
necessitates the construction of several databases, and
therefore of duplicating them. The necessary memory
volume consequently increases. This is not detrimental
to solutions accessing a DB via a “Web” interface. On
the other hand, this problem is very detrimental to for a
stand-alone on-board database present in an avionic sys-
tem.

[0023] When filtering information at the processing level,
the system dynamically calculates the optimum quantity of
elements to be displayed at a given scale as a function of
filtering rules making it possible to select said elements. The
term “decluttering” is also used. The following can be men-
tioned as examples of dynamic filtering rules:

[0024] Do not exceed a maximum number of elements
displayed per type of object;

[0025] No longer display certain objects above a certain
scale;
[0026] Establish a hierarchy of priorities of objects as a

function of their type;

[0027] Establish a hierarchy of priorities of objects as a
function of their distance from the aircraft.

[0028] This latter solution has three disadvantages as
described in detail below:

[0029] Complexity of the “decluttering” rules. The
“advanced” decluttering rules such as, for example, the
detection of graphical overlapping of close objects,
necessitate complex calculations carried out dynami-
cally. The dynamic implementation of advanced rules
has poor performance on top of the range consumer
equipment and is totally incompatible with present day
avionic computers.

[0030] Complex updating procedures. In order to evolve
a representation bound to a rule, it is systematically
obligatory to modify the software.

[0031] Display continuity could be improved. In order to
solve the problems mentioned above, the existing sys-
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tems implement a compromise which is generally car-

ried out to the detriment of the display continuity.
[0032] It should be noted that certain solutions used for
consumer applications combine both methods in order to try
to reduce the problems encountered, without however totally
solving them.
[0033] The purpose of the invention is to associate with
each representation of the object a scale dependent on the
object and on the basis of which said representation is dis-
played. This scale is calculated previously. The invention can
be used for a single representation per object and a single
scale. In this case, when the current scale is strictly smaller
than said scale, the object is no longer represented. It is
preferable however that each item of data comprises at least
two symbolic representations with two different associated
scales in order to create levels of representation.
[0034] More precisely, the invention relates to a system for
representing cartographic indications for an aircraft, said sys-
tem comprising at least a cartographic database, a graphical
computer, a display device and means of selecting the scale of
the displayed cartographic data, each item of cartographic
data comprising a first symbolic representation.
[0035] characterized in that with the first symbolic repre-
sentation there is associated a first scale depending on said
item of cartographic data and,
[0036] when the selection means select a scale that is larger
than or equal to the first scale, the first representation is
displayed on the display device,
[0037] when the selection means select a scale that is
strictly smaller than the first scale, the first representation is
no longer displayed on the display device.
[0038] Advantageously, each item of cartographic data
comprises at least a second symbolic representation associ-
ated with a second scale that is smaller than the first scale, said
second scale depending on said item of cartographic data
such that:
[0039] when the selection means select a scale included
between the first scale and the second scale, the second rep-
resentation is displayed on the display device,
[0040] when the selection means select a scale strictly
smaller than the second scale, the symbol is no longer dis-
played on the display device.
[0041] Advantageously, with each item of data there is
associated an order of priority, the determination of the first
scale and/or ofthe second scale being carried out as a function
of that order of priority.
[0042] Advantageously, starting from a determined scale,
all of the data corresponding to a same determined order of
priority are displayed on the display device with the same first
symbolic representation or the same second symbolic repre-
sentation.
[0043] Advantageously, starting from a determined scale,
all of the items of data corresponding to a same determined
order of priority are no longer displayed on the display device.
[0044] Advantageously, a first item of data being placed at
a first location, the determination of the first scale and/or of
the second scale of said first item of data is carried out as a
function of the distance that separates this first location from
the closest location of a second item of data.
[0045] Advantageously, the data being grouped in catego-
ries, the first scale and/or the second scale are identical for all
of the items of data of a same category.
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[0046] Advantageously, the determination of the first scale
and/or ofthe second scale depends on the selection or absence
of selection of data of a different category.

[0047] The invention will be better understood and other
advantages will become apparent on reading the following
description given in a non-limiting manner and with reference
to the appended figures in which:

[0048] FIG. 1 already commented upon, shows the block
diagram of a mission management system;

[0049] FIG. 2 shows the respective symbolic representa-
tions for two different items of information;

[0050] FIG. 3 shows the management of the scales associ-
ated with the symbolic representations for two close items of
data of identical priority;

[0051] FIGS. 4 and 5 show the management of the scales
associated with the symbolic representations for two close
items of data of different priority at two different scales.
[0052] In the continuation of this text, the term “scale”
denotes the ratio between the measurement of a real object
and the measurement of its cartographic representation. It is
expressed by a numerical value which is generally in the form
of a fraction. The following convention has been adopted.
Thus, a scale of 1/100,000 signifies that one centimetre on the
map corresponds to one kilometre on the terrain. The expres-
sion “large scale” therefore denotes a scale that approaches
the scale 1/1. On the contrary, “small scale” denotes a scale of
high value which is distant from the scale 1/1 and which
corresponds to a representation of reduced size. Conse-
quently, at a scale that is larger than another scale, finer details
appear and the displayed cartographic area reduces.

[0053] The display system installed on board an aircraft
according to the invention comprises a cartographic database,
a graphical computer, a display device and means of selection
of the scale of the displayed cartographic data.

[0054] In modern aircraft, the system generally comprises
several display devices disposed in the cockpit and displaying
the parameters necessary for the piloting and the navigation
and more generally for the accomplishment of the mission.
There are different ways of representing the terrain flown
over. It can be represented by a two-dimensional or three-
dimensional cartographic view. As has been stated, these
views necessarily comprise navigation data.

[0055] The pilot can select the scale of the terrain flown
over as a function of flight phase. The selection can be made
either by means of a graphical cursor controlled by a CCD, the
acronym for “Cursor Control Device”, equivalent to a com-
puter mouse, or directly on the display screen if it is equipped
with a touch-sensitive faceplate by means of selection of a
function or by making an appropriate gesture.

[0056] The selection of the scale gives rise to the selection
of'the data displayed insofar as it is impossible to display ail
of the data contained in the database at all of the scales.
[0057] In the system according to the invention, each item
of cartographic data comprises at least a first symbolic rep-
resentation. More generally, each item of cartographic infor-
mation comprises two different symbolic representations. By
way of example, FIG. 2 shows, for two types of data, the first
and the second representations that have been denoted normal
symbol and simplified symbol respectively. The first item of
data represents an aeronautical waypoint or WP, representing
“waypoint”. Its normal symbolic representation is a black
cross with four pointed arms and its simplified symbolic
representation is a simple black circle. The second item of
data represents an airport A. Its normal symbolic representa-
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tion is a circle having four square protrusions disposed sym-
metrically and its simplified symbolic representation is also a
simple black circle. Thus, on changing scale, there is a suc-
cessive change from the first symbolic representation to the
second one and then to the absence of representation at small
scale.

[0058] A first scale is associated with the first symbolic
representation and a second scale, smaller than the first scale,
is associated with the second symbolic representation. They
are arranged such that:

[0059] when the selection means select a scale greater than
or equal to the first scale, the first representation is displayed
on the display device,

[0060] when the selection means select a scale included
between the first scale and the second scale, the second rep-
resentation is displayed on the display device,

[0061] when the selection means select a scale strictly
smaller than the second scale, the symbol is no longer dis-
played on the display device.

[0062] Hereafter the first scale and the second are referred
to as “transition scales”. It is possible for there to be several
transition scales associated with a same item of data.

[0063] The advantage of this arrangement can be seen. The
choice of the transition scales is carried out on the ground or
by the tool for preparation databases. The selection criteria
can be complex insofar as the time taken for allocating a scale
to a particular item of data is of no importance. Finally, the
cartographic database is unique and comprises only one or
two additional scale indications, or more if necessary, for
each item of data, which does not significantly increase the
memory size of the database.

[0064] In flight, when the pilot selects a scale called the
active scale, for determining the representation which must
be selected, the graphical computer compares just the active
scale with the scales associated with each item of datain order
to select the representation that will be displayed. The selec-
tion method is therefore very simple and very quick.

[0065] As stated, the selection criteria for determining the
transition scales can be complex. They are of course firstly a
function ofthe active scale selected by the pilot. Other criteria
can however be involved as described below.

[0066] The first criterion is an order of priority. An order of
priority is associated with each item of data, the determina-
tion of the first scale and/or of the second scale being carried
out as a function of this order of priority. It is possible to
specify this criterion in such a way that, starting from a
determined scale, all of the data corresponding to a same
order of priority are displayed on the display device with the
same first symbolic representation or the same second sym-
bolic representation. In the same way, it is possible to decide
that, starting from a determined scale, all of the data corre-
sponding to a same order of priority are no longer displayed
on the display device.

[0067] The second criterion is a data density criterion. At a
given scale, several items of data can be sufficiently close to
each other for their symbolic representations to overlap, mak-
ing it difficult or even impossible to read them. In this case, a
first item of data being disposed at a first location, the deter-
mination of the first scale and/or of the second scale of said
firstitem of data is carried out as a function of the distance that
separates this first location from the closest location of a
second item of data. Thus, in FIG. 3, when two first “way-
point” representations WP1 and WP2 indicated by two four-
pointed stars at a scale 1 are too close to each other at a scale

Jun. 11, 2015

2 smaller than the scale 1, they are both replaced at this scale
2 by their simplified representations, in this case a black
circle, the two circles being separated and therefore perfectly
identifiable. The criterion causing the change from the first
symbolic representation to the second one depends on the
shape of this representation. A possible change of scale cri-
terion can be that the representation of the two items of data
concerned changes when there is more than 20% of common
area.

[0068] Secondly, if the scale again decreases, the two
circles corresponding to the two waypoints are thereafter
displayed only by a single point from the time that their
representations merge.

[0069] Itis also possible, in the case of close items of data,
to take account of their order of priority. Thus, in FIG. 4, two
symbols have been represented at a first scale, the first one
indicating an airport A and the second one indicating a “way-
point” WP. The display of the airport A has priority over that
of the waypoint. Thus, when the two symbols merge at a
smaller scale 2, the symbol of the waypoint changes from the
first representation to the second one whilst the symbol of the
airport, which has priority, does not change.

[0070] At an even smaller scale 3 shown in FIG. 5, the
symbol of the waypoint disappears whilst the symbol of the
airport A changes from the first representation to the second
representation.

[0071] Finally, if the user decides not to display a certain
category of data, the determination of the first scale and/or of
the second scale for the categories of data still displayed or
displayable can depend on the selection or absence of selec-
tion of the non-selected items of data category.

[0072] The above list of criteria is not of course exhaustive.
Other selection criteria can be used for determining the tran-
sition scales. They remain within the scope of this invention.

1. System for representing cartographic indications for an
aircraft, said system comprising at least a cartographic data-
base, a graphical computer, a display device and means of
selecting the scale of the displayed cartographic data, each
item of cartographic data comprising a first symbolic repre-
sentation,

wherein with the first symbolic representation there is

associated a first scale depending on said item of carto-
graphic data and,

when the selection means select a scale that is larger than or

equal to the first scale, the first representation is dis-
played on the display device,

when the selection means select a scale that is strictly

smaller than the first scale, the first representation is no
longer displayed on the display device.

2. System for representing cartographic indications
according to claim 1, wherein each item of cartographic data
comprises at least a second symbolic representation associ-
ated with a second scale that is smaller than the first scale, said
second scale depending on said item of cartographic data
such that:

when the selection means select a scale included between

the first scale and the second scale, the second represen-
tation is displayed on the display device,

when the selection means select a scale strictly smaller

than the second scale, the symbol is no longer displayed
on the display device.

3. System for representing cartographic indications
according to claim 1, wherein with each item of data there is
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associated an order of priority, the determination of the first
scale and/or ofthe second scale being carried out as a function
of that order of priority.

4. System for representing cartographic indications
according to claim 3, wherein, starting from a determined
scale, all of the data corresponding to a same determined
order of priority are displayed on the display device with the
same first symbolic representation or the same second sym-
bolic representation.

5. System for representing cartographic indications
according to claim 3, wherein, starting from a determined
scale, all of the items of data corresponding to a same deter-
mined order of priority are no longer displayed on the display
device.

6. System for representing cartographic indications
according to claim 2, wherein, a first item of data being placed
at a first location, the determination of the first scale and/or of
the second scale of said first item of data is carried out as a
function of the distance that separates this first location from
the closest location of a second item of data.

7. System for representing cartographic indications
according to claim 2, wherein the data being grouped in
categories, the first scale and/or the second scale are identical
for all of the items of data of a same category.

8. System for representing cartographic indications
according to claim 7, wherein the determination of the first
scale and/or of the second scale depends on the selection or
absence of selection of data of a different category.
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