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(57) ABSTRACT 

Device assisting With interception by an aircraft of a ?ight 
path segment located in a horizontal plane and a system of 
assistance With interception and follow-up of such a seg 
ment. The device includes means of determining a ground 

speed vector and means of displaying to present, on a screen, 

a means of indication (10) of the ground speed correspond 
ing to a ?rst rectilinear section (11) in the horiZontal plane, 
connected to a symbol (7) Whose angular orientation corre 
sponds to the direction of said ground speed vector and 
Whose length is variable, a means of interception approach 
indication (12) corresponding to a second rectilinear section 
(13) in the horiZontal plane of variable Width and provided 
for as an extension of ?rst rectilinear section (11) and a 

means of indication (14) of the interception turn correspond 
ing to at least one circular are (15) in the horiZontal plane, 

B64C 13/16 (2006.01) provided to extend second rectilinear section (13). 
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A DEVICE FOR ASSISTING AN AIRPLANE IN 
INTERCEPTING A SEGMENT OF A FLIGHT PATH 
UTILIZING POSITIONAL AND GROUND SPEED 

INDICATORS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention concerns a device for assistance 
With interception by an aircraft for a ?ight path segment 
located in a horizontal plane, and a system for assistance 
With the interception and folloW-up of such a segment. 

[0003] 2. Description of Related Art 

[0004] In general, When an aircraft pilot, for instance 
?ying a helicopter, Wishes to intercept a ?ight path in the 
horiZontal plane, he has to perform the folloWing operations: 

[0005] identify the ?ight path part (segment) to be 
reached, and take a heading for its interception alloW 
ing for the effect of Wind, if knoWn; 

[0006] anticipate the turning of the aircraft to join the 
?ight path Without overshoot, depending on the speed 
of the aircraft and the angle of interception; and 

[0007] ensure that the interception ?ight path is reliable 
With respect to ground and any nearby obstacles. 

[0008] The precision required to folloW an intercepted 
?ight path, including a multitude of segments, varies along 
said ?ight path. Accordingly, the ?ight path monitoring 
accuracy is far greater during ?nal approach than during 
cruise ?ight phases. 

[0009] It is knoWn that the pilot in the approach phase in 
a horiZontal plane uses ILS (Indicator Landing System) type 
information, displayed by dedicated symbology of varying 
sensitivity, Which is constantly increasing as the aircraft 
approaches the touchdoWn point. Conversely, during the 
cruise phase, in order to provide su?icient accuracy, a ?ight 
path segment monitoring procedure in the horiZontal plane 
requires the pilot to select the most appropriate scale at a 
given moment, so as to comply With the required precision 
and/or use ?ight path deviation digital information com 
bined With another dedicated symbology, for instance an 
[[HSI]] HSI (Horizontal Situation Indicator). 

[0010] Accordingly, the pilot folloWing the current ?ight 
phase must make various selections and gather appropriate 
?ight path deviation information to folloW at various posi 
tions of the display screen (and even on tWo different screen 
pages), Which information is generally presented using dif 
ferent formalisms. 

[0011] Furthermore, during the periods of intense Work 
load encountered by the pilot, omitting to modify a scale can 
have damaging consequences. Indeed, the pilot may believe 
erroneously that the aircraft is properly aligned on the ?ight 
path to folloW Whereas, in reality, the selected scale is too 
large. 
[0012] Finally, in order to accomplish With satisfactory 
accuracy, the complete procedure demands a great deal of 
knoW-hoW and also intense attention and activity (high 
Workload) throughout the interception and folloW-up dura 
tion. Note that organiZation and dosing di?iculties are essen 
tially due to the fact that the customary instruments and/or 
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symbologies used are not organiZed to present an obvious 
synthesis of the effective situation. 

[0013] This invention concerns a device assisting With 
interception by an aircraft of a ?ight path segment located in 
a horiZontal plane designed to remedy these drawbacks. 

[0014] Indeed, according to the invention, said device 
assisting With interception by an aircraft of a ?ight path 
segment located in a horiZontal plane, said device being 
brought abroad the aircraft and including: 

[0015] initial resources ?rst means for determining the 
values of the aircraft parameters; and 

[0016] initial ?rst display resources means to present on 
at least one display screen: 

[0017] at least said ?ight path segment in the hori 
Zontal plane to be intercepted; and 

[0018] an initial a ?rst symbol illustrating the posi 
tion of the aircraft in the horiZontal plane With 
respect to said ?ight path, 

[0019] is outstanding remarkable in that the initial 
resources ?rst means determine at least one ground speed 
vector representative of the speed of the aircraft With respect 
to the ground and in that said initial resources ?rst display 
means are liable to present, in addition, on said display 
screen: 

[0020] a ?rst means of indicating the ground speed 
corresponding to a ?rst rectilinear section in said hori 
Zontal plane, connected to said symbol Whose angular 
orientation corresponds to the direction of said ground 
speed vector and Whose length: 

[0021] is proportional to the ground speed vector 
module When said ground speed is greater than a 
predetermined value; and 

1s Xe an ro ortiona tot emo ueo sa1 0022'?ddpp'lhdlf'd 
predetermined value When said ground speed is less 
than or equal to this predetermined value; 

[0023] a second means of interception approach indi 
cation, corresponding to a second rectilinear section 
in said horiZontal plane, in the direction of said ?ight 
path segment to be intercepted and Whose length 
adjusts automatically so that said second rectilinear 
section extends at one of its ends, said ?rst rectilinear 
section and at the other of its ends, a third means of 
indication; and 

[0024] said third means of interception turn indica 
tion, corresponding to a curve portion including at 
least one circle arc in said horiZontal plane, one end 
of said curve portion extending at a tangent into 
second rectilinear section and, at the other end, 
connected at a tangent to said ?ight path to be 
intercepted. 

[0025] All this graphic information forms the ?ight path 
interception path Which ends, if there is no ?ight path 
overshoot, in an interception turn (circle arc more or less 
deformed to alloW for Wind effect) in the horiZontal plane. 
This graphic representation enables the pilot to see and act 
early enough to adjust his approach, then his interception 
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turn. This results in a gain in terms of e?iciency and 
availability because, in particular, it relieves the pilot of the 
need to release the controls. 

[0026] In addition, thanks to the ?rst means of indication, 
the pilot is given graphic information supplying him both 
With the real direction toWards Which the aircraft is moving 
and a ?rst estimation of the ground speed vector module at 
Which it is moving. In addition, this indication offers the 
advantage of being displayed close to a screen position used 
by the pilot a great deal during the pre-de?ned ?ight path 
interception/monitoring phase, i.e., said ?rst symbol indi 
cating the current position of the aircraft. 

[0027] In an advantageous embodiment, said ?rst means 
of display present the second means of indication on said 
display screen only: 

[0028] if a segment of the ?ight path is in the direction 
of said ?rst rectilinear section of ?rst indication 
resources means; and 

[0029] if this segment is at a distance less than a 
predetermined distance With respect to said ?rst recti 
linear section[[,]]. 

[0030] Thanks to said second means of indication, the 
pilot has synthetic graphic information giving him the future 
rectilinear interception ?ight path if he continues to ?y With 
the same current ground speed vector (module and direc 
tion). As soon as the ground speed vector varies, said graphic 
information is updated in real time. 

[0031] In addition, in an advantageous embodiment, said 
circle arc of the third means of indication includes a radius 
depending on the speed of the aircraft and/or the aircraft 
capacities. Furthermore, said circle arc may be deformed to 
alloW for the intensity and direction of the Wind. 

[0032] Furthermore, in an advantageous embodiment, 

[0033] if a ?ight path segment is in the direction of said 
second rectilinear section of the second indication 
resource means; 

[0034] if this segment is located at a distance less than 
a predetermined distance from said second rectilinear 
section; and 

[0035] if the ?ight plan requirements make an intercep 
tion maneuver possible. 

[0036] Thanks to the third means of indication resource, 
the pilot has synthetic graphic information supplying him 
With the future turn to be made to intercept With and align 
on the ?ight path if the aircraft continues to ?y along the 
same ground speed vector (module and direction). 

[0037] In one speci?c embodiment, said interception 
assistance device includes, in addition, second means for 
detecting an obstacle and the ?rst means of display are liable 
to present, in addition, on said display screen, at least a 
second symbol illustrating the position of said obstacle in 
said horizontal plane. 

[0038] This invention also concerns an on-board system 
for assistance With the interception and monitoring by an 
aircraft of a ?ight path segment located in a horizontal plane. 
According to the invention, said system is outstanding 
remarkable in that it includes: 
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[0039] 
and 

[0040] 
[0041] In addition, according to the invention, said ?ight 
path monitoring assistance device includes: 

[0042] 
[0043] a lateral deviation of the aircraft from a seg 
ment of the ?ight path in the horizontal plane; and 

[0044] lateral margins tolerated either side-of said 
?ight path segment in the horizontal plane; and 

[0045] second means of display liable to appear on the 
display screen: 

[0046] 
[0047] a fourth means of effective lateral deviation 

indication corresponding to a straight line segment 
provided for on said scale and illustrating the effec 
tive lateral deviation of the aircraft from the ?ight 
path segment to be folloWed; and 

[0048] a ?fth means of indicating excessive lateral 
deviation appearing on said scale When the aircraft 
approaches at a predetermined distance, one of said 
lateral margins. 

an interception aid device as speci?ed above; 

a ?ight path folloW-up aid device. 

third means of determining: 

a ?xed (immobile) lateral deviation scale; 

[0049] In an advantageous embodiment, the size of the 
?xed scale remains constant thanks to the automatic adjust 
ment of the proportion betWeen the real deviation and its 
representation on the display screen. Accordingly, Whatever 
the aircraft ?ight phase, the ?xed scale preserves the same 
size on the display screen. 

[0050] 
[0051] said straight line segment of said fourth means of 

indication is inclinable; extraordinary; and/ or 

In addition, in an advantageous embodiment: 

[0052] When said fourth means of indication reaches its 
stop, it changes form and remains at the stop; and/or 

[0053] 
[0054] To assist With the interception of a ?ight path 
including a multitude of segments, advantageously, said 
second means of display Will also present on said display 
screen a sixth means of indicating a change in ?ight path 
segment to folloW. 

[0055] In addition, advantageously, said second means of 
display Will present on said display screen a seventh means 
of indicating the lateral velocity tendency. 

[0056] In a simpli?ed and preferred embodiment, said ?rst 
display means for the device providing interception assis 
tance and said second means of display of the second 
monitoring assistance device Will be part of one and the 
same display unit. 

said ?fth means of indication is ?ashing. 

[0057] Furthermore, the system in accordance With the 
invention Will also include means of transmitting informa 
tion liable to connect said ?rst means of said interception aid 
device and said third means of said monitoring aid device to 
an aircraft acceptance autopilot for the transmission of 
information. Accordingly, all the data generated by the ?rst 
and third means can be transmitted to an autopilot, Which 
deals With automatic aircraft guidance. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0058] The ?gures of the attached illustration provide a 
clear understanding of hoW the invention can be accom 
plished. In these ?gures, identical references designate simi 
lar items. 

[0059] FIG. 1 is a block diagram of a system conforming 
to the invention. 

[0060] FIG. 2 illustrates the information displayed by 
means of an interception aid device conforming to the 
invention. 

[0061] FIG. 3 is a schematic vieW of a particular case of 
interception. 
[0062] FIG. 4 illustrates the information displayed by 
means of a monitoring aid device conforming to the inven 
tion. 

[0063] FIG. 5 is a schematic vieW of the various ?ight 
phases With the corresponding required ?ight details. 

[0064] FIGS. 6 to 19 illustrate the various displays pos 
sible using a monitoring aid device conforming to the 
invention. 

[0065] FIGS. 20 to 26 illustrate the various steps involved 
in the interception and monitoring of a ?ight path. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0066] Device 1 conforming to the invention is intended to 
assist With the interception by an aircraft of a ?ight path 
segment T located in a horizontal plane. This device 1 may 
be part of a system 2 conforming to the invention and 
represented schematically in FIG. 1, designed to assist With 
the interception and monitoring by an aircraft of a ?ight path 
segment of this type. To this end, said system 2 carried on 
the aircraft includes: 

[0067] interception aid device 1; and 

[0068] ?ight path monitoring aid device 3. 

[0069] In a knoWn manner, device 1 for interception aid 
includes: 

[0070] means 4 for determining the values of the air 
craft parameters; and 

[0071] display means 5 for presenting, on at least one 
basic display screen 6, as shoWn in FIG. 2: 

[0072] at least said segment S3 to be intercepted on 
?ight path T. Flight path T includes, in the horizontal 
plane, a multitude of rectilinear segments S1, S2, S3 
and S4, connected together or limited by points P1, 
P2, P3, P4; 

[0073] and 

[0074] a symbol 7 illustrating the position of the aircraft 
in the horizontal plane With respect to said ?ight path 
T. 

[0075] Said means of display 5 include, in a customary 
manner: 

[0076] a digital calculator 8 ensuring the transformation 
of the physical data received by resources means 4 into 
data adapted to display on the screen; and 
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[0077] a symbol generator 9 or a plotter, capable of 
materializing on display screen 6, from the data sup 
plied by conversion calculator 8, graphic characteristics 
of the presentation of the information as speci?ed and 
envisaged in the folloWing. 

[0078] According to the invention, said means 4 determine 
at least one ground speed vector representative of the ground 
speed, i.e., the speed of the aircraft With respect to the 
ground and said display means 5, liable to appear on said 
display screen 6, in addition to the aforementioned indica 
tions and as represented in FIG. 2. 

[0079] a means of indication 10 giving the ground speed 
corresponding to a ?rst rectilinear section 11 in said 
horizontal plane Which is connected to said symbol 7 
and Whose angular orientation corresponds to the direc 
tion of said ground speed vector, and Whose length: 

[0080] is proportional to the ground speed vector 
module When said ground speed is greater than a 
predetermined value; and 

0081 is ?xed and ro ortional to the module of said P P 
predetermined value When said ground speed is less 
than or equal to said predetermined value. 

[0082] a means of interception approach indica 
tion 12 corresponding to a second rectilinear section 13 
in said horizontal plane toWards said ?ight path seg 
ment S3 to be intercepted, and Whose length is adjusted 
automatically so that the second rectilinear section 13 
extends at one of its ends said ?rst rectilinear section 
11, and that the other of its ends, an indication resource 
means 14; and 

[0083] said means of interception turn indication 14, 
corresponding to a portion of the curve including at 
least a circle arc 15 in said horizontal plane, one end of 
said curve portion extending at a tangent said section 
rectilinear section 13 and at the other end, connected at 
a tangent to said ?ight path segment S3 to be inter 
cepted. 

[0084] To make the draWing more understandable, recti 
linear sections 11 and 13 of circle arc 15 have been depicted 
using different lines (broken) so as to provide a clear 
distinction. In practice they can, hoWever, be continuous and 
be differentiated, for instance, using different colors. 

[0085] Thanks to said means of indication 10, the pilot is 
given graphic information supplying him With both the real 
direction toWards Which the aircraft is moving and a initial 
?rst estimation of the ground speed vector module at Which 
the aircraft is moving. In addition, this indication offers the 
advantage of being displayed near a screen position used 
speci?cally by the pilot during the interception and moni 
toring phase of a pre-de?ned ?ight path, i.e., said symbol 7, 
indicating the current position of the aircraft. 

[0086] The means of display 5 present said means of 
indication 12 on said display screen 6 only: 

[0087] a) ifa segment S1, S2, S3 of ?ight path T is in the 
direction of the ?rst rectilinear section 11 of the indication 
means 10; and 

[0088] b) ifthis segment S1, S2, S3 (segment 53 in general 
in FIG. 2) is at a distance less than a predetermined distance 
With respect to said ?rst rectilinear section 11. 
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[0089] Conversely, if at least one of the tWo previous 
conditions a) and b) is not ful?lled, the means of display 5 
Will not display said means of indication 12. 

[0090] Thanks to said means of indication 12, the pilot is 
given synthetic graphic information supplying him With the 
future rectilinear interception ?ight path if he continues to 
?y With the same ground speed vector (module and direc 
tion). 
[0091] Furthermore, circle arc 15 of means of indication 
14 includes a radius R depending on the speed of the aircraft 
and/or the aircraft capacities. 

[0092] By default, the interception turn is calculated to the 
bene?t of a rounded form, therefore Without any overshoot 
of the ?ight path over segment S3 of the ?ight path to be 
intercepted unless the pilot has ?rst chosen this option, or if 
the maneuver to be carried out by the pilot necessarily 
involves an overshoot (for instance because the aircraft is 
too close to segment S3 to be intercepted). Accordingly, in 
the case of a ?ight path overshoot, the ?nal circle arc 15 Will 
be replaced by circle arcs 15A and 15B tangents in tWos, as 
represented in FIG. 3 tWo circle arcs 15A and 15B (the 
arroWs F indicate the direction of ?ight). 

[0093] It should be noted that in the presence of Wind, 
circle arc 15 or circle arcs 15A and 15B can be deformed to 
alloW both for the intensity of the Wind and its direction. 

[0094] Furthermore, said means of display 5 present said 
means of indication 14 on said display screen 6 only: 

[0095] 0t) if a segment S3 of ?ight path T is in the direction 
of said second rectilinear section 13 of the means of indi 
cation 12[[.]]; 

[0096] [3) if said segment S3 is located at a distance less 
than a predetermined distance compared to the second 
rectilinear section 13; and 

[0097] y) if the demands of the ?ight path render an 
interception maneuver possible. 

[0098] Conversely, if at least one of the three previous 
conditions 0t), [3) and y) is not realiZed, the means of display 
5 Will not display said means of indication 14. 

[0099] Thanks to said means of indication 14, the pilot has 
synthetic graphic information supplying him With the future 
turn to be made to intercept and align on said ?ight path 
segment S3, if the aircraft continues to ?y at the same 
current ground speed vector (module and direction). As soon 
as the ground speed vector varies, said graphic information 
Will be updated in real time. 

[0100] In one speci?c embodiment, said interception 
assistance device 1 Will include, in addition, means 16 for 
detecting an obstacle (natural or man-made) and said display 
means 5 are liable to present, in addition, on said display 
screen 6, at least one symbol 17 (FIG. 2) illustrating the 
position of at least the nearest obstacle in said horizontal 
plane. 

[0101] It is also possible during interference With the relief 
(information supplied by a ?eld module hosted, for instance, 
by a mapping calculator, a GCAS (Ground Collision Avoid 
ance System) or With a detected obstacle (detection for 
instance by radar, laser) that the means of indication color 10 
changes and, for instance, changes to amber or red. 
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[0102] Furthermore, as indicated previously, system 2 
includes, in addition to device 1 for interception assistance 
speci?ed above, a device 3 assisting With ?ight path folloW 
up. 

[0103] According to the invention, said device 3 assisting 
With ?ight path folloW-up includes: 

[0104] means 18 for determining a lateral deviation of 
the aircraft from a ?ight path segment S3 in the 
horiZontal plane and the tolerated lateral margins either 
side of said ?ight path segment S3; and 

[0105] said means of display 5 that are liable to present, 
on the display screen 6 as represented in FIG. 4: 

[0106] a ?xed (immobile) lateral deviation scale 20 
provided With markers 21, for instance circles; 

[0107] an e?‘ective means of lateral deviation indica 
tion 22 corresponding to a straight line segment 23 
on said scale 20 and illustrating the e?fective lateral 
deviation of the aircraft compared to ?ight path 
segment S3 to be folloWed; and 

[0108] a means of indicating excessive lateral devia 
tion 24 including chevrons 25 appearing at said scale 
20 When the aircraft approaches, at a predetermined 
distance, one of said lateral margins. 

[0109] Said ?xed scale 20 is of a constant siZe in all the 
?ight phases thanks to the automatic adjustment of the 
proportions betWeen the real distances and their represen 
tation on display screen 6. This adjustment of the proportion 
takes into consideration the real and variable Width of a basic 
corridor 26 relative to the required ?ight accuracy along 
?ight path T to be folloWed and the variable form of the 
limits of said corridor 26. In reality, it is agreed that the 
required folloW-up precision is variable throughout the 
length of ?ight path T. For instance, the required ?ight path 
monitoring precision is naturally far greater during ?nal 
approach than during a cruising phase. 

[0110] This required precision thus forms a corridor 26 all 
along the length of ?ight path T, generally breaking doWn 
into four parts (or ?ight phases), distinct and successive, of 
variable Width, as shoWn in FIG. 5: 

[0111] in a phase Ph1 (cruise phase), the required pre 
cision is less but remains constant at a value Mmax 
(maximum margin or maximum tolerated lateral devia 
tion); 

[0112] in a phase Ph2 (start of approach), the required 
precision Will increase gradually to achieve the maxi 
mum value. The maximum tolerated lateral deviation 
decreases gradually to achieve a value Mmin (mini 
mum margin or minimum tolerated lateral deviation); 

[0113] in a phase Ph3, corresponding to the ?nal 
approach or the beginning of throttle re-application 
go-around, the required accuracy is maximum but stays 
constant at value Mmin; and 

[0114] in a phase Ph4 (takeo?), the accuracy gradually 
decreases to achieve the value Mmax of phase Ph1. 
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[0115] Accordingly, the various plots of the ?xed scale 20 
are as follows: 

[0116] for phase Ph1 (cruise phase), the actual Width of 
corridor 26 relative to the required ?ight precision is 
constant and takes on value Mmax. Markers 21 (for 
instance four circles) are plotted and the shape of the 
corridor 26 limits is symbolized by tWo straight longi 
tudinal lines 27 (FIG. 6); 

[0117] for phase Ph2 (beginning of approach), the real 
Width of corridor 26 relative to the required ?ight 
precision varies and shrinks to achieve the value Mmin. 
Markers 21 (four circles, for Instance) are plotted and 
the shape of the limits of corridor 26 is symbolized by 
tWo longitudinal lines 27, the upper end of Which 
inclines toWards symbol 7 of the aircraft (FIG. 7); 

[0118] for phase Ph3 (?nal approach or beginning of 
throttle re-application go-around), the real Width of 
corridor [[27]]26 relative to the required ?ight preci 
sion is constant and takes on value Mmin. To discrimi 
nate easily this phase Ph3 from phase Ph1, it also has 
a real and constant Width, but of far greater size and 
feWer markers 21 are displayed than in phase Ph1 and 
Ph2 that precede (for instance, only tWo markers 21 
instead of four in phase Ph1 and Ph2) that are, hoWever, 
at Wider intervals. Conversely, the shapes of the limits 
of corridor 26 remain symbolized by tWo longitudinal 
straight lines 27 (FIG. 8); 

[0119] for phase Ph4 (takeoff), the real Width of corridor 
26 relative to the required ?ight accuracy varies and 
increases gradually to achieve the value Mmax. 
Accordingly, more markers 21 than in phase Ph3 (e.g. 
four markers or circles) are again plotted, and the form 
of the corridor limits is symbolized by tWo longitudinal 
lines 27, the upper ends of Which incline toWard the 
outside of scale 20 (FIG. 9). 

[0120] The means of indication 22 includes a longitudinal 
straight-line segment 23 (FIG. 10), the Width of Which does 
not vary on display screen 6. This straight-line segment 23 
represents a lateral distance deviation cursor, Which moves 
horizontally betWeen tWo variable limits of scale 20 in 
proportion to the current lateral deviation (e?fective) gener 
ated by means 18. The sensitivity of this cursor is therefore 
also variable. For instance, it is more emphatic during the 
approach phase, Which requires greater accuracy than during 
the cruise phase. Naturally, When the aircraft is positioned 
exactly and stably on the horizontal ?ight path to be fol 
loWed, this straight-line segment or cursor 23 passes exactly 
beloW symbol 7 illustrating the aircraft. 

[0121] Note that during a change of ?ight path segment or 
When the ?ight path segment being folloWed is curved, this 
lateral distance deviation cursor 23 may be inclined in the 
direction of the turn (FIG. 11). 

[0122] When means of indication 22 reaches the limit 
(right or left) of corridor 26 relative to the required ?ight 
accuracy, Whatever the current ?ight phase, it continues to be 
displayed but its representation is modi?ed. For instance, it 
is plotted as dotted lines (FIG. 12 for a left limit and FIG. 13 
for a right limit), Whereas it is in a continuous line in all the 
other cases (although for the understanding of the illustra 
tion and ease of discrimination of said means of indication 
22, the latter is shoWn in dotted lines in all the ?gures). This 
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limit case must be consecutive to the display of excessive 
lateral deviation chevrons 25 because the graphic scale of 
the visual guide is adjusted constantly so that corridor 26 
relative to the required horizontal real ?ight precision either 
side of the aircraft is fully displayed. 

[0123] Furthermore, to assist With the interception and 
folloW-up of a ?ight path T including a multitude of seg 
ments S1, S2 and S3, said means of display 5 also offer on 
display screen 6, a means of indicating a change of ?ight 
path segment to be folloWed. Preferably, it Will concern 
straight segment 23 Which in this case Will ?ash. 

[0124] According to the invention, the chevrons 25 appear 
as ?ashing at a ?xed scale 20 Whatever the current ?ight 
phase and as soon as the aircraft moves too close to the 
lateral limits (right or left) of corridor 26 relative to the 
required ?ight precision. Accordingly, if the pilot persists in 
moving horizontally aWay from the set ?ight path, the 
symbology relative to device 3 providing assistance With 
folloW-up and chevrons 25 Will ?nally disappear. The pilot 
Will then be obliged to use the interception assistance device 
1 if he Wishes to join the ?ight path T he has left (at any 
point). 
[0125] If We refer to the previous scale examples illus 
trating the description of this visual guide, it becomes 
important to note that the tWo chevrons 25 are arranged at 
either side of symbol 7 illustrating the aircraft if ?xed scale 
20 includes tWo markers or circles 21, as is the case of ?ight 
phase Ph3 (FIGS. 14 and 15 for excessive deviations respec 
tively to the right and to the left). 

[0126] Conversely, the chevrons 25 are plotted betWeen 
tWo successive circles 21 if said same ?xed scale 20 is made 
up of four circles 21, as is the case of ?ight phases Ph1, Ph2 
and Ph4 (FIGS. 16 and 17 for excessive deviations respec 
tively toWards the right and toWards the left). 

[0127] Said means of display 5 also present, on said 
display screen 6, a means of indication 28 of the lateral 
speed tendency. This means of indication 28, shoWn for 
instance in FIG. 18, includes a horizontal segment 29A 
connected to aircraft symbol 7, terminating in a vertical 
segment 29B (or a perpendicular arroW point, pointing 
toWards ?xed scale 20 for the lateral deviation). This means 
of indication 28 corresponds to the derived drifting of the 
current lateral deviation and, in real time, [[peak]] points to 
the next lateral distance With respect to the ?ight path, as it 
Will be here, of a particular and predetermined duration. 

[0128] If vertical segment 29B (or the tip of the arroW) is 
continuously superimposed on straight segment 23 (lateral 
distance deviation cursor) of the means of indication 22 as 
shoWn in FIG. 19, by suitable ?ight control, the pilot may 
gradually and in an optimized manner, cancel out the value 
of the current lateral deviation and thus perform optimized 
interception Within the horizontal plane of ?ight path T. 

[0129] Thanks to the invention, the process of intercepting 
a ?ight path T in the horizontal plane and its folloW-up is 
carried out accurately and e?iciently according to the four 
folloWing steps E1 to E4. 

[0130] l/lnitial Outright Determination of the Interception 
Point Step E1 

[0131] The aircraft has abandoned folloWing ?ight path T1 
comprising three segments S1, S2 and S3 While it Was 
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directed towards a point P2. Then, the pilot Wishes to 
reintegrate the following up of ?ight path T1 at a point P5. 
To do this, the pilot directs the aircraft (ground speed vector) 
toWards this point P5. In this case, it Will be seen that device 
1 may report to it that the approach ?ight path TR is 
unsuitable for tWo reasons: 

[0132] either it interferes With the ground (or an 
obstacle) at one or several points, the closest of Which 
is highlighted and symbolized by a symbol 17, for 
instance a red triangle (FIG. 20). Note that in this 
example, the aircraft has generated considerable slip 
due to the Wind, explaining Why the ground speed 
vector direction is no longer in line With the aircraft; 

[0133] or the current ground speed of the aircraft is 
excessive because of its neamess to the segment to be 
intercepted, obliging it to overshoot the ?ight path 
(FIG. 21). 

[0134] 2/Convergence Step [[E32]] E2 
[0135] The pilot modi?es the route of his aircraft so that 
the point of con?ict With the ground (or the obstacle) 
disappears and/or sloWs doWn by reducing the ground speed 
module to eliminate the ?ight path overrun; an interception 
turn at a pre-de?ned factor appears at the end of the display 
on device 1. The approach ?ight path TR converges toWards 
the same segment S3, but at a point P6 (FIG. 22) further 
doWnstream that point P5. Accordingly, in the tWo afore 
mentioned cases, the pilot Will have been able to see and act 
early to adjust the approach and then his interception turn. 

[0136] 3/Interception Step E3 
[0137] The pilot sets approach ?ight path TR derived from 
device 1 by engaging it (action on a control). In this Way, he 
obtains a neW ?ight path T2 to folloW, replacing the former 
?ight path T1 (With T2=TR+part of T1 starting from inter 
ception point P6). In addition, the next neW target to be 
achieved is point P4 (FIG. 23), replacing the former target, 
point P2. From then on, device 3 supplies the pilot With the 
lateral deviation of the aircraft With respect to the neW ?ight 
path T2 (FIG. 24). If he is too far aWay from the latter, 
excessive deviation chevrons 25 Will appear informing him 
that he must immediately move closer to said ?ight path T2, 
Which is to his left in this example, or otherWise leave the 
precision corridor. 

[0138] 4/Precise FolloW-Up of Flight Path Step E4 

[0139] System 2 conforming to the invention guides the 
pilot into ?ight path T2 (FIG. 25) by means of device 3. To 
do this, the pilot simply needs to cancel the lateral deviation 
and bring cursor 23 for the lateral deviation under symbol 7 
of the aircraft (FIG. 26). Device 3 also reminds the pilot that 
he is in the ?nal approach phase at point P4 and that the scale 
sensitivity is therefore maximum so that he can ?y accu 
rately in the horizontal plane. 

[0140] System 2 conforming to the invention also includes 
means of display 5, means 4, 16 and 18 as mentioned above, 
including, as shoWn in FIG. 1: 

[0141] a localization system 30 including sensors (sat 
ellites, etc.) supplying the three dimensional precise 
position of the aircraft; 

[0142] a system 31 including ground and models 32 
and/or sensors 33 detecting any con?icts in the 
approach ?ight path With respect to the ground and/or 
the obstacles; 
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[0143] a calculator 34 generating an approach ?ight 
path and the lateral folloW-up margins; and 

[0144] a calculator 35, Which, once interception has 
been carried out, calculates the deviations and ground 
speed in the horizontal plane of the aircraft With respect 
to the setpoint ?ight path and determines the current 
?ight phase. 

[0145] Note that aforementioned means 30, 31, 34 and 35 
are su?icient to supply secure guidance information needed 
by the aircraft autopilot 37, in this case the information 
alloWs [[he]] the interception and then the folloW-up of the 
?ight path. To this end, all the data generated by the 
approach and folloW-up ?ight path calculator 34 can be 
exported by the customary means of transmission 37 to an 
autopilot 36 in such a Way that the latter can then ?y the 
aircraft automatically. 

1-60. (canceled) 
61. A device for assisting an airplane intercept a ?ight 

path, the device comprising: 

a calculator that calculates a ground speed vector of the 
airplane; 

a display screen; and 

a symbol generator connected to said calculator and that 
is arranged to generate symbols that are displayed on 
said display screen, the generated symbols including, 

the ?ight path that is to be intercepted, 

a ?rst symbol indicating a position of the airplane relative 
to the ?ight path, 

a ?rst indicator that is attached to said ?rst symbol and 
that is a straight line With an angular orientation cor 
responding to a direction of the ground speed vector 
and With a length that varies and corresponds to a 
magnitude of the ground speed vector When the mag 
nitude exceeds a predetermined value and that is con 
stant and proportional to the predetermined value When 
the magnitude is less than or equal to the predetermined 
value, 

a second indicator that is attached to said ?rst indicator 
and that is a straight line Whose direction indicates an 
initial part of a future approach path for intercepting the 
?ight path and Whose length adjusts as the position of 
the airplane changes relative to the ?ight path, and 

a third indicator that extends tangentially from said sec 
ond indicator and that is connected tangentially to the 
?ight path, said third indicator being a curved line 
indicating a ?nal part of the future approach path for 
intercepting the ?ight path. 

62. The device of claim 61, Wherein said symbol genera 
tor is arranged to display said second indicator on said 
display screen only When the direction of the ground speed 
vector intercepts the ?ight path and only When the airplane 
is less than a predetermined distance from the ?ight path. 

63. The device of claim 61, Wherein said symbol genera 
tor is arranged to display said third indicator on said display 
screen only When the direction of the ground speed vector 
intercepts the ?ight path and only When the airplane is less 
than a predetermined distance from the ?ight path. 
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64. The device of claim 61, wherein said symbol genera 
tor is arranged so that a curvature of said third indicator 
depends on at least one of an airspeed of the airplane, a 
turning capability of the airplane, and Wind speed and 
direction. 

65. The device of claim 64, Wherein said symbol genera 
tor is arranged to display said third indicator on said display 
screen only When the curvature of said third indicator is 
achievable by the airplane. 

66. The device of claim 61, further comprising an obstacle 
detector and Wherein said symbol generator is further 
arranged to generate a second symbol indicating a position 
of an obstacle detected by said obstacle detector. 

67. The device of claim 61, Wherein the device is arranged 
and adapted to transmit ?ight information for intercepting 
the ?ight path to an autopilot that controls movement of the 
airplane. 

68. The device of claim 61, Wherein the device further 
assists the airplane to folloW a ?ight path, and Wherein said 
calculator calculates a lateral deviation of the airplane from 
the ?ight path to be folloWed and tolerated lateral margins on 
both sides of the ?ight path to be folloWed, and said symbol 
generator is arranged to generate the further symbols includ 
ing, 

a straight line segment of the ?ight path to be folloWed, 
said ?rst symbol indicating a lateral deviation of the 
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airplane from the ?ight path to be folloWed by a relative 
position of said ?rst symbol to said straight line seg 
ment, 

a lateral deviation scale, and 

an excessive lateral deviation marker that appears When 
the airplane is approaching one of said tolerated lateral 
margins. 

69. The device of claim 68, Wherein said symbol genera 
tor is arranged so that a distance indicated by said lateral 
deviation scale adjusts automatically as a ?ight corridor 
Width de?ned by said tolerated lateral margins changes. 

70. The device of claim 68, Wherein said symbol genera 
tor also is arranged to generate slanted lines indicating a 
change in a Width of a ?ight corridor de?ned by said 
tolerated lateral margins. 

71. The device of claim 68, Wherein said symbol genera 
tor also is arranged to generate a lateral drift indicator that 
represents a lateral drift speed of the airplane, said lateral 
drift indicator being attached to said ?rst symbol and vary 
ing in length in proportion to the lateral drift speed. 

72. The device of claim 68, Wherein the device is arranged 
and adapted to transmit ?ight information for folloWing the 
?ight path to an autopilot that controls movement of the 
airplane. 


