NETHCD FOR THE LATERAL AVO DANCE OF A MOBI LE ZONE BY A VEHI CLE
The present invention relates to a nethod for deter- 5 mning a trajectory

 for the lateral avoi dance by a vehicle of a nobile zone which it is
undesirable to traverse. It applies in particular, but not-
exclusively, to the 10 piloting of an aerodyne, to aid-the pilot rapidly
to determine in flight, an avoidamd¥-trajectory, for exam ple to
avoi d a dangerous neteorol ogical zone, such as a storm formati on. 15
I ndeed, the nost characteristic neteorological phe- nonenon to be
avoi ded absg@hdirfhyrbyr afg@ehPshissurk t he storm formation prevailing
within a cunmulo-ninbus In which there are severe conditions of

turbul ence and A cobtéfde ﬁﬂﬁpédl %ﬁ.ﬂéd hei rdwilt Moalridghtimi w@ighri kes is 20
consi der abl e. To avoi% t hi s phenonenon, nost aerodynes equi pped with

i nstrunent seflectpohivi devides yaprdmjedgimak matxdxoffoam on ket peintedar

whi ch supplies neteorol ogical infornma- tion, this information giving in
particul ar thecuih-bdardtare scovdradovitit @oseladgdc sasezbadd dmsociated with
a danger |evel. However, having been detected, it is up . to the
pil ot to haddgsidhdghtteortaclyiwith fheh haard andghaxing ai eaetamy carrying
out avoidance in sight of  _the zone, or by traversing the zone. 30

The obj ect | ¢BaBpel hEreReaRninlely RATHANE any qusles, port made ip BReof a

non

vehicle in the case in,which an unex- . cted pheno as to be
avoi ded by F38eral Pyrriers, 2re provided LighdhenSoR1ARE FRERBRLNER Thange
i ng. E i ' t f
avoi dance byh8 DRRPETLSRFOEPEREqf S RaRTRR, 88, Bedr' T 28 RIS R
initially pk@ﬂpgg?éﬁféeuﬁifbfﬁ(EBrougHHHE(ﬁgf“ﬂ |y supplieg i nformation
u - -

giving the con of the
nobi |l e zone to be avoi ded and the current position and the speed of the
vehi cl e. According to the invention, this nmethod is character- 5 ized
inthat it conprises the follow ng steps in suc- cession:

the periodic definition of the envel ope of the zone to be avoi ded
with the aid of the said con- 10 tour information, t he
determ nation of a circunscribed circle about t he envel ope of the
zone to be avoided, and of the velocity vector of the _
circunscribed circle by 15 recordi ng successive positions of the

| atter, the determ nation of the portion of the planned
route.situated over the path of the circunscribed circle, .and the
positioning of the circunscribed 20 circle @ the nonent at which the
vehicle lies on the said portion of route, i f having
been positioned, the circunscribed cir- cle is traversed by the

pl anned route of the vehi- 25 cle, the conputation of port and
starboard trajec- tories for the avoidance of the zone delinted
by - ' the circunscribed circle, which connect points of exit
and of return to the initially planned route, and 30 - t he
sel ection of one of these two avoi dance tra- jectories as a
function of the length of the new routes respectively including

t he conputed avoi d- ance trajectories, and of the velocity vector
of 35 the centre of the circunscribed circle about the zone
to be avoided. By virtue of these provisions, the avoidance of a

mobi |l e zone can be fully automated. - : - 3
According to a feature of the invention, the points of = ekTHISBHEGE HAS BEEN
return to the initially planned route cor- respond to the poi rREPLACED

intersection with the latter 5 of tangents to the circunscri D8O CcIrclre
about the enve- | ope of the zone to be avoided, form ng a predeterm ned
angle with the initially planned route, the port and st ar board

avoi dance trajectories being defined by these tangents. 10

Advant ageously, the nmethod according to the invention applies also to
the case of nultiple nobile zones. In this case, the nethod furthernore -
conprises—315————_the determnation of a circunscribed circle about

t he envekﬂp qf each zone to be ravoi ded, and of the respective
vel ocity = laced cum scribed circles thus deternined, by
recordinglﬂi ' cessive positions of these latter, 20 - the

positionin W th respect to the "~ planned route of the
vehicle at the respective nonents at which the vehicle is situated
on the portions of route which are traversed by the said 25

zones, the determnation of the first zone lying on the

pl anned route and a first selection of the zones to be avoided
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