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Method for controlling the motion of a target drone

The invention pertains to methods for estimating the wind field in a geographical area of
interest.

In an application for planning the trajectory of a target drone within a geographical area
of interest, such as for example a flying taxi carrying passengers, a surveillance drone
observing people, or a delivery autonomous vehicle transporting parcels, it is necessary to
consider the amplitude and the orientation of the wind at each point of the trajectory.

Indeed, the wind applies a force on the target drone that must be taken into account for
the proper determination of the motion of the target drone, in particular when one seeks to
optimize the trajectory according to a criterion, such as the total energy consumption or the
minimization of sudden accelerations for the sake of passengers comfort.

It is therefore necessary to know the wind field at each point of the geographical area of
interest, i.e. the instantaneous and local values of the parameters of the wind, this parameter
being the amplitude (or velocity or speed) of the wind and the orientation (or direction) of the

wind.
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Precise simulation software is known that uses the airflow physical equations to
determine the wind field from the boundary conditions, i.e. the conditions on the boundaries of
a domain that includes the geographic area of interest.

However, such simulations are particularly cumbersome to run. They therefore cannot
be executed by the on-board computer of the target drone, whose calculation capacities are
reduced.

All the more so it is necessary to be able to estimate the wind field sufficiently quickly
following a modification of the boundary conditions, to be able to plan or re-plan the trajectory
of the target drone. However, such simulations take a significant amount of computing time to
converge towards one solution.

This is not compatible with an embedded software, that must be light and offers nearly
real time results.

The invention therefore aims at overcoming this problem by proposing a method for
determining the wind field that is sufficiently light to be able to be executed quickly by the
computer on board the target drone, so as to obtain nearly real-time information on the wind
field. This piece of information can then be exploited according to the desired application, for
example the planning of the trajectory of the target drone.

To this end, the object of the invention is to a method, a system and a computer program
according to the appended claims.

The invention and its advantages will be better understood upon reading the description
which will follow, provided solely by way of example with reference made to the accompanying
drawings in which:

- Figure 1 is a general schematic representation of the system ;

- Figure 2 is a flow chart of the method according to the invention ;

- Figures 3 is a schematic view of the situation; and,

- Figure 4 is a flow chart of the various step to prepare the various model involved in the
method of Figure 2.

In the following description of a preferred embodiment, the envisaged application is the
planning of the optimal trajectory to be followed by a target drone, such as a flying taxi
transporting passengers, inside a geographical area of interest.

For this particular application, the geographical area Z of interest corresponds to the
district of a city. As illustrated in Figure 3, the geographical area Z presents a set of buildings,
like buildings 904, 90,, 903 and 90..
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STRUCTURE OF THE SYSTEM

In the preferred embodiment shown in Figure 1, the system 1 according to the invention

comprises : a set of measuring devices 3, one target drone 4 and a ground station 2.

Measuring devices 3

According to the invention, a plurality of measuring devices is placed in the geographical
area of interest to carry out measurements of the local and instantaneous values of the
parameters of the wind, i.e. the amplitude (or velocity or speed) of the wind and the orientation
(or direction) of the wind (for example relative to the North).

These measurements in different points inside the geographical area of interest will make
it possible to determine the wind conditions on the boundaries of a domain Q surrounding the
geographical area of interest Z.

Figure 3 represents for example five measuring device 34, 32, 33, 3;and 3.

In the embodiment shown in figure 1, there are two types of measuring devices,
stationary measuring devices and mobile measuring devices.

A stationary or fixed measuring device, such as device 10 in Figure 1, has the function
of measuring, at the place where it is installed, the instantaneous and local values of the
parameters of the wind.

Device 10 comprises a sensor 12 suitable for measuring the amplitude of the wind and a
sensor 14 suitable for measuring the direction of the wind. It comprises communication means
18 adapted to regularly transmit the measurements taken by the on-board sensors to the
ground station 2.

Device 10 comprises communication means 18 suitable for transmitting to the ground
station 2 the measurements of the parameters of the wind and the position and time of these
measurements.

A mobile measuring device, also referred to as a sentinel drone in the following, such as
sentinel drone 20 in Figure 1, has the function of measuring, while flying, the instantaneous
and local values of the parameters of the wind.

Each sentinel drone comprises a platform 21 provided with an electric power source 22,
a plurality of electric motors 23, 24, and a plurality of rotors 25, 26, each rotor being driven by
at least one motor.

The sentinel drone comprises an on-board computer system 30.

The on-board computer system 30 comprises a satellite positioning module 32, for
example of the GPS type. At each sampling time, it delivers a measurement of the

instantaneous position of the sentinel drone. This position is advantageously three-
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dimensional. This module is also adapted to deliver a measurement of the instantaneous
speed of the sentinel drone at each sampling time. This speed is advantageously three-
dimensional. It is for example obtained by computing the temporal variation of the
instantaneous position.

The on-board computer system 30 comprises a propulsion module 34 for managing the
propulsion of the sentinel drone. This module makes it possible to adjust the power of each
motor to pilot the sentinel drone. The propulsion module is thus capable of determining the
instantaneous value T of the power for each motor of the drone. If we consider a drone with
four motors, the wind parameters will be deduced from these four power values (scalars) and
the speed (vector) of the drone.

The on-board computer system 30 advantageously comprises a wind measurement
module 36 implementing a physics-based drone flight model for computing the instantaneous
and local value of the parameters of the wind from the instantaneous values of the position of
the sentinel drone, the speed of the sentinel drone and the power of the motors of the sentinel
drone.

The on-board computer system 30 comprises communication means 28 suitable for
transmitting to the ground station 2 the measurements of the parameters of the wind and the

position and time of these measurements.

Ground station

In the embodiment of Figure 1, the ground station 2 comprises communication means 8
suitable for the communication with the target drone 4, as well as the various measuring
devices 3.

In particular, the ground station 2 receives regularly the instantaneous and local values
of the parameters of the wind V;as measured by measuring devices 3;.

The ground station 2 includes a computer 80.

This computer 80 is suitably programmed to run various programs, in particular offline
and online programs.

In particular, the computer 80 executes offline a fine airflow simulation program 82
allowing the precise determination of the wind field v(x) inside the domain Q given boundary
wind conditions, V and 6.

The computer 80 also executes offline a reduction program 84 making it possible,
following a plurality of fine airflow simulations, to determine a parametric model that gives the
wind field from the boundary wind conditions alone. This parametric model is noted v(x;V, ©)

in the following.
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The computer 80 executes offline an inverse reduction program 86 making it possible to
determine, from the parametric model, an inverse model which gives the boundary conditions
V and 0, from a plurality of estimations of the parameters of the wind inside the domain (,
these estimations being the measurements V; performed by the measuring devices 3.

Preferably the inverse reduction program 86 allows the optimization of the total number
J of measuring devices and their position so that the measurements of the parameters of the
wind recorded by the various measuring devices lead to a robust estimate of the wind field,
and from there a correct determination of the boundary conditions.

The computer 80 executes online a boundary condition module 88. This module
implements the inverse model as determine by program 86. Module 88 determines, from the
plurality of instantaneous and local measurements of the parameters of the wind, Vj, the
instantaneous values of the boundary wind conditions V and 6.

The ground station 2 transmits regularly the instantaneous values of the boundary wind

conditions V and 6, as calculated by module 88 to the target drone 4.

Target Drone

The target drone 4 has, in the present example, the function of transporting passengers
inside the geographical area of interest Z, while optimizing its trajectory by taking into account
the wind.

The target drone comprises a platform 41 equipped with an electric power source 42, a
plurality of electric motors 43, 44, and a plurality of rotors, 45, 46, each rotor being driven by
at least one motor.

The target drone 4 includes an on-board computer system 50.

The on-board computer system 50 comprises a satellite positioning module 52, for
example of the GPS type. At each sampling time, it delivers a measurement of the
instantaneous position of the target drone. This position is advantageously three-dimensional.
This module is also capable of delivering, at each sampling step, a measurement of the
instantaneous speed of the target drone. This speed is advantageously three-dimensional. It
is for example obtained by determining the temporal variation of the instantaneous position of
the target drone.

The on-board computer system 50 of the target drone 4 includes a propulsion module
54. In particular, this module makes it possible to adjust the power of each motor in order to

move the target drone properly.
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The on-board computer system comprises communication means 48 suitable for
receiving, from the ground station 2, the instantaneous values of the boundary conditions V
and 6, as calculated by module 88 of station 2.

The on-board computer system 50 includes a wind field module 56 for calculating the
wind field. This module implements a wind field calculation model allowing, from the boundary
conditions V and 6, to determine the wind field V(x), i.e. the parameters of the wind in any point
x in the domain Q.

Advantageously, the on-board computer system 50 includes an exclusion domain
module 58 for determining an exclusion domain, that is to say a sub-domain of the domain Q
within which the wind is too turbulent for a safe flight of the target drone 4. In Figure 3,
elementary exclusion domains are represented behind corresponding buildings (11 for
building 904, 1> for building 90, 13 for building 90; and 14 for building 904, the reunion of
these elementary domains making up the exclusion domain 1°). This module implements an
exclusion domain calculation model allowing, from the boundary conditions, to determine the
exclusion domain [°*(x), i.e. a function associating to any point x in the domain Q a binary
value equal to 1 when the target drone is authorized to be in point x and equal to 0 when the
target drone is not. The excluded domain I¢* is subtracted from the domain (1 in order to restrict
the latter to an operational domain, within which the target drone is authorized to fly. The
computation of the wind field may be limited to this operational domain once determined.

The on-board computer system 50 includes a planning module 59. This module
implements a trajectory planning model for planning the trajectory of the target drone allowing
the computation of an optimal trajectory I taking into account the wind field as output by module
56 and also preferably the operational domain as output by module 58.

This optimal trajectory allows the target drone to be piloted to carry out a mission, like
moving from point A to point B in the geographic area Z. The planning of an optimal trajectory
uses a constraint which is based on the wind field. This constraint may be the search for the
trajectory optimizing the energy consumption of the target drone, or even limiting the

accelerations of the target drone along the trajectory for the comfort of the passengers.

METHOD

The method 100 of operating system 1 in order to control the motion of a target drone
will now be describe by reference to Figure 2.

In step 110, each measuring device 3; that is placed in the geographic area of interest Z
regularly performs measurements of the wind parameters.

Preferably, sentinel drones 20 are used to perform measures away from the buildings.
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More preferably, the measures of the wind parameters acquired by a sentinel drone are
obtained indirectly. The computer onboard the sentinel drone 20 executes the wind
determination module 36 to get the instantaneous and local values of the amplitude and
orientation of the wind, at the current position of the sentinel drone, from the current speed of
the sentinel drone and the instantaneous power T supplied to the motor of the sentinel drone.
The current position and speed are given by the GPS module 32.

In step 120, the measurements, V;, taken by the various measuring devices, are
transmitted to the ground station 2.

In a step 130, the ground station 2 executes the boundary condition module 88. This
makes it possible to determine the wind conditions at the boundaries of the domain, V and 6,
from the measurements V; obtained in step 120. Is for example considered the last
measurements V; provided by each device 3;.

In a step 135, the ground station 2 sends the boundary conditions, V and 8, to the target
drone.

In a step 140, the computer of the target drone 4 executes the wind field module 56 for
determining the wind field, v(x), from the boundary conditions, V and 6. Advantageously, the
computer also determines, by running module 58, the exclusion domain, 1(x), where the
turbulences are too strong to allow the flight of the target drone. The operational domain Q°P
is then defined by subtracting the exclusion domain I(x) from the domain Q.

Once the wind field v(x) has been computed inside the operational domain, during the
next step 150, the computer of the target drone 4 executes the planning module 59 in order to
determine the optimal trajectory I' according to the mission that the target drone must fulfil and
an optimization criterion at least based on the wind field v¥(x). The optimization criterion may
be based on other quantities, in particular on the velocity of the target drone.

Once the optimal trajectory has been calculated, in step 160, the computer of the target
drone 4 controls the motors so that the target drone follows this optimal trajectory T'.

These different steps are iterated for example periodically, when the wind changes
significantly, when the mission of the target drone changes, when the trajectory of the target

drone has to be updated, or the like.

METHODS OF OBTENTION OF THE VARIOUS MODELS
The method 200 to prepare system 1 will now be describe by reference to Figure 4.

Step 210 : Definition of the domain

Provided the geographic area of interest Z wherein the target drone 4 is to fly, the domain

Q is defined so as to surround this geographic area Z.
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The domain Q is delimited by an outer contour. The outer contour defines the boundaries
of the domain. For example, this outer contour has a cylindrical shape, with a top surface at a
constant altitude above the ground G (for example of a few tens of meters) and a peripheral
surface of constant radius (for example of a few kilometers).

The domain Q is chosen large enough to consider that, on its top and peripheral surfaces,
the parameters of the wind are constant and equal to the parameters of the far-field wind, i.e.
the wind unperturbed by the obstacles in the geographical area of interest, such as the
buildings.

For the sake of simplicity, but without loss of generality, it is assumed that the far-field
wind is planar. Its amplitude V and direction © thus defined the boundary conditions.

Advantageously, the volume of the obstacles of the geographic area of interest are

subtracted to define the domain Q.

Step 220 : Fine simulation of the wind field for various boundary conditions

The wind field ¥(x) is a function that associates the amplitude v(x) and the orientation
B(x) of the wind with each point x of the domain Q.

A design of experiments - DoE is built to cover N different boundary conditions, i.e.
different magnitudes V; and orientations 0; of the far-field wind. Each experiment is labelled by
integer i, between 1 and N.

To have more fidelity, one can introduce a spatial and temporal distribution of magnitude
and orientation of the far-filed wind, to describe the fluctuations of the wind often observed in
the geographical area of interest.

For each experiment i, i.e. for each set of boundary conditions (V;, ©;), i = 1,..., N, the
associated wind field V(x;V;,0;) =V, is computed using a fine airflow physical simulation
software.

This simulation is based on the turbulent Navier-Stokes equations.

The fine airflow physical simulation software is for example the commercial software
OpenFOAM®.

For the simulation, itis assumed that, on the bottom surface of the domain (i.e. the ground
level G in Figure 1) and on the surfaces of the building, usual wall conditions are enforced, in

particular a non-slip boundary condition at the air-solid interface.

Step 230 : Computation of the exclusion domain for each simulation

It is well known that, in the rear part of a building (rear with respect to the local wind

direction) there are intense vortices, within a region whose size depends on the local wind
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amplitude. These regions, with highly fluctuating wind velocity, should be removed from the
domain @, to define the so called operational domain Q°PP (Q°PP c Q).

For each experiment, the well-known Q-criterion relative to vortices is for example used
as a condition to define the exclusion domain 1°*(x; V;, ©;) = I°*; where the magnitude of the
vorticity is greater than a threshold value.

N exclusion domains are thus computed in the DoE.

Step 240 : determination of the wind field calculation model of the wind field module 88

As the solutions calculated with the fine airflow physical simulation are very rich and
detailed, for an efficient manipulation of the solutions, a compression step is implemented in
step 240 to obtain the wind field calculation model.

This wind field calculation model is a parametric function v(x;V,®) which, from the
boundary conditions V and 6 as the only inputs, makes it possible to obtain as output an
approximation of the wind field V(x). It gives the wind filed in real-time (or almost
instantaneously) as soon as the boundary conditions are given.

Preferably, a regularized regression is used to obtain the parametric function v(x; V, ®)
from the N solutions V; of the simulations of the DoE.

High-fidelity solutions are first compressed from the use of appropriate techniques, such
as CUR matrix decomposition, “Proper orthogonal decomposition “ - POD, “Proper generalized
decomposition “ - PGD, Cross approximation or the like, are well-known techniques for the
person skilled in the art.

Preferably, a regularized polynomial regression technique making use of separated
representations (sPGD or ANOVA-PGD) is used, for example as disclosed in the article
Sancarlos et al. Advanced Modeling and Simulation in Engineering Sciences (2023) 10:4
https://doi.org/10.1186/s40323-023-00240-4, since this technique is recognized as extremely
robust and accurate in borderline cases with very few data. It leads to better results than other
regression techniques.

The parametric function v(x; V, ®) makes it possible to manipulate the many dimensions
associated with the parameters, with sufficient richness to describe the solutions while relying

on a small amount of data.

Step 250 : determination of the exclusion domain calculation model of the exclusion domain

module 58
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Similarly, as the solutions calculated with the fine airflow physical simulation are very rich
and detailed, for an efficient manipulation of the solutions, a compression step is implemented
in step 250 to obtain the exclusion domain calculation model.

This exclusion domain model is a parametric function 1°*(x;V;, ;) which, from the
boundary conditions V and 6 as the only inputs, makes it possible to directly obtain an
approximation of the exclusion domain 1°*(x), as output. It gives the exclusion domain in real-
time (or almost instantaneously) as soon as the boundary conditions are given.

Preferably, a regularized regression is used to obtain the parametric function 1¥*(x;V, ®)
from the N solutions 1¢*; of the simulations of the DoE.

The operational domain is obtained by removing the excluded domain from the domain

Step 260: Physics-based drone flight model for the wind measurement module 36

The wind measurements delivered by each sentinel drone can be made either directly by
means of a suitable set of on-board sensors, or indirectly from the flight variables of the sentinel
drone itself. Since the sentinel drone disturbs the measures that would be performed by on-
board sensors, the indirect technique is preferred over the direct technique.

The indirect technique will now be explained in details.

Generally speaking, for sentinel drone j (j integer between 1 and D, where D is the total

number of sentinel drones), the power T; of its motors allows the sentinel drone to overcome

gravity and drag to move forward with a set speed x; (where operator * " denotes the time
derivation). Since the drag depends on the relative speed between the sentinel drone and the
wind, the power Tj that is required to maintain this set speed %, depends indirectly on the
parameters of the wind in point x;, where the sentinel drone is currently positioned.

In a preferred embodiment, a neural network model NN is used that takes as entry the
instantaneous speed ¥, of the sentinel drone (derived from the instantaneous position x; given
by the GPS module 32), and the instantaneous power T; of the motors of the sentinel drone
(given by the propulsion module 36). The neural network model NN outputs the values of the
parameters of the wind at point x; where the sentinel drone j is located at the time of the
measure,

This neural network model NN model is for example trained by performing aerodynamic

tests on a sentinel drone in a wind tunnel.

Step 270: inverse model of the inverse reduction program 86
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The next step is to derive the inverse model F for inferring the far-field wind parameters
(V, ©) from the plurality of wind measurements V; at point x; obtained from the J measurement
devices 3; (in particular the D sentinel drones).

From the J wind measures Vj, the boundary conditions V and @ can be obtained by the
inverse model:

(V,0) = F(V,) = argminy- - 31_,[i(x = x;; v*, 0°) — yj||” 1)
where argmin is the best fit operator to find the smallest possible values given constraints.

In this equation, the J measures V; as considered as estimators of the wind-field wind
V(x; V*,0*) at points x;, and the best fit operator outputs the values of V and @ that minimize
the sum.

Preferably, this step is improved in order to optimize the total number J of measurement
devices and their positions x; to enhance the inverse problem accuracy. For example, the
parametric wind expression v(x; V, ©) is used first with J equal to 1to select the best location xq
to observe the wind for any possible V and ©, then with J equal to 2, to observe at the best the
wind conditions that the first sensor placed at x4 cannot observe, leading to x2, and so on until
being able to infer any far wind condition V and ©. This procedure minimizes the number J of
sensors while ensuring observability and then the well-posed inverse problem.

For example, a Discrete Empirical Interpolation Method — DEIM is used. This well-known
procedure is for example presented in the article F. Chinesta et al. “PGD-Based Computational
Vademecum for Efficient Design, Optimization and Control”, Archives of Computational
Methods in Engineering, 20, 31-59 (2013), DOI 10.1007/s11831-013-9080-x.

With the far-field wind parameters identified, V and 6, the wind-map can be reconstructed
everywhere in the domain, as well as the excluded volume, using the parametric models.
V(x; V,0) and I°*(x; V, @) respectively.

Step 280: trajectory planning model of the planning module 59

With the detailed knowledge of the environmental conditions, an artificial intelligence
model can be used to obtain, in near real time, an optimal trajectory, considering the mission
to be fulfilled by the target drone (for example to reach point B of the geographical area of
interest Z starting from point A of the geographical area of interest Z), and the constraint(s)
that this trajectory has to optimized (i.e. the cost function to minimize), this constraint taking

into account the wind field in the domain v(x).
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This optimization problem is performed under deterministic conditions by solving the
Euler-Lagrange equations, with an explicit (polynomial) or implicit (neural network) cost
function.

In this latter case, a neural network NN, informed by physics (by trying to force
verification of the Euler-Lagrange equations), is used to obtain the optimal trajectory T, i.e. the
position, P(t), and the speed, P(t), at each time t, to minimize the cost function. This well-
known procedure is for example presented in the article Chady Ghnatios et al. "Optimal
velocity planning based on the solution of the Euler-Lagrange equations with a neural
network based velocity regression”, in Discrete and Continuous Dynamical Systems —
S, March 2023, doi: 10.3934/dcdss.2023080.

When the model contains rapid temporal fluctuations, the optimization could be

performed by a pre-trained reinforcement learning algorithm.

ALTERNATIVE EMBODIMENTS AND ADVANTAGES

The method is optimal and very effective when the various models are combined as
described above.

However numerous alternatives can readily be aknowledge by the person skilled in the
art.

In this regard, according to the preferred embodiment, measures are sent to the ground
station 2, which computes the boundary conditions V and 6. These pieces of information are
then broadcasted by the ground station to the target drone or the fleet of target drones. On
reception of these pieces of information, one target drone computes the wind field in the
domain and from there its trajectory. But, in an alternative embodiment, the measures are send
to each target drone. This can be done directly from the various measuring devices to the
target drone or indirectly via the ground station. A target drone is programmed with a module
similar to module 88 to be able to compute the boundary conditions V and 6 from the measures
Vj received. This alternative can be encompassed if the computational resources on-board the
target drone are sufficient.

Rather than or in combination with fixed or mobile measuring devices, that are able to
measure local values of the wind parameters (i.e. where the measuring device is located at
the time of the measurement), a measuring device could be provided with means for measuring
these wind parameters at a point remote from the location of the measuring device. Typically,
LIDAR sensor can be used in this case. Advantageously, such a sensor can be piloted to scan

a plurality of points of the domain in a short period of time.
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In another alternative, the target drone can be used to realize measures of the wind
parameters and send them to the ground station. Indeed, as for the modules 34 and 36 of a
sentinel drone, the computer 50 of the target drone 4 may be programmed to compute the
values of the wind parameters from the power T provided the motors of the target drone. This
solution helps to reduce the number of drones in system 1.

The wind evolves on a time scale of the order of the hour, usually less (half a day) and
rarely more (tens of minutes in case of a storm). Consequently, the steps of the method of
operation of the system can be performed every hour or so, and the wind parameters
considered as constant during two consecutive iterations. This is in this time scale that the

words “constant”, “regularly”, and so on of the present description have to be understood.
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CLAIMS

1. Method (100) for controlling a motion of a target drone (4) inside a geographical area
of interest (Z), comprising the steps of :

- acquisition (110), by a plurality of measuring devices located throughout the
geographical area of interest, of a plurality of measures of values of wind parameters, the wind
parameters comprising an amplitude and an orientation of the wind;

- determining (130), from the plurality of measures, boundary conditions, defined as
values of the wind parameters at a boundary of a domain surrounding the geographical area
of interest;

- determining (140), by using a first parametric function that depends on the boundary
conditions only, a wind field, the wind field providing the values of the wind parameters in any
point inside the domain; and,

- controlling (160) the target drone by taking into account the wind field.

2. Method according to claim 1, wherein the first parametric function is obtained (220,

240) through a regularized regression on a plurality of solutions resulting from fine simulations.

3. Method according to claim 2, wherein the step of determining (130), from the plurality
of measures, boundary conditions, uses an inverse model, the inverse model being obtained

(270) from the first parametric function.

4. Method according to any one of claim 1 to 3, further comprising the step of determining,
by using a second parametric function that depends on the boundary conditions only, an
exclusion domain, where a condition on the values of the wind parameters is not verified to
allow the flight of the target drone, the determination of the wind field being limited to an

operational domain defined by subtracting the exclusion domain from the domain.

5. Method according to claim 4, wherein the second parametric function is obtained (220,
230, 250) through a regularized regression on a plurality of solutions resulting from fine

simulations.

6. Method according to any one of claims 1 to 5, wherein controlling (160) the target

drone by taking into account the wind field comprises:
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- planning (150), by a computer onboard the target drone, an optimal trajectory (I)
according to a mission that the target drone has to fulfil and an optimization criterion based on
the wind field ; and,

- controlling (160) the target drone to move according to the optimal trajectory ().

7. System (1) for the implementation of a method according to any one of claims 1 to 6,
comprising:

- a plurality of measuring devices (3) distributed throughout the geographical area of
interest (Z), to acquire a plurality of measures of values of parameters of the wind, the
parameters of the wind comprising an amplitude and an orientation of the wind,;

- a first computer (80) programmed to compute, from the plurality of measures, boundary
conditions, defined as values of the parameters of the wind at a boundary of a domain
surrounding the geographical area of interest;

- a second computer (50) to compute, using a first parametric function that depends on
the boundary conditions only, a wind field, the wind field providing the values of the parameters
of the wind in any point inside the domain; and,

- a target drone (4) to be controlled based on the wind field as determined by the second

computer.

8. System according to claim 7, wherein the first and second computers are onboard the
target drone (4), the target drone receiving the measures from the plurality of measuring
devices, either directly or indirectly via a ground station (2), or wherein the first computer is in
a ground station and the second computer is onboard the target drone, the ground station
receiving the measures from the plurality of measuring devices and transmitting the boundary

conditions to the target drone.

9. System according to claim 7 or claim 8, wherein the plurality of measuring devices
comprises at least one sentinel drone (20), the sentinel drone comprising a third computer
programmed to measure the wind parameters from an instantaneous speed of the sentinel

drone and an instantaneous power supplied to motors of the sentinel drone.

10. A computer program comprising software instructions which, when executed by the
first computer, the second computer, and/or the third computer of the system according to any

one of claim 7, implement the method according to any one of claims 1 to 6.



