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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present Invention relates to an unmanned aerial vehicle (UAV) apparatus
comprising a recovery system, and to a recovery system assembly. The invention also relates
to a corresponding method for recovering an unmanned aerial vehicle (UAV) apparatus.

BACKGROUND OF THE INVENTION

[0002] Today very few solutions are available to safely bring down an unmanned aerial vehicle
(UAV) apparatus Iin the case of a malfunction causing reduced or complete loss of control of
the UAV apparatus. Therefore when a malfunction occurs the UAV apparatus falls to the
ground at great speed causing great damages to the UAV apparatus, equipment onboard and
as well as causing great threads to people on the ground and possible damages to properties.

[0003] A recovery system that is frequently implemented today i1s a traditional parachute
system, which works well in many cases. For UAV apparatus the parachute iIs triggered In
many cases by a servo motor or similar actuator where a spring or a pyro charge deploy the
parachute. Such a solution for handling malfunction of a UAV apparatus can be found in for
example German utility model DE 20 2015 00682 using a balloon system or a parachute
activated in case of emergencies. US 2015/0158581 A1 proposes to shape the primary arm
structures as propeller blades to reduce the vertical speed of the UAV In case of an emergency
descent.

[0004] One downside of implementing a parachute is that it is very sensitive to the orientation,
weather and height above ground at the time the parachute is deployed. This can cause
Incorrect deployment that can get the parachute tangled rendering it useless and not slow
down the UAV apparatus as intended. Furthermore, the parachute takes considerable amount
of time to be fully deployed. The UAV apparatus therefore falls a considerable distance before
the parachute starts functioning as intended after it has fully deployed, rendering the parachute
useless at low heights above ground by not being able to reduce the velocity of the UAV
apparatus before impact.

[0005] Packaging of the parachute Is also very important and requires a certain amount of skill.
If not done correctly the parachute may not deploy correctly. Additionally the energy stored
within the deploying mechanism, for example a loaded spring, can injure the user If it Is
accidently triggered while close to the UAV apparatus.

[0006] The inventor of the present invention has appreciated that there 1s thus a need for an
UAV apparatus that comprises an improved recovery system for bringing the UAV apparatus
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safely down to the ground in case of any type of malfunction and has in consequence devised
the present invention.

SUMMARY OF THE INVENTION

[0007] It would be advantageous to achieve an improved unmanned aerial vehicle (UAV)
apparatus that is equipped with a simple and a reliable recovery system capable of bringing
the UAV apparatus safely to ground in case of any type of malfunction and that more
Importantly prevents accidents towards people on the ground.

[0008] In general, the iInvention preferably seeks to mitigate, alleviate or eliminate one or more
of the above mentioned disadvantages singly or in any combination. In particular, it may be
seen as an object of the present invention to provide an UAV apparatus that solves the above
mentioned problems, or other problems, of the prior art.

[0009] To better address one or more of these concerns, a recovery system assembly
according to claim 1 and a method for recovering a UAV apparatus according to claim 15 are
provided, with preferred embodiments being defined by the dependent claims.

[0010] It i1s thus possible to safely bring the UAV apparatus safely down to the ground, In case
of any malfunctions onboard the UAV apparatus, by means of increasing the surface area via
the foldable material and thus Iincreasing the coefficient of drag, which obviously greatly
reduces the terminal velocity and the kinetic energy of the UAV apparatus.

[0011] Also, by deploying foldable material via such a mechanical system the deployment
becomes lot quicker than e.g. conventional parachutes. Because the recovery system is
guided by foldable arms it can be deployed regardless of the orientation of the UAV apparatus,
e.g. when the UAV apparatus is upside down, and thus it is capable of taking the control over
the UAV apparatus and adjust the orientation and stop all unwanted spin to ensure that the
UAV apparatus falls straight down in a controlled manner towards the surface.

[0012] Further, the safety of the UAV apparatus i1s greatly improved since it is prevented that
the UAV apparatus, In case of malfunction, crashes. Today nations worldwide are working on
or have finished the making of new and stricter regulations regarding the use of UAV
apparatus. Those regulations can limit the use of UAV apparatus Iin populated areas due to
safety hazard in case a UAV apparatus would crash. Accordingly, the UAV apparatus has the
potential to allow the use of UAV apparatus in more populated areas due to higher safety. Also
the Insurance costs for users can be greatly reduced if this invention is installed on the UAV
apparatus due to reduced chances of injuring people or cause damages on properties on the
ground.

[0013] The term UAV apparatus may according to the present invention also be understood as
unmanned aerospace vehicle, uninhabited aircraft vehicle, uninhabited aerial vehicle,
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unmanned air vehicle, unmanned airborne vehicle, unmanned autonomous vehicle, unmanned
vehicle, upper atmosphere vehicle, unmanned aerial system, multicopter, multirotor vehicle,
octocopter, hexacopter, quadcopter, quadrotor, tricopter, or a drone or drone apparatus or any
combination of those mentioned.

[0014] In some alternative embodiments of the present invention, in any of its aspects, the
iInvention may be applied in the context of a manned aerial vehicle 1.e. with one or more
persons positioned in the vehicle when 1t is flying.

[0015] The foldable arms and/or the primary arm structures may be made of metal, composite,
wood or plastic material or a combination of those.

[0016] In one embodiment, the plurality of foldable arms are arranged such that in the closing
position the foldable arms are arranged along the plurality of primary arm structures. As an
example, the foldable arms may be arranged underneath the plurality of primary arms, or e.g.
be arranged parallel to the plurality of primary arms. Such an arrangement both facilitates the
movement of the plurality of foldable arms from the closing position to the open position and
also reduces the drag coefficient when the foldable arms are In the open position.

[0017] In the context of the present invention, the term 'free end area of the primary arm
structure (s)’ may be Interpreted as meaning broadly the distal end of the primary arm
structure(s) relative to the frame structure, for example if the frame structure is substantially
centrally positioned in the UAV apparatus, and the primary arm structures are each attached
with their proximal end area to the centrally frame structures, as it will understood from the
construction of known UAV apparatuses and/or the embodiments given below in the detailed
description. It will therefore also be understood that the 'free end area’ may be interpreted as
not necessarily at an end position, but it could be a position for pivotally mounting the foldable
arms not at the extreme end position on the primary arm structure, e.g. it could be at, or
around, a middle position on the primary arm structures, or in a position between the middle
position and the extreme end of the primary arm structure.

[0018] In some embodiments, the plurality of primary arm structures is equal to the number of
foldable arms. Each primary arm structure has at least one foldable arm mounted thereon,
though 1t Is contemplated that in some cases the number of foldable arms may be different
from number of the primary arm structures.

[0019] In some embodiments, the plurality of primary arm structures is equal to 3, 4, 5, 6, 7, 8,
9, 10 etc. In alternative or additional embodiments, the plurality of foldable arms is equal to 3,
4. 5, 6, 7, 8, 9, 10 etc. Thus, the possible combinations of primary structures with
corresponding foldable arms are numerous, though the skilled person would understand that
the recovery system must be able to effectively unfold the foldable material to have the
technical effect of reducing vertical velocity of the UAV apparatus.

[0020] Thus, iIn one embodiment, the number of foldable arms In the plurality of foldable arms
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pivotally mounted on the plurality of primary arm structures may be at least three, preferably at
least four.

[0021] 2. According to the Invention, the number of primary arm structures arms in the plurality
of primary arm structures extending from the frame structure is at least three, most preferably
at least four. According to the Invention, each primary arm structure has at least one
corresponding foldable arm pivotally mounted thereon.

[0022] In one embodiment, the locking-unlocking system comprises at least one actuator
connected to the plurality of foldable arms for actuating the movement of the plurality of
foldable arms from the closing position to the open position. Accordingly, the locking-unlocking
system not only ensures that the plurality of foldable arms are kept in a locked position, but Is
also capable of quickly activate, in response to the malfunction signal, the recovery system.
The at least one actuator may for example include any type of a spring system for quickly
actuating the movement of the foldable arms from the closing position to the open position.

[0023] In one embodiment, the frame structure comprises a storage area configured to store
the foldable material. A simple solution Is thus provided to store the foldable material, in an
area commonly used for vibration dampening between the UAV main frame and payload and
therefore often empty space that can be utilized. The storage area may in one embodiment be
connected to the locking-unlocking system where e.g. via the malfunction signal the locking-
unlocking system may open the storage area and thus release the foldable material. This may
e.g. opening the storage area, e.g. simultaneously to the releasing of the plurality of foldable
arms or shortly after releasing of the plurality of foldable arms. In another embodiment, the
storage area may e.g. be mechanically connected to the plurality of foldable arms whereby
releasing the foldable arms the foldable material is simultaneously deployed. As an example,
the foldable material may also be stored within the foldable arms whereby the movement of the
foldable arms to the open position may trigger the releasing of the foldable material.

[0024] In one embodiment, the storage area may be operable connected to the locking-
unlocking system whereby, the releasing of the foldable material may be triggered in response
to the malfunction signal.

[0025] In one embodiment, the foldable material is mounted to the free end or the free end
area of the foldable arms. The surface area of the foldable material is thus maximized when In
open position which may be reflected in higher drag coefficient.

[0026] In one embodiment, plurality of joints, for example rotational joints or hinges and the
like, connect the plurality of foldable arms and plurality of primary arm structures together and
allow the plurality of foldable arms to be moved from closing position to open position after the
locking-unlocking system has released the foldable arms. An actuator may be located at each
of the joints where the foldable arms and the primary arms are connected together, for
example spring, that both helps/facilitates moving the plurality of foldable arms to the open
position, but may also be configured to control the stability or orientation of the UAV apparatus
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during fall.

[0027] In another embodiment, the foldable arms are connected to the primary arm structure
via flexible or movable joint device In such way as to permit motion of the flexible arm relative
to the primary arm.

[0028] In one embodiment, the step of moving the foldable arms to the open position includes
rotating the foldable arms via the at least one joint device between an angular position
between 20-260°, such as around 180°, 170°, 160°, 150°, 140°, 130°, 120°, 110°, 100°, 90°,
380°, 70°, 60°, 50°, 45°, 40°, or 30" (or corresponding angles above 180°), such that in the
open position the foldable arms act as an extension arms to the primary arms structures. The
angular adjustment may depend on the desired drag coefficient and desired stability that may
e.g. be automatically adjusted or may be manually operated by e.g. an operator at the ground.

[0029] In an embodiment, the at least one joint device Is configured to dynamically adjust the
angular position of the foldable arms so as to adjust the shape of the foldable material. As an
example, any type of actuator such as a spring or any type of a spring system may be utilized
to operate the angular position of the foldable arms where e.g. different spring stiffness may be
maintained In the foldable arms so as to correct the orientation of the UAV apparatus. As an
example, If the UAV apparatus Is upside down, the adjustable stiffness Iin the spring system
may ensure that e.g. one (or more) spring may be more flexible than another spring to e.g. flip
the UAV apparatus to the correct side to desired, stable position with landing equipment facing
straight down.

[0030] A control unit may In one embodiment be operable connected to all the actuators to
enable an accurate controlling of the recovery system foldable arms or by other means like
tilting the center of mass of the UAV apparatus. This would allow an accurate controlling of the
UAV apparatus by e.g. changing the horizontal direction of the UAV apparatus and therefore
being able to avoid obstacles or other unwanted landing areas. This control could be manual
iInput from the operator or autonomous control.

[0031] In one embodiment, each of the foldable arms comprises a sub-arm rotatable mounted
to the foldable arms configured to provide an additional extension to the primary arms
structures, and where the foldable material is attached to a free end or free end area of the
sub-arm. Accordingly, it i1s thus possible to further increase the drag coefficient If needed by
means of activating the sub-arms. Joints or joint devices as discussed previously may mount
the sub-arms to the foldable arm structures for allowing the additional extension of the sub-
arms, similar as discussed previously.

[0032] In one embodiment, the driving system comprises at least one, or more, propellers or
activator motors, or any type of thrust engine and the like. As an example, the UAV apparatus
may e.g. be provided with a single propeller motor, or plurality of propeller devices may be
provided where e.g. a single propeller motor may be attached to a single primary arm
structure, e.g. If there are four primary arms structures there are four propeller motors, where
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a single propeller motor is associated to a single primary arm structure.

[0033] In one embodiment, the malfunction signal is further configured to trigger a stopping
command for stopping the driving system. As an example, a fire or heat coming from the
driving system might damage or even destroy the foldable material. Thus, by stopping/shutting
down the driving system it is prevented that the driving system, e.g. propeller motor, damages
the foldable material or any other parts of the recovery system.

[0034] In one embodiment, the apparatus further comprises at least one sensor configured to
Issue the malfunction signal in case a malfunction is sensed by the at least one sensor. Thus,
INn case of e.g. an operator of the UAV apparatus cannot visually detect any malfunction in the
UAV apparatus the at least one sensor detects the malfunction automatically and thus it iIs
ensured that the UAV apparatus arrives safely to the ground by deploying the recovery system.
Sensors can also identify malfunction very quickly before the operator spots the malfunction.
Malfunction can be for example be based on identifying and analyzing acceleration around any
of its six degrees of freedom, changes In barometric pressure or any other mechanical,
electrical or software failure.

[0035] In one embodiment, the malfunction signal i1s arranged to be manually triggered by an
operator operating the UAV apparatus. This may make the UAV apparatus more economical
since one or more sensors may not be needed and also serve as a backup If one or more of
the sensors fall to identify malfunction.

[0036] In general the various aspects of the invention may be combined and coupled In any
way possible within the scope of the invention. These and other aspects, features and/or
advantages of the invention will be apparent from and elucidated with reference to the
embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Embodiments of the invention will be described, by way of example only, with reference
to the drawings, In which

Figures 1 to 5 show a perspective view and a side view of one embodiment of an unmanned
area vehicle (UAV) apparatus according to the present invention, and

Figure 5 shows a zoomed up view of the UAV apparatus in figure 1.

DESCRIPTION OF EMBODIMENTS
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[0038] Figures 1 to 5 show a perspective view and a side view of one embodiment of an
unmanned area vehicle (UAV) apparatus 20 according to the present invention, comprising a
frame structure 7 which as shown here may be a center structure of the UAV, plurality of legs
13, plurality of primary arm structures 8 extending from the frame structure 7, which as shown
here may extend radially away from the frame structure, a driving system 10 which may
comprise plurality of rotating propellers 6 arranged at the end of the primary arm structures 8
for driving the UAV apparatus, and a recovery system 11. It should be noted that the number of
primary arm structures should not be construed as being limited to four structures, but the
number could just as well be less than four or more than four. Thus, for example the plurality of
primary arm structures 8 may be equal to 3, 4, 5,6, 7, 8, 9, 10 and higher numbers. Likewise,
the number of foldable arms 9 may be 3, 4, 5, 6, 7, 8, 9, 10 and higher numbers. In order to
ensure that the recovery system is functioning in a beneficial way, it is to be understood by the
skilled person that the number of foldable arms 9 should then be at least three, possibly at
least four, so to ensure the unfolding of the foldable material 4 with a resulting sufficient vertical
velocity reduction of the UAV apparatus during malfunctioning. In the embodiments shown In
Figures 1-5, the number of foldable arms 9 1s equal to the number of primary arm structures 8
by each primary arm structure having pivotally mounted thereon a corresponding foldable arm
9, but it will readily be understood that the invention i1s not limited to these particular
embodiments, thus in some embodiments (not shown) one, or more, primary arm structure(s)
may have at least two foldable arms 9 mounted pivotally thereon.

[0039] The recovery system 11 comprises plurality of foldable arms 9 pivotally mounted to the
plurality of primary arm structures 8 at the free end area of the primary arm structures and
extending along the primary arm structures 8, e.g. below them as shown In figure 1. The
plurality of foldable arms 9 are configured to be moved from a closing position as shown In
figure 1, where the foldable arms extend along the primary arm structures with their free ends
pointing towards the frame structure 7, towards an open position as shown In figures 2 to 5
where the free ends point away from the frame structure. In the context of the present
Invention, any degree of pivotal opening of the foldable arm 9 will thus result in the free end
(l.e. opposite the pivotally joined end) pointing away, at least to some extent, from the frame
structure 7. The degree of opening should of course be suitable for the purpose of reducing
vertical velocity by the unfolding, and thus final shape, of the foldable material 4.

[0040] The pivotal mounting may e.g. be done via plurality of joints, for example rotational
joints or hinges and the like, that connect the plurality of foldable arms and plurality of primary
arm structures together, respectively, at the distal ends of the primary arms and thus allow the
plurality of foldable arms to be moved from closing position to open position after the locking-
unlocking system has released the foldable arms. An actuator may be located at each of the
joints where the foldable arms and the primary arms are connected together, for example
spring, that both helps/facilitates moving the plurality of foldable arms to the open position. The
actuator may also be configured to control the stability or orientation of the UAV apparatus
during fall.

[0041] The recovery system 11 further comprises a foldable material 4 shown In figures 2-5
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mounted at the free ends or free end areas 15 of the foldable arms 9, i1.e. at opposite ends to
the pivotal mounting, a locking-unlocking system 12 that is configured to maintain the plurality
of foldable arms In a closing position as shown In the perspective view and the side view of
figure 1.

[0042] The foldable material 4 may for example be made of, but i1s not limited to, Nylon,
polymer or other fabric like material. Moreover, the foldable material 4 may in one embodiment

be fixed underneath the primary arms 8 e.g. at the center of the vehicle such as within the
frame structure 7.

[0043] In one exemplary embodiment, the functioning of the UAV apparatus is following:

A malfunction signal is issued Iindicating a malfunction in the UAV apparatus. The malfunction
may e.g. be triggered via at least one sensor 14 at the UAV apparatus 20 which may be
positioned anywhere on the UAV apparatus, or from an operator of the UAV apparatus. As an
example, plurality of sensors 14 may be provided, e.g. at the frame structure, to detect
acceleration around any of six degrees of freedom movement of the UAV, e.g. changes In
barometric pressure or any other mechanical, electrical or software failure, heat differences
etc.

[0044] The malfunction signal triggers the locking-unlocking system 12 to un-lock the plurality
of foldable arms 9 and thus move them from the closing position shown In figure 1 to an open
position as shown sequentially in figures 2-4 and thus deploy the foldable material to at least to
reduce the vertical velocity of the UAV apparatus until the foldable material is fully deployed as
shown In figure 4. The malfunction signal may also be used to trigger a stopping function of the
driving system 10. The locking-unlocking system 11 may be positioned anywhere on the
primary arm structure(s) 8, on the foldable arms 9 or in or close to the frame structure 7.

[0045] In one embodiment, the movement of the foldable arms to the open position may be
fully controlled and adapted to the circumstances whereby the rotation may include rotating the
foldable arms via the at least one rotational joint or joint device between an angular position
between 20-260°, such as around 180° as shown In figure 4.

[0046] The locking-unlocking system 12 may In one embodiment comprise an actuator and
rotational joints defining the rotational axis 13 between the primary arms 8 and the foldable
arms 9. This is illustrated in more details in figure 5 showing a zoomed up view of figure 1.

[0047] The actuator may be, but is not limited to, a torsional spring or other device that is
capable of storing energy or an electrical, hydraulic or pneumatically driven actuator,
configured to un-lock the flexible arms 9 such that they rotate rapidly and move from the
closing position shown In figure 1 to the open position shown In figure 5 and thus deploy the
fabric like material 4 so as to effectively increasing the surface are of the UAV apparatus 20.

[0048] The frame structure /7 may in one embodiment comprise a storage area for storing the
foldable material in where it is folded together.



DK/EP 3464065 T3

[0049] In one embodiment, each of the foldable arms comprise sub-arms (not shown) that are
rotatable mounted to the foldable arms and configured to provide an additional extension to
the primary arms structures, and where the foldable material i1s attached to the sub-arms. In
this embodiment, the foldable material may be attached to a free end or free end area of the

sub-arms. In that way it I1s possible to further increase the area of the foldable material by
means of activating the sub-arms.

[0050] In one embodiment the foldable arms can be extended or retracted like a telescopic
boom within the primary arm structure and the sub arms rotatable mounted to the foldable
arm. In that way it i1s also possible to further increase the area of the foldable material once it Is
deployed.

[0051] Based on the above, when a loss In control of the UAV apparatus or other malfunction
occur, 1t Is possible to safely bring the UAV apparatus 20 down to the ground by means of
Increasing the surface area via foldable material 4 and thus increase the coefficient of drag
and therefore reducing the vertical velocity of the UAV apparatus.

[0052] The foldable arms 9 may Iin one embodiment be stopped by e.g. a mechanical stopper
that may block further rotation of the UAV apparatus and/or by utilizing the foldable material
when it Is fully deployed.

[0053] As shown In figure 4 the foldable arm 9 are moved about 180" resulting In almost
doubled length of each of the primary arm structures 8. As already mentioned, additional
foldable arms or sub-arms (not shown) may be Installed to increase the surface area even
further or to alter the shape. The foldable material 4 i1s then stretched between the ends of
each of the foldable arms when the mechanism has fully deployed.

[0054] The UAV apparatus 20 may be designed such that after the fully deploying the flexible
arms 9 as e.g. shown In figure 4, the flexible arms 9 can be folded back e.g. manually by the
operator or by an actuator on board and the foldable material 4 may then be stowed back In
the storage area of e.g. the frame structure 7.

[0055] The iInvention can be used In many variations. The number and shape of the primary
arm structures 8 can be altered as well as increasing the number and shape of the foldable
arms 9 and additional rotational joint 12 to fit specific frame. This allows to further increase the
surface area or to alter the shape of the fabric like material 4 when it is fully deployed. The
foldable arms can 9 may, as already stated, unfold at different angles and thus alter the shape
of the fabric like material 4. The foldable arms 9 can be mechanically stopped by an end stop
or using the fabric like material as an end stop or combination of those both. The fabric like
material can have multiple shapes and slots to better control the airflow around and trough It.
In one embodiment it is highly dependent on the multirotor frame and the application.

[0056] The driving system 10 which may comprise plurality of rotating propellers/motors that
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may be configured to stop automatically by e.g. mechanical methods or by e.g. a signal sent to
the motors causing them to stop. This Is an advantage in preventing e.g. the rotating propellers
to cut through the fabric like material 4.

[0057] The foldable arms 9 may in one embodiment be folded from underneath the vehicle or
from top or any other position there between, such as depicted in figures 1 to 5 by rotating
them from underneath the vehicle. Furthermore the best setup 1s to utilize as lightweight and
simple components as possible.

[0058] While the Invention has been lllustrated and described in detail in the drawings and
foregoing description, such Illustration and description are to be considered Illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments. Other
variations to the disclosed embodiments can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of the drawings, the disclosure, and the
appended claims. In the claims, the word "comprising” does not exclude other elements or
steps, and the indefinite article "a" or "an” does not exclude a plurality. The mere fact that
certain measures are recited in mutually different dependent claims does not indicate that a
combination of these measured cannot be used to advantage.
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P AT ENTIKRAYVY
1. Bjeergningssystemaggregat (11) konfigureret til at blive anvendt i forbindelse med
et ubemandet luftfartgj-UAV-apparat, som omfatter:

e en rammestruktur (7),

e en flerhed af mindst tre og fortrinsvis mindst fire primaere armstrukturer (8) som
straekker sig fra rammestrukturen (7), og

e et drivsystem (10) til at drive UAV-apparatet,

hvor bjeergningssystemet (11) omfatter:

e en flerhed af foldbare arme (9) konfigureret til at blive pivoterbart monteret pa
flerheden af primaare armstrukturer (8) ved det frie endeomrade af de primaere armstruk-
turer, hvor hver af de primeere armstrukturer (8) er konfigureret til at have mindst én
foldbar arm monteret derpa, hvor flerheden af foldbare arme er konfigureret til at blive
beveeget fra en lukkeposition, hvor de foldbare arme straekker sig langs de primaare arm-
strukturer med deres frie ender pegende mod rammestrukturen, mod en aben position,
hvor de frie ender peger vaek fra rammestrukturen,

e et sammenfoldeligt materiale (4) konfigureret til at blive monteret pa de foldbare
arme (9), og

e et lasning-oplasningssystem (12) konfigureret til at holde flerheden af foldbare
arme (9) i en lukkeposition, hvor som reaktion pa et funktionsfejlsignal som indikerer en
funktionsfejl i UAV-apparatet, er lasning-oplasningssystemet (12) konfigureret til at bevae-
ge flerheden af foldbare arme fra lukkepositionen til en aben position og dermed udfolde
det foldbare materiale for i det mindste at reducere den vertikale hastighed af UAV-
apparatet.

2. Ubemandet Iuftfartgj-UAV-apparat (20), omfattende:

e en rammestruktur (7),

e en flerhed af mindst tre og fortrinsvis mindst fire primaere armstrukturer (8) som
straekker sig fra rammestrukturen (7),

e et drivsystem (10) til at drive UAV-apparatet, og

e et bjeergningssystem (11) ifglge krav 1,

hvor:

o flerheden af foldbare arme (9) er pivoterbart monteret pa flerheden af primeaere
armstrukturer ved det frie endeomrade af de primasre armstrukturer, hvor hver af de pri-
maere armstrukturer (8) har mindst én foldbar arm monteret derpa, hvor flerheden af fold-
bare arme er konfigureret til at blive bevaeget fra lukkepositionen, hvor de foldbare arme
streekker sig langs de respektive primaere armstrukturer med deres frie ender pegende
mod rammestrukturen, mod den abne position, hvor de frie ender peger vaek fra ramme-
strukturen,

e det foldbare materiale (4) er monteret pa de foldbare arme,

e lasning-oplasningssystemet (12) er konfigureret til at holde flerheden af foldbare
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arme i lukkepositionen, hvor som reaktion pa funktionsfejlsignalet som indikerer en funkti-
onsfejl i UAV-apparatet, er lasning-oplasningssystemet (12) konfigureret til at frigive fler-
heden af foldbare arme fra lukkepositionen til den abne position og dermed udfolde det
foldbare materiale for i det mindste at reducere den vertikale hastighed af UAV-apparatet.

3. UAV-apparat ifglge krav 2, hvor flerheden af foldbare arme (9) er arrangeret sale-
des at i lukkepositionen er hver af de foldbare arme arrangeret langs sin respektive pri-
meere armstruktur.

4. UAV-apparat ifglge krav 2 eller 3, hvor lasning-oplasningssystem (12) omfatter
mindst én aktuator som er forbundet til flerheden af foldbare arme, for at forarsage bevee-
gelsen af flerheden af foldbare arme fra lukkepositionen til den abne position.

5. UAV-apparat ifglge et hvilket som helst af krav 2 til 4, hvor rammaestrukturen (/)
omfatter et lageromrade som er konfigureret til at lagre det foldbare materiale.

6. UAV-apparat ifelge et hvilket som helst af krav 2 til 5, hvor det foldbare materiale
(4) er monteret p3 den frie ende (15) eller det frie endeomrade af den foldbare arm.

7. UAV-apparat ifelge et hvilket som helst af krav 2 til 6, hvor de foldbare arme er
forbundet til den primaere armstruktur via en fleksibel eller bevaegelig ledanordning pa
sadan made at bevagelse af den fleksible arm i forhold til den primaere arm tillades.

8. UAV-apparat ifglge krav 7, hvor beveaegelse af de foldbare arme til den abne posi-
tion indbefatter at rotere de foldbare arme via den mindst ene ledanordning mellem en
vinkelposition mellem 20-260°, sasom omkring 180°, saledes at i den abne position virker
de foldbare arme som forleengelsesarme til de primeaare armstrukturer.

9. UAV-apparat ifelge krav 7 eller 8, hvor den mindst ene ledanordning er konfigure-
ret til dynamisk at justere vinkelpositionen af de foldbare arme for at justere formen af det
foldbare materiale.

10. UAV-apparat ifelge et hvilket som helst af krav 2 til 9, hvor hver af de foldbare
arme omfatter en underarm som er forbundet til de foldbare arme via en fleksibel eller
bevaegelig ledanordning, for at tilvejebringe en yderligere forlaengelse til det primaare arm-
strukturer, og hvor det foldbare materiale er fastgjort til en fri ende eller et frie endeomra-

de af underarmen.

11. UAV-apparat ifelge et hvilket som helst af krav 2 til 10, hvor det mindst ene
drivsystem omfatter i det mindste propelmotor.
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12. UAV-apparat ifglge et hvilket som helst af krav 2 til 11, hvor funktionsfejlsignalet
vderligere er konfigureret til at udlgse en stopkommando til at stoppe drivsystemet.

5 13. UAV-system ifglge et hvilket som helst af krav 2 til 12, yderligere omfattende
mindst én sensor konfigureret til at udsende funktionsfejlsignalet i tilfeelde af at en funkti-

onsfejl detekteres af den mindst ene sensor.

14. UAV-system ifglge et hvilket som helst af krav 2 til 13, hvor funktionsfejlsignalet

10 er arrangeret til at blive udlgst manuelt af en operatgr som styrer UAV-apparatet.

15. Fremgangsmade til at bjeerge et ubemandet luftfartgj-UAV-apparat (20), som
omfatter:
e en rammestruktur (7),
15 e en flerhed af mindst tre og fortrinsvis mindst fire primaare armstrukturer (8) som
straekker sig fra rammestrukturen (7), og
e et drivsystem (10) til at drive UAV-apparatet,
e et bjeargningssystem (11), hvor bjeergningssystemet omfatter
e en flerhed af foldbare arme (9) som er pivoterbart monteret pa flerheden af pri-
20 maeere armstrukturer (8) ved det frie endeomrade af de primaare armstrukturer, hvor hver
af de primaere armstrukturer (8) har mindst én foldbar arm (9) monteret derpa, hvor fler-
heden af foldbare arme er konfigureret til at blive beveeget fra en lukkeposition, hvor de
foldbare arme straekker sig langs de primeere armstrukturer med deres frie ender pegende
mod rammestrukturen, mod en aben position, hvor de frie ender peger vaek fra ramme-
25 strukturen,
e et sammenfoldeligt materiale (4) som er monteret pa de foldbare arme (9),
e hvor fremgangsmaden til bjaergning omfatter:
e at holde flerheden af foldbare arme i en lukkeposition, og
e at frigive som svar pa et funktionsfejlsignal som indikerer en funktionsfejl i
30 UAV-apparatet, flerheden af foldbare arme fra lukkepositionen til en aben position og der-
med udfolde det foldbare materiale for i det mindste at reducere den vertikale hastighed af

UAV-apparatet.
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