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LANDING AND CHARGING SYSTEM FOR DRONES 

Field of the invention  

The present invention relates to a system for directing, landing and charging 

unmanned aerial vehicles, such as drones, without obligatory human 

intervention. 

Background of the Invention  

Drones are used for many purposes, such as detection, photography, and even 

small military attacks. The drones can be remotely-controlled by an operator, 

but they can also be programed to fly in a predetermined route. Another 

common way for directing a drone is by using both the programing of a 

predetermined route and an operator who can intervene and take charge over 

the drone, when necessary. Throughout this description the terms 

"unmanned aerial vehicle (UA'V)" and "drone" are used interchangeably. 

In order to ensure a safe landing of a drone at a specific location, a skilled 

operator needs to direct the drone when it approaches its landing location. 

Since the known automatic systems usually lack the accuracy that is needed 

for landing a drone at a specific point, and drones are often damaged when 

the landing is not performed by an operator. 

There is also a need to replace the battery of drones or to recharge them 

before every flight, which means that they must reach a location where they 

can be recharged. The recharging process usually requires a person to replace 

a battery or to connect the drone to a power supply, which means that a 

highly skilled operator must be present at the charging location, and it 
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obviously increases the response time and the costs, and this way the system 

cannot be autonomously operated. 

Therefore, it is an object of the present invention to provide a system suitable 

to direct, land, and charge drones autonomously. 

It is another object of the invention to provide a system that will enable the 

use of drones without obligatory human intervention. 

Other objects and advantages of the invention will become apparent as the 

description proceeds. 

Summary of the Invention  

The invention relates to a system for homing and recharging an unmanned 

vehicle, comprising a plurality of homing layers, typically up to three layers, 

operative along the radius of an imaginary circle that has the homing target 

at its center, each homing layer consisting of a sub-system provided with 

location means of increasing accuracy relative to that of a sub-system that 

operates along said radius farther away from the center of said circle. 

The unmanned vehicle can be a flying object, such as a drone. The location 

means are selected from among GPS, DGPS, computerized visual analysis 

systems, optical sensors, proximity sensors, or any other means that can 

indicate the location of a vehicle and/or charging plate or docking station. As 

will be apparent to the skilled person, such means may include well-known 

location-determining methods, such as triangulation methods, as well as 

advanced solutions, such as radio communication chips. 	Illustrative 

examples of known location systems include time-of-flight systems that 

determine the distance by measuring the time of propagation of pulsed 

signals between a transmitter and a receiver; optical trackers, such as laser 
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ranging trackers; ultrasonic trackers; spatial scan systems that use (optical) 

beacons and sensors; inertial sensors; phase difference systems that measure 

the shift in phase of an incoming signal from an emitter on a moving target 

compared to the phase of an incoming signal from a reference emitter; direct 

field sensing systems that use a known field to derive orientation or position; 

and hybrid positioning systems. However, the invention is not limited to any 

specific system, sub-system or combination of methods. All methods, present 

or future, that can be used to determine the position of a UAV are meant to 

be covered by the invention. 

The inner homing layer comprises physical positioning means, wherein the 

physical positioning means can be divided into centralizing means and 

grabbing means. The physical positioning means can comprise grippers, 

including gripping wires and electromagnetic assemblies. These work in 

cooperation with assemblies located on the drone, such as anchoring and 

mechanical lowering apparatus. The term "gripping wire", as used herein, is 

meant to indicate a wire that during the landing stage physically connects 

between the UAV and the landing platform and on which a tension can be 

applied to cause the UAV to be brought toward the landing platform. 

Similarly, the term grabbing may also refer to a system provided with locking 

means, which lock the gripping wire, usually at its lose end (proximal end), 

after it has been grabbed. For instance, a locking fork can be provided to lock 

a ball provided at the lose end of a gripping wire, after its location has been 

detected at the desired position and it has been grabbed by a strong electro-

magnet. Such locking may, under some conditions, allow for a stronger 

tethering of the UAV to the landing plane. 

The system can further comprise battery charging apparatus and/or battery 

replacing apparatus. 
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The sub-systems can be remotely-controlled, and the system can further 

comprise at least one data-management component, such as a processor 

and/or a receiver. The data-management component can be suitable to 

receive data from the vehicle. 

In addition, the system can comprise other components that can provide 

data-management, data-analysis, and data-processing. The system can be 

further provided with communication means, a computer, different software 

programs, and different mechanical means, all suitable to navigate a vehicle 

to a charging platform and to provide for a safe landing of the vehicle on the 

platform, while processing and analyzing data, with the ability to send the 

data to the vehicle and/or to a control center and/or to other locations that are 

in communication with the system. 

Brief Description of the Drawings 

The invention will be further illustrated with reference to the appended 

drawings, wherein: 

Fig. 1 is a schematic diagram of three sub-systems that represent three 

homing circles with different precisions, according to one embodiment 

of the invention; 

Fig. 2 is a perspective view of a closed charging platform, according to 

one embodiment of the invention; 

Fig. 3 is a perspective view of the charging platform of Fig. 2, when the 

cover is open and a drone is positioned within it; 

Fig. 4 is a side view of the charging platform of Fig. 2, with the side 

walls removed; 

Fig. 5 is a perspective view of the charging platform of Fig. 4, showing 

the landing surface at its lowest position; 
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Fig. 6 is a top view of a flat coil, according to another embodiment of 

the invention; and 

Fig. 7 further illustrates the initial stage of the landing of an 

illustrative drone. 

Detailed Description of the Invention 

The system of the invention (also referred to as a "homing system") comprises 

a landing and charging platform that comprises a plurality of sub-systems, 

where each sub-system contributes to the directing and landing of drones on 

a charging platform. 

The following description refers to the operation of drones, but the system of 

the invention can be used for any other aircrafts, vehicles, or other portable 

objects that need to be directed to a specific location. 

In one aspect, the invention relates to a system for homing and recharging an 

unmanned vehicle, comprising a plurality of homing layers, typically but not 

limitatively, up to three layers, operative along the radius of an imaginary 

circle that has the homing target at its center, each homing layer consisting 

of a sub-system provided with location means of increasing accuracy relative 

to that of a sub-system that operates along said radius farther away from the 

center of said circle. 

Fig. 1 is a schematic diagram of three sub-systems that relate to three 

homing and landing stages, marked by three circles, where the center of the 

circles symbolizes a desired landing location for drones, according to one 

embodiment of the invention. First sub-system 101 relates to the first homing 

stage that, in this example, is performed by navigating drones based on a 

Global Positioning System (hereinafter also referred to as "a GPS or DGPS 

system"). When a drone receives its own location from the GPS system, and 
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since the location of charging platform is known, it can navigate its way 

toward the charging platform. A drone can also receive details regarding the 

location of platforms, for example by wireless communication. 

A GPS system is suitable for directing objects even from great distances, and 

therefore it is suitable to be used as the first sub-system. The accuracy of 

commercial GPS systems can reach up to approximately 3m, while military 

systems have greater accuracy. 

The second sub-system 102 is suitable for when the drone is closer to the 

platform and can be detected by optical sensors, proximity sensors, or 

computer vision, and can be referred to as "a proximity system". Alternative 

forms of sub-system 102 may include, for instance, RF systems that can be 

used to perform triangulation processes suitable to direct the drone toward 

the center of the landing platform, as well as any other suitable location-

determining system, for instance, those mentioned hereinabove. A proximity 

system (optical, acoustical, or electromagnetic) can be located on a drone 

and/or on a charging platform. The sensing signals can be processed by a 

processor to compute the relative position of the drone in relation to the 

charging system. 

A proximity system can have better accuracy than a GPS system because it 

may reach an accuracy of approximately 30cm and, if desired, drones can be 

guided toward platform 103 by the said system. 

Both the GPS system and the proximity system can communicate with a 

drone by any known wired or wireless communication means, such as radio, 

including, e.g., Wi-Fi connection or satellite. Drones are also able to 

communicate with a remote computer that can assess which system is more 

suitable at every location in which the drone is located. The control over the 
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chosen system can also be performed by an operator that can take charge 

over the drone and the sub-systems, if needed. 

The third sub-system 103 is a system that provides a physical connection 

between a drone and a charging platform. Such sub-system can perform the 

physical connection by mechanical means, for example, by releasing a 

gripping wire from the drone toward the landing platform, which can be 

provided with a mount point, and when the connection is made between the 

mount point and the gripping wire, the drone can be pulled toward the 

platform, until it reaches a landing location on the platform. The gripping 

wire can be provided with a weight or a shaped part of a locking mechanism, 

at its end or at another point along its length, which may be made of 

ferromagnetic material and which locks into the central part of the landing 

platform, for instance, mechanically or magnetically. 

The landing process can be significantly influenced by weather conditions, 

such as wind, and it is difficult to predict random air flow phenomena. For 

that reason it is usually very difficult to land a drone in a specific location 

with a deviation of a few centimeters. The third sub-system 103 overcomes 

that problem by providing a physical connection that forces a drone to reach a 

very specific landing point. 

Third sub-system 103 can also comprise electro-magnetic apparatus, which is 

located at the desired landing location and which is suitable to apply 

magnetic traction on the loose end of a gripping wire of a drone while it is 

still in the air, that will pull it toward the landing location when a suitable 

force is applied on the wire , e.g, by the action of a winch located on the drone 

or by a pulling mechanism located in the landing platform. According to 

another embodiment of the invention, the third sub-system 103 can comprise 

a centralizing and grabbing mechanisms, for example, a cone-shaped 
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component such that when a drone enters its inner void the mechanism is 

activated, thereby pulling the ball down its slope, mechanically or by gravity 

alone. The accuracy of the third sub-system is approximately 2cm. 

One example of a structure of electro-magnets that is suitable to apply 

magnetic traction on the gripping wire of a drone, that will pull it toward the 

center of a charging platform is the structure of Fig. 6, showing a flat coil 

601. Electric current can run through the edge 602 of coil 601 to generate a 

magnetic field, which creates traction of magnetic materials, such as metals, 

in the direction of the center of coil 601. If coil 601 is concentric with the 

imaginary circles of sub-systems 101, 102, and 103, a gripping wire of a drone 

that is pulled by coil 601 will be pulled toward the center of said imaginary 

circle, which is the homing target. 

Additional means for overcoming weather conditions can be provided, such as 

pressure and/or motion sensors and a control unit that restrains the 

movement of the drone according to the environmental conditions. As 

aforesaid, an operator can intervene and take charge over the drone at any 

point, and can land the drone remotely, instead of relying on the autonomous 

landing process. 

Fig. 2 is a perspective view of a closed charging platform, according to one 

embodiment of the invention. Charging platform 201 is provided with a cover 

202 to protect the inner components or a drone that can be housed within it 

(as will be shown in Fig. 3). Cover 202 can be automatically opened when a 

drone approaches charging platform 201. 

Charging platform 201 is provided with a communication component 203 that 

is suitable to transmit and receive data from a drone and a control center 

where an operator is located. Charging platform 201 is also provided with a 
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power plug 204 that can be connected to an outer power source that supplies 

power to the different components of charging platform 201. A screen 205 can 

also be provided for displaying different types of data, such as the location of 

drones and its distance from charging platform 201, and the estimated time 

that a drone can keep operating before it needs to be re-charged. When a 

drone is located within charging platform 201 (as will be shown in Fig. 3), 

screen 205 can also show the progress of the charging process of the drone. Of 

course any data can also be sent to an operator at a control center. 

Power plug 204 can be replaced with any other power source component, such 

as a changeable and/or a rechargeable battery or with a solar energy 

collector. 

Fig. 3 is a perspective view of charging platform 201 of Fig. 2, with cover 202 

(not shown in the figure) in an open position and drone 301 which is located 

within charging platform 201. The landing surface 302 can be provided with 

magnetic induction components that are suitable to charge drone 301. 

Landing surface 302 is supplied with power through the connection of power 

plug 204 to a power source. Apart from charging drone 301, charging 

platform 201 can house drone 301 when it is not in use. 

Charging platform 201 can also be referred to as "a docking station" since it is 

suitable not only for charging drones, but also for storage and protection of 

different vehicles. In addition, charging platform 201 can be used as a base 

station that can process and provide data. 

The description refers to a charging platform as the landing platform, but of 

course the invention encompasses any similar landing platform, with or 

without a charging surface. In addition, the charging process can be a 

magnetic induction, but after a drone is positioned on a charging platform it 
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can be charged by any other known means, for example, it can be further 

connected directly to an electrical current supply, or can be refurnished by 

replacing the batteries with charged ones. 

Fig. 4 is a side view of charging platform 201 of Fig. 2, in which the side walls 

are removed, showing that landing surface 302 of Fig. 3 can be raised higher 

by elevation means 401. The elevation of landing surface 302 can contribute 

to the positioning of a drone on it, and the drone can be lowered down when 

wishing to close cover 202 of Fig. 2, as shown in Fig. 5, which is a perspective 

view of charging platform 201 of Fig. 4, showing landing surface 302 at its 

lowest position. The elements shown in Fig. 5 and not described in detail are 

conventional electric and mechanical parts, needed to perform the operations 

described herein, the exact description of which is not required to understand 

the invention. Those elements, therefore, are not described in detail, for the 

sake of brevity. 

When a drone is taking off, mechanical components of the third sub-system 

can automatically or remotely release the drone. If the third sub-system is 

based on electro-magnetic components, they can be deactivated to release the 

drone by releasing the gripping wire. 

Looking now at Fig. 7, a generic drone 700 is shown with a gripping wire 701 

released therefrom, which in this particular embodiment is provided with a 

ferromagnetic weight 702 at its tip. The gripping wire can be released by any 

suitable means, e.g., by a winch, and once it dangles downward, weight 702 is 

captured by the electromagnets of the landing platform, e.g., 103 of Fig. 1. 

Once the gripping wire has reached the center of the landing platform by 

virtue of the electromagnetic forces acting on weight 702, if desired, it can be 

firmly locked into the landing platform by any suitable locking assembly. 

Then, applying a tension on wire 701, either by winding it in a winch located 
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in the drone or by pulling it down using a pulling assembly located in the 
landing platform (not shown) will cause the drone to be centered and to land 
essentially at the center of the landing platform. 

All the above description has been provided for the purpose of illustration 
and is not meant to limit the invention in any way except as provided for in 
the appended claims. 
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Claims  

1. A system for homing and recharging an unmanned vehicle, comprising 

three homing layers operative along the radius of an imaginary circle that 

has the homing target at its center, each homing layer consisting of a sub-

system provided with location means of increasing accuracy relative to that 

of a sub-system that operates along said radius farther away, from the 

center of said circle; wherein the inner homing layer comprises physical 

positioning means including grippers, wherein the grippers comprise 

gripping wires and electromagnetic assemblies. 

2. A system according to claim 1, wherein the unmanned vehicle is a flying 

object. 

3. A system according to claim 2, wherein the flying object is an unmanned 

aerial vehicle (UAV). 

4. A system according to claim 1, wherein the location means are selected 

from among GPS, DGPS, computerized visual analysis systems, optical 

sensors, proximity sensors, electromagnetic sensors, RF systems. 

5. A system according to claim 1, wherein the physical positioning means 

comprise centralizing means and grabbing means. 

6. A system according to claim 5, wherein the centralizing and grabbing means, 

or part thereof, are located on a landing platform. 

7. A system according to claim 5, wherein the centralizing and grabbing means, 

or part thereof, are located on the UAV. 

8. A system according to claim 1, further comprising battery charging 

apparatus. 
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9. A system according to claim 1, further comprising battery replacing 
apparatus. 

10. A system according to claim 1, wherein the sub-systems can be remotely-
controlled. 

11. A system according to claim 1, further comprising at least one data-
management and/or data-processing component. 

12. A system according to claim 11, wherein the data-management component 
is a processor. 

13. A system according to claim 11, wherein the data-management component 
is a receiver. 

14. A system according to claim 11, wherein the data-management component 
is suitable to receive data from the vehicle. 

15. A flat coil device suitable for use with the system of claim 1, wherein said 
coil is suitable for an electric current to run through it, which generates a 
magnetic field that creates traction of different materials toward the center 
of said coil. 

16. A method for landing a UAV according to the system of claim 1, comprising 
lowering therefrom a gripping wire to a landing platform and causing a 
tension to be applied to said wire connecting said UAV with the center of 
said landing platform, and thereafter reducing the length of said wire 
between said UAV and said platform, until said UAV touches the landing 
plane of said landing platform. 

17. A method according to claim 16, wherein a reduction in the length of the 
wire is obtained by coiling it onto the UAV by means of a winch. 
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18. A method according to claim 16, wherein a reduction in the length of the 
wire is obtained by means of apparatus located at the landing platform's 
end. 


