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We claim: 

 

1. A method, performed by a control system in communication with one of an aircraft 

navigational aid system and an aircraft surveillance system, the method comprising:  

obtaining (5200) measurement data associated with radio frequency (RF) signals 

transmitted by the one of the aircraft navigational aid system and the aircraft surveillance system 

from an unmanned aerial vehicle (UAV) reporting the measurement data;  

 determining (5202) whether the measurement data indicates the RF signals are within a 

range of values based on a location of the UAV in an airspace proximate to the one of the aircraft 

navigational aid system and the aircraft surveillance system; 

 determining a modification of a transmission parameter associated with the RF signals, 

transmitted by the one of the aircraft navigational aid system and the aircraft surveillance system, 

to adjust the RF signals to be within the range of values when the RF signals have been 

determined (5202) to not be within the range of values; and  

communicating (5604), to the one of the aircraft navigational aid system and the aircraft 

surveillance system, an instruction to modify the transmission parameter associated with the RF 

signals based on the determined modification for control of (5204) the RF signals transmitted by 

the one of the aircraft navigational aid system and the aircraft surveillance system based on the 

measurement data and the location of the UAV. 

 

2.  The method of claim 1, wherein the aircraft navigational aid system comprises at least 

one of a localizer system, a glidepath system, a Very-High-Frequency Omni-Range, VOR, 

system,  a Tactical Air Navigation, TACAN, system, and a Distance Measuring Equipment, 

DME, system; and 

wherein the aircraft surveillance system comprises a Radar surveillance system. 

 

3. The method of claim 1, further comprising: 

 communicating (5300), to the UAV, an instruction to fly to a desired location within the 

airspace; and  

 determining (5302) whether an actual location of the UAV is within a predetermined 

threshold of the desired location within the airspace.  



95 

 

4.  The method of claim 3, further comprising: 

 responsive to determining the actual location of the UAV is within the predetermined 

threshold, communicating (5400), to the UAV, an instruction to report the measurement data 

from UAV measurement of the RF signals transmitted by the one of the aircraft navigational aid 

system and the aircraft surveillance system; and 

 wherein obtaining the measurement data comprises receiving (5402), from the UAV, the 

measurement data reported by the UAV from measurement of the RF signals responsive to 

communicating the instruction to report the measurement data.  

 

5.  The method of claim 3, further comprising:  

 communicating (5500), to the UAV, a second instruction to adjust an actual position of 

the UAV to be within the predetermined threshold in response to determining the actual location 

of the UAV is not within the predetermined threshold of the desired location within the airspace;  

 responsive to communicating the second instruction, determining (5502) the adjusted 

actual location of the UAV is located within the predetermined threshold; and 

 responsive to determining the adjusted actual location of the UAV is located within the 

predetermined threshold, communicating (5504), to the UAV, an instruction to report 

measurement data from UAV measurement of the RF signals transmitted by the one of the 

aircraft navigational aid system and the aircraft surveillance system; and 

 wherein obtaining the measurement data comprises receiving (5506), from the UAV, the 

measurement data reported by the UAV from measurement of the RF signals responsive to 

communicating the instruction to report the measurement data.  

 

6.  The method of claim 3, wherein determining whether the actual location of the UAV is 

within a predetermined threshold of the desired location within the airspace comprises:  

 obtaining location information identifying the actual location of the UAV within the 

airspace from at least one of a measurement device of the control system and the UAV; and 

 determining whether the actual location of the UAV is within the predetermined 

threshold of the desired location within the airspace based on the location information.  

 



96 

 

7.  The method of claim 6, wherein the airspace proximate to the one of the aircraft 

navigational aid system and the aircraft surveillance system is a Global Navigation Satellite 

System-denied, GNSS-denied, airspace; and 

wherein the obtaining the location information comprises obtaining the location 

information identifying the actual location of the UAV within the GNSS-denied airspace from 

the measurement device of the control system.  

 

8.  The method of claim 3, wherein the instruction to fly to the desired location within the 

airspace further comprises an instruction for the UAV to hover at the desired location within the 

airspace.  

 

9.  The method of claim 4, wherein the instruction to report measurement data from UAV 

measurement of the RF signals transmitted by the one of the aircraft navigational aid system and 

the aircraft surveillance system comprises an instruction to report measurement of the RF signals 

while hovering at the desired location within the airspace. 

 

10.  The method of claim 1, the method further comprising: 

 communicating (5700), to the UAV, an instruction to report updated measurement of 

modified RF signals transmitted by the one of the aircraft navigational aid system and the aircraft 

surveillance system;  

receiving (5702), from the UAV, updated measurement data associated with modified RF 

signals transmitted by the one of the aircraft navigational aid system and the aircraft surveillance 

system; and 

determining (5704) whether the updated measurement data indicates the modified RF 

signals are within the range of values. 

 

11.  The method of claim 10, the method further comprising: 

 responsive to determining the updated measurement data indicates the modified RF 

signals are within the range of values, communicating, to the UAV, an instruction to fly the 

UAV to a second desired location within the airspace to measure the RF signals transmitted by 

the one of the aircraft navigational aid system and the aircraft surveillance system.  
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12.  The method of claim 10, the method further comprising: 

responsive to determining the updated measurement data indicates the modified RF 

signals are within the range of values, communicating, to the UAV, an instruction to land the 

UAV. 

 

13. The method of claim 1, wherein determining modification of the transmission parameter 

associated with the RF signals comprises determining modification of a transmission parameter 

of an antenna element of an antenna array of the one of the aircraft navigational aid system and 

the aircraft surveillance system is required; and 

 wherein communicating the instruction to modify the transmission parameter comprises 

communicating, to the one of the aircraft navigational aid system and the aircraft surveillance 

system, an instruction to modify the transmission parameter of the antenna element and an 

identification of the antenna element of the antenna array.  

 

14.   The method of claim 13, the method further comprising: 

 communicating (5800), to the one of the aircraft navigational aid system and the aircraft 

surveillance system, an instruction to transmit a modified RF signal based on the modified 

transmission parameter;  

 communicating (5802), to the UAV, an instruction to report updated measurement data 

from measurement of the modified RF signal; 

 receiving (5804), from the UAV, the updated measurement data associated with the 

modified RF signal transmitted; and  

 determining (5806) whether the updated measurement data indicates the modified RF 

signal transmitted is within the range of values.  

 

15.   The method of claim 13, the method further comprising: 

 communicating (5900), to the one of the aircraft navigational aid system and the aircraft 

surveillance system, an instruction to transmit a modified RF signal based on the modified 

transmission parameter through only the antenna element of the antenna array;  

 communicating (5902), to the UAV, an instruction to report updated measurement data 

from measurement of the modified RF signal; 
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 receiving (5904), from the UAV, the updated measurement data associated with the 

modified RF signal transmitted only from the antenna element of the antenna array; and  

 determining (5906) whether the updated measurement data indicates the modified RF 

signal transmitted only from the antenna element of the antenna array is within the range of 

values.  

 

16.  The method of claim 15, wherein determining whether the updated measurement data 

indicates the modified RF signal transmitted only from the antenna element of the antenna array 

is within the second range of values comprises determining the additional measurement data is 

within the range of values; the method further comprising:  

responsive to determining the additional updated measurement data is within the range of 

values, communicating, to the one of the aircraft navigational aid system and the aircraft 

surveillance system, an instruction to reactivate all antenna elements of the antenna array.  

 

17.  The method of claim 15, wherein the instruction to transmit the modified RF signal 

further comprises an instruction to cease transmission from all other antenna elements of the 

antenna array.  

 

18.  The method of claim 1, the method further comprising: 

 communicating (6000), to the UAV, an instruction to report second measurement data 

measurement of RF signals transmitted by the one of the aircraft navigational aid system and the 

aircraft surveillance system at a second location within the airspace; 

obtaining (6002), from the UAV, the second measurement data associated with RF 

signals transmitted by the one of the aircraft navigational aid system and the aircraft surveillance 

system;  

 determining (6004) whether the second measurement data indicates the RF signals are 

within a second range of values based on the second location of the UAV within the airspace; 

 communicating a signal to the one of the aircraft navigational aid system and the aircraft 

surveillance system for the RF signals transmitted by the one of the aircraft navigation system 

and the aircraft surveillance system to be controlled (6006) based on the second measurement 

data and the second location of the UAV within the airspace. 
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19. A control system (5100) in communication with one of an aircraft navigational aid 

system (5102) and an aircraft surveillance system (5104), the control system (5100) comprising:  

 a processor (5106); and  

a memory (5108) comprising executable instructions that when executed by the processor 

(5106) cause the processor (5106) to perform operations comprising: 

obtaining measurement data associated with radio frequency (RF) signals (5110, 

5112) transmitted by the one of the aircraft navigational aid system (5102) and the 

aircraft surveillance system (5104) from an unmanned aerial vehicle (UAV) (5114) 

reporting the measurement data;  

 determining whether the measurement data indicates the RF signals (5110, 5112) 

are within a range of values based on a location of the UAV (5114) in an airspace 

proximate to the one of the aircraft navigational aid system (5102) and the aircraft 

surveillance system (5104); 

 determining a modification of a transmission parameter associated with the RF 

signals, transmitted by the one of the aircraft navigational aid system and the aircraft 

surveillance system, to adjust the RF signals to be within the range of values when the RF 

signals have been determined (5202) to not be within the range of values; and 

communicating (5604), to the one of the aircraft navigational aid system and the 

aircraft surveillance system, an instruction to modify the transmission parameter 

associated with the RF signals based on the determined modification for control of the RF 

signals (5110, 5112) transmitted by the one of the aircraft navigational aid system (5102) 

and the aircraft surveillance system (5104) based on the measurement data and the 

location of the UAV (5114). 

 

20.  The control system (5100) of claim 19, wherein the aircraft navigational aid system 

(5102) comprises at least one of a localizer system, a glidepath system, a Very-High-Frequency 

Omni-Range, VOR, system,  a Tactical Air Navigation, TACAN, system, and a Distance 

Measuring Equipment, DME, system; and 

wherein the aircraft surveillance system (5104) comprises a Radar surveillance system. 
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21. The control system (5100) of claim 19, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising:  

 communicating, to the UAV (5114), an instruction to fly to a desired location within the 

airspace; and  

 determining whether an actual location of the UAV (5114) is within a predetermined 

threshold of the desired location within the airspace.  

 

22.  The control system (5100) of claim 21, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

 responsive to determining the actual location of the UAV (5114) is within the 

predetermined threshold, communicating, to the UAV (5114), an instruction to report the 

measurement data from UAV measurement of the RF signals (5110, 5112) transmitted by the 

one of the aircraft navigational aid system (5102) and the aircraft surveillance system (5104); 

and 

 receiving, from the UAV (5114), the measurement data reported by the UAV (5114) 

from measurement of the RF signals (5110, 5112) responsive to communicating the instruction 

to report the measurement data.  

 

23.  The control system (5100) of claim 21, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

 communicating, to the UAV (5114), a second instruction to adjust an actual position of 

the UAV (5114) to be within the predetermined threshold in response to determining the actual 

location of the UAV (5114) is not within the predetermined threshold of the desired location 

within the airspace;  

 responsive to communicating the second instruction, determining the adjusted actual 

location of the UAV (5114) is located within the predetermined threshold; and 

 responsive to determining the adjusted actual location of the UAV (5114) is located 

within the predetermined threshold, communicating, to the UAV (5114), an instruction to report 
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measurement data from UAV measurement of the RF signals (5110, 5112) transmitted by the 

one of the aircraft navigational aid system (5102) and the aircraft surveillance system (5104); 

and 

 wherein obtaining the measurement data comprises receiving, from the UAV (5114), the 

measurement data reported by the UAV from measurement of the RF signals (5110, 5112)  

responsive to communicating the instruction to report the measurement data.  

 

24.  The control system (5100) of claim 21, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

 obtaining location information identifying the actual location of the UAV (5114) within 

the airspace from at least one of a measurement device (5116) of the control system (5100) and 

the UAV (5114); and 

 determining whether the actual location of the UAV (5114) is within the predetermined 

threshold of the desired location within the airspace based on the location information.  

 

25.  The control system (5100) of claim 24, wherein the airspace proximate to the one of the 

aircraft navigational aid system (5102) and the aircraft surveillance system (5104) is a Global 

Navigation Satellite System-denied, GNSS-denied, airspace; and  

wherein the memory further comprises instructions that when executed by the processor 

cause the processor to perform further operations comprising obtaining the location information 

identifying the actual location of the UAV (5114) within the GNSS-denied airspace from the 

measurement device (5116) of the control system (5100).  

 

26.  The control system (5100) of claim 21, wherein the instruction to fly to the desired 

location within the airspace further comprises an instruction for the UAV (5114) to hover at the 

desired location within the airspace.  

 

27.  The control system (5100) of claim 22, wherein the instruction to report measurement 

data from UAV measurement of the RF signals (5110, 5112) transmitted by the one of the 

aircraft navigational aid system (5102) and the aircraft surveillance system (5104) comprises an 
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instruction to report measurement of the RF signals (5110, 5112) while hovering at the desired 

location within the airspace. 

 

28.  The control system (5100) of claim 19, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

 communicating, to the UAV (5114), an instruction to report updated measurement of 

modified RF signals (5110, 5112) transmitted by the one of the aircraft navigational aid system 

(5102) and the aircraft surveillance system (5104);  

receiving, from the UAV (5114), updated measurement data associated with modified RF 

signals transmitted by the one of the aircraft navigational aid system (5102) and the aircraft 

surveillance system (5104); and 

determining whether the updated measurement data indicates the modified RF signals 

(5110, 5112) are within the range of values. 

 

29.  The control system (5100) of claim 28, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

 responsive to determining the updated measurement data indicates the modified RF 

signals (5110, 5112) are within the range of values, communicating, to the UAV (5114), an 

instruction to fly the UAV (5114) to a second desired location within the airspace to measure the 

RF signals (5110, 5112) transmitted by the one of the aircraft navigational aid system (5102) and 

the aircraft surveillance system (5104).  

 

30.  The control system (5100) of claim 29, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

responsive to determining the updated measurement data indicates the modified RF 

signals (5110, 5112) are within the range of values, communicating, to the UAV (5114), an 

instruction to land the UAV. 
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31. The control system (5100) of claim 28, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

determining modification of a transmission parameter of an antenna element of an 

antenna array of the one of the aircraft navigational aid system (5102) and the aircraft 

surveillance system (5104) is required; and 

 communicating, to the one of the aircraft navigational aid system (5102) and the aircraft 

surveillance system (5104), an instruction to modify the transmission parameter of the antenna 

element and an identification of the antenna element of the antenna array.  

 

32.   The control system (5100) of claim 31, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

 communicating, to the one of the aircraft navigational aid system (5102) and the aircraft 

surveillance system (5104), an instruction to transmit a modified RF signal (5110, 5112) based 

on the modified transmission parameter;  

 communicating, to the UAV (5114), an instruction to report updated measurement data 

from measurement of the modified RF signal (5110, 5112); 

 receiving, from the UAV (5114), the updated measurement data associated with the 

modified RF signal (5110, 5112) transmitted; and  

 determining whether the updated measurement data indicates the modified RF signal 

(5110, 5112) transmitted is within the range of values.  

 

33.   The control system (5100) of claim 32, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

 communicating, to the one of the aircraft navigational aid system (5102) and the aircraft 

surveillance system (5104), an instruction to transmit a modified RF signal based on the 

modified transmission parameter through only the antenna element of the antenna array;  

 communicating, to the UAV (5114), an instruction to report updated measurement data 

from measurement of the modified RF signal; 



104 

 

 receiving, from the UAV (5114), the updated measurement data associated with the 

modified RF signal transmitted only from the antenna element of the antenna array; and  

 determining whether the updated measurement data indicates the modified RF signal 

transmitted only from the antenna element of the antenna array is within the range of values.  

 

34.  The control system (5100) of claim 33, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

determining the additional updated measurement data is within the range of values; and  

responsive to determining the additional measurement data is within the range of values, 

communicating, to the one of the wherein the memory (5108) further comprises instructions that 

when executed by the processor (5106) cause the processor (5106) to perform further operations 

comprising, an instruction to reactivate all antenna elements of the antenna array.  

 

35.  The control system (5100) of claim 32, wherein the instruction to transmit the modified 

RF signal further comprises an instruction to cease transmission from all other antenna elements 

of the antenna array.  

 

36.  The control system (5100) of claim 19, wherein the memory (5108) further comprises 

instructions that when executed by the processor (5106) cause the processor (5106) to perform 

further operations comprising: 

 communicating, to the UAV (5114), an instruction to report second measurement data 

measurement of RF signals (5110, 5112) transmitted by the one of the aircraft navigational aid 

system (5102) and the aircraft surveillance system (5104) at a second location within the 

airspace; 

obtaining, from the UAV (5114), the second measurement data associated with RF 

signals (5110, 5112) transmitted by the one of the aircraft navigational aid system (5102) and the 

aircraft surveillance system (5104);  

 determining whether the second measurement data indicates the RF signals (5110, 5112) 

are within a second range of values based on the second location of the UAV (5114) within the 

airspace; 
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 communicating a signal to the one of the aircraft navigational aid system (5102) and the 

aircraft surveillance system (5104) for the RF signals transmitted by the one of the aircraft 

navigation system and the aircraft sureveillance system to be controlled based on the second 

measurement data and the second location of the UAV (5114) within the airspace.  

 

37.  A computer program product comprised on a non-transitory computer readable medium 

(5108) , the computer program product includes executable instructions that when executed by a 

processor (5106) of a control system (5100) in communication with one of an aircraft 

navigational aid system (5102) and an aircraft surveillance system (5104), causes the control 

system (5100) perform operations of the method of any of claims 1-18. 

 

38.  A computer program including executable instructions that when executed by a processor 

(5106) of a control system (5100) in communication with one of an aircraft navigational aid 

system (5102) and an aircraft surveillance system (5104), cause the control system (5100) 

perform operations of the method of any of claims 1-18. 

 

39.  A control system (5100) in communication with one of an aircraft navigational aid system 

(5102) and an aircraft surveillance system (5104), the control system (5100) adapted to perform 

the method of any of claims 1-18. 

 

 

 

 

 


