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RECEIVE A COMMUNICATION COMPRISING TRANSMISSION PARAMETERS FOR A
RADIO FREQUENCY (RF} SIGNAL TO BE TRANSMITTED USING AN ANTENNA ELEMENT
DHRECTLY COUPLED TC THE ANTENNA RADIO UNIT
306

GENERATE THE RF SIGNAL USING THE TRANSMISSION PARAMETERS
302

¥

TRANSMIT THE RF SIGNAL USING THE ANTENNA ELEMENT DIRECTLY COUPLED TO
THE ANTENNA RADIO UNIT

FIG. 3
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RECEIVING, FROM A CONTROL SYSTEM OF THE PILS, DATA TO BE USED TO
GENERATE TRANSMISSION PARAMETERS FOR RADIO FREGUENCY (RF) SIGNALS TO
BE GENFRATED BY FACH RESPECTIVE RADIO UNIT OF THE PILS

A

GENERATE TRANSMISSION PARAMETERS FOR RADIO FREQUENGY {RF) SIGNALS TO
BE TRANSMITTED BY THE ANTENNA ELEMENTS OF THE ANTENNA ARRAY BASED ON
THE RECEIVED DATA

507

¥

COMMUNICATE THE TRANSMISSION PARAMETERS TO THE RESPECTIVE ANTENNA
RADIO UNITS TO GENERATE THE RF SIGNALS FOR TRANSMISSION FROM THE
ANTENNA ELEMENTS OF THE ANTENNA ARRAY
504

FIG. 5
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FIG. 7
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RECENVE, FROM A CONTRGOL SYSTEM OF THE PILS, DATATO BEUSED 10
GENERATE TRANSMIGSION PARAMETERS FOR RADIO FREGUENCY (RF)
SIGNALS TO BE GENERATED BY EACH RESPECTIVE RADIO UNIT OF THE PILS

4
|

[

00

¥

GENERATE TRANSMISSION PARAMETERS FOR RADIO FREQUENCY {RF)
SIGNALS TO BE TRANSMITTED BY THE ANTENNA ELEMENTS OF THE NON-
IMAGING ANTENNA ARRAY BASED ON THE RECEIVED DATA

1902

COMMUNICATE THE TRANSMISSION PARAMETERS TO THE RESPECTIVE
ANTENNA RADIO UNITS TO GENERATE THE R SIGNALS FOR TRANSMISSION
FROM THE ANTENNA ELEMENTS OF THE NON-IMAGING ANTENNA ARRAY

FIG. 19
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FIG. 21
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RECEIVE, FROM AN UNMANNED AIRCRAFT SYSTEM {UAS) USING A
TRANSCEIVER OF THE CONTROL SYSTEM, MEASUREMENT DATA
ASSOCIATED WITH FIRST RADIO FREQUENCY (RF) SIGNALS TRANSMITTED
BY ONE OF A LOCALIZER AND A GLIDEGLOPE OF THE PILS

2700

¥

GENERATE DATA TO BE USED BY ONE OF THE LOCALIZER AND THE
GLIDESLOPE TO GENERATE TRANSMISSION PARAMETERS TG BE USED BY
ANTENNA RADIO UNITS OF THE PILS DIRECTLY COUPLED TO THE
RESPECTIVE ANTENNA ELEMENTS OF ONE OF A LOCALIZER ANTENNA ARRAY
AND A GLIDESLOPE NON-IMAGING ANTENNA ARRAY TO
GENERATE SECOND RF SIGNALS TO BE TRANSMITTED BY THE ANTENNA
ELEMENTS OF THE ONE OF THE LOCALIZER ANTENNA ARRAY AND THE
GLIDESLOPE NON-IMAGING ANTENNA ARRAY
2704

kil

COMMUNICATE, TO ONE OF THE LOCALIZER AND THE GLIDESLOPE, THE DATA
TO BE USED BY ONE OF THE LOCALIZER AND THE GLIDESLOPE TO GENERATE
THE TRANSMISSION PARAMETERS

FIG. 27

COMMUNICATE, TO THE UAS USING THE TRANSCEIVER, AN INSTRUCTION TG
FLY TO SPECIFIC LOCATIONS RELATIVE TO AN AIRCRAFT RUNWAY CO-
LOCATED WITH THE PILS AND OBTAIN MEASUREMENT DATA ASGOCIATED
WiTH THE SECOND RF SIGNALS TRANSMITTED BY ONE OF THE LOCALIZER
AND THE GLIDESLOPE

¥
RECEIVE, FROM THE UAS USING THE TRANSCEIVER, THE OBTAINED
MEASUREMENT DATA RESPONSIVE TO COMMUNICATING THE INSTRUCTION
2804

¥
DETERMINE WHETHER PARAMETERS OF THE SECOND RF SIGNALS ARE
WITHIN A RANGE OF VALUES BASED ON THE OBTAINED MEASUREMENT DATA
2808

FIG. 28
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DETERMINE THE PARAMETERS OF THE SECOND RF SIGNALS ARE NOT
WITHIN A RANGE OF VALUES BASED ON THE OBTAINED MEASUREMENT DATA

¥
GENERATE MAINTENANCE DATA TO BE USED BY ONE OF THE LOCALIZER AND
THE GLIDESLOPE 70O GENERATE MAINTENANCE TRANSMISSION PARAMETERS
TO BE USED BY THE ANTENNA RADIO UNITS DIRECTLY COUPLED TO THE
RESPECTIVE ANTENNA ELEMENTS OF THE ONE OF THE LOCALIZER ANTENNA
ARRAY AND THE GLIDESLOPE NON IMAGING ANTENNA ARRAY TO GENERATE
THIRD RF SIGNALS TO BE TRANSMITTED BY THE ANTENNA ELEMENTS OF THE
ONE OF THE LOCALIZER ANTENNA ARRAY AND THE GLIDESLOFE NONIMAGING
ANTENNA ARRAY RESPONSIVE TO DETERMINING THE PARAMETERS OF THE
SECOND VALUES ARENOT ‘Ef\é EJLLHEN THE RANGE OF VALUES

¥

COMMUNICATE, TO ONE CF THE LOCALIZER AND THE GLIDESLOPE, THE
MAINTENANCE DATA TO BE USED BY ONE OF THE LOCALIZER AND THE
GLIDESLOPE TO GENERATE THE MAINTENANCE TRANSMISSION PARAMETERS
2908

FIG. 29

REGEIVE, FROM A MEASUREMENT DEVICE IN COMMUNICATION WITH THE
CONTROL SYSTEM, INFORMATION IDENTIFYING A RANGE BETWEEN THE UAS
AND THE MEASUREMENT DEVICE

¥
DETERMINE A LOCATION OF THE UAS IN AN AIRSPACE PROXIMATE TO AN
AIRCRAFT RUNWAY CO-LOCATED WITH THE PILS BASED ON THE INFORMATION
IDENTIFYING THE RANGE BETWEEN THE UAS AND THE MEASUREMENT DEVICE
3002

FIG. 30
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RECEIVE, FROM A MEASUREMENT DEVICE IN COMMUNICATION WITH THE
CONTROL SYSTEM, INFORMATION IDENTIFYING A RANGE BETWEEN THE UAS
AND THE MEASUREMENT DEVICE

DETERMINE A LOCATION OF THE UAS IN AN AIRSPACE PROXIMATE TC AN
AIRCRAFT RUNWAY CO-LOCATED WITH THE PILS BASED ON THE INFORMATION

HENTIFYING THE RANGE BETWEEN THE UAS AND THE MEASUREMENT DEVICE
3102
v

DETERMINE THE UAS NEEDS TO TRAVEL TO A DIFFERENT LOCATION IN THE
AIRSPACE PROXIMATE TG THE AIRCRAFT RUNWAY CO-LOCATED WITH THE PILS
TO OBTAIN THE MEASUREMENT DATA ASSOCIATED WITH FIRST RADIO
FREQUENCY (RF) SIGNALS TRANGMITTED BY ONE OF THE LOCALIZER AND THE
GLIDESLOPE OF THE PILS BASED THE DETERMINED LOCATION OF THE UAS

2104

¥

COMMUNICATE, TO THE UAS, AN INSTRUCTION TO TRAVEL THE DIFFERENT
LOCATION IN THE AIRSPACE FROXIMATE TO THE AIRCRAFT RUNWAY CO-
LOCATED WITH THE PILS AND OBTAIN THE MEASUREMENT DATA AT THE

DIFFERENT LOCATION

FIG. 31
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OBTAIN MEASUREMENT DATA ASSOCIATED WITH RADIC FREQUENCY (RF) SIGNALS
TRANSMITTED BY THE ONE OF THE AIRCRAFT NAVIGATIONAL AID SYSTEM AND THE
AIRCRAFT SURVEILLANCE SYSTEM FROM UAY REPORTING THE MEASUREMENT DATA

5 4
DETERMINE WHETHER THE MEASURENMENT DATA INDICATES THERF
SIGNALS ARE WITHIN A RANGE OF VALUES BASED ON A LOCATICON OF THE
UAV IN AN AIRSPACE PROXIMATE TO THE ONE OF THE AIRCRAFT
NAVIGATIONAL AID SYSTEM AND THE AIRCRAFT SURVEILLANCE SYSTEM
5202

4
CONTROL 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 UAY
5204

FIG. 52

COMMUNICATE, TO THE UAV, AN INSTRUCTION TO FLY TO A DESIRED
LOCATION WITHIN THE AIRSPACE

2300

PETERMINE WHETHER AN ACTUAL LOCATION OF THE UAVIS WITHIN A
PREDETERMINED THRESHOLD OF THE DESIRED LOCATION WITHIN THE
AIRSPACE

5302

FIG. 53
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COMMUNICATE, TO THE UAY, AN INSTRUCTION TO REFORT THE
MEASUREMENT DATA FROM UAY MEASUREMENT OF THE RF SIGNALS
TRANSMITTED BY THE ONE OF THE AIRCRAFT NAVIGATIONAL AID SYSTEM AND
THE AIRCRAFT SURVEILLANCE SYSTEM RESPONSIVE TO DETERMINING THE
ACTUAL LOCATION OF THE UAV IS WITHIN THE PREDETERMINED THRESHOLD
5400

kil
RECEIVE, FROM THE UAY, THE MEASUREMENT DATA REPCRTED BY THE
UAY FROM MEASUREMENT OF THE RF SIGNALS RESPONSIVE TO
COMMUNICATING THE INSTRUCTION TO REPORT THE MEASUREMENT DATA
2402

FIG. 54

COMMUNICATE, TO THE UAV, A SECOND INSTRUCTION TO ADJUST AN
ACTUAL POSITION OF THEE UAV TO BE WIiTHIN 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
5500

¥
DETERMINE THE ADJUSTED ACTUAL LOCATION OF THE UAVIS LOCATED
WITHIN THE PREDETERMINED THRESHOLD RESPONSIVE TO
COMMUNICATING THE SECOND INSTRUCTION

W

COMMUNICATE, TO THE UAV, AN INGTRUCTION TO REPORT
MEASUREMENT DATA FROM UAV MEASUREMENT OF THE RF SIGNALS
TRANSMITTED BY THE ONE OF THE AIRCRAFT NAVIGATIONAL AID 5YSTEM
AND THE ARCRAFT SURVEILLANCE S8YSTEM RESPONSIVE TO DETERMINING
THE ADJUSTED ACTUAL LOCATION OF THE UAV 15 LOCATED WITHIN THE
PREDETERMINED THRESHOLD

2004

X 4
RECEIVE, FROM THE UAV, THE MEASUREMENT DATA REFORTED BY THE UAV
FROM MEASUREMENT OF THE RF SIGNALS RESPONSIVE TO COMMUNICATING
THE INSTRUCTION TO REPORT THE MEASUREMENT DATA
9506

FIG. 55
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DETERMINE THE MEASUREMENT DATA INDICATES THE RF SIGNALS ARENOT
WITHIN THE RANGE OF VALUES
3600

4
DETERMINE MODIFICATION OF A TRANSMISSION PARAMETER ASSGCIATED
WITH THE RF SIGNALS 18 REQUIRED BASED ON THE MEASUREMENT DATA

2602

A
COMMUNICATE, TO THE ONE OF THE AIRCRAFT NAVIGATIONAL AID §YSTEM
AND THE AIRCRAFT SURVEILLANCE SYSTEM, AN INSTRUCTION TO MODIFY THE
TRANSMISSION PARAMETER ASSOCIATED WITH THE RF SIGNALS RESPONSIVE
TO DETERMINING THE MODIFICATION OF THE TRANSMISSION PARAMETER IS
REQUIRED

FIG. 56

COMMUNICATE, 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

A

RECEIVE, FROM THE UAV, UPDATED MEASUREMENT DATA ASSOCIATED
WITH MODIFIED RF SIGNALS TRANSMITTED BY THE ONE OF THE AIRCRAFT
NAVIGATIONAL AlD SYSTEM AND THE AIRCRAFT SURVEILLANCE SYSTEM
2002

DETERMINE WHETHER THE UPDATED MEASUREMENT DATA INDICATES THE
MODIFIED RF SIGNALS ARE WITHIN THE RANGE OF VALUES

5704

FIG. 57
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COMMUNICATE, TC THE ONE OF THE AIRCRAFT NAVIGATIONAL AID SYSTEM
AND THE AIRCRAFT SURVEILLANCE SYSTEM, AN INSTRUCTION TO TRANSMIT
AMODIHED RF SIGNAL BASED ON THE MODIFIED TRANSMISSION PARAMETER

5800

¥

COMMUNICATE, TC THE UAV, AN INSTRUCTION TO REPORT UPDATED
MEASUREMENT DATA FROM MEASUREMENT OF THE MODIFIED RF SIGNAL

2802

RECEIVE, FROM THE UAY, THE UPDATED MEASUREMENT DATAASSQCIATED
WITH THE MCDIFIED RF SIGNAL TRANSMITTED

2504

¥

DETERMINE WHETHER THE UPDATED MEASUREMENT DATA INDICATES THE
MODIFIED RF SIGNAL TRANSMITTED 1S WITHIN THE RANGE OF VALUES

5306

FIG. 58
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COMMUNICATE, TO THE ONE OF THE AIRCRAFT NAVIGATIONAL AID SYSTEM
AND THE AIRCRAFT SURVEILLANCE SYSTEM, AN INSTRUCTION TG TRANSMIT A
MODIFIED RF SIGNAL BASED ON THE MODIFIED TRANSMISSION PARAMETER
THROUGH ONLY THE ANTENNA ELEMENT OF THE ANTENNA ARRAY

5900

¥

COMMUNICATE, TO THE UAV, AN INSTRUCTION TO REPORT UFDATED

MEASUREMENT DATA FROM MEASUREMENT OF THE MODIFIED Ri- SIGNAL
8902
k4

RECEVE, FRCM THE UAY, THE UPDATED MEASUREMENT DATA ASSOCIATED
WITH THE MODIFIED RF SIGNAL TRANSMITTED ONLY FROM THE ANTENNA
ELEMENT OF THE ANTENNA ARRAY
5904

A\

DETERMINE 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

5906

FIG. 59
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COMMUNICATE, TO THE UAY, AN INSTRUCTION TO REPORT SECOND
MEASUREMENT DATA MEASUREMENT OF RF SIGNALS TRANSMITTED BY
THE ONE OF THE AIRCRAFT NAYIGATIONAL AID SYSTEM AND THE AIRCRAFT

SURVEILLANCE SYSTEM AT A SECOND LOCATION WITHIN THE AIRSPAC

6000

¥

OBTAIN, 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 8YSTEM

¥
DETERMINE WHETHER THE SECOND MEASUREMENT DATA INDICATES THE
RF SIGNALS ARE WITHIN A SECOND RANGE OF VALUES BASED ON THE
SECOND LOCATION OF THE UAY WITHIN THE AIRSPACE
6004

¥

CONTROL THE RF SIGNALS TRANSMITTED BY THE ONE OF THE AIRCRAFT
NAVIGATIONAL AID SYSTEM AND THE AIRCRAFT SURVEILLANCE SYSTEM
BASED ON THE SECGND MEASUREMENT DATA AND THE SECOND

6006

FIG. 60
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