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Measurements using a test signal
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Measurements using an UAV
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OktoXL — Mikrokopter

Unmanned Aerial Vehicle (UAV)

Payload: 2.6 kg (max)
Range: 500 m
GPS-aided navigation

Barometric altimeter

~ 15 min autonomy
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Receiver / Data Logger

Spectrum Analyzer

AUT

e Python script (GUI)

 SCPl commands over FTP
 Max Hold mode
* Qutput: received power &
Ethernet timestamps

Sweep Time () |0.001
Scanning Steps: 1|
Total Meas. Time (5): 038 [Sleep < 0.38]

Start Scanning |

Si Ze i I
File
~Connectivity
Device: | A-NI000A-70044
Host: 182168.100.2
Port: 5023
Connected! |
|
|| rMeasurement Contral —————————————
_— Legfile: 20150807052635.log
= G 7 ¢
S —

‘| Welcome (Adquisition Stopped)

~Analyzer Parameters

Start Frequency (Hz): ’W

Stop Frequency (Hz): ’W
Video Bandwidth (Hz): |3000000.0

Resolution Bandwidth (Hz): ’W

Reference Level (dBm): (0.0

Scale/Div (dB): oo
Trace Type: Max. Hold

Sweep Count: ’3?507

Nr Points: ’1[][]1[]7

Update! |




Measurement Strategy

“Static”
SRl Waypoints
FIT T T N every 102 in
________ BN azimuth
I SR +
————————————— oy \*\\
———T T Circular paths
_____________ IS AN around AUT,
- — —— - ~o / \\
____________ \\y}‘\\.\ separated 102
W TN \, in elevation

—_—

——

—_——

—_——

Avionics &
Flight
Logging PC

Received
Spectrum Signal

Analyzer




Measurement Strategy

“Static”
Waypoints
every 102 in
azimuth
+

Circular paths
around AUT,
separated 102
in elevation

Avionics &
Flight
Logging PC

Received
Spectrum Signal

Analyzer

Ethernet




Measurement Strategy

File GPXLog Datalink WayPoints splay GPS coordinates
™ #Sat 8 Altitude: H Waypoint
L}

Data Link: OK ‘
Mode: CH d ;-
Time: H 30 7
1 (%) ) S - GPX-Log: stopped
LIAG

74 Signal Analyzer Adqu

[ Fite
Connectivity Analyzer Parameters
Device: A-N9000A-70044 Start Frequency (Hz):  |275000000.0
Host: 192.168.100.2 Stop Frequency (Hz):  525000000.0
Port: 5023 Video Bandwidth (Hz):  |3000000.0
Connectedl Resolution Bandwidth (Hz): 3000000.0
Reference Level (dBm): 0.0
Scale/Div (dB): 10.0

Measurement Control

fi 20150807055130.1 Trace Type: Max: Hold
S Lo?r.lle' 0.001 ecd Sweep Count: 375.0
e Nr Points: 1001.0

Scanning Steps: |1
Total Meas. Time (s): 0.38 [Sleep < 0.38] Update!

Start Scanning

Stopped

Radius WP-Event Climb rate Altitude Heading Speed CAM-Nick Prefix Latitude Longituddgs DelayTime:[s] 5| Altitude [m]

10 100 30 118 P1 30 AUTO  |P 50.1915012 |5. Radius:[m] 5| Climb rate [0.1m/s]
10 100 30 118 P1 30 AUTO 50.1914956
10 100 30 118 P1 30 AUTO

% Heading
WP-Event-Channel:
50.1915012 — 0=off. -1=POI

P
P ;
l Speed [0.1m/s]:
OO e 10 100 30 118 P1 30 AUTO P 50.1915179 |5.
|

10 100 30 118 P1 30 AUTO 50.1915451 [5. WP-Prefix:
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Data Processing
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Data Processing
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First Task

Pattern of the Test Signal Source

* The UAV will be
always oriented
towards the AUT

e Measured with a

calibrated antenna
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First Task

Pattern of the Test Signal Source

Test Signal Source Directional Pattern
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Proof of Concept

AUT: 6m-dish antenna

f=1328.5 MHz

Flights @ different distances

1 day mission
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Numerical Simulation
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Measurements
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Discussion

e Statistical approach (more points are needed)

 Differentiate measurements under dry and
humid conditions

* Variability of points location is less sensitive
flying far away

e Authorization (BELGOCONTROL) — permission
for flying up to 120 m agl
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