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Test Setup to Process GPS L1 from Haigh-Farr Antenna

Clear conditions on
21 December 2020
4:21 P.M. Central Time
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GNSS Analysis Program

Multiband GNSS IF Recorder

Displays




GPS L1 Satellites Acquired using Haigh-Farr Antenna
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| 84 GPS L1 Analysis Tool

| PRN Codesl Acquisition 1||Auqui5iiiun 2 Acq Plots Tral::kl Track Plots 1| Track Plots 2| Track Plots 3| Nav Fiherl Naviga‘linnl RX Position| RX Position Plots | Spin
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Sample 4 => Magnitude = 16.809, Delta Freq (Hz) = -9650, PRN Chip Ptr = 429.375 o
Sample 5 => Magnitude = 18.649, Delta Freq (Hz) = 2725, PRN Chip Ptr = 810.5625

Sample 6 => Magnitude = 15.912, Delta Freq (Hz) = -3750, PRN Chip Ptr = 745.5625

Sample 7 => Magnitude = 16.027, Delta Freq (Hz) = -8425, PRN Chip Ptr = 370.8125

Sample 8 => Magnitude = 16.836, Delta Freq (Hz) = -8075, PRN Chip Ptr = 34

Sample 9 => Magnitude = 16.758, Delta Freq (Hz) = -1350, PRN Chip Ptr = 771.0625

Sample 10 => Magnitude = 16.825, Delta Freq (Hz) = -4925, PRN Chip Ptr = 475.6875

Sample 11 => Magnitude = 17.236, Delta Freq (Hz) = -6300, PRN Chip Ptr = 103.9375

Sample 12 => Magnitude = 17.899, Delta Freq (Hz) = 8075, PRN Chip Pir = 531.9375

Sample 1 => Magnitude = 16.418, Delta Freq (Hz) = 750, PRN Chip Ptr = 673.625
Sample 2 => Magnitude = 17.043, Delta Freq (Hz) = -7325, PRN Chip Ptr = 852.0625
Sample 3 => Magnitude = 18.589, Delta Freq (Hz) = 6925, PRN Chip Ptr = 802.125
Sample 4 => Magnitude = 16.372, Delta Freq (Hz) = 3175, PRN Chip Ptr = 164.25
Sample 5 => Magnitude = 16.939, Delta Freq (Hz) = -8625, PRN Chip Ptr = 128.75
Sample 6 => Magnitude = 16.433, Delta Freq (Hz) = 7900, PRN Chip Ptr = 464.1875
Sample 7 => Magnitude = 17.779, Delta Freq (Hz) = -3525, PRN Chip Ptr = 777.125
Sample 8 => Magnitude = 17.083, Delta Freq (Hz) = -8250, PRN Chip Ptr = 603.75
Sample 9 => Magnitude = 16.961, Delta Freq (Hz) = -5200, PRN Chip Ptr = 303.3125
Sample 10 => Magnitude = 17.585, Delta Freq (Hz) = -4550, PRN Chip Ptr = 505.8125
Sample 11 => Magnitude = 16.569, Delta Freq (Hz) = 9775, PRN Chip Pir = 604.4375
Sample 12 => Magnitude = 19.169, Delta Freq (Hz) = -5250, PRN Chip Ptr = 894.9375
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GPS L1 Satellites Acquired using Haigh-Farr Antenna




GPS L1 Satellite Coverage on 21 Dec 2020, 4:21 P.M.

4:000 km




GPS L1 Sat 4 C/N and SNR as antenna is rotated O to 7 Hz
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PRN Codes | Acquisition 1| Acquisition 2| Acq Plots| Track | Track Plots 1| Track Plots 2| Track Plots 3| Nav Filter| Navigation| RX Pos 1| RX Pos 2| RX Pas Plots| Spin || Plots

i_Files\GNSS_IF_Recorder_Files\GNSS_IF_recorder_pelican_case_21Dec2020\record3_files\Sat4_track_file.dat
2000 Satellite No 4, Record Start Time = 12/21/2020 4:43:43 PM

Note: Carrier phase lock from sample 0 to sample 2000 (1st 2 seconds of recording)
Note: Each sample = 1 msec

GPS L1 Sat 4 C/N (dB-Hz) and SNR (dB)

BCIN(BHz) W SNR(dB)
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GPS L1 Sat 7 C/N and SNR as antenna is rotated O to 7 Hz
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PRN Codes | Acquisition 1| Acquisition 2| Acq Plots| Track | Track Plots 1| Track Plots 2| Track Plots 3| Nav Filter| Navigation| RX Pos 1| RX Pos 2| RX Pas Plots| Spin || Plots

i_Files\GNSS_IF_Recorder_Files\GNSS_IF_recorder_pelican_case_21Dec2020\record3_files\Sat/_track_file.dat
2000 Satellite No 7, Record Start Time = 12/21/2020 4:43:43 PM

Note: Carrier phase lock from sample 0 to sample 2000 (1st 2 seconds of recording)
Note: Each sample = 1 msec

GPS L1 Sat 7 C/N (dB-Hz) and SNR (dB)

B CIN(dBHz) M SNR (dB)

16.263 16.06

12.14
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GPS L1 Sat 7 energy level from in-phase armature of code tracking loop
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| PRN Codesl Acquisition 1| Acquisition 2| Acq Plots | Track| Track Plots 1| Track Plots 2| Track Plots 3| Nav Filter| Navigation| RX Pos 1| RX Pos 2| RX Pos Plots|| Spin Plots

_Files\GNSS_IF_Recorder_Files\GNSS_IF_recorder_pelican_case_21Dec2020\record3_files\Sat/_track_file.dat
| : _Files\GNSS_IF_Recorder_Files\GNSS_IF_recorder_pelican_case_21Dec2020\record3d_files\Sat7_spin_file.dat

Spin at time 59.9865 secs = 6.2111801242236 Hz ‘
Spin at time 60.192 secs = 5.88235294117647 Hz - -

Spin at time 60.3185 secs — 6.13496932515337 Hz One com plete rotation of antenna vs time

Spin at time 60.486 secs = 5.81395348837209 H=z

Spin at time 60.6535 secs = 6.13496932515337 Hz

Spin at time 60.8165 secs = 6.13496932515337 Hz

Spin at time 60.982 secs = 5.95238095238095 Hz

Spin at time 61.1485 secs = 6.06060606060606 Hz

Spin at time 61.304 secs = 6.84931506849315 Hz

Spin at time 61.449 secs = 6.94444444444444 H=z

Spin at time 61.5915 secs = 7.09219858156028 Hz
Spin at time 61.7335 secs = 65.99300699300699 Hz




Antenna spin plot from GPS L1 Sat 7
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GPS L1 Analysis Tool

| PRN Codes | Acquisition 1| Acquisition 2| Acq Plots| Track | Track Plots 1| Track Plots 2| Track Plots 3| Nav Filter| Navigation| RX Pos 1| RX Pos 2| RX Pos Plots| Spin

_Files\GNSS_IF_Recorder_Files\GNSS_IF_recorder_pelican_case_21Dec2020\record3_files\Sat/7_spin_file.dat
Satellite No 7, Record Start Time = 12/21/2020 4:43:43 PM

Note: Carrier phase lock from sample 0 to sample 2000 (1st 2 seconds of recording)
Note: Each sample = 1 msec

GPS L1 Sat 7 Missile Spin
!_Spin (Hz)

o Plot updates with each complete rotation of antenna




Future Improvements to GNSS Analysis Process

= 1. Improve robustness of GNSS Analysis program to detect and correct phase carrier cycle slips,
= 2. Improve code and carrier-phase tracking loops for reduced noise,

= 3. Incorporate GPS L2 and Galileo E1 Satellite processing into the GNSS Analysis Program.
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