POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission 20230726_T2L1.pdf - 03/13/2024 15:39:40

General Information

Mission Information

Project name 23056_DeseretPeak_20230726_T2L1_pprtx
Processing date 2023-07-26 20:48:58

Mission date 2023-07-26 14:55:29

Mission duration 02:51:25.000

Processing mode IN-Fusion PP-RTX

Rover Hardware Information

Product POS AV 610 VER6 HW2.5-12
Serial number S/N11328

IMU type 57

Receiver type BD982

Antenna type AV39
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Project File List

Rover Data Files

File name File type

surveyll.pos POS Data

Input Files

File Name File Type
Ephm2070.23g GLONASS Broadcast Ephemeris
Ephm2070.23n GPS Broadcast Ephemeris

Output Files

Filename File type

sbet_Mission 1.out SBET Trajectory File
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Rover Data Summary

First raw data file

surveyll.pos

Last raw data file

surveyll.pos

Start GPS week 2272
Start time 312946.336 (7/26/2023 2:55:28 PM)
End time 323373.946 (7/26/2023 5:49:15 PM)

Start of fine alignment

313226.831 (7/26/2023 3:00:08 PM)

Available subsystems

Primary GNSS, IMU

POS Event Input

Event 1 Input

Correction data None

IMU Installation Lever Arms & Mounting Angles

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.371 -0.404 -1.111
Reference to Primary GNSS lever arm std dev (m) -1.000

Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Rover Data QC
Raw IMU Import QC Summary

IMU data input file imu_Mission 1.dat
IMU data check log file imudt_Mission 1.log
IMU Records Processed 2085051

Termination Status Normal

IMU Anomalies 0

Primary Observables & Satellite Data
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GPS/GLONASS L2 Satellite Lock/Elevation
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GALILEO SNR
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Smoothed Trajectory Information

Top View
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North/East Velocity
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Total Speed
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Body Acceleration
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Body Angular Rate

16

14

12

10

-10

-12

-14

-16

314,000 316,000 318,000 320,000 322,000
Time (sec)

— X Body Angular Rate (deg/sec) — Y Body Angular Rate (deg/sec) Z Body Angular Rate (deg/sec)

15



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission 20230726_T2L1.pdf - 03/13/2024 15:39:40

Forward Processed Trajectory Information
Top View
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Body Angular Rate
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GNSS QC Statistics
Statistics Min Max Mean
Baseline length (km) 0.00 0.00
Number of GPS SV 4 11 8
Number of GLONASS SV 4 9 8
Number of QZSS SV 0 0 (%]
Number of BEIDOU SV 0 0 0
Number of GALILEO SV 2 9 7
Total number of SV 11 27 23
PDOP 1.01 1.80 1.14
QC Solution Gaps 0.00 0.00
Solution Type Fixed Float No solution
Epoch (sec) 10405.00 0.00 0.00
Percentage 100.00 0.00 0.00
Num SVs in solution
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GLONASS Residuals

0.1

0.09 |

0.08 |

0.07 |

0.06 |

0.05- T i
] Il ‘

0.04 - | ‘

0.03 -

0.02 | |

N

0.01 |

g

o

i I' M l 5 l M .-‘.IHPI": A
oo FPHE ' AT ““l"“}", 0 ;“u’}l‘ | il LA

il
| L aild " ‘w“ 1 I‘ ""
i |

-0.02 |

-0.03 | ’
-0.04 |

-0.05

314,000 315,000 316,000 317,000 318,000 319,000 320,000 321,000 322,000 323,000

Time (sec)

— GLONASS 01 Residual (m) — GLONASS 02 Residual (m) GLONASS 03 Residual (m) SLONASS 04 Residual (m
GLONASS 09 Residual (m) — GLONASS 10 Residual (m) — GLONASS 14 Residual (m) GLONASS 15 Residual (m)
GLONASS 16 Residual (m) = GLONASS 17 Residual (m) — GLONASS 18 Residual (m) ~— GLONASS 19 Residual (m)

— GLONASS 20 Residual (m) GLONASS 24 Residual (m)

GALILEO Residuals

0.055
0.05
0.045 |
0.04

0.035

0.03

\
|

0.025

1

0.02 ‘ |

| i
A 'lljwl ik Lk Jl'H ‘ “M” il 'U) '|n|'| ” m
w,",lll ’l [ \ “ ' ’| | l \l"‘r ’ | J lh ‘:.I ”“”' ‘ ’\

-0.005 | | | | .
'I " | | ‘ I
-0.025 1

-0.03 t J
-0.035

-0.04 |

[=]

-0.01 ’

-0.015 ‘{
-0.02

314,000 315,000 316,000 317,000 318,000 319,000 320,000 321,000 322,000 323,000
Time (sec)

— GALILEO 02 Residual (m) — GALILEO 03 Residual (m) GALILEO 05 Residual (m) GALILEO 09 Residual (m
GALILEO 13 Residual (m)  — GALILEO 15 Residual (m) — GALILEO 21 Residual (m) GALILEO 27 Residual (m)
GALILEO 30 Residual (m) — GALILEO 34 Residual (m) — GALILEO 36 Residual (m)

25



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission 20230726_T2L1.pdf - 03/13/2024 15:39:40

GNSS-Inertial Processor Configuration

Processing mode

IN-Fusion PP-RTX

Stabilized mount

False

Processing start time

312947.000 (7/26/2023 2:55:29 PM)

Processing end time

323232.000 (7/26/2023 5:46:54 PM)

Initial attitude source

Real-Time VNAV/RNAV Attitude

IMU Sensor Context

Processing with Onboard IMU

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.044 -0.147 -0.937
Reference to Primary GNSS lever arm std dev (m) 0.030 0.030 0.030
Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Calibrated Installation Parameters

Reference-Primary GNSS Lever Arm (m)
X Reference-Primary GNSS Lever Arm (m)
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Y Reference-Primary GNSS Lever Arm (m)
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Z Reference-Primary GNSS Lever Arm (m)
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IN-Fusion QC
Forward Processed Estimated Errors, Reference Frame
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Y Accelerometer Bias (micro-g)
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Accelerometer Scale Error (ppm)
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Y Accelerometer Scale Error (ppm)
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Gyro Bias (deg/h)
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Y Gyro Bias (deg/h)

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02

0.01

-0.01
-0.02
-0.03
-0.04
-0.05
-0.06
-0.07
-0.08
-0.09

-0.1
-0.11

-0.12

314,000 316,000 318,000 320,000 322,000
Time (sec)

Z Gyro Bias (deg/h)

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

-0.01

-0.02

-0.03

-0.04

-0.05

-0.06

-0.07

-0.08

-0.09

-0.1

314,000 316,000 318,000 320,000 322,000
Time (sec)

34



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission 20230726_T2L1.pdf - 03/13/2024 15:39:40

Gyro Scale Error (ppm)
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Y Gyro Scale Error (ppm)
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Smoothed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)

0.235
0.23
0.225
0.22
0.215
0.21
0.205
0.2
0.195
0.19
0.185
0.18
0.175
0.17
0.165
0.16
0.155
0.15
0.145
0.14 i
0.135 !
0.13
0.125 !
0.12 0 /
0.115 . | .
sl W A o | 7
0.105 Yy ' | . I v
0.1 j i f

0.095 ‘ v | w ‘/ ”l

0.09

314,000 315,000 316,000 317,000 318,000 319,000 320,000 321,000 322,000 323,000
Time (sec)

l— Roll Error RMS (arc-min) — Pitch Error RMS (arc-min)

Heading Error RMS (arc-min)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

314,000 315,000 316,000 317,000 318,000 319,000 320,000 321,000 322,000 323,000
Time (sec)

38



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission 20230726_T2L1.pdf - 03/13/2024 15:39:40

Forward Processed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Solution Status

Processing Mode
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[0 = Fixed NL, 1 = Fixed WL, 2 = Float, 3 = DGNSS, 4 = RTCM, 5 = IAPPP, 6 = C/A, 7 = GNSS Nav, 8 = DR
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Baseline Length
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General Information

Mission Information

Project name 23056_DeseretPeak_20230728_T2L1_pprtx
Processing date 2023-07-28 16:22:32

Mission date 2023-07-28 11:42:06

Mission duration 01:27:55.000

Processing mode IN-Fusion PP-RTX

Rover Hardware Information

Product POS AV 610 VER6 HW2.5-12
Serial number S/N11328

IMU type 57

Receiver type BD982

Antenna type AV39
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Project File List

Rover Data Files

File name File type

survey6.pos POS Data

Input Files

File Name File Type
Ephm2090.23g GLONASS Broadcast Ephemeris
Ephm2090.23n GPS Broadcast Ephemeris

Output Files

Filename File type

sbet_Mission 1.out SBET Trajectory File
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Rover Data Summary

First raw data file

surveyé6.pos

Last raw data file

surveyé6.pos

Start GPS week 2272
Start time 474143.601 (7/28/2023 11:42:05 AM)
End time 479418.916 (7/28/2023 1:10:00 PM)

Start of fine alignment

474987.190 (7/28/2023 11:56:09 AM)

Available subsystems

Primary GNSS, IMU

POS Event Input

Event 1 Input

Correction data None

IMU Installation Lever Arms & Mounting Angles

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.371 -0.404 -1.111
Reference to Primary GNSS lever arm std dev (m) -1.000

Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Rover Data QC
Raw IMU Import QC Summary

IMU data input file imu_Mission 1.dat
IMU data check log file imudt_Mission 1.log
IMU Records Processed 1054977

Termination Status Normal

IMU Anomalies 0

Primary Observables & Satellite Data
GPS/GLONASS L1 Satellite Lock/Elevation
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GPS L1 SNR
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GPS/GLONASS L2 Satellite Lock/Elevation
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Smoothed Trajectory Information
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Forward Processed Trajectory Information
Top View
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GNSS QC
GNSS QC Statistics
Statistics Min Max Mean
Baseline length (km) 0.00 0.00
Number of GPS SV 6 8 7
Number of GLONASS SV 4 6 6
Number of QZSS SV 0 0 0
Number of BEIDOU SV 0 0 0
Number of GALILEO SV 4 6 5
Total number of SV 15 19 18
PDOP 1.20 1.76 1.35
QC Solution Gaps 0.00 0.00
Solution Type Fixed Float No solution
Epoch (sec) 5228.00 0.00 0.00
Percentage 100.00 0.00 0.00
Num SVs in solution
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GNSS-Inertial Processor Configuration

Processing mode IN-Fusion PP-RTX

Stabilized mount False

Processing start time 474144.000 (7/28/2023 11:42:06 AM)
Processing end time 479419.000 (7/28/2023 1:10:01 PM)
Initial attitude source Real-Time VNAV/RNAV Attitude

IMU Sensor Context Processing with Onboard IMU

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.044 -0.147 -0.937
Reference to Primary GNSS lever arm std dev (m) 0.030 0.030 0.030
Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Calibrated Installation Parameters
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IN-Fusion QC
Forward Processed Estimated Errors, Reference Frame
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Y Accelerometer Bias (micro-g)
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Accelerometer Scale Error (ppm)
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Y Accelerometer Scale Error (ppm)
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Gyro Bias (deg/h)
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Y Gyro Bias (deg/h)
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Gyro Scale Error (ppm)
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Y Gyro Scale Error (ppm)
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Smoothed Performance Metrics
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Solution Status

Processing Mode

475,500 476,000 476,500 477,000 477,500 478,000 478,500 479,000
Time (sec)

[0 = Fixed NL, 1 = Fixed WL, 2 = Float, 3 = DGNSS, 4 = RTCM, 5 = IAPPP, 6 = C/A, 7 = GNSS Nav, 8 = DR

i l B
AL ML MMI L

4
3
2
1
0 s
475,500 476,000 476,500 477,000 477,500 478,000 478,500 479,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites Number of QZSS Satellites

mber of GALILEO Satellite

41



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230728_T2L1.pdf - 03/13/2024 16:07:06

Baseline Length
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General Information

Mission Information

Project name 23056_USFS_202300806_T2L1_pprtx
Processing date 2023-08-07 17:47:28

Mission date 2023-08-07 00:43:37

Mission duration 01:52:44.962

Processing mode IN-Fusion PP-RTX

Rover Hardware Information

Product POS AV 610 VER6 HW2.5-12
Serial number S/N11328

IMU type 57

Receiver type BD982

Antenna type AV39
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Project File List

Rover Data Files

File name File type

20230806 .340 POS Data
20230806.341 POS Data
20230806 .342 POS Data
20230806 .343 POS Data
20230806 .344 POS Data
20230806 .345 POS Data
20230806 .346 POS Data
20230806.347 POS Data
20230806 .348 POS Data
20230806 .349 POS Data
20230806 .350 POS Data
20230806.351 POS Data
20230806.352 POS Data
20230806.353 POS Data
20230806.354 POS Data
20230806.355 POS Data
20230806.356 POS Data
20230806.357 POS Data
20230806.358 POS Data
20230806.359 POS Data
20230806.360 POS Data
20230806.361 POS Data
20230806.362 POS Data
20230806.363 POS Data
20230806.364 POS Data
20230806.365 POS Data
20230806.366 POS Data

Input Files

File Name File Type
Ephm2190.23g GLONASS Broadcast Ephemeris
Ephm2190.23n GPS Broadcast Ephemeris

Output Files

Filename File type

sbet_Mission 1.out SBET Trajectory File
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Rover Data Summary

First raw data file

20230806.340

Last raw data file

20230806.366

Start GPS week

2274

Start time

89035.043 (8/7/2023 12:43:37 AM)

End time

95875.727 (8/7/2023 2:37:37 AM)

Start of fine alignment

89040.089 (8/7/2023 12:43:42 AM)

Available subsystems

Primary GNSS, IMU

POS Event Input

Event 1 Input

Correction data None

IMU Installation Lever Arms & Mounting Angles

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.371 -0.404 -1.111
Reference to Primary GNSS lever arm std dev (m) -1.000

Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Rover Data QC
Raw IMU Import QC Summary

IMU data input file imu_Mission 1.dat
IMU data check log file imudt_Mission 1.log
IMU Records Processed 1367897

Termination Status Normal

IMU Anomalies 0

Primary Observables & Satellite Data
GPS/GLONASS L1 Satellite Lock/Elevation
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GPS/GLONASS L2 Satellite Lock/Elevation

60
58
56
54
52
50
48
46
44
42
40
38| ——
36
34
32
30
28
26
24
22
20
18
16
14
12

SV index

N Ao

—

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

I— 0-10 deg — 10-15 deg — 15-20 deg — 20-30 deg — 30+ deg — No ephem + Cycle slip

GPS L2 SNR

48

LG

as | NARENOMESEY
aq | fIAHN llwg“ iy
az| i |
40
38
36| ¥

34

32

30
28
26
24
22
20
18

16

14

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

— GPS PRN 02 L2 SNR (dB/Hz) — GPS PRN 03 L2 SNR (dB/Hz) GPS PRN 04 L2 SNR (dB/Hz) GPS PRN 06 L2 SNR (dB/Hz
GPS PRN 07 L2 SNR (dB/Hz) — GPS PRN 09 L2 SNR (dB/Hz) — GPS PRN 16 L2 SNR (dB/Hz) GPS PRN 21 L2 SNR (dB/Hz)
GPS PRN 25 L2 SNR (dB/Hz) — GPS PRN 26 L2 SNR (dB/Hz) — GPS PRN 28 L2 SNR (dB/Hz) — GPS PRN 31 L2 SNR (dB/Hz)

— GPS PRN 32 L2 SNR (dB/Hz)




POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230806_T2L1.pdf - 03/14/2024 13:45:09

GLONASS L2 SNR
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Smoothed Trajectory Information
Top View

38.05
38
37.95
37.9
37.85
37.8
37.75
37.7
37.65
37.6
37.55
37.5
37.45
37.4
37.35
37.3
37.25
37.2
37.15
37.1
37.05
37
36.95
36.9
36.85
36.8
36.75
36.7
36.65
36.6

-114.2 -114 -113.8 -113.6 -113.4 -113.2
Longitude (deg)

Altitude

4,120 }

4,100 1/1
4,080 ' h N
4,060 N‘IPL |

4,040 ] s
4,020 m
4,000
3,980
3,960
3,940

3,920 |

2/
o BS

3,900 f M

l A
3,880 | I A /
3,860 A M' |

nlf"\ N i
il v ‘
J,‘\u" i\f U f k'fv \
3,840 { | ! W
3,820 | '
3800 JJ‘, N] "IM ib A\) \ ' ‘
3,780 f‘W i [/ w'\f H W
3,760 | | { U lil { W
3,740 | | 'm {\‘ ! \
. | |
3720 ||
3,700

1
3,680 ‘

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

10



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230806_T2L1.pdf - 03/14/2024 13:45:09

Roll/Pitch

28 -

26 -
24 -
22 -
20 ¢

18
16 -
14
12
10 ¢

I
a A NON B

-12
-14

-16 |
-18
-20
-22 1

-24
-26
-28 |

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

— Roll (deg) — Pitch (deg) |

Heading

8 e

300 -

280 -

260 -

240 -

220

200

- = =

140 -

120

100

80

60

40
20+ ‘\NJ"A/\,.../*

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

11



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230806_T2L1.pdf - 03/14/2024 13:45:09

North/East Velocity
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Body Angular Rate
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Forward Processed Trajectory Information
Top View
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Body Angular Rate
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GNSS QC
GNSS QC Statistics
Statistics Min Max Mean
Baseline length (km) 0.00 0.00
Number of GPS SV 6 10 8
Number of GLONASS SV 5 8 7
Number of QZSS SV 0 0 (%]
Number of BEIDOU SV 0 0 0
Number of GALILEO SV 6 9 8
Total number of SV 19 26 23
PDOP 1.03 1.37 1.14
QC Solution Gaps 0.00 0.00
Solution Type Fixed Float No solution
Epoch (sec) 6821.00 0.00 0.00
Percentage 100.00 0.00 0.00
Num SVs in solution
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p: h
- Tl

0.04 '.
0.035 {“l m"
0.03 M
0.025 M
0.02 }ﬁ‘ |
0.015 | '1""‘%“] H
0.01 | |
0.005

\
. un&&:‘“luﬂw it i ‘.. LA ! u“‘ (P ‘}“J" Al “IJM# MW h'v”w M L” *NU '“\ “
0.005 { ,| I‘ HH‘ "\ '\ ‘W “ | !

-0.01 .‘ |1‘

l u»
-0.015 i ‘ {
0.07 wdhi\

o

-0.025 | |||
-0.03 J
]
-0.035 s
-0.04 I\ .
-0.045 |
-0.05 4 ¢
-0.055 h
-0.06

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

— North Separation (m) - East Separation (m) Down Separation (m)

PDOP

1.36

1.34

1.32

1.3

1.28

1.26
1.24
1.22
1.2 T
1.18

1.16

1.14

1.12

1.1

1.08

1.06

1.04 Kﬂ

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

23



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230806_T2L1.pdf - 03/14/2024 13:45:09

Estimated Position Accuracy
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GLONASS Residuals
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GNSS-Inertial Processor Configuration

Processing mode IN-Fusion PP-RTX

Stabilized mount False

Processing start time 89035.038 (8/7/2023 12:43:37 AM)
Processing end time 95800.000 (8/7/2023 2:36:22 AM)
Initial attitude source Real-Time VNAV/RNAV Attitude

IMU Sensor Context Processing with Onboard IMU

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.044 -0.147 -0.937
Reference to Primary GNSS lever arm std dev (m) 0.030 0.030 0.030
Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Calibrated Installation Parameters
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IN-Fusion QC
Forward Processed Estimated Errors, Reference Frame
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Y Accelerometer Bias (micro-g)
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Accelerometer Scale Error (ppm)
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Y Accelerometer Scale Error (ppm)

1,500
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

0
-100

-200
-300
-400
-500
-600
-700
-800
-900

-1,000

-1,100

-1,200

-1,300

-1,400

-1,500

-1,600

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

Z Accelerometer Scale Error (ppm)

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

-100
-200
-300
-400
-500
-600
-700
-800
-900

-1,000

-1,100

-1,200

-1,300

-1,400

90,000 91,000 92,000 93,000 94,000 95,000
Time (sec)

32



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230806_T2L1.pdf - 03/14/2024 13:45:09

Gyro Bias (deg/h)
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Y Gyro Bias (deg/h)
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Gyro Scale Error (ppm)
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Y Gyro Scale Error (ppm)
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Smoothed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Solution Status

Processing Mode
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Baseline Length
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General Information

Mission Information

Project name 23056_WasatchWest_20230824_T2L1_pprtx
Processing date 2023-08-24 21:33:44

Mission date 2023-08-24 11:36:25

Mission duration 03:19:30.982

Processing mode IN-Fusion PP-RTX

Rover Hardware Information

Product POS AV 610 VER6 HW2.5-12
Serial number S/N11328

IMU type 57

Receiver type BD982

Antenna type AV39
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Project File List

Rover Data Files

File name File type

surveyl.pos POS Data

Input Files

File Name File Type
Ephm2360.23g GLONASS Broadcast Ephemeris
Ephm2360.23n GPS Broadcast Ephemeris

Output Files

Filename File type

sbet_Mission 1.out SBET Trajectory File
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Rover Data Summary

First raw data file

surveyl.pos

Last raw data file

surveyl.pos

Start GPS week 2276
Start time 387403.018 (8/24/2023 11:36:25 AM)
End time 399373.949 (8/24/2023 2:55:55 PM)

Start of fine alignment

387408.740 (8/24/2023 11:36:30 AM)

Available subsystems

Primary GNSS, IMU

POS Event Input None

Correction data None

IMU Installation Lever Arms & Mounting Angles

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.371 -0.404 -1.111
Reference to Primary GNSS lever arm std dev (m) -1.000

Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Rover Data QC
Raw IMU Import QC Summary

IMU data input file imu_Mission 1.dat
IMU data check log file imudt_Mission 1.log
IMU Records Processed 2393715

Termination Status Normal

IMU Anomalies 0

Primary Observables & Satellite Data
GPS/GLONASS L1 Satellite Lock/Elevation
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GPS L1 SNR
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GPS/GLONASS L2 Satellite Lock/Elevation
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GALILEO SNR
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Smoothed Trajectory Information
Top View
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North/East Velocity

100

L nnnnn A

50
40 |
30
20

A T

-20

-30

-40

: JU U

-80

-90

388,000 390,000 392,000 394,000 396,000 398,000

Time (sec)
— North Velocity (m/s) — East Velocity (m/s) I

Down Velocity

12

11

10

388,000 390,000 392,000 394,000 396,000 398,000
Time (sec)

12



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L1.pdf - 03/14/2024 17:17:05

Total Speed

105

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

388,000 390,000 392,000 394,000 396,000 398,000
Time (sec)

Ground Speed

105

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

388,000 390,000 392,000 394,000 396,000 398,000
Time (sec)

13



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L1.pdf - 03/14/2024 17:17:05

Body Acceleration
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Body Angular Rate
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Forward Processed Trajectory Information
Top View
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Body Acceleration
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Body Angular Rate
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GNSS QC
GNSS QC Statistics
Statistics Min Max Mean
Baseline length (km) 0.00 0.00
Number of GPS SV 6 9 8
Number of GLONASS SV 4 7 6
Number of QZSS SV 0 0 0
Number of BEIDOU SV 0 0 (4]
Number of GALILEO SV 4 7 5
Total number of SV 15 23 19
PDOP 1.08 1.96 1.27
QC Solution Gaps 0.00 0.00
Solution Type Fixed Float No solution
Epoch (sec) 11941.00 0.00 0.00
Percentage 100.00 0.00 0.00
Num SVs in solution
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Forward/Reverse Separation
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Estimated Position Accuracy
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GLONASS Residuals
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GNSS-Inertial Processor Configuration

Processing mode IN-Fusion PP-RTX

Stabilized mount False

Processing start time 387403.018 (8/24/2023 11:36:25 AM)
Processing end time 399374.000 (8/24/2023 2:55:56 PM)
Initial attitude source Real-Time VNAV/RNAV Attitude

IMU Sensor Context Processing with Onboard IMU

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.044 -0.147 -0.937
Reference to Primary GNSS lever arm std dev (m) 0.030 0.030 0.030
Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Calibrated Installation Parameters
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Z Reference-Primary GNSS Lever Arm (m)
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Reference-Primary GNSS Lever Arm Figure of Merit
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IN-Fusion QC
Forward Processed Estimated Errors, Reference Frame
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Y Accelerometer Bias (micro-g)
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Accelerometer Scale Error (ppm)
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Y Accelerometer Scale Error (ppm)
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Gyro Bias (deg/h)
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Y Gyro Bias (deg/h)
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Gyro Scale Error (ppm)
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Y Gyro Scale Error (ppm)
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Smoothed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)

388,000 390,000 392,000 394,000 396,000 398,000
Time (sec)

l— Roll Error RMS (arc-min) — Pitch Error RMS (arc-min)

Heading Error RMS (arc-min)

0.8
0.78
0.76
0.74
0.72

0.7
0.68
0.66
0.64
0.62

0.6
0.58
0.56
0.54
0.52

0.5
0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

388,000 390,000 392,000 394,000 396,000 398,000
Time (sec)

38



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L1.pdf - 03/14/2024 17:17:05

Forward Processed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Solution Status
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Baseline Length
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General Information

Mission Information

Project name 23056_WasatchWest_20230824_T2L2_pprtx
Processing date 2023-08-24 21:50:40

Mission date 2023-08-24 15:21:54

Mission duration 02:12:17.000

Processing mode IN-Fusion PP-RTX

Rover Hardware Information

Product POS AV 610 VER6 HW2.5-12
Serial number S/N11328

IMU type 57

Receiver type BD982

Antenna type AV39
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Project File List

Rover Data Files

File name File type

survey2.pos POS Data

Input Files

File Name File Type
Ephm2360.23g GLONASS Broadcast Ephemeris
Ephm2360.23n GPS Broadcast Ephemeris

Output Files

Filename File type

sbet_Mission 1.out SBET Trajectory File
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Rover Data Summary

First raw data file

survey2.pos

Last raw data file

survey2.pos

Start GPS week 2276
Start time 400931.420 (8/24/2023 3:21:53 PM)
End time 409677.578 (8/24/2023 5:47:39 PM)

Start of fine alignment

401740.474 (8/24/2023 3:35:22 PM)

Available subsystems

Primary GNSS, IMU

POS Event Input None

Correction data None

IMU Installation Lever Arms & Mounting Angles

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.371 -0.404 -1.111
Reference to Primary GNSS lever arm std dev (m) -1.000

Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Rover Data QC
Raw IMU Import QC Summary

IMU data input file imu_Mission 1.dat
IMU data check log file imudt_Mission 1.log
IMU Records Processed 1748805

Termination Status Warnings

IMU Anomalies 1

IMU Failure Messages

401208.003 : WARNING : Gap of 0.0100 seconds in CHECKDT input data

Primary Observables & Satellite Data
GPS/GLONASS L1 Satellite Lock/Elevation

60 P
58
56
54
52 R
50| —+

48
46
44| —————
42
40
38
36
34
32
30
28
26 e
24 +
22
20 -
18

SV index

14
12

N Ao

402,000 404,000 406,000 408,000
Time (sec)

— 10-15 deg — 15-20 deg — 20-30 deg — 30+ deg — No ephem + Cycle slip




POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

GPS L1 SNR

49

48
47

46

45 |
44 |

.
¥ I}' “"

r

_'»

‘H FIW ‘| ‘

i, i

‘ 'wm

il 4
l',\

| .'3 [ ‘Li I | My i
] ‘ Wl ,wy o “M“.
i; 21 {| “ .” F' r“ " Y“ f\ \' |
’ i H' ‘ | |

\""
W

39
38 ]
37
36| vl ‘
35
34 I | I i
33 {

32
31
30
29
28]
27
26 |
25
24

401,000

402,000 403,000 404,000 405,000

Time (sec)

406,000 407,000 408,000 409,000

— GPS PRN 05 L1 SNR (dB/Hz) — GPS PRN 10 L1 SNR (dB/Hz) GPS PRN 11 L1 SNR (dB/Hz) GPS PRN 13 L1 SNR (dB/Hz)
GPS PRN 15 L1 SNR (dB/Hz) — GPS PRN 16 L1 SNR (dB/Hz) — GPS PRN 18 L1 SNR (dB/Hz) GPS PRN 20 L1 SNR (dB/Hz)
GPS PRN 23 L1 SNR (dB/Hz) — GPS PRN 24 L1 SNR (dB/Hz) — GPS PRN 25 L1 SNR (dB/Hz) — GPS PRN 26 L1 SNR (dB/Hz)

— GPS PRN 27 L1 SNR (dB/Hz) GPS PRN 29 L1 SNR (dB/Hz)

GLONASS L1 SNR

50
49
48
47
46
45
44|k
43 | . {
a2l ‘ At Lt ‘ '“

41 (iR A £ itk |

40] i ‘ | | | I{
39 | \ {
38
37 “‘
36 |
35
34
33
32] \
31
30
29 ]
28]
27
26
25|

405,000 406,000 407,000

Time (sec)

401,000 402,000 403,000 404,000 408,000 409,000

— GLONASS 01 L1 SNR (dB/Hz) — GLONASS 02 L1 SNR (dB/Hz) GLONASS 03 L1 SNR (dB/Hz)

GLONASS 07 L1 SNR (dB/Hz) GLONASS 08 L1 SNR (dB/Hz) — GLONASS 13 L1 SNR (dB/Hz)
— GLONASS 14 L1 SNR (dB/Hz) GLONASS 15 L1 SNR (dB/Hz) GLONASS 17 L1 SNR (dB/Hz)
— GLONASS 18 L1 SNR (dB/Hz) — GLONASS 22 L1 SNR (dB/Hz) — GLONASS 23 L1 SNR (dB/Hz)
— GLONASS 24 L1 SNR (dB/Hz)




POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

GPS/GLONASS L2 Satellite Lock/Elevation
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GLONASS L2 SNR

46 |
45| . | ‘ " ] ? ‘L

:: 'H w\ | “" ] "‘]M i ' “ ‘ 1" ““H ‘Mwi l rw 'S H‘”\‘ I H
4

m \ | ! l'}' f N] Al “ ﬂl
: Ih l Ml‘l ?| \ v‘." r;!‘ﬂ i r: M Mrl "
| |h

N

O o

38
37 i
36 | | ‘ I
35] i l
34 \ ' ‘

33 i |
32 l[

31

30
29 |
28 |
27 |
26 |
25 |
24
23
22

401,000 402,000 403,000 404,000 405,000 406,000 407,000 408,000 409,000
Time (sec)

— GLONASS 01 L2 SNR (dB/Hz) — GLONASS 02 L2 SNR (dB/Hz) GLONASS 03 L2 SNR (dB/Hz)

GLONASS 07 L2 SNR (dB/Hz) GLONASS 08 L2 SNR (dB/Hz) — GLONASS 13 L2 SNR (dB/Hz)
— GLONASS 14 L2 SNR (dB/Hz) GLONASS 15 L2 SNR (dB/Hz) GLONASS 17 L2 SNR (dB/Hz)
— GLONASS 18 L2 SNR (dB/Hz) — GLONASS 22 L2 SNR (dB/Hz) — GLONASS 23 L2 SNR (dB/Hz)
— GLONASS 24 L2 SNR (dB/Hz)

BEIDOU Satellite Lock/Elevation

36

34

32

30

28]

26

24

22

20

SV index

18

16 |

14

12

10 ]

402,000 404,000 406,000 408,000
Time (sec)

— 0-10 deg — 10-15 deg — 15-20 deg — 20-30 deg — 30+ deg — No ephem + Cycle slip




POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

BEIDOU SNR

50
48

W h«

4

(o))

M H 'f ml | \\H

4

S

4

N

40

| ‘1 i |‘ «I” *w v"\’ w

"["ﬁ I i |

3

o]

36

34

32

30

28

26

24

22

401,000 402,000 403,000 404,000 405,000 406,000 407,000 408,000 409,000
Time (sec)

— BEIDOU 11 ESB BZ SNR (dB/Hz) — BEIDOU 12 E5B B2 SNR (dB/Hz) BEIDOU 14 E5B B2 SNR (dB/Hz)

BEIDO 1 B1 B1 SNR (dB/Hz BEIDOU 12 B1 B1 SNR (dB/Hz) — BEIDOU 14 B1 B1 SNR (dB/Hz)
— BEIDOU 21 B1B1 SNR (dB/Hz) BEIDOU 23 B1 B1 SNR (dB/Hz) BEIDOU 27 B1 B1 SNR (dB/Hz)
— BEIDOU 28 B1 B1 SNR (dB/Hz)

GALILEO Satellite Lock/Elevation

36

34

32

30

28

26

24

22

20

18

SV index

16

14

12 —_—

10

402,000 404,000 406,000 408,000
Time (sec)

— 0-10 deg — 10-15 deg — 15-20 deg — 20-30 deg — 30+ deg — No ephem + Cycle slip




POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

GALILEO SNR
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Smoothed Trajectory Information
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Body Acceleration
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Forward Processed Trajectory Information
Top View

41.05
41
40.95
40.9 /
40.85
40.8
40.75
40.7
40.65
40.6
40.55
40.5
40.45
40.4
40.35
40.3
40.25
40.2
40.15
40.1
40.05
40
39.95

39.9

-112.5 -112.4 -112.3 -112.2 -112.1 -112 -111.9
Longitude (deg)

Altitude

4,100
4,000
3,900
3,800
3,700
3,600
3,500
3,400
3,300
3,200
3,100
3,000
2,900
2,800
2,700
2,600
2,500
2,400
2,300
2,200
2,100
2,000
1,900
1,800
1,700
1,600
1,500
1,400
1,300

402,000 404,000 406,000 408,000
Time (sec)

16



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

Roll/Pitch

: (bl

:‘ AR 3

-10 |

-15

: NIRER

-30

402,000 404,000 406,000 408,000
Time (sec)

— Roll (deg) — Pitch (deg) |

Heading

- quh“ﬂﬁ“

300 -

280 |
260 1 H
240

220 |

200 -

MU SR . ”

140 |

120

100

80

60 -

40

g \

402,000 404,000 406,000 408,000
Time (sec)

17



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

North/East Velocity

90 M
80

; ;

60
50 1
40 - l

" M a

10

-10

-20
-30
-40 |

-50

\W W”Mm

-80

402,000 404,000 406,000 408,000
Time (sec)

— North Velocity (m/s) — East Velocity (m/s) I

Down Velocity

5.5

-
[}
—

402,000 404,000 406,000 408,000
Time (sec)

18



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

Total Speed

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

402,000 404,000 406,000 408,000
Time (sec)

Ground Speed

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

402,000 404,000 406,000 408,000
Time (sec)

19



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

Body Acceleration

SRR TR ER

0.15 |
0.1

0.05 |

-0.05 |
-0.1 -

-0.15

-0.2 -

-0.25 |

-0.3

-0.35 |

-0.4 -

-0.45

-0.5

-0.55

402,000 404,000 406,000 408,000
Time (sec)

l— X Body Acceleration (g) — Y Body Acceleration (g) Z Body Acceleration (g)

Total Body Acceleration

0.66
0.64
0.62

0.6
0.58 |
0.56 1
0.54
0.52 1

0.5
0.48 | d
0.46

0.44
0.42
0.4 N I
0.38
0.36
0.34
0.32
0.3
0.28
0.26
0.24
0.22
0.2
0.18
0.16
0.14
0.12
0.1

2 0P o i

402,000 404,000 406,000 408,000
Time (sec)

20



POSPac MMS 8.9 HF Diagnostic QC Report - report_Mission_20230824_T2L2.pdf - 03/14/2024 17:20:27

Body Angular Rate
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GNSS QC
GNSS QC Statistics
Statistics Min Max Mean
Baseline length (km) 0.00 0.00
Number of GPS SV 6 9 8
Number of GLONASS SV 4 7 6
Number of QZSS SV 0 0 0
Number of BEIDOU SV 0 0 (4]
Number of GALILEO SV 5 7 6
Total number of SV 15 23 20
PDOP 1.03 1.74 1.20
QC Solution Gaps 0.00 0.00
Solution Type Fixed Float No solution
Epoch (sec) 8699.00 0.00 0.00
Percentage 100.00 0.00 0.00
Num SVs in solution
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Estimated Position Accuracy
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GNSS-Inertial Processor Configuration

Processing mode

IN-Fusion PP-RTX

Stabilized mount

False

Processing start time

401740.000 (8/24/2023 3:35:22 PM)

Processing end time

409677.000 (8/24/2023 5:47:39 PM)

Initial attitude source

Real-Time VNAV/RNAV Attitude

IMU Sensor Context

Processing with Onboard IMU

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.044 -0.147 -0.937
Reference to Primary GNSS lever arm std dev (m) 0.030 0.030 0.030
Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Calibrated Installation Parameters
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Z Reference-Primary GNSS Lever Arm (m)
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IN-Fusion QC
Forward Processed Estimated Errors, Reference Frame
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Y Accelerometer Bias (micro-g)
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Accelerometer Scale Error (ppm)
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Y Accelerometer Scale Error (ppm)
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Gyro Bias (deg/h)
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Y Gyro Bias (deg/h)
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Gyro Scale Error (ppm)
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Y Gyro Scale Error (ppm)
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Smoothed Performance Metrics
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Performance Metrics
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Solution Status
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General Information

Mission Information

Project name 23056_WasatchEast_20230825_T2L1_pprtx
Processing date 2023-08-25 19:13:46

Mission date 2023-08-25 11:52:06

Mission duration 02:55:26.000

Processing mode IN-Fusion PP-RTX

Rover Hardware Information

Product POS AV 610 VER6 HW2.5-12
Serial number S/N11328

IMU type 57

Receiver type BD982

Antenna type AV39
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Project File List

Rover Data Files

File name File type

surveyl.pos POS Data

Input Files

File Name File Type
Ephm2370.23g GLONASS Broadcast Ephemeris
Ephm2370.23n GPS Broadcast Ephemeris

Output Files

Filename File type

sbet_Mission 1.out SBET Trajectory File
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Rover Data Summary

First raw data file

surveyl.pos

Last raw data file

surveyl.pos

Start GPS week 2276
Start time 474743.617 (8/25/2023 11:52:05 AM)
End time 485783.327 (8/25/2023 2:56:05 PM)

Start of fine alignment

474749.643 (8/25/2023 11:52:11 AM)

Available subsystems

Primary GNSS, IMU

POS Event Input None

Correction data None

IMU Installation Lever Arms & Mounting Angles

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.371 -0.404 -1.111
Reference to Primary GNSS lever arm std dev (m) -1.000

Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Rover Data QC
Raw IMU Import QC Summary

IMU data input file

imu_Mission 1.dat

IMU data check log file

imudt_Mission 1.log

IMU Records Processed 2207439
Termination Status Normal
IMU Anomalies 0

Primary Observables & Satellite Data
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GPS/GLONASS L2 Satellite Lock/Elevation
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GALILEO SNR
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Smoothed Trajectory Information
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North/East Velocity
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Forward Processed Trajectory Information
Top View
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North/East Velocity
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GNSS QC

GNSS QC Statistics

Statistics Min Max Mean
Baseline length (km) 0.00 0.00

Number of GPS SV 6 10 8
Number of GLONASS SV 4 8 6
Number of QZSS SV 0 0 0
Number of BEIDOU SV 0 0 (4]
Number of GALILEO SV 5 8 7
Total number of SV 17 25 21
PDOP 0.97 1.47 1.19
QC Solution Gaps 0.00 0.00

Solution Type Fixed Float No solution
Epoch (sec) 11031.00 0.00 0.00
Percentage 100.00 0.00 0.00

Num SVs in solution
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Estimated Position Accuracy
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GLONASS Residuals
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GNSS-Inertial Processor Configuration

Processing mode IN-Fusion PP-RTX

Stabilized mount False

Processing start time 474744.000 (8/25/2023 11:52:06 AM)
Processing end time 485270.000 (8/25/2023 2:47:32 PM)
Initial attitude source Real-Time VNAV/RNAV Attitude

IMU Sensor Context Processing with Onboard IMU

Reference to IMU lever arm (m) 0.000 0.000 0.000
Reference to IMU mounting angles (deg) 0.000 0.000 180.000
Reference to Primary GNSS lever arm (m) 0.044 -0.147 -0.937
Reference to Primary GNSS lever arm std dev (m) 0.030 0.030 0.030
Aircraft to Reference mounting angles (deg) 0.000 0.000 0.000
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Calibrated Installation Parameters
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IN-Fusion QC
Forward Processed Estimated Errors, Reference Frame
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Y Accelerometer Bias (micro-g)
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Accelerometer Scale Error (ppm)
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Y Accelerometer Scale Error (ppm)
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Gyro Bias (deg/h)
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Y Gyro Bias (deg/h)
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Gyro Scale Error (ppm)
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Y Gyro Scale Error (ppm)
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Smoothed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Performance Metrics
Position Error RMS (m)
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Roll/Pitch Error RMS (arc-min)
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Forward Processed Solution Status
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Baseline Length
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