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         Processing Summary Information

Program: GrafNav
Version: 7.80.2517
Project: L:\335DEW11
USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\GPS\o112066a.
cfg

Solution Type: Combined Fwd/Rev

Number of Epochs:
Total in GPB file:   185846
No processed position: 167273
Missing Fwd or Rev:  3
With bad C/A code:   0
With bad L1 Phase:   0

Measurement RMS Values:
L1 Phase:  0.0186 (m)
C/A Code:  0.64 (m)
L1 Doppler: 0.033 (m/s)

Fwd/Rev Separation RMS Values:
East:  0.013 (m)
North: 0.021 (m)
Height: 0.049 (m)

Fwd/Rev Sep. RMS for 25%-75% weighting (18513 occurances):
East:  0.008 (m)
North: 0.016 (m)
Height: 0.034 (m)

Quality Number Percentages:
Q 1: 99.7 %
Q 2:  0.3 %
Q 3:  0.0 %
Q 4:  0.0 %
Q 5:  0.0 %
Q 6:  0.0 %

Position Standard Deviation Percentages:
0.00 - 0.10 m: 100.0 %
0.10 - 0.30 m:  0.0 %
0.30 - 1.00 m:  0.0 %
1.00 - 5.00 m:  0.0 %
5.00 m + over:  0.0 %

Percentages of epochs with DD_DOP over 10.00:
DOP over Tol: 0.0 %

Baseline Distances:
Maximum:    56.408 (km)
Minimum:    1.305 (km)
Average:    26.453 (km)
First Epoch: 30.228 (km)
Last Epoch: 30.086 (km)

Page: 1



Project: o112066a GrafNav v7.80.2517

03/21/2012 Page 1

14:40:00
03/06/2012

15:00:00 15:20:00 15:40:00 16:00:00 16:20:00 16:40:00 17:00:00 17:20:00 17:40:00 18:00:00 18:20:00 18:40:00 19:00:00 19:20:00

-0.14

-0.12

-0.10

-0.08

-0.06

-0.04

-0.02

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

GPS Time (HMS, GMT zone)

S
e
p

a
ra

ti
o

n
 (

m
)

o112066a [Combined] - Forward/Reverse or Combined Separation Plot

East North Up



Project: o112066a GrafNav v7.80.2517

03/21/2012 Page 1

14:40:00
03/06/2012

15:00:00 15:20:00 15:40:00 16:00:00 16:20:00 16:40:00 17:00:00 17:20:00 17:40:00 18:00:00 18:20:00 18:40:00 19:00:00 19:20:00

0

1

2

3

4

5

6

7

8

9

10

11

12

GPS Time (HMS, GMT zone)

N
u

m
 S

a
ts

o112066a [Combined] - Number of Satellites Bar Plot

Too Few Minimal Acceptable Good Exceptional



Project: o112066a GrafNav v7.80.2517

03/21/2012 Page 1

14:40:00
03/06/2012

15:00:00 15:20:00 15:40:00 16:00:00 16:20:00 16:40:00 17:00:00 17:20:00 17:40:00 18:00:00 18:20:00 18:40:00 19:00:00 19:20:00

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

GPS Time (HMS, GMT zone)

D
O

P
o112066a [Combined] - PDOP, HDOP, VDOP Plots

PDOP HDOP VDOP



X Accelerometer Bias (micro-g)

Time (seconds)

240,000235,000230,000

40

20

0

-20

-40

-60

-80

-100

-120

-140

-160

-180

-200

-220

-240

Y Accelerometer Bias (micro-g)

Time (seconds)

240,000235,000230,000

240

220

200

180

160

140

120

100

80

60

40

20

0

-20

-40

Z Accelerometer Bias (micro-g)

Time (seconds)

240,000235,000230,000

850

800

750

700

650

600

550

500

450

400

350

300

X Accelerometer Scale Factor Error (ppm)

Time (seconds)

240,000235,000230,000

550

500

450

400

350

300

250

200

150

100

50

0

-50

-100

-150

-200

Y Accelerometer Scale Factor Error (ppm)

Time (seconds)

240,000235,000230,000

500

400

300

200

100

0

-100

-200

Z Accelerometer Scale Factor Error (ppm)

Time (seconds)

240,000235,000230,000

250

200

150

100

50

0

-50

-100

-150

-200

-250

-300

Sensor Errors

POSPac Version 4.3 - 1 - 3/21/2012 - 11:49:20 AM

L:\335DEW11 USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\Proc\smers_o112066a.out

L:\335DEW11 USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\Proc\smrms_o112066a.out



X Gyro Bias (degrees/hour)

Time (seconds)

240,000235,000230,000

-0.66

-0.68

-0.7

-0.72

-0.74

-0.76

-0.78

-0.8

-0.82

-0.84

-0.86

-0.88

-0.9

-0.92

Y Gyro Bias (degrees/hour)

Time (seconds)

240,000235,000230,000

-3.15

-3.2

-3.25

-3.3

-3.35

-3.4

-3.45

-3.5

-3.55

Z Gyro Bias (degrees/hour)

Time (seconds)

240,000235,000230,000

-1.5

-1.55

-1.6

-1.65

-1.7

-1.75

-1.8

-1.85

-1.9

-1.95

-2

X Gyro Scale Factor Error (ppm)

Time (seconds)

240,000235,000230,000

240

220

200

180

160

140

120

100

80

60

Y Gyro Scale Factor Error (ppm)

Time (seconds)

240,000235,000230,000

240

220

200

180

160

140

120

100

80

60

40

20

Z Gyro Scale Factor Error (ppm)

Time (seconds)

240,000235,000230,000

300

280

260

240

220

200

180

160

140

120

Sensor Errors

POSPac Version 4.3 - 2 - 3/21/2012 - 11:49:20 AM

L:\335DEW11 USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\Proc\smers_o112066a.out

L:\335DEW11 USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\Proc\smrms_o112066a.out



S/D Navigator X Position Error (meters)

Time (seconds)

240,000235,000230,000

0.03

0.025

0.02

0.015

0.01

0.005

0

-0.005

-0.01

-0.015

-0.02

-0.025

-0.03

S/D Navigator Y Position Error (meters)

Time (seconds)

240,000235,000230,000

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

-0.005

-0.01

-0.015

-0.02

-0.025

S/D Navigator Z Position Error (meters)

Time (seconds)

240,000235,000230,000

0.02

0.01

0

-0.01

-0.02

-0.03

-0.04

-0.05

-0.06

S/D Navigator X Velocity Error (meters/seconds)

Time (seconds)

240,000235,000230,000

0.06

0.05

0.04

0.03

0.02

0.01

0

-0.01

-0.02

-0.03

S/D Navigator Y Velocity Error (meters/seconds)

Time (seconds)

240,000235,000230,000

0.04

0.03

0.02

0.01

0

-0.01

-0.02

-0.03

-0.04

-0.05

-0.06

-0.07

S/D Navigator Z Velocity Error (meters/seconds)

Time (seconds)

240,000235,000230,000

0.015

0.01

0.005

0

-0.005

-0.01

-0.015

Estimated Errors and RMS

POSPac Version 4.3 - 1 - 3/21/2012 - 11:48:08 AM

L:\335DEW11 USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\Proc\smers_o112066a.out



S/D Navigator X Misalignment (arcmin)

Time (seconds)

240,000235,000230,000

1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

-0.2

-0.4

-0.6

S/D Navigator Y Misalignment (arcmin)

Time (seconds)

240,000235,000230,000

0.8

0.6

0.4

0.2

0

-0.2

-0.4

-0.6

-0.8

-1

S/D Navigator Z Misalignment (arcmin)

Time (seconds)

240,000235,000230,000

1

0

-1

-2

-3

-4

-5

-6

S/D Navigator COS(Z Misalignment)-1 (radians)

Time (seconds)

240,000235,000230,000

0

Estimated Errors and RMS

POSPac Version 4.3 - 2 - 3/21/2012 - 11:48:08 AM

L:\335DEW11 USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\Proc\smers_o112066a.out



S/D Navigator X Position RMS Error (meters)

Time (seconds)

240,000235,000230,000

0.024

0.0235

0.023

0.0225

0.022

0.0215

0.021

0.0205

0.02

0.0195

0.019

0.0185

0.018

S/D Navigator Y Position RMS Error (meters)

Time (seconds)

240,000235,000230,000

0.0245

0.024

0.0235

0.023

0.0225

0.022

0.0215

0.021

0.0205

0.02

0.0195

0.019

0.0185

S/D Navigator Z Position RMS Error (meters)

Time (seconds)

240,000235,000230,000

0.0315

0.031

0.0305

0.03

0.0295

0.029

0.0285

0.028

0.0275

0.027

0.0265

S/D Navigator X Velocity RMS Error (meters/seconds)

Time (seconds)

240,000235,000230,000

0.0055

0.005

0.0045

0.004

0.0035

0.003

0.0025

S/D Navigator Y Velocity RMS Error (meters/seconds)

Time (seconds)

240,000235,000230,000

0.006

0.0055

0.005

0.0045

0.004

0.0035

0.003

0.0025

S/D Navigator Z Velocity RMS Error (meters/seconds)

Time (seconds)

240,000235,000230,000

0.0065

0.006

0.0055

0.005

0.0045

0.004

0.0035

RMS Estimation Uncertainties

POSPac Version 4.3 - 1 - 3/21/2012 - 11:47:44 AM

L:\335DEW11 USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\Proc\smrms_o112066a.out



S/D Navigator X Misalignment RMS (arcmin)

Time (seconds)

240,000235,000230,000

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

S/D Navigator Y Misalignment RMS (arcmin)

Time (seconds)

240,000235,000230,000

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

S/D Navigator Z Misalignment RMS (arcmin)

Time (seconds)

240,000235,000230,000

3

2.8

2.6

2.4

2.2

2

1.8

1.6

1.4

1.2

1

0.8

0.6

S/D Navigator COS(Z Misalignment)-1 RMS (radians)

Time (seconds)

240,000235,000230,000

0

RMS Estimation Uncertainties

POSPac Version 4.3 - 2 - 3/21/2012 - 11:47:44 AM

L:\335DEW11 USGS_MD_VA_lidar\2_Operations\6_Missions\o112066a\3_Processed\GPS\Proc\smrms_o112066a.out


