Northeast Illinois
July 19, 2019
Page 1 0f 132

Appendix C: GPS and IMU Processing Reports for Each Mission
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Cloud cover in Brick 1 NE of Lake Geneva forced operations to delay collections to a later date.
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Gyro Scale Error (ppm) Plots 9: Sortie a01-s01-0080
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PDOP Plots 11: Sortie a01-s01-0082
PDOP

2.3
2.25
2.2
2.15

2.1 &

1.95
1.9
1.85
1.8

1.75

1.7

1.65

1.6

1.55

1.5

1.45

1.4

1.3

1.25

1.2

4,000 6,000 8,000 10,000 12,000 14,000 16,000
Time (sec)

Number of Satellites (>6) Plots 11: Sortie a01-s01-0082



Northeast Illinois
06/16/2017
Page 57 of 132

Number of GPS Satellites

4,000 6,000 8,000 10,000 12,000 14,000 16,000
Time (sec)

Sensor Position Error RMS (m) Plots 11: Sortie a01-s01-0082

0.046
0.044
0.042
0.04
0.038
0.036
0.034
0.032
0.03
0.028
0.026
0.024
0.022 |
0.02
0.018

0.016

0.014

0.012

0.01

0.008

0.006

4,000 6,000 8,000 10,000 12,000 14,000 16,000
Time (sec)

— North Position Error RMS (m) — East Position Error RMS (m) Down Position Error RMS (n




Northeast Illinois
06/16/2017
Page 58 of 132

Accelerometer Scale Bias Error Plots 11: Sortie a01-s01-0082
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Gyro Scale Error (ppm) Plots 12: Sortie a01-s0-0083
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PDOP Plots 14: Sortie a01-s01-0084
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PDOP Plots 15: Sortie a01-s01-0085
PDOP

2.1 [\

1.9
1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

110,000 112,000 114,000 116,000 118,000
Time (sec)

lrv' — Forward [V Re\v'ersel

Number of Satellites (>6) Plots 15: Sortie a01-s01-0085
Number of GPS Satellites

10
il
8
7
110,000 112,000 114,000 116,000 118,000
Time (sec)

Ir~7 ~— Forward [V Reversel

Sensor Position Error RMS (m) Plots 15: Sortie a01-s01-0085




Northeast Illinois
06/16/2017
Page 78 of 132

0.044
0.042
0.04
0.038
0.036
0.034
0.032
0.03
0.028
0.026
0.024
0.022
0.02 ‘ ‘ \ \ ‘ fA ‘ nd
0.018 /
0.016
0.014
0.012
0.01
0.008

110,000 112,000 114,000 116,000 118,000
Time (sec)

I— North Position Error RMS (m) — East Position Error RMS (m) Down Position Error RMS (m

Accelerometer Scale Bias Error Plots 15: Sortie a01-s01-0085
160

140
120
100 S i
80
60
40

110,000 112,000 114,000 116,000 118,000
Time (sec)

I— x accelerometer bias (micro-g) — y accelerometerbias (micro-g) z accelerometer bias

Gyro Scale Error (ppm) Plots 15: Sortie a01-s01-0085




Northeast Illinois
06/16/2017
Page 79 of 132

150 - e —— —
140 S

130 — -

120
110
100
90 -
80

70 -
60 |

50 -

40 - =

30 — e — — —_—
20
10 -

110,000 112,000 114,000 116,000 118,000
Time (sec)

I— x gyro scale error (ppm) — y gyro scale error (ppm) z gyro scale error (ppm)




Northeast Illinois
06/16/2017
Page 80 of 132

COLLECTION 16
Brick Chicago / Downtown
Sortie a02-s02-0218

04/24/2017

Map Run with Trajectory 16: Sortie a02-s02-0218



Northeast Illinois
06/16/2017
Page 81 0f 132

/I StanBase Reqion
9




Northeast Illinois
06/16/2017
Page 82 of 132

Combined SBET IAKAR Separation 16: Sortie a02-s02-0218

0.035

-0.005

-0.01

-0.015

-0.02

92,000 S4,000 $6,000 $8,000 100,000 102,000 104,000
Time (sec)

|— North (m) — East (m) — Down (m) -e= DR mode

PDOP Plots 16: Sortie a02-s02-0218




Northeast Illinois
06/16/2017
Page 83 of 132

PDOP

2.2

2.1

1.9

1.8

1.7

1.6

1.5

1.4

1.3

12

52,000 54,000 S6,000 $8,000 100,000 102,000 104,000
Time (sec)

II7 — Forward [V Reverse]

Number of Satellites (>6) Plots 16: Sortie a02-s02-0218
Number of GPS Satellites

S
8
Z
6
S2,000 54,000 $6,000 $8,000 100,000 102,000 104,000
Time (sec)

[P' ~— Forward [V Reversel

Sensor Position Error RMS (m) Plots 16: Sortie a02-s02-0218




Northeast Illinois
06/16/2017
Page 84 of 132

0.04
0.038
0.036
0.034
0.032
0.03
0.028
0.026
0.024 ‘
0.0224 | . ‘ i
0.018 ‘ - : :
0.016
0.014
0.012
0.01
0.008

52,000 S4,000 $6,000 S8,000 100,000 102,000 104,000
Time (sec)

I— North Position Error RMS (m) — East Position Error RMS (m) Do Position E

Accelerometer Scale Bias Error Plots 16: Sortie a02-s02-0218

100 = 1 ; R 4 B2
80
60
40

20

-100

-120

-140

92,000 94,000 86,000 88,000 100,000 102,000 104,000
Time (sec)

I— x accelerometer bias (micro-g) — y accelerometerbias (micro-g) z accelerometer bias (micro-g I

Gyro Scale Error (ppm) Plots 16: Sortie a02-s02-0218




Northeast Illinois
06/16/2017
Page 85 of 132

150
140 4

120 4
110
100

20,000

22,000 24,000 26,000
Time (sec)

28,000

I — x gyro scale error (ppm) — y gyro scale error (ppm) Z gyro sc

30,000




Northeast Illinois
06/16/2017
Page 86 of 132

COLLECTION 17
Brick 3 / Downtown Sortie
a02-s02-0219

04/24/2017
Map Run with Trajectory 17: Sortie a02-s02-0219

| | | | |

SN2
| |

—1—

1

S MiSH

x’l MITO |

e - f__-. - - p— -
T

S KB S W GHDS |

.

kA8

Swath Width, Waterfall View 17: Sortie ao2-s02-0219




Northeast Illinois
06/16/2017
Page 87 of 132

: ':‘ '*-LWheaton Teift

»

o

page’ "

v ks
Bos

A et B ik
Dgymﬁers Grove™

Combined SBET IAKAR Separation 17: Sortie a02-s02-0219

0.022
0.02
0.018
0.016
0.014
0.012
0.01
0.008
0.006
0.004
0.002
0
-0.002
-0.004
-0.006
-0.008
-0.01
-0.012 !
-0.014 { {
-0.016 |
-0.018
-0.02 !

110,000 112,000 114,000 116,000 118,000 120,000 122,000
Time (sec)

l— North (m) — East (m) Down (m) === DR mode

PDOP Plots 17: Sortie a02-s02-0219




Northeast Illinois
06/16/2017
Page 88 of 132

PDOP

2.2

2.1

1.9

1.8

1T

1.6

1.5

1.4

1.3

1.2

110,000 112,000 114,000 116,000 118,000 120,000 122,000
Time (sec)

l[\? — Forward v Reverse]

Number of Satellites (>6) Plots 17: Sortie a02-s02-0219
Number of GPS Satellites

10
9
8 —
7 s
110,000 112,000 114,000 116,000 118,000 120,000 122,000
Time (sec)

IF/' — Forward vV Reversel

Sensor Position Error RMS (m) Plots 17: Sortie ao2-s02-0219




Northeast Illinois
06/16/2017
Page 89 of 132

0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.0086
0.004

0.002 l
0 )
J

-0.002
-0.004
-0.006
-0.008

-0.01
-0.012
-0.014
-0.016
-0.018

-0.02

1

110,000 112,000 114,000 116,000 118,000 120,000 122,000
Time (sec)

I— North {(m) — East (m) Down (m) === DR model

Accelerometer Scale Bias Error Plots 17: Sortie a02-s02-0219

100
80 - : 2
60 i - —

40

20

-100

-120

110,000 112,000 114,000 116,000 118,000 120,000 122,000
Time (sec)

I— x accelerometer bias (micro-g) — y accelerometerbias (micro-g) z accelerometer bias (r

Gyro Scale Error (ppm) Plots 17: Sortie a02-s02-0219




Northeast Illinois
06/16/2017
Page 90 of 132

220 -
210
200 -
190 -
180
170 4
160
150 -
140

130
120
110

100 - —

[\

90

80
70
60 -
50 -

92,000

94,000 96,000 98,000 100,000
Time (sec)

— x gyro scale error (ppm) — y gyro scale error (ppm) z gyro

102,000

104,000







Northeast Illinois
06/16/2017
Page 100 of 132

COLLECTION 18
Brick 2 / WI
Sortie a01-s01-0086

04/25/2017

Map Run with Trajectory 18: Sortie a01-s01-0086

:T: .shwz

ERegion.

b o e— - — o — . — - — - — i — g S— e —  d— -

of 132

Swath Width, Waterfall View 18: Sortie a01-s01-0086



Northeast Illinois

06/16/2017
Page 101

Proe

':iy!\;"chc" 5

Combined SBET IAKAR Separation 18: Sortie a01-s01-0086

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

-0.001

-0.002

-0.003

-0.004

-0.005

-0.006

-0.007

-0.008

-0.009

-0.011

-0.012

-0.013

=
{7
—
-

b

176,000 177,000 178,000 179,000 180,000 181,000 182,000 183,000 184,000 185,000
Time (sec)

— North (m) — East (m) Do 1) == DR mode




Northeast Illinois
06/16/2017
Page 102 of 132

PDOP Plots 18: Sortie a01-s01-0086
PDOP

2.3

2.25

2.2

2.15

2.1

2.05

1.95

1.9

1.85

1.8

1.7

1.65

1.6

1.55

1.5

1.45

1.4

1.35

1.3

1.25

176,000 177,000 178,000 179,000 180,000 181,000 182,000 183,000 184,000 185,000
Time (sec)

Number of Satellites (>6) Plots 18: Sortie a01-s01-0086



Northeast Illinois
06/16/2017
Page 103

Number of GPS Satellites

176,000 177,000 178,000 179,000 180,000 181,000 182,000 183,000 184,000 185,000
Time (sec)



Northeast Illinois

06/16/2017

Page 104 of 132

Sensor Position Error RMS (m) Plots 18: Sortie a01-s01-0086

0.044

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.01

0.008

0.014
0.012

= WG SRR, NS, .Y

Accelerometer Scale Bias Error Plots 18: Sortie a01-s01-0086

176,000

177,000

178,000 179,000 180,000
Time (sec)

181,000

182,000

I — North Position Error RMS (m) — East Position Error RMS (m)

183,000

184,000

185,000




Northeast Illinois
06/16/2017
Page 105 of 132
140
130
120
110
100
S0
80
70
60
50
40

-100
-110
-120
-130
-140
-150

176,000 177,000 178,000 179,000 180,000 181,000 182,000 183,000 184,000 185,000

Time (sec)

I — x accelerometer bias (micro-g) — y accelerometerbias (micro-g) z acce

Gyro Scale Error (ppm) Plots 18: Sortie a01-s01-0086




Northeast Illinois
06/16/2017
Page 106 of 132

180

170

160

150

140

130

120

110

100

S0

80

70

60

S0

40

30

20

10

-10

-20

176,000 177,000 178,000 179,000 180,000 181,000 182,000 183,000 184,000 185,000
Time (sec)

— x gyro scale error (ppm) — y gyro scale error (ppm)

COLLECTION 19
Brick 3
Sortie a02-s02-0220
04/25/2017

Map Run with Trajectory 19: Sortie a02-s02-0220



Northeast Illinois
06/16/2017
Page 107 of 132

Swath Width, Waterfall View 19: Sortie a02-s02-0220
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