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Measurements are to the stabilized platform’s center of rotation with the Gimbal in the rest postion
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Measurements are to the stabilized platform’s center of rotation with the Gimbal in the rest position.
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Measurements are to the stabilized platform’s center of rotation with the Gimbal in the rest position.
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Measurements are to the stabilized platform’s center of rotation with the Gimbal in the rest position



& Project Settings

9 General Information

9 Units

B3 View

3 Rover Import

9 Satellite Selection

= nertial Processor

Initialization

Timing

Start  [250149.000

Data

Incr. (sec)

End  |256265.000

Output Record

0.005000

[] Entire time interval
Seconds of start week
UTC Offset 18.000

IMU

0.005000

Primary GNSS

1.000000

Altitude (m)

1,900
1,800
1,700 -
1,600
1,500
1,400
1,300
1,200
1,100
1,000
S00 -
800 -
700 -
600
500

400

248,000

250,000

252,000

254,000

Time (sec)

256,000

258,000




Roll (deg

)

248,000

250,000

252,000

254,000

Time (sec)

Pitch (deg)

256,000

258,000

248,000

250,000

252,000
Time (sec)

254,000

256,000

258,000




0.028-
0.027 41
0.026
0.025 |
0.024 |
0.023-
0.022
0.021
0.024
0.015 ]
0.018-
0.017
0.016-
0.015 4 /47
0.014-
0.013-
0.012
0.011-
0.01
0.009 -
0.008
0.007 -

226,000 228,000 230,000 232,000 234,000 236,000 238,000
Time (sec)

~— North Position Error RMS (m) — East Position Error RMS (m) Do

0.006 |
0.005-
0.004
0.003-
0.002
0.001

-0.001 -
-0.002 -
-0.003 -
-0.004 - '
-0.005 -
-0.006 -
-0.007 -
-0.008 -
-0.009 -

-0.01"
-0.011
-0.012
-0.013 1
-0.014
-0.015

251,000 252,000 253,000 254,000 255,000 256,000
Time (sec)

— North (m) — East(m) — Down (m) — DR mode]




251,000 252,000 253,000 254,000 255,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

256,000

58,000
56,000
54,000
52,000 -
50,000
48,000
46,000
44,000 -
42,000
40,000 -
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000

251,000 252,000 253,000 254,000 255,000
Time (sec)

256,000




PDOP

] N

1.75

p k72

1.6
1.55

1.5

1.4

1.35

1.3

1.2

1.15

251,000 252,000 253,000 254,000 255,000 256,000
Time (sec)

Forward [V -~ Reverse

Processing Mode

251,000 252,000 253,000 254,000 255,000 256,000
Time (sec)

[V — Forward ¥ - Reverse

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




110

-100 —
-110 -

-120
-130 ——

226,000 228,000 230,000 232,000 234,000 236,000 238,000 240,000
Time (sec)

— x accelerometer bias (micro-g) — y accelerometer bias (micro-g)

240
220

200
180
160
140
120
100

60 - \ .“

20 -

-100

226,000 228,000 230,000 232,000 234,000 236,000 238,000 240,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z




0.06

0.04 -

0.02 -

-0.02

-0.04 -

-0.06

-0.08

-0.12

-0.14 -

240

220
200 -

180

160 -
140 -

120

100 -
80 -

60
40

226,000 228,000 230,000 232,000 234,000 236,000 238,000 240,000
Time (sec)
— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyr deg
\
T —— ! > ! = X —
S — S T R ~ — z
226,000 228,000 230,000 232,000 234,000 236,000 238,000 240,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z




45A19086A

Gan StiadBase Reglon

20000m
|

Stabilized Mount to IMU Lever Arm Stabilized Mount to IMU Mounting Angles
X 0.034m X 0.000 deg

Y 0.010m Y 0.000 deg

7Z 0.352m Z 0.000 deg

Stabilized Mount to Primary GNSS Lever Aircraft to Stabilized Mount Mounting
Arm Angles

X 0.049m X |0.000 deg

Y 0.003m Y 0.000 deg

Z -1.230m z 0.000 deg

Standard '

Deviation

<3cm 10cm 50cm 1m  10m

Measurements are to the stabilized platform’s center of rotation with the Gimbal in the rest position.



' Project Settings

3 General Information

2 Units

B9 View

3 Rover Import

I Satellite Selection

I GNSS-Inertial Processor

Algorithms

Initialization

Lever Arms and Mounting Angles
E3 Export
3 Camera
9 LiDAR

Timing

Start  [320000.000

Data

Incr. (sec)

End  |333591.647

Output Record

0.005000

[] Entire time interval
[ Seconds of start week

UTC Offset 18.000

0.005000

Primary GNSS

1.000000

Altitude (m)

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

320,000

325,000

Time (sec)

330,000




Roll (deg)

122
10
.
.
2
-
o |
-2
-4 -
5
i
-

320,000 325,000

Pitch (deg)

330,000

Time (sec)
73
6.5
6
5.5
5
4.5
4
3.5+
3
2.5
2
1.54
1
0.5
01
-0.5
-14

320,000 325,000
Time (sec)

330,000




0.025

0.024 -
0.023
0.022 | A

0.021 | o A WY

0.02 / WY \

0.019

0.018

0.017
0.016
0.015 |
0.014
0.013
0.012
0.011
0.01 -
0.009

0.008

322,000 324,000 326,000 328,000 330,000 332,000
Time (sec)

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

0.01 ¢
0.008-
0.006 -
0.004
0.002- [

0 - -+ | T 1 T '
-0.002 | } l "{ | L » r
1

-0.004
-0.006

-0.008
-0.01
-0.012
-0.014
-0.016
-0.018+
-0.02
-0.022
-0.024
-0.026
-0.028
-0.03

320,000 322,000 324,000 326,000 328‘,000 330,000 332,000
Time (sec)

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




11~

10 -

F'S

_ I
LT

320,000 322,000 324,000 326,000 328,000 330,000 332,000
Time (sec)

I — Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

38,000
36,000 |
34,000
32,000
30,000
28,000 -
26,000
24,000
22,000
20,000 -
18,000
16,000
14,000
12,000
10,000

8,000 -

6,000 -

4,000 -

2,000 -

322,000 324,000 326,000 328‘,000 330,000 332,000
Time (sec)



PDOP

2.5

2.4

2.3

2.2

2t

1.8

1.7

1.6

1.5

1.3

1.2

320,000 322,000 324,000 326,000 328,000 330,000 332,000
Time (sec)

[V — Forward ¥ Reverse

Processing Mode

320,000 322,000 324,000 326,000 328,000 330,000 332,000
Time (sec)

Forward W Reverse

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




110 -

-100
-110
-120
-130

320,000

322,000 324,000 326,000 328,000
Time (sec)

330,000 332,000

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g)

-100
-120
-140+
-160

320,000 322,000 324,000 326,000 328,000

Time (sec)

330,000 332,000

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




0.12 4
0.11 4

0.08 4 —
0.07
0.06
0.05
0.04
0.03 -
0.02 ¢
0.01 ¢
0-
-0.01
-0.02
-0.03 4
-0.04
-0.05
-0.06-
-0.07 4

-0.08 §-t=>—

-0.09
-0.1
-0.11
-0.12
-0.13

320,000

322,000 324,000 326,000 328,000
Time (sec)

330,000

— x gyro bias (deg/hr) — y gyro bias (deg/hr) z

332,000

110 -

100

S0 -

80

70

60 -

S0

40

30

20

320,000

322,000 324,000 326,000 328,000
Time (sec)

330,000

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

332,000




MNB18336A

SmarBase Region

Reference to IMU Lever Arm Reference to IMU Mounting Angles

X [0.034m X 0.000 deg

Y [0.018m Y 0.000 deg

z [0.155m z (0.000 deg

Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles

X [0.150m X [0.000 deg |
Y [0.061m Y [0.000 deg |
z [0.992m z [0.000 deg

Standard

Deviation

<3cm 10cm 50cm 1m 10m



& Project Settings

F3 General Information
B9 Units

B2 View

E3 Rover Import

E9 Satellite Selection

] nertial Processor

Initialization

Lever Arms and Mounting Angles
B3 Export
B9 Camera

B icmam

Timing

Start  63416.000

End | 81890.000
Entire time interval
[ Seconds of start week

UTC Offset ~ 18.000

Altitude (m)

Data

Incr. (sec)

Output Record

0.005000

IMU

0.005000

Primary GNSS

1.000000

2,000
1,900
1,800
1,700
1,600
1,500
1,400
1,300
1,200
1,100
1,000
900 -
800 -
700
600 |
500 -

400 -

70,000

75,01
Time (sec)

00

80,000




Roll (deg)

65,000 70,000 75,000
Time (sec)

Pitch (deg)

80,000

65,000 70,000 75,000
Time (sec)

80,000




0.044
0.042 1
0.04
0.038
0.036
0.034
0.032
0.03
0.028 1
0.026 -
0.024 1

0.022
0.02

|
ol LA fama

0.016

0.014 1
0.012
0.01
0.008 1

68,000 70,000 72,000 74,000 76,000 78,000 80,000
Time (sec)

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

0.022
0.02
0.018
0.016
0.014
0.012
0.01
0.008
0.006
0.004
0.002

-0.002
-0.004
-0.006
-0.008
-0.01
-0.012
-0.014
-0.016
-0.018 |

75,000 80,000

70,000 S,
Time (sec)

— North (m) — East (m)

n (m) =— DR mode




3 Display - MNB183364 - Solution Status

le Edit Tools View Help

S E| %

/)0t me (a2 ]

Blx

y accelerometer bias (micro-g)

2 accelerometer biss (micro-g)

# accelerometer scale ertor (ppm)
y accelerometer scale ertor (ppm)
2 accelerometer scale effor (ppm)
*yro bias (deg/h)

» gyro bias (deg/h)

2 gyro bias (deg/hr)

*ayro scale error (ppm)

y ayro scale eror (ppm)

2 gyro scale eror (ppm)

~ 10

Forward Processed Trajectory, Reference Frame

Calbrated Instalation Parameters
Soluton Status

(5] Number of GPS Satelites

(3] Number of GLONASS Satelies
@ Number of 0755 Sateltes
Number of BEIDOU Satelites
FOOP

Baseline Length(m)

Processing Mode

Smoothed Solution Status

-8

g far
Forward Processed Measurement Residuals
Forward Processed GNSS Measurement Residuals
GNSS i

Real Time Trajectory, Vehicle Frame

Rieal Time Performance Metiics, Vehicle Frame
Real Time Trajectory, Reference Frame

Real Time POS Estimated Errors

IMU Data

Pimaty GNSS Navigation Data

Primaty GPS/GLONASS Observables Data

A B-8-6-8 00060888
IR

70,000

75,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

80,000

Ready

B2 Display - MNB1E3364 - Solution Status
File Edit Tools View Help

A EAC IR IR Y

x|

y accelerometer bias (micro-g)

2 accelerometer bias (micio-g)

# accelerometer scale etor (ppm)
y accelerometer scale ertor (ppm)
2 accelerometer scale efnor (ppm)
*gyro bias (deg/h)

¥ gyro bias (deg/hi)

2gyro bias (deg/h)

*ayro scale error (ppm)

y ayro scale eror (ppm)

2 gyro scale error (ppm)

Forward Processed Trajectory, Reference Frame

"

46,000
44,000 ]
42,000
40,000
38,000
36,000 ]
34,000

Calibrated Installation Parameters
Solution Status

Number of GPS Sateltes
Number of GLONASS Satelites
Number of QZSS Satelites
Number of BEIDOU Satelites

0-8-8-8
P

Smoothed Solution Status

Enror: Frar

Forward Processed Measurement Residuals
Forward Processed GNSS Measurement Residuals
GNSS Residuals

cRCRoR R

Fieal Time Trsjectory, Vehicle Frame
Fieal Time Performance Metiics, Vehicle Frame
Real Time Trsjectory, Reference Frame

Rieal Time POS Estimated Errors

IMU Data

Piimaty GNSS Navigation Data

Piimary GPS/GLONASS Dbservables Data

A @-8-8-E0-8-8-E

32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000
8,000

Baseline Length(m)

68,000

70,000

72,000

74,000
Time (sec)

76,000

78,000

80,000

»
2
2




3 Display - MNB183364 - Solution Status
File Edit Tools View Help

& E|hrEl/Zosne|a| 2

&

oix
y accelerometer bias (micro-g) A
2 accelerometer bias (micio-g)

# accelerometer scale ertor (ppm)

y accelerometer scale ertor (ppm)

2 accelerometer scale effor (ppm)

* gyro bias (deg/h)

» gyro bias (deg/h)

2 gyio bias (deg/hr)

gy scale error (ppr)

v ayro scale error (ppm)

2 gyio scale error (ppm)

Foward Processed Trajectory, Reference Frame

Calbrated Instalation Parameters
Soluton Status

8 Number of GPS Satelites

8 Number of GLONASS Satelites
a Number of 0255 Satelites

8 Number of BEIDOU Satelites
5] POOP

4 Baseline Lengthim)

a Processing Mode

Smoothed Solution Status

0888
P

ar
Foward Processed Measurement Residusls

Foward Processed GNSS Measurement Residuals

Backward Processed GNSS Measurement Residuals

Real Time Trajectory, Vehicle Frame

Rieal Time Performance Metiics, Vehicle Frame

Real Time Trajectory, Reference Frame

Real Time POS Estimated Errors

IMU Data

Pimaty GNSS Navigation Data

Primaty GPS/GLONASS Observables Data v

SNCRCECRCRC)

SRR

A B-E-E

PDOP

70,000 00

75,01
Time (sec)

Forward [¥ - Reverse

80,000

Ready

B2 Display - MNB1E3364 - Solution Status
File Edit Tools View Help

SE(HeE(2lo)sme|s|e]

oixl
 accelerometer bias (micro-g) ~
2 accelerometer bias (micio-g)

# accelerometer scale etor (ppm)

y accelerometer scale ertor (ppm)

2 accelerometer scale efnor (ppm)

*gyro bias (deg/h)

¥ gyro bias (deg/hi)

2 gyro bias (deg/hi)

*ayro scale error (ppm)

¥ gyro scale error (ppm)

2 gyro scale ertor (ppm)

Forward Processed Trajectory, Reference Frame

Calbrated Instalation Paramelers
Solution Status

8 Number of GPS Satelites
Number of GLONASS Satelites
Nurber of G255 Satelites
Number of BEIDOU Satelites
FDOP

Baseline Length{m)

(& Processing Mode

Smoothed Soluion Status

0-8-8-8
P

Enrors Frar
Forward Processed Measurement Residuals
Forward Processed GNSS Measurement Residuals
Backward Processed GNSS Measurement Riesiduals
Fieal Time Trsjectory, Vehicle Frame
Real Time Performance Metiics, Vehicle Frame
Real Time Trsjectory, Reference Frame
Rieal Time POS Estimated Errors
IMU Data
Piimaty GNSS Navigation Data
Piimary GPS/GLONASS Dbservables Data v

A 8606080008888
IR
v

Processing Mode

70,000 00

75,01
Time (sec)

Forward [#  Reverse

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

80,000

Ready




B3 Display - MNB13336A - Smoothed Estimated Errors, Reference Frame

le Edit Tools View Help

E|YwEzlolrme|(s| e &
oix
3 Down Velociy (m/s) ~ 1,300
3 Total Speed (m/s)
3 Ground Speed (m/s) 1,250
3 X Body Acceleration (o)
4 Y Body Accsleration (g 4200,
3 ZBody Acceleration (g) 1,150
2 Total Acceleration (g)
8 X Body Angular Rate (deg/sec) 1,100
3 Body Angular Rate (deg/sec)
3 ZBody Angular Rate (deg/sec) 1,050
- n Smoothed Performance Metics, Reference Frame 4
4 Notth Postion Enror RMS (m) 1,000 ¥
3 East Postion Error RMS (m) G55
2 Down Position Enor RMS (m)
a North Velocity Enror RMS (m/s) 900
3 EastVelocity Error RMS m/s)
3 DownVelocity Enor RMS (m/s) 850
2 Roll Enor RMS (arc-min)
8 Pitch Error RMS (arc-min) 800
3 Heading Error RMS (arc-min) 50
- 8 Smoothed Estimated Errors, Reference Frame
[8] % accelerometer bias (micto-g) 700
[8] y acceletometer bias (micto-g)
(8] z accelerometer bias (micro-g) 650 i~ A
8 accelerometer scale ertor (ppm) f 7
4y acoelerometer scale erfor (opm) 500 2 4
3 z accelerometer scale ermor [ppm) i
4 xgyo bies (deg/h) 80
 ygyro bias (deg/h)
. zwnhiilﬂewh[rl g 70,000 i 7§,nau 80,000
3 xgyro scale error (ppm) Time (sec
4y gyro scale error (ppm)
= ;ﬁ;ﬂ;zﬂ:ﬁ";mﬂy — " — xaccelerometer bias (micro-g) — y accelerometer bias (micro-g) —
< >

Ready

) Display - MNB18336A - Smoothed Estimated Errors, Reference Frame

File Edit Tools View Help

A EAC IR IR Y

x|

B

4 Down Velocity (m/s)

3 Total Speed (m/s)

@ Ground Speed (m/s)

4 X Body Acceleration (g)

3 Body Acceleration [g)

3 ZBody Acceleration (g)

2 Total Acceleration (g)

3 X Body Angular Rate (deg/sec)
3 Body Angular Rate (deg/sec)
a ZBody Angular Rate (deg/sec)
Smoothed Performance Metiics, Reeference Frame
Notth Positon Enior RMS (m)
East Posilon Exror RMS (m)
Down Positon Enior RMS (m)
Notth Velocity Error RMS (m/s)
East Velocily Error AMS (m/s)
Down Velocity Error RMS (m/s)
Roll Extor RMS (arc-min]

Pitch Enior RMS (arc-min)
Heading Evror RMS (arc-min)
Smoothed E stimated Errors, Reference Frame
3 x accelerometer bias (micio-g)
3y accelerometer bias (micio-g)

3 2 accelerometer bias (micro-g)

[8]  accelerometer scale error (ppm)
(5] v accelerometer scale error (ppm)
[8] 2 accelerometer scale error (ppm)
4 x gyio bias (deg/hi)

¥ ayro bias (deg/h)

2 gyio bias (deg/hr)

*gyio scale error (ppm)

y ayro scale error (ppm)

2 gyro scale error (ppm)

Forward Processed Trajectory, Reference Frame

"

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

70,000 0

75,001
Time (sec)

80,000

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)




B3 Display - MNB13336A - Smoothed Estimated Errors, Reference Frame

le Edit Tools View Help

& E| e

|lc|sme|ae &

Blx

Down Velocity (m/s)

Total Speed (m/s)

Ground Speed (m/s)

X Body Acceleration (g)

'Y Body Acceleration (g

2 Body Acceleration (g)

Total Acceleration (g)

X Body Angular Rate (deg/sec)
Y Body Angular Rate (deg/sec)
Z Body Angular Rate (deg/sec)
- @ Smoothed Performance Metiics, Reference Frame
North Position Error RMS ()
East Posiion Error RMS (m)
Down Position Error RMS (m)
North Velocity Error RMS (m/s)
EastVelocity Enior RMS (m/s)
Down Velocity Eror RMS (m/s)
Roll Enror RMS (arc-min)

Pitch Error RMS (arc-min)
Heading Error RMS (arc-min)

- @ Smoothed E stimated Errors, Reference Frame
% accelerometer bias (micro-g)

y accelerometer bias (micro-g)

2 accelerometer bias (micio-g)

» accelerometer scale ertof (ppm)
y accelerometer scale ertor (ppm)
2 accelerometer scale enor (ppm)
(2] # gyro bias (deg/hi)

(3] v gyro bias (dea/h)

(8] 2 gyro bias (deg/hi)

8 xgyro scale error (ppm)

3y gyro scale eror (ppm)

2 zgyro scale error (ppm)

- 8 Foward Processed Trajectory, Reference Frame
<

~

70,000

75,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr)

80,000

Ready

) Display - MNB18336A - Smoothed Estimated Errors, Reference Frame

File Edit Tools View Help

A EAC IR IR Y

x|

2 ZBody Angular Rate (deg/sec)

- m Smoothed Performance Metics, Reference Frame
2 Noith Positon Error RMS (m)

East Postion Error RMS (m)

Down Positon Error RMS (m)

Noith Velocity Error RMS (m/s)

EastVelocity Enior RMS (m/s)

Down Velocity Error RMS (m/s)

Roll Estor RMS (arc-min)

Pich Ertor RMS (arc-min)

Heading Error RMS (arc-min]

- m Smoothed Estimated Errors, Reference Frame

* accelerometer bias (micro-g)

y accelerometer bias (micro-g)

2 accelerometer bias (micio-g)

# accelerometer scale eror (ppm)

y accelerometer scale ertor (ppm)

2 accelerometer scale ertor (ppm)

*ayro bias (deg/h)

¥ gyro bias (deg/hi)

2 gyio bias (deg/hr)

(5] % ayro scale exror (ppm)

(8] y gyro scale eror (ppm)

[8] 2 gyro scale error (ppm)

Forward Processed Traiectory, Reference Frame

288

Calibrated Installation Parameters
Solution Status
Smoothed Solution Status

. a
Forward Processed Measurement Residuals

Forward Processed GNSS Measurement Residuals
Backward Processed GNSS Measurement Residuals
Real Time Trajectory, Vehicle Frame

A @-8-8-E0-8-8-E

s 140
120
100
80
60 —

40

-120

-140

-160 —_——

-80
-100

75,000
Time (sec)

80,000

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

»
2
2




MNB19087A

General Information

Units

View

Rover Import

Satellite Selection

GNSS-Inertial Processor

Timing

Algorithms

Initialization

Lever Arms and Mounting Angles
I Export

Camera

LiDAR

SAR

Smartgs:Rei,

Reference to IMU Lever Arm

X 0.034m
Y 0.018m
z -0.155m

Reference to Primary GNSS Lever Arm

X -0.150m
Y 0.061m
z 0.992m
Standard
Deviation

<3cm 10cm 50cm 1m

10m

Reference to IMU Mounting Angles

X [0.000 deg
G 0.000 deg
z 0.000 deg

Aircraft to Reference Mounting Angles

X 0.000 deg
Y 0.000 deg
z 0.000 deg



@ Project Settings

9 General Information

3 Units

B2 View

3 Rover Import

5 Satellite Selection

5 GNSS-Inertial Processor
Timing
Algorithms
Initialization

Timing

[417000.000 |

Data

Incr. (sec)

425000.000

Output Record

0.005000

[] Entire time interval
[ Seconds of start week

UTC Offset 18.000

IMU

0.005000

Primary GNSS

1.000000

Altitude (m)

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

400 -

418,000

420,000

422,000

Time (sec)

424,000

426,000




Roll (deg)

418,000

420,000 422,000 424,000 426,000
Time (sec)

Pitch (deg)

w

[N)

-

o

418,000

420,000 422,000 424,000 426,000
Time (sec)




0.042

0.04 1
0.0389 |

0.036
0.034
0.032

0.03 4

0.028-
0.026 |
0.024
0.022
0.02
0.018
0.016
0.014 |
0.012
0.01
0.008 |

418,000 415,000 420,000 421,000 422,000 423,000 424,000
Time (sec)

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

0.01 -

0.008

0.006

0.004 1

0.002

-0.002

-0.004 -

-0.006 -

-0.008

-0.01 -

-0.012

-0.014 |

-0.016 -

418,000 420,000 422,000 424,000
Time (sec)

— North (m) — East (m) D m) == DR mode




11 4

10

60,000 -

55,000

50,000 -

45,000 -

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

418,000

420,000

Time (sec)

422,000

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

424,000

418,000

415,000

420,000

421,000
Time (sec)

422,000

423,000

424,000




PDOP

1.54
1.52

15
1.48
1.46
1.44 \
1.42

1.4
1.38
1.36
TR ARAN
1.32 N

13-
1.28
1.26

1.24
1.22
1.2

1.18

418,000 420,000 422,000 424,000
Time (sec)

[V — Forward ¥ -~ Reverse

Processing Mode

418,000 420,000 422,000 424,000
Time (sec)

[V — Forward ¥ - Reverse

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




1,150
1,100
1,050
1,000

950

900

850

800

750

700

650 -

600

550 4

500

450

400

418,000 420,000 422,000

Time (sec)

424,000

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g)

600 -

500 -

400

300

200 -

100

-100-

-200 -

-300

-400

-500 -

-600 -

-700 -

418,000 420,000 422,000

Time (sec)

424,000

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




120

100

80

60 -

40 -

20

-120

-140

-160

-180 1

418,000 420,000 422,000 424,000
Time (sec)
— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro
418,000 420,000 422,000 424,000

Time (sec)

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




N

NB19089A

General Information

Units

View

Rover Import

Satellite Selection

GNSS-Inertial Processor

Timing

Algorithms

Initialization

Lever Arms and Mounting Angles
1 Export

Camera

LiDAR

SAR

SmarBase Region

Reference to IMU Lever Arm

X 003m
Y 0.018m
z [0.155m

Reference to Primary GNSS Lever Arm

X 0.150m
Y 0.061m
z [0852m
Standard '
Deviation

<3cm 10cm 50cm 1m  10m

Reference to IMU Mounting Angles

X 0.000 deg
Y ).000 deg
Z 0.000 deg

Aircraft to Reference Mounting Angles

X 000 deg
Y 0.000 deg
z 0.000 deg

Cancel




& Project Settings

E5 General Information

3 Units

B2 View

3 Rover Import

I Satellite Selection

= Inertial Processor

gorithms
Initialization
| ever Arms and Mountina Anales

Timing

Start  [566700.000 ]

Data

Incr. (sec)

End |580127.000

Output Record

0.005000

[] Entire time interval

0.005000

[ Seconds of start week

Primary GNSS

1.000000

UTC Offset 18.000

Altitude (m)

1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950 -
900 -
850 -
800 -
750 -
700 -
650 -
600 -
550 -
500 -
450 -
400 -
350 -

566,000

568,000

570,000 572,000

574,000

Time (sec)

576,000

578,000

580,000




Roll (deg)

i

566,000 568,000 570,000 572,000 574,000 576,000 578,000 580,000
Time (sec)

Pitch (deg)

566,000 568,000 570,000 572,000 574,000 576,000 578,000 580,000
Time (sec)




10 -

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

568,000 570,000 572,000 574,000 576,000 578,000 580,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

567,000 568,000 569,000 570,000 571,000 572,000 573,000 574,000 575,000 576,000 577,000 578,000 579,000 580,000
Time (sec)




PDOP

1.72

1.68
1.66
1.64
1.62 4
1.6
1.58
1.56
1.54
1.52 4

1.48
1.46
1.44
1.42

1.38 4
1.36
1.34
1.32

1.28
1.26
1.24
1.22

568,000 570,000 572,000 574,000 576,000 578,000 580,000
Time (sec)

Ip — Forward ¥ - Reverse

Processing Mode

568,000 570,000 572,000 574,000 576,000 578,000 580,000
Time (sec)

[V — Forward ¥ Reverse

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




1,400
1,350
1,300
1,250+
1,200
1,150
1,100
1,050
1,000

568,000 570,000 572,000 574,000 576,000 578,000 580,000
Time (sec)

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g)

1,100+ - I I —
1,000-
900
800
700 -
600

500 -
300 - - — ~

100 =

-100 -

-200 S "W ———
-300
-400 e ~ 1

-500

568,000 570,000 572,000 574,000 576,000 578,000 580,000
Time (sec)

o

I — xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)




-0.05

140

120

100 -

80

60 |

40-

20

568,000 570,000 572,000 574,000 576,000 578,000

580,000

Time (sec)
— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro
568,000 570,000 572,000 574,000 576,000 578,000 580,000
Time (sec)

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




MNB19089B

20000m

General Information

Units

Rover Import
Satellite Selection
3 GNSS-Inertial Processor

Timing
Algorithms
Initialization
Lever Arms and Mounting Angles
E3 Export
Camera
LiDAR
9 SAR

Reference to IMU Lever Arm

X 0.034m
Y 0.018m
7 -0.155m

Reference to Primary GNSS Lever Arm

X 0.150m
Y -0.061m
z -0.992m
Standard '
Deviation

<3cm 10cm 50cm 1m

10m

SmarBase Region

Reference to IMU Mounting Angles

X 0.000 deg
Y 000 deg
z 0.000 deg

Aircraft to Reference Mounting Angles

X 0.000 deg
Y 0.000 deg
74 0.000 deg

Cancel




5 General Information
B3 Units
B2 View
E3 Rover Import
9 Satellite Selection
5 GNSS-Inertial Processor
Timing
Algorithms
Initialization
Lever Arms and Mounting Angles
9 Export
9 Camera
9 LiDAR
9 SAR

4 [0 ] N

Timing
Start Data
End  |595414.000 Output Record

[[] Entire time interval IMU
[ Seconds of start week | Primary GNSS

UTC Offset 18.000

Incr. (sec)
[0.00s000
|0.005000
[1.000000

Altitude (m)

1,650
1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
S50
S00
850
800
750
700
650
600
550
500
450
400
350

588,000 590,000
Time (sec)

592,000

594,000




Roll (deg)

588,000 590,000 592,000 594,000
Time (sec)

Pitch (deg)

588,000 590,000 592,000 594,000
Time (sec)



1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950 -
900 -
850 -
800 -
750 4
700 -
650 -
600 -
550
500 -
450 -
400 -
350 -
300 4

586,000 588,000 590,000 592,000 594,000
Time (sec)

— x accelerometer bias (micro-g) — y accelerometer bias (micro-g)

1,200+ —— ! —

1,100 —— ——

1,000
900 -
800

700 -
600 |
s00 = ! e —

400 - ~ f ~

3004 ~
200 -

100 -
04
-100- 3 N o
-200 e ! -
-300 r——: S e B SRR — — s
-400-
-500-
-600 -

586,000 588,000 590,000 592,000 594,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) 2




586,000 588,000 590,000 592,000 594,000

140 -

120

80

60

40

20

-100

-120

-140

-160

-180

Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro

586,000 588,000 590,000 592,000 594,000

Time (sec)

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




NB19091A

20000m

General Information
Units

View

Rover Import

Satellite Selection
GNSS-Inertial Processor
Timing

Algorithms

Initialization

Lever Arms and Mounting Angles
Export

Camera

LiDAR

SAR

Reference to IMU Lever Arm

X 0.034m
Y 0.018m
z 0.155m

Reference to Primary GNSS Lever Arm

X 0.150m
Y 0.061m
7 0.992m
Standard '
Deviation

<3cm 10cm 50cm 1m

10m

riBase Region

Reference to IMU Mounting Angles

X 0.000 deg
) ( 0.000 deg
Z ‘C 000 deg

Aircraft to Reference Mounting Angles

X [0.000 deg
Y 0.000 deg
Z 0.000 deg

Cancel




9 General Information
3 Units
B View
ES3 Rover Import
9 Satellite Selection
E5 GNSS-Inertial Processor
Timing
Algorithms
Initialization
Lever Arms and Mounting Angles
B3 Export
9 Camera
9 LiDAR
9 SAR

Timing

Start | 147926.000 Data
End 161725.000 Output Record
Entire time interval IMU

Seconds of start week | Primary GNSS

UTC Offset

18.000

Incr. (sec)
0.005000
0.005000
1.000000

Cancel

Altitude (m)

1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950
900
850
800
750
700
650
600
550
500
450
400
350

e

=i

148,000 150,000

152,000 154,000

Time (sec)

156,000

158,000

160,000




Roll (deg)

148,000

150,000

152,000 154,000 156,000 158,000
Time (sec)

Pitch (deg)

160,000

-14 3
-15 4

148,000

150,000

152,000 154,000 156,000 158,000
Time (sec)

160,000




0.048
0.046 |
0.044
0.0429 |
0.04
0.038
0.036
0.034 |
0.0329
0.03 -
0.028-
0.026
0.024
0.022
0.02 -
0.018
0.016
0.014
0.012
0.01
0.008-

154,000 156,000 158,000
Time (sec)

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

0.02 4

0.018

0.016

0.014

0.012+

0.01

0.008

0.006

0.004

0.002

-0.002

-0.004

-0.006 ]

-0.008

154,000 156,000 158,000
Time (sec)

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

J Y




11+

10

65,000 -

60,000 -

55,000

50,000 -

45,000 -

40,000 -

35,000 -

30,000

25,000 -

20,000 -

15,000

10,000 -

5,000 -

150,000

152,000 154,000 156,000 158,000

160,000
Time (sec)
— Number of GPS Satellites — Number of GLONASS Satellites
Baseline Length(m)
150,000 152,000 154,000 156,000 158,000 160,000

Time (sec)




PDOP

1.9
1.85
1.8
1.75
1.7
1.65
1.6
1.55

1.5

1.45
1.4
1.35 1

13
1.25
1.2

1.14

150,000 152,000 154,000 156,000
Time (sec)

[V — Forward ¥ Reverse

Processing Mode

158,000

160,000

150,000 152,000 154,000 156,000
Time (sec)

[V — Forward [V - Reverse

158,000

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

160,000




1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950
900
850
800
750 -
700
650 |
600
550 4
500
450 |
400

400 -
300 -
200 -

100

-100 -
-200 -
-300

-400

-500

-600 -
-700
-800 -
-900 -
-1,000
-1,100
-1,200 -

150,000 152,000 154,000 156,000
Time (sec)

158,000

— x accelerometer bias (micro-g) — y accelerometer bias (micro-g)

150,000 152,000 154,000 156,000
Time (sec)

158,000

160,000

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

N
o




0.15

0.1
0.05

-0.05
“0:14

-0.15

-0.2 4
-0.25
-0.3
-0.35
-0.4 -
-0.45
-0.5

-0.55

-0.6 |
-0.65

-0.7

-0.75

120 4

100

80

60 |

40

20

-100

-1204

-140

-160 1

150,000

152,000 154,000 156,000
Time (sec)

158,000

— x gyro bias (deg/hr) — y gyro bias (deg/hr)

N

160,000

150,000

152,000 154,000 156,000
Time (sec)

158,000

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

N

160,000




MNB19093A

SmartgeReiy

20000m

Project Settings X
B8 General Information Reference to IMU Lever Arm Reference to IMU Mounting Angles
& Units X 0.034m X 0.000 deg
k View B
B9 Rover Import Y 0.018m Ve 0.000 deg
E5 Satellite Selection 74 -0.155m 74 0.000 deg
F3 GNSS-Inertial Processor
Tiriog Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
9
Algorithms X 0.150m X 0.000 deg
Initialization
Lever Arms and Mounting Angles i Y 0.061m | Y 0.000 deg
3 Export
i z 0992m z 0.000 deg
B3 Camera
A Standard
& LiDAR Deviation
B3 SAR <3cm 10cm 50cm 1m  10m
< m »




Project Settings

€

General Information
Units

View

Rover Import

5 Satellite Selection
GNSS-Inertial Processor

PPOECEOD

Algorithms
Initialization
Lever Arms and Mounting Angles
B9 Export
9 Camera
9 LDAR
2 sar

<4 " »

Timing

Start  304386.000

End 322480.000
[4 Entire time interval
[ Seconds of start week

UTC Offset 18.000

lDaa

Incr. (sec)

|Output Record

|y

0.005000

| Primary GNSS

1.000000

Altitude (m)

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

300

305,000

310,000

Time (sec)

315,000

320,000




Roll (deg)

305,000

310,000 315,000
Time (sec)

Pitch (deg)

320,000

305,000

310,000 315,000
Time (sec)

320,000




0.042
0.04 1
0.038 1
0.036 1
0.034
0.032
0.03
0.028
0.026 -
0.024

0.0224 |
0.024| Ny

0.018 1

0.016 -

0.014
0.012-

0.01 -
0.008

7\ Al

|

306,000 308,000 310,000 312,000

314,

,000

Time (sec)

316,000

318,000

320,000

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

322,000

0.06

0.05

0.04 1

0.03

0.02 4

0.01 -

-0.01-

-0.02+

-0.03

-0.04

-0.05 -

-0.06 |

-0.07 -

-0.08 -

-0.09

310,000

Time

315,000

(sec)

— North (m) — East (m)

— DR mode

320,000




11

10

310,000 315,000 320,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

80,000 |
75,000
70,000
65,000 |
60,000 |
55,000 |
50,000
45,000 -
40,000
35,000
30,000
25,000
20,000
15,000

10,000

5,000 |

306,000 308,000 310,000 312,000 314,000 316,000 318,000 320,000 322,000
Time (sec)




PDOP

1.85

1.8

1.7

1.65 -

1.6

1.3

1,25

1.2

1.15

310,000 315,000 320,000
Time (sec)

¥ — Forward ¥ Reverse

Processing Mode

310,000 315,000 320,000
Time (sec)

¥ — Forward ¥~ Reverse

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




1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050 |
1,000
950 -
S00 -
850 -
800 -
750 4
700 -
650 |
600 -
550 4

500

450 |

700

600 -

500 -]

400 -

300 -]

200

100

-100

-200 ]

-300

-400+

-500 -

-600 -

-700

V\‘\'\‘J‘wwy‘

310,000 315,000
Time (sec)

320,000

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g)

310,000 315,000
Time (sec)

320,000

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)




0.15

0.05-

-0.05-
-0.1-
-0.15-
-0,2 4
-0.25-
-0.3
-0.35-
-0.4
-0.45
-0.5-
-0.55-

-0.6 -
-0.65 - >~ -
-0.7 4~ - }

310,000 15,000 320,000

3
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro bias

160 -
140
120 e

60 - - ————t
40

310,000 315,000 320,000
Time (sec)

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




B19093B

Project Settings X
7 General Information Reference to IMU Lever Arm Reference to IMU Mounting Angles
& Units X 0.034m X 0.000 deg
B View r
™ Y 0.018m Y 0.000 deg
Rover Import
5 Satellite Selection 74 0.155m iz 0.000 deg
FS GNSS-Inertial Processor
Timing Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
g
Algorithms X 0.150m X 0.000 deg
Initialization = -
iLever Arms and Mounting Angles § Y 0.061m Y 0.000 deg
Export
el z 0992m z 0.000 deg
Camera '
. & Standard
& LiDAR Deviation
5 SAR <3cm 10cm 50cm 1m  10m
4 " »

Cancel




& Project Settings

I3 General Information

B3 Units

B2 View

B3 Rover Import

9 Satellite Selection

I GNSS-Inertial Processor

Algorithms

Initialization

Lever Arms and Mounting Angles
B9 Export

Timing

Start  |327453.000

End 337994.000
[ Entire time interval
[ Seconds of start week

UTC Offset 18.000

Data Incr. (sec)
Output Record 0.005000
IMU 0.005000
Primary GNSS 1.000000

Altitude (m)

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

300

328,000

330,000

332,000

Time (sec)

334,000

336,000




Roll (deg)

e

328,000 330,000 332,000 334,000 336,000
Time (sec)

Pitch (deg)

w

328,000 330,000 332,000 334,000 336,000
Time (sec)




0.046
0.044-
0.042
0.04
0.038
0.036
0.034
0.032
0.03 ]
0.028
0.026 v '
0.024 : -
0.022
0.02]
0.018
0.016

0.014
0.012
0.01 1
0.008

329,000 330,000 331,000 332,000 333,000 334,000 335,000 336,000 337,000
Time (sec)

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

0.018
0.016
0.014
0.012
0.01
0.008
0.006
0.004
0.002 l

-0.002
-0.004
-0.006
-0.008
-0.01
-0.012
-0.014
-0.016
-0.018
-0.02
-0.022
-0.024

330,000 332,000 334,000 336,000 338,000
Time (sec)

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




70,000 1

65,000 -

60,000
55,000
50,000

45,000

40,000 -

35,000
30,000

25,000

20,000

15,000
10,000

5,000

334,000

336,000

338,000

330,000 332,000
Time (sec)
— Number of GPS Satellites — Number of GLONASS Satellites
Baseline Length(m)
329,000 330,000 331,000 332,000 333,000 334,000 335,000 336,000 337,000

Time (sec)



PDOP

1.8
1.75

17

1.35

1.3

1.25

1.2
1.15

1.05

330,000 332,000 334,000 336,000 338,000
Time (sec)

[V — Forward ¥ Reverse

Processing Mode

330,000 332,000 334,000 336,000 338,000
Time (sec)

[V — Forward ¥ -~ Reverse

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




1,250
1,200
1,150
1,100
1,050
1,000

450 -
400 -

330,000 332,000 334,000

Time (sec)

336,000

— x accelerometer bias (micro-g) — y accelerometer bias (micro-g)

338,000

700 -

600 -

500 -

400 -

200 -

100 -

-100

-200

-300

-400

-500

-600

330,000 332,000 334,000

Time (sec)

336,000

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)

338,000




0.1

0.05

330,000 332,000 334,000 336,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr) zg

338,000

120

100

80 1
60
40

20

-20
-40
60
80

-100

-120

-140

-160-

-180-

-200

-220 1

330,000 332,000 334,000 336,000
Time (sec)

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

338,000




MNB19094A

Smartge:Relly

Project Settings X
General Information Reference to IMU Lever Arm Reference to IMU Mounting Angles
Units X 0.034m X 0.000 deg
o Y 0.018m Y 0.000 deg
Rover Import L
Satellite Selection 74 0.155m Z 0.000 deg
) GNSS-Inertial Processor
Timing Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
g
Algorithms X 0.150m X 0.000 deg
Initialization
Lever Arms and Mounting Angles § Y 0.061Tm Y 0.000 deg
Export -
i z 05%2m z 0.000 deg
Camera
A Standard
LIDAR Deviation
SAR <3cm 10cm 50cm 1m  10m
< T »




& Project Settings

9 General Information

3 Units

B2 View

9 Rover Import

5 Satellite Selection
Inertial Processor

Timing
Start  [396517.150 | | Data Incr. (sec)
End [412691.000 Output Record 0.005000
[ Entire time interval IMU 0.005000
[ Seconds of start week | Primary GNSS 1.000000
UTCOffset | 18.000
Roll (deg)

395,000

400,000

Time (sec)

405,000

410,000




Pitch (deg)

0.038 ¢

0.036)

0.0341

0.032

0.03

0.028

0.026

0.024 |

0.0221 1

0.02 -

0.018

0.016

0.014

0.012

0.01 -

0.008 |

395,000 400,000 405,000 410,000
Time (sec)

1\ M
. S i
\ I VT
\ \
i \ / / 4
4 \ / \.'V.J“l"‘ i“‘
/ L.Jx“"'j"v !
398,000 400,000 402,000 404,000 406,000 408,000 410,000 412,000
Time (sec)

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




0.02

0.015

0.01 -

0.005

-0.005 -

-0.01-

-0.015-

-0.02-

-0.025 -

-0.03 -

400,000 405,000 410,000
Time (sec)

— North (m) — East (m)

10

) l.
2

400,000 405,000 410,000
Time (sec)

l — Number of GPS Satellites — Number of GLONASS Satellites




60,000

55,000

50,000

45,000

40,000

35,000 |

30,000

25,000 -

20,000

15,000 |

10,000

5,000 -

Baseline Length(m)

398,000

400,000

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

PDOP

408,000

410,000

412,000

2.8

2.7+

2.6

2.5

2.4

2:34

2.2

214

1.9

1.8

1.6

1.5

1.4

1.34

400,000

405,000
Time (sec)

Forward ¥ Reverse

410,000




Processing Mode

400,000 405,000 410,000
Time (sec)

Forward ¥ - Reverse

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

1,100-
1,050 + . ok
1,000 - hY x Ay :' N % Ao Lo W, o

400,000 405,000 410,000
Time (sec)

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




1,200 -
1,100
1,000 |

-100

-200

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

0.1
0.05

-0.05 |
-0.1 4
-0.15
<0,24

-0.25
-0.3 -

-0.35-

-0.4 -
-0.45 |

-0.5

-0.55 -
-0:64

-0.65-

L7
-0.75

400,000 405,000 410,000
Time (sec)

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

400,000 405,000 410,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr)




-120

-140

-160

-180

400,000 405,000 410,000
Time (sec)

rror (ppm y gyr or (ppm)

MNB19094B

SmarBase Region

20000m




Project Settings

E3 General Information

B3 Units

B3 View

3 Rover Import

ES Satellite Selection

F3 GNSS-Inertial Processor
Timing
Algorithms

Initialization

Lever Arms and Mounting Angles |

S Export

Reference to IMU Lever Arm

X [0.034m

Y [ootgm ]
z [0.155m
Reference to Primary GNSS Lever Arm

Reference to IMU Mounting Angles

X |0.000 deg

z 0000 deg

Aircraft to Reference Mounting Angles

X [0000deg
2 Oo0des

B3 Camera .

- " Standard

W LDAR Deviation

9 SAR <3cm 10cm 50cm 1m  10m

4 M >

Cancel
Project Settings

(9 General Information Timing

9 Units Start Data Incr. (sec)
B2 View End Output Record 0.005000
E3 Rover Import Entire time interval IMU 0.005000
15 Satellite Selection Seconds of start week | Primary GNSS 1.000000

F5 GNSS-Inertial Processor

gorithms
Initialization
Lever Arms and Mounting Angles
3 Export
B3 Camera
E5 LiDAR
9 SAR

UTC Offset 18.000

Cancel




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

300 4

Altitude (m)

424,000

418,000 420,000 422,000
Time (sec)
Roll (deg)
418,000 420,000 422,000 424,000

Time (sec)




Pitch (deg)

418,000

422,000
Time (sec)

420,000

424,000

0.048 |
0.046 |
0.044 1
0.0424 1
0.04 4
0.038 -
0.036 4 |
0.034 -
0.0324 1
0.03
0.028-
0.026

0.024 4|

0.022
0.02 4
0.018 -
0.016 -
0.014
0.012-
0.01 4
0.008 |

422,000
Time (sec)

415,000 420,000 421,000 423,000

424,000

425,000

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




0.009
0.008
0.007
0.006 |
0.005
0.004-
0.003
0.002
0.001

=

-0.001

-0.002 -

-0.003

-0.004 -

-0.005 -
-0.006 -

-0.007 -

419,000 420,000 421,000 422,000 423,000 424,000 425,000
Time (sec)

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

(MK

415,000 420,000 421,000 422,000 423,000 424,000 425,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites




75,000
70,000
65,000
60,000
55,000
50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

1.62
1.6
1.58
1.56
1.54
1.52
1.5
1.48
1.46
1.44
1.42
1.4
1.38
1.36
1.34
1.32

1.28
1.26
1.24
1.22

1.18

Baseline Length(m)

1.16

419,000 420,000 421,000 422,000 423,000 424,000 425,000
Time (sec)
PDOP
419,000 420,000 421,000 422,000 423,000 424,000 425,000
Time (sec)
¥ — Forward ¥ Reverse




Processing Mode

415,000 420,000 421,000 422,000 423,000 424,000
Time (sec)

[V — Forward ¥ Reverse

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

425,000

1,350
1,300
1,250
1,200
1,150
1,100

1,050

500 -
450

419,000 420,000 421,000 422,000 423,000 424,000
Time (sec)

425,000

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g) z




800 ! —
700
600
500
400

300 -

200

100

-100 -
-200 f ———" Venons <

-300
-400f — | ! I | ¥ —

-500

419,000 420,000 421,000 422,000 423,000 424,000 425,000
Time (sec)

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

-0.65 - -
-0.7 —
-0.754 —
41§,000 420‘,000 421‘,000 422,000 423‘,000 424.,000 425‘,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro




180

160

140

120

100

80

-40

-60 4 =

-80

-100

-120

-140

419,000 420,000 421,000

422,000 423,000

Time (sec)

424,000

r (ppm)

NB19095A

AiBaise Region

425,000




& Project Settings

17 General Information Reference to IMU Lever Arm Reference to IMU Mounting Angles
BB View
B Rover Import Y Y
9 Satelte Selection z z
I GNSS-Inertial Processor R N =
Timing Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
x x
v v
2 z
Standard
Deviation '
<3cm 10cm 50cm 1m  10m
< m »
& Project Settings
3 General Information Timing
B Units Start  |473754.000 [ Data Incr. (sec)
3 View End  484012.000 | Output Record 0.005000
E3 Rover Import [ Entire time interval IMU 0.005000
B9 Satellite Selection [ Seconds of start week | Primary GNSS 1.000000
9 GNSS-Inertial Processor -
UTC Offset  18.000
Algorithms
Initialization
Lever Arms and Mounting Angles
3 Export
B3 Camera
9 LiDAR
3 SAR
4 m »




1,600

1,550 -
1,500

1,450

1,400
1,350
1,300
1,250

1,200
1,150

1,100

1,050
1,000

950 -
900 -
850 -
800
750
700
650 |

600
550

500

450
400

350

Altitude (m)

474,000 476,000 478,000 480,000 482,000 484,000
Time (sec)
Roll (deg)
474,000 476,000 478,000 480,000 482,000 484,000

Time (sec)



Pitch (deg)

474,000 476,000 478,000 480,000

Time (sec)

482,000

484,000

0.044 4
0.0424

0.04
0.038
0.036 -
0.034 4
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

475,000 476,000 477,000 478,000 475,000 480,000
Time (sec)

481,000

482,000

483,000

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

484,000



0.006 -
0.005
0.004 -
0.003 -
0.002 -

0.001 -

-0.001
-0.002
-0.003
-0.004
-0.005
-0.006 -
-0.007
-0.008 ]
-0.009

-0.01

-0.011-

g—

<=

476,000 478,000 480,000 482,000
Time (sec)

|— North (m) — East (m) D

484,000

12 4

: 5§

10 4

476,000 478,000 480,000 482,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

484,000



Baseline Length(m)

65,000 -

60,000 -

55,000

50,000 1

45,000

40,000

35,000

30,000

25,000

20,000

15,000 |

10,000

5,000

475,000 476,000 477,000 478,000 479,000 480,000 481,000 482,000 483,000 484,000
Time (sec)

PDOP

1.75 4

1.7

1.65

1.6

1.3+

1.25

1.24

1.15~

1.1

476,000 478,000 480,000 482,000 484,000
Time (sec)

[V — Forward ¥~ Reverse




Processing Mode

476,000 478,000 480,000 482,000 484,000
Time (sec)

[V — Forward ¥ Reverse

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

1,450

1,400

1,350

1,300
1,250

1,200

1,150

1,100
1,050

1,000

950

900 -

850

800

750
700
650
600

550 -

500

476,000 478,000 480,000 482,000 484,000
Time (sec)

— x accelerometer bias (micro-g) — y accelerometer bias (micro-g) za




700 -

600 -

500 -

400 |

300 -

200

100

-100 1

-200 -

-300

-400

-500

-600 -

0.1+

0.05

476,000 478,000 480,000

Time (sec)

482,000

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)

484,000

476,000 478,000 480,000

Time (sec)

482,000

— x gyro bias (deg/hr) — y gyro bias (deg/hr)

484,000




120

100

-60

-80

-100

-120

-140

476,000 478,000 480,000
Time (sec)

482,000

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

MNB19097A

20000m

484,000




Project Settings

[5 General Information

B3 Units

|ED View

5 Rover Import

|9 Satellite Selection

|9 GNSS-Inertial Processor
Timing
Algorithms

Initiali

Reference to IMU Lever Arm
X 0.034m

Y 1018 m

& [
o
&
3

z

Reference to Primary GNSS Lever Arm
X

m

Reference to IMU Mounting Angles

X [ooo0des ]
Y
Aircraft to Reference Mounting Angles

x

Standard
Deviation
<3cm 10cm 50cm 1m  10m
| « 1 »
5 General Information Timing

3 Units
B View
3 Rover Import
ES Satellite Selection
ES GNSS-Inertial Processor
Timing
Algorithms
Initialization
Lever Arms and Mounting Angles
9 Export
E39 Camera
9 LDAR
9 SAR

< m »

Start  |47276.343 Data

End  |60666.855 Output Record

[ Entire time interval IMU
Seconds of start week

UTC Offset 18.000

Primary GNSS

Incr. (sec)
0.005000
0.005000
1.000000




Altitude (m)

1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000-

45,000 50,000 55,000 60,000
Time (sec)

s ML gl L il |

45,000 50,000 55,000 60,000
Time (sec)

Roll (deg) itch (deg)




0.026 4
0.0259

0.024 |

0.023
0.022
0.021
0.02
0.019
0.018
0.017
0.016
0.015
0.014 |
0.013
0.012
0.011
0.01 ]
0.005 |
0.008

48,000 50,000 52,000 54,000 56,000 58,000 60,000
Time (sec)

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

0.035 +
0.03
0.025
0.02
0.015 ]
0.01 -

0.005 ]

-0.005 -
-0.01
-0.015
-0.02
-0.025
-0.03
-0.035
-0.04 -

-0.045 ]

48,000 50,000 52,000 54,000 56,000 58,000 60,000
Time (sec)

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




10 4

44,000 -
42,000 -
40,000 -
38,000 -
36,000 -
34,000
32,000 -
30,000 -
28,000 -
26,000 -
24,000 -
22,000

20,000
18,000

16,000

14,000

12,000
10,000
8,000 -
6,000 -
4,000
2,000

48,000

50,000 52,000 54,000 56,000 58,000

60,000

Time (sec)
— Number of GPS Satellites — Number of GLONASS Satellites
Baseline Length(m)
48,000 50,000 52,000 54,000 56,000 58,000 60,000

Time (sec)




PDOP

48,000 50,000 52,000 54,000 56,000 58,000 60,000
Time (sec)

[V — Forward ¥~ Reverse

Processing Mode

48,000 50,000 52,000 54,000 56,000 58,000 60,000
Time (sec)

[V — Forward ¥ Reverse

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




1,350
1,300
1,250~
1,200
1,150~
1,100
1,050
1,000
950 -
900
850

800
750
700 -
650 -
600

500 -
450 |
400

48,000 50,000 52,000 54,000 56,000 58,000 60,000
Time (sec)

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

1,900 : —
1,800 —

1,700 —

1,600 -

1,500
1,400
1,300
1,200

1,100
1,000

800 - -
700 - i

500 =
300 - o

200
100 4

200 = e S -
-300f ——— : : : : P 12
-400 —

-500-

48,000 50,000 52,000 54,000 56,000 58,000 60,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z




48,000

50,000 52,000 54,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr)

120
100 1
80
60
40

-140
-160 |
-180

48,000

50,000 52,000 54,000
Time (sec)

56,000

58,000

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

60,000




MNB19100A

Reference to IMU Lever Arm Reference to IMU Mounting Angles

X 0.034m X 0.000 deg

N 0.018m Y 0.000 deg

7 (-0.155m ' 7 [0.000 deg

Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
X [-0.150m X [0.000 deg

Y 0.061m Y 0.000 deg

z [-0.992m z [0.000 deg

Standard '

Deviation

<3cm 10cm 50cm 1m 10m



Timing

Start  [306245.063

Data

Incr. (sec)

End  [311979.259

Output Record

0.005000

[] Entire time interval
4] Seconds of start week
UTC Offset 18.000

IMU

0.005000

Primary GNSS

1.000000

Altitude (m)

1,650
1,600-
1,550
1,500
1,450
1,400
1,350-
1,300
1,250-
1,200
1,150
1,100
1,050 -
1,000
950 -
900 -
850
800 -
750 -
700 -
650 -
600 -
550 -
500 -
450 -
400
350 -

304,000 306,000

308,000 310,000
Time (sec)

312,000

314,000




0.042

314,000

0.04 1/

0.0381 |

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

304,000 306,000 308,000 310,000 312,000
Time (sec)
— Roll (deg) h (deg)
|
|
A 4 1\ A A A pihd
| LT L e N AT, }\J/w/; WAV A J
e il

306,500 307,000 307,500 308,000 308,500 309,000 309,500 310,000 310,500 311,000 311,500
(sec)

Time (sec

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




0.006

0.005

0.004 -

0.003 -

0.002

0.001

-0.001

-0.002

-0.003

-0.004
-0.005

-0.006

-0.007-

-0.008 -

-0.009-

-0.01

y — o

307,000

308,000 309,000 310,000
Time (sec)

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

311,000

10 4

307,000

308,000 309,000 310,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

311,000




Baseline Length(m)

62,000
60,000
58,000
56,000
54,000
52,000
50,000
48,000
46,000
44,000
42,000
40,000
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000 ¢
16,000
14,000
12,000
10,000

306,500 307,000 307,500 308,000 308,500 309,000 309,500 310,000 310,500 311,000 311,500
Time (sec)

PDOP

1.7

1.65

1.6

1.55

15

1.45

o

1.4

1.35

1.3

1.25

12

307,000 308,000 309,000 310,000 311,000
Time (sec)

[V — Forward ¥ Reverse




Processing Mode

307,000 308,000 309,000 310,000 311,000
Time (sec)

[F? — Forward ¥ - Reverse

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

1,150

1,100-

1,050

1,000 - Fems s ¢
950 N y A " - £ ~

900

800
750

700 4
00+ ! - ! 5
500

450

400

307,000 308,000 309,000 310,000 311,000
Time (sec)

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g) za




1,000 o
900
800
700 -
600
500 -

400
300 - — - t  E—
200 -
100

-100
-200
-300-
g s e : —
-500
-600 -

-700 -

307,000 308,000 309,000 310,000 311,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z

0.15 4
0.05 —

-0.05
-0.11
-0.151
0.2 ==

-0.251 —_ -

-0.3 — =

-0.35 —
0.4
-0.45 — — —_— —
-0.5 1 I
-0.55
-0.6 m
-0.65
-0.7 .
-0.75] ] I —

307,000 308,000 309,000 310,000 311,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr)




-100

-120

-140

307,000

308,000 309,000 310,000
Time (sec)

311,000

error (ppm)

NB190112A




Reference to IMU Lever Arm

Reference to IMU Mounting Angles

X [0.034m [ 1] x |0.000 deg
Y [0.018m L] Y 0.000 deg
Z [0.155m [ 1]z (0.000 deg
Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
X [-0.150m [ 1] x 0.000 deg
Y [-0.061m [y 0.000 deg
z [-0.099m I 4 0.000 deg
Standard
Deviation '
<3cm 10cm 50cm 1m 10m
Timing
Start  |153419.000 Data Incr. (sec)
End |164364.000 Output Record 0.005000
Entire time interval IMU 0.005000
[ Seconds of start week | Primary GNSS 1.000000

UTC Offset 18.000




1,900

1,800

1,700 -
1,600 -

1,500

1,400

1,300

1,200

1,100

1,000

S00 1

800 1

700

Altitude (m)

154,000 156,000 158,000 160,000 162,000 164,000
Time (sec)
Roll (deg)
154,000 156,000 158,000 160,000 162,000 164,000

Time (sec)




Pitch (deg)

0.044

154,000 156,000 158,000 160,000 162,000 164,000
Time (sec)

0.042 4

0.04 -
0.038
0.036
0.034
0.032

0.03 -

0.028 4
0.026
0.024
0.022

0.02 -
0.018
0.016
0.014
0.012

0.01 -
0.008

155,000 156,000 157,000 158,000 159,000 160,000 161,000 162,000 163,000 164,000
Time (sec)

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




0.015-

0.01 1

0.005 -

-0.005

-0.01

-0.015

-0.02

-0.025

-0.03-

156,000 158,000 60,000 162,000 164,000

1
Time (sec)

|— North (m) — East (m)

s

156,000 158,000 160,000 162,000 164,000
Time (sec)

[— Number of GPS Satellites — Number of GLONASS Satellites




Baseline Length(m)

46,000 -
44,000
42,000 -
40,000
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

155,000 156,000 157,000 158,000 159,000 160,000 161,000 162,000 163,000 164,000
Time (sec)

PDOP

1.54 4
1.52 4
1.5
1.48
1.46
1.44 4
1.42
1.4
1.38 -
1.36
1.34 1
1.32
1.3
1.28-
1.26 L
1.24
1.22 4
1.2
1.18
1.16
1.14 -
1.12

156,000 158,000 160,000 162,000 164,000
Time (sec)

[V — Forward ¥ Reverse




Processing Mode

156,000 158,000 160,000 162,000 164,000
Time (sec)

¥ — Forward ¥ Reverse

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

1,400
1,350
1,300
1,250
1,200

1,150

1,100+
1,050
1,000
950 -
900 -
850 -
800 -
750 4
700 4
650 -
600 -
550 4
500 4

450

400 -
350 4
300 4
250 -
200 4
150 4

156,000 158,000 160,000 162,000 164,000
Time (sec)

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g)




1,200

1,100

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

-100
-200- :
300 — -

400 —— " ~

-500 = e

-600 e e ——

-700 e S : e E

-800 e

-300
-1,000

156,000 158,000 160,000 162,000 164,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z acc

01—
0.05

-0.05 1
-0.1
-0.15
-0.2
-0.25
-0.3
-0.35 1
-0.4
-0.45
-0.5
-0.55
-0.6

-0.65 1
0.7 - ——ry —~
-0.75
-0.8- -

156,000 158,000 160,000 162,000 164,000
Time (sec)

[— x gyro bias (deg/hr) — y gyro bias (deg/hr) z




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

900

T 20000m

156,000 158,000 160,000 162,000 164,000
Time (sec)

y gyro scale error (ppm)




Reference to IMU Lever &rm Reference to IMU Mounting Angles

X [0.034m | ] % |0.000 deg
Y [0.018m [ |0.000 deg
z |-0.188m I =2 |0.000 deg
Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting ngles
b3 [0.150m L |0.000 deg
Y [-0.061m 0 2 |0.000 deg
z |-0.992m [ 0 2 |0.000 deg
Standard
Deviation
<3cm 10em. 50cm Im  10m
Timing
Start | 215520.000 Data Incr. fsec)
End 2GR04 000 Output Record 0.005000
[+ Entire time interval MU 0. 005000
Seconds of start week | Pimary GNSS 1.000000

UTC Offset 18.000




Altitude (m)

1,700 -

1,600

1,500

1,400

1,300

1,200

1,100

1,000

220,000

225,000

Time (sec)

Roll

(deg)

230,000

235,000

20
18
16
14
12

10

-22

220,000

225,000

Time (sec)

230,000

235,000




Pitch (deg)

220,000 225,000 230,000 235,000
Time (sec)

0.046
0.044 |
.04z
0.04
0.038
0.036
0.034
0.032
0.03 ]
0.028 |
0.026
0.024 |
0.022 4
0.02
0.01%
0.016

0.014
0.012
0.01
0.008 |

218,000 220,000 222,000 224,000 226,000 228,000 230,000 232,000 234,000 236,000
Time (sec)

== MNorth Position Error RMS (m) = East Position Error RMS {m) D




0.008

0.008

0.004

0.002

o002 § li 1 i

-0.004

-0.006

-0.008

-0.01

-0.012

-0.014

-0.016

-0.018

-0.02

-0.022

220,000 225,000 230,000 235,000
Time (sec)

| — DR mode

— North {(m) — East (m)

Z !HUUHHM

5 I

220,000 225,000 230,000 235,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites




Baseline Length(m)

50,000
48,000
46,000
44,000
42,000
40,000
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000 -
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

218,000 220,000 222,000 224,000 226,000 228,000 230,000 232,000 234,000 236,000
Time (sec)

PDOP

2.6
2.5
2.4
2.3

2.2

1.8

1.7

1.6

pisi

1.4

3

220,000 225,000 230,000 235,000
Time (sec)

¥ — Forward ¥ Reverse




Processing Mode

220,000 225,000 230,000 235,000
Time (sec)

W — Forward v Reverse

ID = Fixed NL, 1 = Fixed WL, 2 = Float, 3 = DGNSS, 4 = RTCM, 5 = IAPPP, 6 = C/A, 7 = GNS5 Nav; 8= DR I

1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
350
500
850
800
750
700
550
500
550
500
450
400

350

220,000 225,000 230,000 235,000
Time (sec)

— xaccelerometer bias (micro-g) — v accelerometer bias (micro-g)




1,500
1,400
1,300 -
1,200
1,100
1,000
500 -
800
700
500
500
400
200
200
100

-100
-200 ~ E £ ——— ~ o o = e
-300 — - M. T

-400]
-500

220,000 225,000 230,000 235,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) za

0.2
0.15
0.1

0.05

-0.05
-0.1
-0.15
-0.2
-0.25
-0.3

-0.35

-0.5

-0.6 -

-0.65

220,000 225,000 230,000 235,000
Time (sec)

— x gyro bias (dea/hr) — v gyro bias (deg/hr) z gyTo




180

160

120

100

-100
-120

-140

-160

220,000 225,000 230,000 235,000
Time (sec)

r x gyre scale error (ppm) y gyro scale error (ppm)

NB190o114A

20000m




Reference to IML Lever Arm Reference to IMU Mounting Angles

X [0.034m | 1 x 0,000 deg

Y [eoEm [ |0.000 deg

z |-0.155m [l |0.000 deg

Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
X [0.150m | ||| ¥ [0.000 deg

Y |-0.061m 2 |0.000 deg

z [-0.392m [l |0.000 deg

e

<3cm: T0em Blem 1m 10m

Timing

Start | 314421.000 Data Incr. {sec)

End-  |330519.000 Output Record 0.005000
[] Entire time interval My 0.005000
Seconds of start week | Pimary GNSS 1.000000

UTC Offset 18.000



Altitude (m)

1,500
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950

200
850
800
750
700
650
600
550
500
450
400
350

315,000 320,000 325,000 330,000
Time (sec)

Roll (deg)

14
12
10
8
5
4
2
i
-z
-4
-

315,000 320,000 325,000 330,000
Time (sec)




Pitch (deg)

=i

320,000 325,000 330,000

315,000
Time {sec)

o.046 |
0.044
n.042

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026

il

0.024 kT T
=
hondl Mg UL

0.022
.0z
g.018
0.016
0.014 1
0.012
0.01
0.008

316‘,000 318,000 320,000 322,000 324,000 326‘,000 328,000 330‘,000
Time (sec)

— Maorth Position Error RMS (m) — East Position Error RMS (m)




0.0045
0.004

0.0035

0.003
0.0025
0.002

0.0015 +f

0.001
0.0005

-0.0005 |

-0.001

-0.0015 -
-0.002

-0.0025
-0.003

-0.0035
-0.004

-0.0045
-0.005

-0.0055 4

-0.008
-0.0085

-0.007 4

=57

320,000 325,000 330,000
Time (sec)

— Morth {m) — East({m) — DR mode

11

10

]

Bl

320,000 325,000 330,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites




6,000
54,000
52,000
50,000
48,000
46,000
44,000
42,000
40,000
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000

8,000

6,000

1.9
1.85
1.8
1.75
1.7
1.65
1.6
1.55
1.5
1.45
1.4
1.35
1.3
1.25
1.2
1.15
12

Baseline Length(m)

]

316,000 318,000 320,000 322,000 324,000 326,000 328,000 330,000

Time (sec)
PDOP
320,000 325,000 330,000
Time (sec)

W — Forward ¥ Reverse




Processing Mode

320,000 325,000 330,000
Time (sec)

Forward @ Reverse

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

1,200

1,150

1,100~
1,050~
1,000~

950 -

200
850
200
750
700
650
600
550
500
450

400 -
350 -

320,000 325,000 330,000
Time (sec)

— ¥ accelerometer bias (micro-g) — v accelerometer bias (micro-g)




-100

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

320,000
Time {sec)

325,000

— xaccelerometer scale error(ppm) — y accelerometer scale error (ppm) z

330,000

0.05

-0.05 -

i i

-0.15

-0.2

-0.25

-0.3

BT
-0.4
-0.45

-0.5

-0.55
-0.6

-0.65

i

-0.75

320,000
Time (sec)

325,000

— x gyro bias (deg/hr) — v gyro bias (deg/hr)

330,000




-0.2

-0.25

-0.3

-0.35

-0.4

-0.45

e e

-0.75

60

40

20

-20

-40

-60

-80

-100 -

-120

-140

-160

320,000 325,000 330,000
Time (sec)

— x gyro bias{deg/hr} — y ayro bias (deg/hr) zg

320,000 325,000 330,000
Time (sec)

— % gyro scale error {(ppm) = y gyroscale error (ppm)




MNB19117A

20000m

Reference to (MU Lewver Armn

b [024m

o

=

Reference ta Primary GHNSS Lever Armm

Reference to IMU Mounting Angles

b [0.000 deg
¥ | 0.000 deg
= [0.000 deg

Aircraft to Reference Mounting Angles

5 [-o150m | 3 [0.000 deg
¥ [-mos1 m ¥ [0.000 deg
= [gsezm z [0.000 deg
Standard '
Deviation
<3cm 10cm S0cen 1m 10m
Project Settings
| General Information Timing
Urits Start  BR2228.000 [ata Incr. [sec]
|E5 Wiew End 575420.000 Output Recard 0.005000
17 Rover Import Vit nterval HIMU 0.005000
|5 Satellite Selection econds of stait week | Primary GNSS 1.000000
7 BNSSnetial Frocessor )
ol UTC Dffset 18.000
Timing
Algorithms
Iritialization




1,700

1,650

1,600
1,550
1,500
1,450
1,400
1,350

1,300 -

1,250
1,200
1,150
1,100
1,050
1,000

900
850
800
750

650
600

550 -

500
450
400
350

Altitude (m)

564,000

566,000

563,000

570,000

Time (sec)

Roll (deg)

572,000

574,000

564,000

566,000

568,000

)
Time (sec)

70,000

572,000

574,000




Pitch (deg)

564,000 566,000 568,000 570,000 572,000 574,000
Time (sec)

0.048

0.044

0.042

0.04

0.038

0.036

0.034 4

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

564,000 566,000 568,000 570,000 572,000 574,000
Time (sec)

— Marth Position Errar RMS (m) — East Position Error RMS (m) Do




.01

0.008

0.008

0.004

0.002

-o.002 4| /

-0.004

-0.008

-0.008

-0.01

-0.012

-0.014-

-0.016 |
-0.018 :‘
-0.02- il

-0.022

564,000 566,000 568,000 570,000 572,000 574,000
Time (sec)

n(m) — DR mode

— Narth {m) — East {m)

i

: | L

564,000 566,000 563,000 570,000 572,000 574,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites




38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000

8,000

8,000

Baseline Length(m)

564,000

566,000

568,000

570,000

Time (sec)

PDOP

572,000

574,000

564,000

566,000

568,000

570,000

Time (sec)

572,000

574,000




Processing Mode

564,000 566,000 568,000 570,000 572,000 574,000
Time (sec)

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

1,300
1,250
1,200
1,150
1,100 e o -
1,050 ! \ £
1,000 !
350
300
850
800
750
700
650
600
550
500 s
450 : L -
400
350
300
250

564,000 566,000 568,000 570,000 572,000 574,000
Time {sec)

— xaccelerometer bias (micro-g) — yaccelerometer bias (micro-g) z




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

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

0.15

0.05

-0.05 1

-0.1

-0.15

-0.45

564,000 566,000 563,000 570,000 572,000 574,000
Time (sec)
— xaccelerometer scale error (ppm) — v accelerometer scale error (ppm) ppm

564,000

566,000 568,000 570,000
Time (sec)

572,000

— % gyro bias (deg/hr) — v gyro bias (deg/hr)

574,000




200

180

B0

40

20

-20

-40

-80

-100

20000m

564,000

566,000 568,000 570,000

Time (sec)

572,000

{ppm) ¥ gyro scale error (ppm)

SmergsReiy

574,000




Reference to IMU Lever &rm

Reference to IMU Mounting Angles

X [0.034m Rl =
Y [0.018m [ [
z [0.155m [

Reference to Primary GNSS Lever Arm

|0.000 deg

|0.000 deg

|0.000 deg

Aircraft to Reference Mounting Angles

X [-0150m | | = |0.000 deg
Y [0.061m [ 5 |2.000 deg
z [-0.098m | = |0.000 deg
Standard
Deviation
<3cm 10em:50cm Im  10m
Timing
Start  [133366.113 | | Data Incr. (sec)
End  [150206.754 | |Output Recard 0.005000
[] Entire time interval MU 0.005000
[ Seconds of start week Primary GNSS 1000000

UTC Offset 18.000




1,650

1,600

1,550

1,500
1,450

1,400

1,350

1,300

1,250
1,200
1,150

1,100

1,050~

1,000

Altitude (m)

135,000 140,000 145,000 150,000
Time {sec)
Roll (deg)
135,000 140,000 145,000 150,000

Time (sec)




Pitch (deg)

[=IR CR  S - ]

w5

135,000 140,000 145,000 150,000
Time (sec)

0.044

0.042

0.038
0.036 |
0.034 -

0.032

0.03 -}

0.028
0.026

0.024

0.016

0.014

0.012

|
i, _,\‘r bl 'L

134,000

138,000 138,000 140,000 142,000 144,000 146’,000 148,000 150,000
Time (sec)

— Morth Position Errar RMS (m) — East Position Error RMS (m)




0.02
0.018 :
0.016
0.014
0.012

0.01
0.008 :
0.006
0.004
0.002

-0.002
-0.004 ]
-0.006
-0.008
-0.01
-0.012
-0.014

-0.016

-0.018

135,000 140,000 145,000 150,000
Time (sec)

— DR maode

| — Maorth (m) — East {m)

11
) ﬂ_ﬂ

=l H
8

135,000 140,000 145,000 150,000
Time (sec)

— Numnber of GPS Satellites — Number of GLONASS Satellites




Baseline Length(m)

30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000

2,000

134,000

136,000

138,000

140,000 142,000
Time (sec)

PDOP

144,000 148,000

148,000

150,000

2.3~
2.25

2.2
2.15

2.1
2.05

1.85
1.9
1.85
1.8
1.75 4
1.7
1.65
1.6
1.55
1.5
1.45
1.4
1.35
1.3
1.25

135,000

140,000

Time (sec)

¥ — Forward @

Reverse

145,000

150,000




Processing Mode

135,000 140,000 145,000 150,000
Time (sec)

v — Forward W Reverse

IO = Fixed NL, 1 = Fixed WL, 2 = Float, 3 = DGNS5, 4 =RTCM, 5 = IAPPP, 6 = C/A, 7 = GNS5 Nav, 8 = DR




1,650
1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950 -
500 -
850
800
750
700
550
500
550
500

-200
-300
-400
-500
-600
-700

135,000 140,000

Time (sec)

145,000

150,000

— xaccelerometer bias {(micro-g} — vy accelerometer bias (micro-g)

135,000 140,000

Time (sec)

145,000

150,000

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




0.15

-0.25
-0.3
-0.35

-0.65
-0.7
-0.75

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

135,000 140,000 145,000
Time (sec)
= x-gyro bias (deg/hr) = y gyro bias {deg/hr) =g
| i e
135,000 140,000 145,000 150,000

Time (sec)

= x gyro scale error (ppm) = y gyro scale error {(ppm)

150,000



MNB19119B

Reference to IMU Lever &rm Reference to IMU Mounting Angles

X 0.034m | ||| % 0,000 deg |
¥ [0.018m ] Y [0.000 deg

z [o0t6m |z 0.000 deg |
Reference to Primary GNSS Lever Arm Burcraft to Reference Mounting Angles

X AL LI - 10.000 deg |
Y [0.061m L [0.000 ceg i
Z §_&.:35 m i z |0.000 deg |
Standard '

Deviation
<3cm 10em 50cm 1m 10m



Timing

Start. | TH6063000 Data Iner. {zec)

End 165884000 Output Record 0.005000
Entire time interval MU 0005000
[+] Seconds of start weelk | Primary GNSS 1.000000

UTC Offset 18.000

Altitude (m)

158,000 160,000 162,000 164,000
Time (sec)



Roll (deg)

20
18
16
14
12
10

158,000 160,000 162,000 154,000
Time (sec)

Pitch (deg)

124
13
gl

e

158,000 160,000 162,000 164,000
Time (sec)



0.048

0.046
0.044
0.042

0.04

0.038
0.038
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

|
| - |17 i

AT g A,

157,000 156,000 159,000 160,000 161,000 162,000 163,000 164,000 165,000

Time (sec)

— MNorth Position Errar RMS (m) — East Position Error RMS [m) — Cown Po

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
0.004
0.002

-0.002
-0.004
-0.006 4
-0.008
-0.01
-0.012
-0.014
-0.016
-0.018

158,000 160,000 162,000 164,000
Time (sec)

— Morth {m) — East (m) Lown (m) =— DR mode




|

IIL_

158,000 160,000 162,000
Time {sec)

— Number of GPS Satellites — Mumber of GLONASS Satellites

164,000

50,000
48,000
46,000
44,000
42,000
40,000
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000

8,000

6,000

Baseline Length(m)

ol

157,000 153,000 159,000 160,000 161,000 162,000 163,000

Time (sec)

164,000 165,000




PDOP

2.2
2.15
2.1
2.05

1.957
1.9 T
1.85 .
1.8
1.75 H
1.7
1.65
1.6 +
1.55
1.5

1.4 \J
1.35
1.3

1.25
1.2

1.45° et

158,000 160,000 162,000 164,000
Time (sec)

V¥ — Forward W Reverse

Processing Mode

157,000 158,000 159,000 160,000 161,000 162,000 163,000 164,000 165,000
Time (sec)

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




1,450
1,400

1,350
1,300

1,250
1,200

1,150
1,100

1,050

1,000
950
900 -

850

800

750
700
650

600 |
550

500
450

400
350

300

1,000

600
500
400
300

200

-100
-200
-300
-400
-500

-600

158,000 160,000 162,000 164,000
Time {sec)

= x accelerometer bias {micro-g) = y accelerometer bias (micro-g)

158,000 160,000 162,000 164,000
Time (sec)

— x acceleraometer scale error (ppm) — yaccelerometerscale error (ppm)




-0.15

-0.2

-0.25

-0.3

-0.35-

-0.4

-0.45 -

-0.5

-0.65- -

-0.7

158,000 160,000 162,000 164,000
Time {sec)

— % gyro bias (dea’hr) — v gyro bias (deg/hr) z

1,600 : — : S —

Aot //\
1,400 e e— — :

1,300 = ———

1,200 — —
1,100

1,000

158,000 150,000 162,000 164,000
Time (sec)

— x gyro scale error (ppm) — v gyro scale error (ppm) z ay




PTG19071A

SmartBase Region

Project Settings

General Information Stabilized Mount to IMU Lever Arm Stabilized Mount to IMU Mounting Angles
& Units X 0.034m X 0.000 deg
View
00 00 de
Rover liigort Y 0.010m Y 0.000 deg
I3 Satellite Selection Z 0.352m 74 0.000 deg
GNSS-Inertial Processor
Vo Stabilized Mount to Primary GNSS Lever Aircraft to Stabilized Mount Mounting
iming Arm Angles )
Algorithms X 0.054m X 000 deg
Initialization
iLever Arms and Mounting Angles § Y] 0.140m Y 0.000 deg
3 Export
74 0.987m Z 0.000 deg
Camera L
A Standard
& LiDAR Deviation
SAR <3cm 10cm 50cm 1m  10m
Measurements are to the stabilized platform’s center of rotation with the Gimbal in the rest position.
4 i >

Cancel




& Project Settings

E5 General Information
3 Units

B View

3 Rover Import

F3 Satellite Selection
=]

nertial Processor

Algorithms
Initialization
Lever Arms and Mounting Angles
9 Export
9 Camera
9 LDAR
9 SAR

Timing

Start  226498.000

End 242351.000
M Entire time interval
[ Seconds of start week

UTC Offset 18.000

Data

|Output Record
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Incr. (sec)

[0.005000
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1,900
1,800
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1,000
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Time (sec)
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240,000
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0.045 |

0.04 -
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s
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55,000
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Baseline Length(m)
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Time (sec)

PDOP
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242,000

1.75

1.25 1

230,000

235,000
Time (sec)

IF — Forward ¥

Reverse

240,000




5.5+

4.5

3.5

Processing Mode

230,000 235,000 240,000
Time (sec)

[

Forward ¥ - Reverse

[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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Project Settings

=1 General Information
Ea Units
5 Miew
5 Raver Import
1 Satelite Selection
7 GHSS-nertial Processor
= Timing
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Iriitialization

SiLever Az and Mounting Angles

7 Expaort
1 Camera
5 LiD&R
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Aircraft to Stabilized Mount Mounting
Angles
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teasurements are to the stabilized platform's center of rotation with the Gimbal in the rest position.
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Processing Mode
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Units

View

Rover Import
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Timing
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Export
Camera
LiDAR
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Standard '

Deviation
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Measurements are to the stabilized platform’s center of rotation with the Gimbal in the rest position



&' Project Settings

Timing
Start
End

E3 General Information

3 Units

B2 View

9 Rover Import

9 Satellite Selection

9 GNSS-Inertial Processor

153430.029

166488.000
[ Entire time interval
[ Seconds of start week

UTC Offset 18.000
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Data
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Output Record

0.005000

IMU
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Primary GNSS

1.000000 v

Altitude (m)

2,600
2,500
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0.006
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-0.02
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Time (sec)

— North Position Error RMS (m) — East Position Error RMS (m) Do
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Time (sec)

— North (m) — East (m) Down (m) == DR mode
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Processing Mode
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Time (sec)

[V — Forward ¥~ Reverse

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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Export
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LiDAR
9 SAR
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Measurements are to the stabilized platform’s center of rotation with the Gimbal in the rest position
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Project Settings
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General Information
Units

View

Rover Import
Satellite Selection

FOOPOEOE

Initialization
Lever Arms and Mounting Angles
E9 Export
B3 Camera
9 LiDAR
2 sAR

< L] »

Timing

Start | 223301.000

End |238961.000
[ Entire time interval
[4 Seconds of start week

UTC Offset 18.000

' Data

Incr. (sec)

Output Record

0.005000

IMU

0.005000

Primary GNSS
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Altitude (m)
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400 -
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Roll (deg)
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230,000
Time (sec)
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235,000

225,000

230,000
Time (sec)

235,000




0.046
0.044 1
0.0421 |
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 -

226,000 228,000 230,000 232,000 234,000 236,000 238,000
Time (sec)

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

0.008 -

0.006 -

0.004 |

0.002

——
-
—

-0.002

-0.004 |

-0.006 -

-0.008 |
-0.014 1|
-0.012

-0.014 | ‘

-0.016

-0.018

225,000 230,000 235,000
Time (sec)

— North (m) — East (m) Down (m) = DR mode
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20,000-
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226,000
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PDOP

21
2.05

1.95
1.9
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1.8
1.75 4
1.7
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1.6
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1.5
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1.4
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1.3
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Time (sec)

V¥ — Forward W -~ Reverse

Processing Mode

224,000 226,000 228,000 230,000 232,000 234,000 236,000 238,000
Time (sec)

IW — Forward ¥ Reverse]

IO = 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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Export

Camera
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Stabilized Mount to IMU Lever Arm
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Stabilized Mount to Primary GNSS Lever
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X 0.054m
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Standard
Deviation
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Stabilized Mount to IMU Mounting Angles

X 0.000 deg
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Aircraft to Stabilized Mount Mounting
Angles

X 0.000 deg
Y 0.000 deg
Z 0.000 deg

Measurements are to the stabilized platform's center of rotation with the Gimbal in the rest position.
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~ Project Settings

E3 General Information

B9 Units

B View

E3 Rover Import

9 Satellite Selection

5 GNSS-Inertial Processor

Algorithms
Initialization
Lever Arms and Mounting Angles
S Export
9 Camera
9 LiDAR
9 SAR

Timing
Start 45646.000
End 250935.000
[ Entire time interval
[4 Seconds of start week
UTC Offset 18.000

Data
Output Record
MU
[ Primary GNSS
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PDOP
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— Forward [V - Reverse

Processing Mode

247,000 248,000 249,000 250,000
Time (sec)
¥ — Forward Reverse

Fixed NL, 1 = Fixed WL, 2 = Float, 3 = DGNSS, 4 = RTCM, 5 = IAPPP, 6 = C/A, 7 = GNSS Nav, 8 = DR I
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LT z il [0.000 deg |
| Camera — i
| — Standard
LiDAR Devistion




" Project Settings

=1 General Information

5 Units

= View

E=1 Rover Import

5 Satellite Selection

1 GMSS-Inertial Processor

jgorithms
i+ Initialization
- Lewver Arms and Mounting Angles

Timing

Start  |318077.000

End | 335094.000
Entire time interval
[ Seconds of start week

UTC Offset 18.000

Data

Iner. (sec)

Output Record

0.005000

My

0.005000

Primary GN5S

1.000000

Altitude (m)

320,000

322,000

324,000 326,000

328,000
Time (sec)

330,000

332,000

334,000




Roll (deg)

320,000 322,000 324,000 326,000 328,000
Time (sec)

Pitch (deg)

330,000

=11 4
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320,000 325,000
Time (sec)

330,000

335,000




0.084
0.083
0.082
0.01

.08
0.038
0.038
0.037
0.038
0.035
0.034
0.033
0.032
0.031

0.03
0.028
0.028
0.027
0.026
0.025
0.02¢
0.023
0.022
0.021

0.02
0.018
0.018
0.017
0.016
0.015
0.014
0.013
0012
0011

0.01
0.008
0.008
0.007

0.086

0.088

0.072

0.084

0.056

0.038

0.032

0.024

0.018

0.008

-0.008

-0.016

-0.024

0.032

-0.04

-0.048

-0.056

-0.084

-0.072

-0.08

-0.088

-0.096

319,000 320000 321,000 322,000 323,000 324000 325000 326000 327,000 328,000 329,000 330,000 331,000 332000 333,000 334000 335000
e (sec)

— North Position Error RIS (m) — East Position Error RMS (m) — Dvwn 7o,

320,000 322,000 324,000 326,000 328,000 330,000 332,000 334,000
Time (sec)

— North (m) — East(m) — O — DR mode




45,000
45,000
44,000
43,000
42,000
41,000
40,000
35,000
38,000
37,000
36,000
35,000
34,000
33,000
32,000
31,000
30,000
25,000
28,000
27,000
26,000
25,000
24,000
23,000
22,000
21,000
20,000
15,000
18,000
17,000
16,000
15,000
14,000
13,000
12,000
11,000
10,000

2,000

8,000

7,000

6,000

5,000

4,000

319000 320000 32,000 322000 323,000 324000 325000 326000 327000 328000 323000 330000 3000 332000 333000 334000 335,000
Time (sec)
[ Narmber of GPs Satelites — Nomber of GLONASS Satelites
Baseline Length(m)
3000 0000 wm2otn 32000 33000 324000 35000 326000 3eoln 328000 | 329000 | 30000 300 32000 33000 334000 335,000
Time (sec)



PDOP

319,000

320,000

321,000

322,000

323,000

324,000

325,000

326,000 327,000
Time (sec)

Processing Mode

328,000

529,000

330,000

331,000

332,000

333,000

334,000

335,000

319,000

320,000

321,000

322,000

323,000

324,000

325,000

ixed NL, 1 = Fixed WL, 2 = Float, 3 = DGNSS, &

RTCH, 5 = 14PPP, &

/A, 7 = GNSS Nav,

oR

326000 327,000
Time (sec)

328,000

329,000

330,000

331,000

332,000

333,000

334,000

335,000



3,700
3,600
3,500
3,400 =
3,300 -

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

520,000 322,000 324,000 326,000 328,000 330,000 332,000 334,000
Time (sec)

500

320,000 322,000 324,000 326,000 328,000 330,000 332,000 334,000
Time (sec)

= scale error (ppm) — y error (ppm) — = accelsrometer sc:
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320,000 322,000 324,000 S P 328,000 330,000 332,000 334,000
Time (sec

— X gyro bias (deg/hr) — y gyro biss (deg/hr) — =

230

320,000 322,000 324,000 326,000 328,000 330,000 332,000 334,000
Time (sec)

— x gyro scale error (ppm) — y gyro scale error (ppm) o ]
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IS General Information

B2 Units

2 View

3 Rover Import

IS Satellite Selection

5 GNSS-Inertial Processor

Reference to IMU Lever Arm
X .034m

Y .018m

Ii IIo Io

2

Reference to Primary GNSS Lever Arm

Reference to IMU Mounting Angles
X .000 deg
Y .000 deg
z 000 deg

it Aircraft to Reference Mounting Angles
Algorithms X 0.118m X
Initialization
Love m s Mouning ol | ¥ Y
B Ex
oyt z 2%%2m z
I3 Camera '
. Standard
& LDAR Deviation
2 SAR <3cm 10cm 50cm 1m 10m
4 LU | »
@ Project dettings
I3 General Information Timing
B3 Units Start  |392788.789 Data Incr. (sec)
B View End  |405064.463 Output Record _0.005000
I3 Rover Import [] Entire time interval IMU 0.005000
5 Satellite Selection [ Seconds of startweek | Primary GNSS 1.000000
F3 GNSS-Inertial Pre ’
reriel Focesser UTCOfiset 18000

Algorithms
Initialization
Lever Arms and Mounting Angles
9 Export
I3 Camera
9 LDAR
2 SAR




Roll (deg)

*M

395,000

400,000
Time (sec)

Pitch (deg)

405,000

Noow

:

395,000

400,000
Time (sec)

405,000




0.031 9+
0.03 4
0.029 4|
0.028 9|
0.027 4
0.026
0.025
0.024
0.023
0.022
0.021-
0.02-
0.019
0.018
0.017
0.016
0.015 4
0.014
0.013
0.012
0.011
0.01
0.009 4
0.008
0.007 4

394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

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

0.018
0.016

0.014
0.012
0.01 -
0.008
0.006 -
0.004
0.002

-0.002
-0.004 1

-0.006 -
-0.008

-0.01-

-0.012

-0.014 |

394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

I— North (m) — East (m) Down (m) == DR mode
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10

393,000 393,500 394,000 394,500 395,000 395,500
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

22,000
21,000
20,000
19,000 |
18,000 |
17,000 |
16,000 |
15,000
14,000 |
13,000
12,000
11,000
10,000 |
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)




PDOP

394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

[V — Forward ¥ Reverse

Processing Mode

394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

¥ — Forward ¥ Reverse

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




4,200 — T e i S

-200 - - -
-400- : . N — -~ —— —

394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

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

1,700
1,600
1,500
1,400 ]
1,300
1,200 . -
1,100 -
1,000
900 —

500
400

300
200
100 4 1 g 1 ‘ ™~

-100 -
-200 -—

394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) 2




0.4-

0.3

02+

0.1-

280
260
240
220 -
200
180
160 -
140 -
120 -
100
80
60
40

404,000

394,000 396,000 398,000 400,000 402,000
Time (sec)
— x gyro bias (deg/hr) — y gyro bias (deg/hr) zgyro b
394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

— x gyro scale error (ppm) — vy gyro scale error (ppm) z gyro scale error (ppm
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Project Settings

General Information
3 Units

View

Rover Import

Satellite Selection
GNSS-Inertial Processor
Timing

Algorithms

Initialization

iLever Arms and Mounting Angles |

Export
Camera
LiDAR
SAR

ariBase Regjon

Reference to IMU Lever Arm

X
Y

0.034m
0.018m

Reference to Primary GNSS Lever Arm

X
Y

Standard
Deviation

0.118m
-0.062m

-0.952m

<3cm 10cm 50cm 1m 10m

Reference to IMU Mounting Angles

X ‘C‘ 000 deg
Y [0.000 deg
z [0.000 deg

Aircraft to Reference Mounting Angles

X 0.000 deg
Y ‘O 000 deg
z 000 deg



& Project Settings

9 General Information

3 Units

B9 View

3 Rover Import

E5 Satellite Selection
nertial Processor

Timing

Start  [418128.002

| Data

Incr. (sec)

End  |425000.238

Output Record

0.005000

[[] Entire time interval

[ Seconds of start week

UTC Offset 18.000

IMU

0.005000

Primary GNSS

1.000000

Altitude (m)

1,650
1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000

418,000

420,000

422,000

Time (sec)

424,000

426,000




Roll (deg)

418,000 420,000 422,000 424,000 426,000
Time (sec)
Pitch (deg)
(11
I L
| LI
I |
418,000 420,000 422,000 424,000 426,000

Time (sec)




0.032

0.03 41

0.028 1/

0.026

0.024

0.022-

0.02

0.018

0.016

0.014-

0.012

0.01 -

0.008

A

A—
\ PR LY

\ /
Aowert O 'l‘»,\"\ﬂ.}?‘\'

\

PA's

0.006 -
0.0055
0.005
0.0045
0.004 -
0.0035
0.003
0.0025 -
0.002-
0.0015
0.001
0.0005

-0.0005 4
-0.001
-0.0015
-0.002
-0.0025 -
-0.003
-0.0035
-0.004
-0.0045 |

419,000

420,000 421,000

422,000 423,000

Time (sec)

424,000

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

m

-+~
-
-

=k

419,000

420,000 421,000

422,000 423,000

Time (sec)

[— North (m) — East (m)

— DR model

424,000 425,000



b

415,000 420,000 421,000 422,000 423,000 424,000 425,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

30,000
29,000 -
28,000 |
27,000
26,000
25,000
24,000
23,000
22,000
21,000
20,000
19,000 ¢
18,000 -
17,000
16,000 -
15,000 -
14,000 -
13,000
12,000 -
11,000
10,000 -
9,000
8,000
7,000 ]
6,000 |
5,000 |

415,000 420,000 421,000 422,000 423,000 424,000
Time (sec)



PDOP

1.45

1.4+

1.35

419,000 420,000 421,000 422,000
Time (sec)

[V — Forward [V~ Reverse

Processing Mode

423,000

424,000

425,000

419,000 420,000 421,000 422,000
Time (sec)

[V — Forward ¥ -~ Reverse

423,000

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

424,000

425,000



3,600
3,400
3,200

3,000 -
2,800

2,600

2,400

2,200

2,000 -
1,800
1,600
1,400

1,200

1,000

-200
-400-

1,000
900
800 -
700
600
500
400 4
300 4
200

100 -

-300

-500 -

419,000 420,000 421,000 422,000

425,000

423,000 424,000
Time (sec)
— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g) micro-g
-100 | et
200 —~
-400 1 -
419,000 420,000 421,000 422,000 423,000 424,000 425,000

Time (sec)

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




0.4

0.3

0.2

0.1

425,000

419,000 420,000 421,000 422,000 423,000 424,000
Time (sec)
— x gyro bias (deg/hr) — y gyro bias (deg/hr) b
415,000 420,000 421,000 422,000 423,000 424,000 425,000
Time (sec)

[— x gyro scale error (ppm) — y gyro scale error (ppm)
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Smar@xReéin

Reference to IMU Lever Arm Reference to IMU Mounting Angles

X (0.034m ” X [0.000 deg

V7 (0.018m ” Y 0.000 deg

Z [-0.155m z (0.000 deg

Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
X 0.118m ‘ X [0.000 deg

Y [-0.062m Y 0.000 deg

Z »-0,952m Z ‘O.CCO deg

Standard '

Deviation

<3cm 10cm 50cm 1m 10m



Timing

Start  [501122.332

Data

Incr. (sec)

End [504930.456

Output Record

0.005000

[] Entire time interval
-] Seconds of start week

UTC Offset 18.000

MU

0.005000

Primary GNSS

1.000000

Altitude (m)

1,600 -
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950 -
900 -
850 -
800 -
750 -
700 -
650 -
600 -
550 -
500 -
450 -

350

500,000

502,000
Time (sec)

504,000

506,000




Roll (deg)

500,000

502,000

Time (sec)

Pitch (deg)

504,000

506,000

o KN W A OO0 N

500,000

502,000

Time (sec)

504,000

506,000




0.027 4
0.026 4 ¢
0.025 41

0.024 -
0.023 -
0.022
0.021 -
0.02
0.019-
0.018
0.017 -
0.016 -
0.015 1
0.014 -
0.013 1
0.012-
0.011-
0.01
0.009 -
0.008 -

\ ™ 'A;/ l‘.'"\“

LA™ ol

0.006 -

0.004 1

0.002

-0.002-

-0.004 -

-0.006 |

-0.008

-0.01

-0.012

-0.014

-0.016

-0.018

-0.02

-0.022

501,500 502,000 502,500 503,000 503,500 504,000 504,500
Time (sec)

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

e

=Y
—_—
< >

502,000 503,000 504,000
Time (sec)

wn (m) =— DR mode

— North (m) — East (m)
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i 1

502,000 503,000 504,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

39,000 -
38,000 -
37,000
36,000 -
35,000 -
34,000
33,000
32,000 -
31,000
30,000
29,000
28,000
27,000
26,000 -
25,000
24,000
23,000
22,000
21,000
20,000
15,000
18,000
17,000
16,000
15,000 -
14,000

501,500 502,000 502,500 503,000 503,500 504,000 504,500
Time (sec)



1.7+

1.65

1.6

1.55

1.5

PDOP

502,000 503,000 504,000
Time (sec)

[V — Forward [V -~ Reverse

Processing Mode

502,000 503,000 504,000
Time (sec)

[V — Forward ¥ Reverse

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




3,800

3,600
3,400
3,200

3,000
2,800
2,600
2,400

2,200
2,000 ¢
1,800

1,600
1,400

1,200

1,000

-200

-400

502,000

503,000
Time (sec)

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g)

1,100

1,000
900 -
800 -
700

600 -

300 -
200 -

100 -

-100 -

-200

502,000

503,000
Time (sec)

504,000

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)




0.35 ¢
0.3-
0.25 -

0.2
0.15

0.1

0.05

-0.05

-0.1 4

-0.15

-0.2 4
-0.25
-0.3

-0.35

S0:4:3
-0.45 1
-0.5 4

-0.55

-0.6 1

-0.65
-0.7
-0.75
-0.8

280
260
240
220
200

180 -

160
140

120 -
100 -

502,000 503,000 504,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr)

502,000 503‘,000 504,000
Time (sec)

— x gyro scale error (ppm) — y gyro scale error (ppm) z gyro
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20000m

General Information
Units
View
Rover Import

3 Satellite Selection
GNSS-Inertial Processor
Timing
Algorithms
Initialization
Lever Arms and Mounting Angles
Export
Camera
LiDAR
SAR

Reference to IMU Lever Arm

X 0.034m
! 0.018m
74 0.155m

Reference to Primary GNSS Lever Arm

X 0.118m
Y [-0.062m
pA -0.952m
Standard
Deviation

<3cm 10cm 50cm 1m

Smaf8aseRegion

Reference to IMU Mounting Angles

X ‘C 000 deg
Y 0.000 deg
z [0.000 deg

Aircraft to Reference Mounting Angles

X 0.000 deg
Y [0.000 deg
z 0.000 deg

Cancel




@ Project Settings

£ General Information Timing
B3 Units Start  [563541.234 | | Data Incr. (sec)
5 View End [579501.769 Output Record 0.005000
3 Rover Import [] Entire time interval IMU 0.005000
I9 Satellite Selection [ Seconds of start week | Primary GNSS 1.000000
5 GNSS-Inertial Processor

Timi UTC Offset 18.000

iming
Algorithms
Initialization

Altitude (m)

1,800 |
1,700
1,600
1,500 -
1,400
1,300
1,200
1,100
1,000 |

900

800 -

600 -
500 -

400 -

565,000 570,000 575,000 580,000
Time (sec)



Roll (deg)

565,000 570,000 575,000 580,000
Time (sec)
Pitch (deg)
I
I |
| i |
|
|
|
565,000 570,000 575,000 580,000

Time (sec)



0.042 -

0.04 |

0.038 4

0.036 -
0.034 -

0.0324 |

0.03 4|

0.028 4

0.026
0.024 -
0.022-

0.02
0.018-
0.016 -
0.014 -
0.012-

0.01 -
0.008 -

0.008 -

0.007 -

0.006 -

0.005 -

0.004

0.003 -

0.002

0.001 -

-0.001 -

-0.002 -

-0.003 -

-0.004 -

-0.005

-0.006 -

|
b"'
'.
'FMJ |
\ i k! t
\ : }\ y | L//L ,\/n‘.l.,;
\ WA Maag! [
K ¥ v,:r"m
564,000 566,000 568,000 570,000 572,000 574,000 576,000 578,000
Time (sec)
— North Position Error RMS (m) — East Position Error RMS (m) D
| .
" I — 1Y :
o =) T ¥
/ | |
!

565,000

570,000 575,000

Time (sec)

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




12 4

13

10 4

565,000 570,000 575,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

36,000 -
34,000
32,000
30,000
28,000 1
26,000 1
24,000
22,000
20,000 1
18,000
16,000 |
14,000
12,000
10,000

8,000 1

6,000 1

4,000

2,000

564,000 566,000 568,000 570,000 572,000 574,000 576,000 578,000
Time (sec)



PDOP

1.6

1.55 1

1.5

565,000 570,000 575,000
Time (sec)

[V — Forward ¥ Reverse

Processing Mode

565,000 570,000 575,000
Time (sec)

[V — Forward ¥ -~ Reverse

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




4,600
4,400 oo -
4,200 S
4,000 Ry
3,800 1 —— =

3,600 e

3,400 Mot

3,200 e
3,000
2,800
2,600
2,400
2,200
2,000-
1,800
1,600
1,400
1,200
1,000

-200
-400

565,000 570,000 575,000
Time (sec)

— x accelerometer bias (micro-g) — y accelerometer bias (micro-g) 2

2,100 — — ——
2,000 : ~
1,900 —
1,800
1,700
1,600
1,500
1,400
1,300
1,200
1,100 - .
1,000
900
800
700 =2 - - — e
600
500
400
300
200 -
100 — —

-100 ~

565,000 570,000 575,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z3a




0.4

0.3

0.2

565,000 570,000 575,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro bias (deg/hr

565,000 570,000 575,000
Time (sec)

— x gyro scale error (ppm) — y gyro scale error (ppm) z gy
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Reference to IMU Lever Arm

X 0.034m
Y (0.018m
Z [0.155m

Reference to Primary GNSS Lever Arm

X |-0.118m
Y |-0.062m
z [0.952m
Standard '
Deviation

<3cm 10cm 50cm 1m

10m

Base Region

Reference to IMU Mounting Angles

X (0.000 deg
Y :O.C-C-O deg
7 0.000 deg
Aircraft to Reference Mounting Angles
X [0.000 deg
Y _O.C’C‘O deg
z [0.000 deg



Timing
Start 584816.000
End 594248.000
[4] Entire time interval
] Seconds of start week
UTC Offset 18.000

Data Incr. (sec)
Output Record 0.005000
MU 0.005000
Primary GNSS 1.000000

Altitude (m)

1,700
1,650
1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950 -
500 -
850 -
800 -
750 4
700 4
650 -
600 -
550 -
500 -
450 -
400 -
350 4

586,000

588,000 590,000
Time (sec)

592,000

594,000



Roll (deg)

594,000

586,000 588,000 590,000 592,000
Time (sec)
Pitch (deg)
|
586,000 588,000 590,000 592,000 594,000

Time (sec)



0.044 -
0.042
0.04 |
0.0384 |
0.036 -
0.034 4 |
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

586,000 587,000 588,000 589,000 590,000 591,000 592,000 593,000 594,000
Time (sec)

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

0.02
0.018 1
0.016
0.014
0.012

0.01 4
0.008 1

0.006 -

o rirL .

-0.0024 |/

-

=

-0.004 4 |/
-0.006

-0.008 -

-0.01

-0.012

586,000 588,000 590,000 592,000 594,000
Time (sec)

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




11

10 -

586,000 588,000 590,000 592,000 594,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

34,000
32,000
30,000
28,000
26,000 -
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000

2,000

586,000 587,000 588,000 589,000 590,000 591,000 592,000 593,000 594,000
Time (sec)




PDOP

1.75
1.7
1.65
1.6
1.55
1.5
1.45
1.4
1.35
1.3
1.25
1.2
1.15

586,000 588,000 590,000 592,000 594,000

Time (sec)
Processing Mode
0
586,000 588,000 590,000 592,000 594,000

Time (sec)

Forward ¥ Reverse

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




3,400
3,200 I S— -
3,000 - —a = T DD O——
2,800
2,600-
2,400
2,200
2,000
1,800
1,600
1,400
1,200-
1,000
800 -
600
400
200

-200
-400

-600 -~

586,000 588,000 590,000 592,000 594,000
Time (sec)

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

2,100 — —
2,000 ~

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

700 t t — 3 1
500 o i £
500 t : .
400
300
200
100 - — I 1 —

-100 =

586,000 588,000 590,000 592,000 594,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z




0.3

0.2

220 4
200
180 -
160

120 -
100 -

586,000 588,000 590,000 592,000 594,000
Time (sec)
— x gyro bias (deg/hr) — y gyro bias (deg/hr) h
586,000 588,000 590,000 592,000 594,000
Time (sec)

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




UNB19091A

Reference to IMU Lever Arm

X 0.034m
Y 0.018m
z -0.155m

Reference to Primary GNSS Lever Arm

X 0.118m
Y -0.062m
7 -0.952m
Standard '
Deviation

<3cm 10cm 50cm 1m 10m

rtBase Region

Reference to IMU Mounting Angles

X 0.000 deg
Y 0.000 deg
Z 0.000 deg

Aircraft to Reference Mounting Angles

X 0.000 deg

<
©

000 deg

N
]

000 deg




Reference to IMU Lever Arm Reference to IMU Mounting Angles

x [0.032m ] x [0.000 deg |
G [0.018m | 7 [0.000 deg ]
z [-0.155m ] = |0.000 deg |
Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles

x [0118m | 3 [0.000 deg ]
Y [-0.062m | Y [0.000 deg |
Zz [-0.952m | z [0.000 deg |
S

<3cm 10cm 50cm 1m  10m

Altitude (m)

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

400 -

148,000 150,000 152,000 154,000 156,000 158,000 160,000
Time (sec)



Roll (deg)

148,000 150,000 152,000 154,000 156,000
Time (sec)

Pitch (deg)

158,000

160,000

«

Now s

148,000 150,000 152,000 154,000 156,000
Time (sec)

158,000

160,000




0.046
0.044 ]
0.042
0.04
0.038 ]
0.036 1
0.034 ]
0.032 |
0.03
0.028
0.026 ]
0.024 ] ‘
0.022 - A A A
0.02
0.018 ]
0.016 ]

0.014
0.012
0.01

0.008

149,000 150,000 151,000 152,000 153,000 154,000 155,000 156,000 157,000 158,000 159,000 160,000 161,000
Time (sec)

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

0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

-0.002
-0.004 |
-0.006 -
-0.008 -

-0.01
-0.012
-0.014
-0.016 |

-0.018

150,000 152,000 154,000 156,000 158,000 160,000
Time (sec)

I—North (m) — East(m) Down (m) = DR mode
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10

150,000 152,000 154,000 156,000 158,000 160,000
Time (sec)

I— Number of GPS Satellites — Number of GLONASS Satellites l

Baseline Length(m)

34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000

8,000

6,000

4,000

2,000

149,000 150,000 151,000 152,000 153,000 154,000 155,000 156,000 157,000 158,000 159,000 160,000 161,000
Time (sec)




PDOP

1.9
1.85
1.8
1.75
1.7
1.65
1.6
1.55
1.5

1.45

1.4

1.35

1.3
1.25
1.2
1.15
1.1

150,000 152,000 154,000 156,000 158,000 160,000
Time (sec)

[V — Forward ¥~ Reverse ]

Processing Mode

150,000 152,000 154,000 156,000 158,000 160,000
Time (sec)

¥ — Forward ¥ Reverse

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




3,200
3,000 e e e
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

S WMMW

-400 -

150,000 152,000 154,000 156,000 158,000 160,000
Time (sec)

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g) z

150,000 152,000 154,000 156,000 158,000 160,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)




0.7
0.6
0.5
0.4
0.3
0.2
0.1

-0.1 4
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9

-1.1

-1.2

150,000 152,000 154,000 156,000 158,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro bias (deg,

160,000

180 -

160 -

140 -

120 -

100

80 -

60

40

20

150,000 152,000 154,000 156,000 158,000
Time (sec)

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

160,000




UNB19092

20000m

Project Settings

General Information
Units

View

Rover Import

Satellite Selection
GNSS-Inertial Processor
Timing

Algorithms

Initialization

Lever Arms and Mounting Angles i

Export
3 Camera

LiDAR

SAR

Reference to IMU Lever Arm

X 0.034m
Y 0.018m
z [0.155m

Reference to Primary GNSS Lever Arm

X 0.118m
i -0.062m
7 0.952m
Standard
Deviation

<3em 10cm 50cm  1m

Reference to IMU Mounting Angles

X 0.000 deg
A f 0.000 deg
74 0.000 deg

Aircraft to Reference Mounting Angles

X ‘0 000 deg
i 0.000 deg
z 0.000 deg

Cancel




& Project Settings

3 General Information
E3 Units
B2 View

9 Rover Import

I9 Satellite Selection
9 GNSS-Inertial Processor

1,650
1,600
1,550
1,500

1,450

1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050

1,000-

950
S00
850
800
750

700 4

650

600 -

550
500
450
400
350

Timing

Start | 217773.000

End 228722.000
[ Entire time interval
Seconds of start week

UTC Offset 18.000

Data

Incr. (sec)

Output Record

0.005000

IMU

0.005000

Primary GNSS

1.000000

Altitude (m)

218,000

220,000 222,000

224,000

Time (sec)

226,000

228,000




Roll (deg)

218,000

220,000

222,000 224,000

Time (sec)

Pitch (deg)

226,000

228,000

218,000

220,000

222,000

224,000
Time (sec)

226,000

228,000




0.042
0.04 |
0.0389
0.036 9 |
0.034
0.032
0.03 4
0.028
0.026 |
0.024 |
0.022
0.02
0.018
0.016 |

0.014

0.012
0.01

0.008

219,000 220,000 221,000 222,000 223,000 224,000 225,000 226,000 227,000 228,000
Time (sec)

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

0.007
0.006 -
0.005 |
0.004 |
0.003 |
0.002

0.001

.

N

-0.001 ‘

-0.002 1

\
| S S
——

-0.003

-0.004 -

-0.005 -

-0.006 -
-0.007 1

-0.008

220,000 222,000 224,000 226,000 228,000
Time (sec)

— North (m) — East (m) — Down (m) — DR mode |




220,000 222,000 224,000 226,000 228,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

34,000
32,000
30,000 -
28,000
26,000 -
24,000
22,000
20,000
18,000
16,000 -
14,000
12,000
10,000
8,000
6,000 -
4,000

2,000

219,000 220,000 221,000 222,000 223,000 224,000 225,000 226,000 227,000 228,000
Time (sec)



PDOP

-
o

1.3

1.25

1.2

1.15

1.1

1.05

220,000 222,000 224,000 226,000 228,000
Time (sec)

¥ — Forward ¥ Reverse

Processing Mode

220,000 222,000 224,000 226,000 228,000
Time (sec)

[V — Forward ¥ Reverse

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




4,200
4,000 — - - ——
3,800 P S s M
3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000
800 -
600 -
400 -
200

-200

220,000 222,000 224,000 226,000 228,000
Time (sec)

[— x accelerometer bias (micro-g) — y accelerometer bias (micro-g)

1,400
1,300
1,200 e ———
1,100 ] e : e
1,000 —

800
700 e
600 ~

400 -
300
200

100

-100 L ? ~
200 4 === } -

-300- —

-400 T—

220,000 222,000 224,000 226,000 228,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z




0.2
0.15

0.1
0.05

-0.05
0.1
-0.15
-0.2
-0.251
-0.3
-0.35-
0.4
-0.45
-0.5
-0.55
0.6
-0.65
-0.7
-0.75
0.8
-0.851

200

190

180
170

160 -
150 4
140 -

130

110

220,000

I—- x gyro bias (deg/hr) — y gyro bias (deg/hr)

220,000

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




UNB19092B

General Information
Units

View

Rover Import

Satellite Selection
GNSS-Inertial Processor
Timing

Algorithms

Initialization

iLever Arms and Mounting Angles i

Export
Camera
LiDAR
SAR

ShafaRely

Reference to IMU Lever Arm

X 0.034m
Y 0.018m
z 0.155m

Reference to Primary GNSS Lever Arm

X 0.118m
Y 0.062m
Z 0.952m
Standard
Deviation

<3cm 10cm 50cm 1m

Reference to IMU Mounting Angles

X 0.000 deg
\ f 0.000 deg
7 0.000 deg
Aircraft to Reference Mounting Angles
X 0.000 deg
Y 0.000 deg
z 0.000 deg



Project Settings

General Information
Units

View

Rover Import

Satellite Selection
GNSS-Inertial Processor

FTOPOEORD €

Initialization
Lever Arms and Mounting Angles
9 Exoort

Timing

Start | 239252.000

End 249527.000
EA Entire time interval
[ Seconds of start week

UTC Offset 18.000

Altitude (m)

Data

Incr. (sec)

Output Record

0.005000

IMU

0.005000

Primary GNSS

1.000000

1,650
1,600
1,550 -
1,500
1,450
1,400
1,350 ¢
1,300
1,250
1,200
1,150
1,100
1,050
1,000

950 -

900 -

850

800 -

700 -
650 -
600 -
550 -
500 -
450 -
400
350 -

240,000

242,000

244,000
Time (sec)

246,000

248,000




Roll (deg)

»

246,000

248,000

240,000 242,000 244,000
Time (sec)
Pitch (deg)
| ‘
240,000 242,000 244,000 246,000 248,000

Time (sec)




0.046
0.044
0.042
0.04
0.038
0.036
0.034
0.0329 |
0.03
0.028
0.026
0.024-
0.022
0.02
0.018
0.016

0.014
0.012
0.01 -
0.008-

241,000 242,000 243,000 244,000 245,000 246,000 247,000 248,000 249,000
Time (sec)

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

0.002

0.001 -

-0.001 -

-0.002- |
-0.003 1
-0.004 -
-0.005 -
-0.006 -
-0.007
-0.008 -
-0.009

-0.01

242,000 244,000 246,000 248,000
Time (sec)

— North (m) — East (m) Down (m) == DR mode
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10 -

36,000 4
35,000
34,000

33,000
32,000

31,000

30,000
29,000

28,000

27,000
26,000
25,000

24,000
23,000

22,000

21,000

20,000

19,000 -

18,000

17,000 -

16,000

15,000 -

14,000

13,000 -
12,000 -

242,000

244,000

246,000

248,000

Time (sec)
— Number of GPS Satellites — Number of GLONASS Satellites
Baseline Length(m)
241,000 242,000 243,000 244,000 245,000 246,000 247,000 248,000 245,000

Time (sec)




PDOP

1.75
1.7
1.65
1.6

1.55

—

13

1.2

242,000 244,000 246,000 248,000
Time (sec)

¥ — Forward ¥ Reverse

Processing Mode

242,000 244,000 246,000 248,000
Time (sec)

V¥ — Forward ¥ Reverse

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




3,400+
3,200 -
3,000
2,800 -
2,600
2,400
2,200
2,000 -
1,800
1,600
1,400
1,200
1,000
800 -
600
400 -
200

-200

1,000

900

800 -

700

600

500 -

400

300 -

200

100

-100

-200

242,000 244,000 246,000 248,000
Time (sec)

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

242,000 244,000 246,000 248,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) za




0.2

0.15
0.1
0.05

-0.05

-0.1 4

-0.15

-0.2

-0.25

-0.3 -
-0.35

-0.4

-0.45
-0.5 -

-0.55
-0.6

-0.65 1
0.7 4

-0.75

-0.8 -

-0.85

242,000 244,000 246,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr)

248,000

242,000 244,000 246,000
Time (sec)

248,000

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




UNB19107A

Reference to IMU Lever Arm

X

Y

7L

[0.034m |

[0.018m |

[-0.155m

Reference to Primary GNSS Lever Arm

X
Y

Standard
Deviation

[-0.118m
[-0.062m
[-0.952m

<3cm 10cm 50cm 1m 10m

SiigrBaseRegion

Reference to IMU Mounting Angles

X [0.000 deg
N ‘O,C'C'O deg
Z (0.000 deg

Aircraft to Reference Mounting Angles

X ‘O,C‘C-O deg
Y [0.000 deg
7 }OACC'O deg



Timing

Start 305538.000

End 322560.000
[4] Entire time interval
41 Seconds of start week

UTC Offset 18.000

Data Incr. (sec)
Output Record 0.005000
IMU 0.005000
Primary GNSS 1.000000

Altitude (m)

1,700
1,650
1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950
500
850
800
750
700
650
600
550
500
450
400
350

310,000

315,000
Time (sec)

320,000




Roll (deg)

310,000 315,000 320,000
Time (sec)
Pitch (deg)
I
|
|
|
|
310,000 315,000 320,000

Time (sec)




0.046 |

0.044

0.042

0.04
0.038 -
0.036
0.034 -

0.0324
0.03 4|

0.028
0.026 -
0.024 -
0.022
0.02 -
0.018 -
0.016
0.014 |
0.012-
0.01
0.008 |

0.046 |

L‘.L‘u._-J-\uh ',/'vr

310,000 312,000 314,000 316,000 318,000 320,000 322,000
Time (sec)

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

0.044 |

0.042

0.04
0.038 -
0.036 -

0.0344 |
0.0324 |

0.03 41

0.028 -
0.026 -
0.024
0.022-
0.02
0.018
0.016 -
0.014 -
0.012-
0.01
0.008 -

\ / 1] s
. L Y Lt

310,000 312,000 314,000 316,000 318,000 320,000 322,000
Time (sec)

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




42,000
40,000
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000 |
16,000 |
14,000 |
12,000
10,000

8,000

6,000 -

310,000

312,000

314,000

316,000

318,000

320,000

322,000

Time (sec)
I — Number of GPS Satellites — Number of GLONASS Satellites
Baseline Length(m)
310,000 312,000 314,000 316,000 318,000 320,000 322,000

Time (sec)




PDOP

2.1
2.05 4

1.95
1.9
1.85
1.8
1.75
17
1.65
1.6
1.55
1.5
1.45
1.4

1.35
13
1.254
1.2
1.15 4

310,000 312,000 314,000 316,000 318,000 320,000 322,000
Time (sec)

¥ — Forward ¥ Reverse

Processing Mode

310,000 312,000 314,000 316,000 318,000 320,000 322,000
Time (sec)

¥ — Forward ¥ Reverse

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




4,600 -
4,400 -
4,200 — =
4,0004 S
3,800 4 -
3,600 -
3,400 1 -
3,200 4 D
3,000
2,800 1
2,600 -
2,400 -
2,200
2,000 4
1,800
1,600
1,400
1,200
1,000

-200
-400
-600- ' . ~ } —r -

310,000 312,000 314,000 316,000 318,000 320,000 322,000
Time (sec)

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g) z3

2,000
1,900
1,800
1,700 T
1,600 y
1,500 — D | U
1,400 1 -
1,300 ~ \

1,200 .
1,100
1,000
900 -
800 -
700 -
600 -
500 -

300 -
200 1 !
100 f— : —

-100 — TS

310,000 312,000 314‘,000 316,000 318,000 320,000 322,000
Time (sec)

I — xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) 2




0.5+

0.4

0.3

0.2

310,000 312,000 314,000 316,000
Time (sec)

318,000

— x gyro bias (deg/hr) — y gyro bias (deg/hr)

320,000

322,000

310,000 312,000 314,000 316,000
Time (sec)

318,000

320,000

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

322,000




UNB19107B

Reference to IMU Lever Arm

X 0.034m
Y 0.018m
Z 0.155m

Reference to Primary GNSS Lever Arm

X [-0.118m
Y -0.062m
i -0.952m
Standard
Deviation

<3cm 10cm 50cm 1m

10m

SmartBase Region

Reference to IMU Mounting Angles

X 0.000 deg
Y [0.000 deg
Z 0.000 deg

Aircraft to Reference Mounting Angles

X 0.000 deg
Y 0.000 deg
74 0.000 deg



Timing

Start 326364.000

End 340391.000
[A] Entire time interval
4] Seconds of start week

UTC Offset 18.000

Data Incr. (sec)
Output Record 0.005000
IMU 0.005000
Primary GNSS 1.000000

Altitude (m)

1,700+
1,650 -
1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250+
1,200
1,150
1,100
1,050
1,000+
950 -
900 -
850 -
800 -
750 -
700 -
650 -
600 -
550 -
500 -
450 ¢
400 ¢
350 -

328,000 330,000

332,000 334,000 336,000
Time (sec)

338,000

340,000




Roll (deg)

"

328,000 330,000

332,000

334,000

Time (sec)

Pitch (deg)

336,000

338,000

340,000

=3 3

-24

-4

-5 4

-6 4

-7

-8 4

-9

.

328,000 330,000

332,000

334,000
Time (sec)

336,000

338,000

340,000



0.046 1

0.044 4

0.042

0.04 4/
0.038 4|

0.036 1
0.034 -
0.032
0.03 4
0.028
0.026
0.024 4
0.022
0.02
0.018
0.016
0.014
0.012
0.01-
0.008

YR
_UNW'“".

M
¥, \

M f \ / \

0.008 -

0.007 -

0.006 -

0.005 -

0.004

0.003 ]

0.002

0.001 -

-0.001

-0.002 -

-0.003

-0.004 -

-0.005

-0.006 -

328,000

334,000 336,000

Time (sec)

330,000 332,000

338,000 340,000

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

334,000 336,000

Time (sec)

328,000 330,000 332,000

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

338,000 340,000




12-

L

10

42,000
40,000 -
38,000 -
36,000
34,000
32,000 -
30,000 |
28,000 -
26,000 -
24,000 -
22,000
20,000
18,000
16,000
14,000
12,000
10,000 -

8,000 -

328,000

330,000

332,000

334,000
Time (sec)

336,000

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

338,000

340,000

328,000

330,000

332,000

334,000
Time (sec)

336’,000

338,000

340,000




PDOP

1.94
1.85
1.8
1.75
1.7~
1.65
1.6
1.55
15
1.45
1.4

1.35
1.3

1.25
1.2

1.15
1.1

328,000 330,000 332,000 334,000 336,000 338,000 340,000
Time (sec)

[V — Forward ¥ -~ Reverse l

Processing Mode

328,000 330,000 332,000 334,000 336,000 338,000 340,000
Time (sec)

[V — Forward ¥~ Reverse

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




3,600 ]
3,400 ] [T PUNEPV IS
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

800

600

400 ——— : : — -

200

-200-
-400 ]
-600 ]

328,000 330,000 332,000 334,000 336,000 338,000 340,000
Time (sec)

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g)

1,700 e
1,600 — !
1,500
1,400
1,300
1,200
1,100
1,000
900 1

700
600
500
400

300
200
100 I : —

-100

328,000 330,000 332,000 334,000 336,000 338,000 340,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm) z




0.4

0.3

0.2

0.1

260
240

220

200
180

160 -

140
120

330,000 332,000 334,000 336,000 338,000 340,000

328,000
Time (sec)
— x gyro bias (deg/hr) — y gyro bias (deg/hr) zgyrob
328,000 330,000 332,000 334,000 336,000 338,000 340,000
Time (sec)

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




UNB19107B2

Reference to IMU Lever Arm

X [0.034m
Y 0.018m
z [-0.155m

Reference to Primary GNSS Lever Arm

X ‘»O 118m
Y [-0.062m
z -0.952m
Standard
Deviation

<3cm 10cm 50cm 1m

Smartgase Region

Reference to IMU Mounting Angles

X 0.000 deg
Y 0.000 deg
z [0.000 deg

Aircraft to Reference Mounting Angles

X 0.000 deg
Y [0.000 deg
Z 0.000 deg



Timing

Start  [390213.000 | | Data Incr. (sec)

End [403386.609 | |Output Record 0.005000
[C] Entire time interval IMU 0.005000
[ Seconds of start week | Primary GNSS 1.000000

UTC Offset 18.000

Altitude (m)

1,650 -
1,600 -
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950 -
900 -
850 -
800 -
750 -
700 -
650 -
600 -
550 -
500
450 -
400 -
350 -

392,000 394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)



Roll (deg)

f

392,000 394,000 396,000 398,000 400,000 402,000 404,000

Pitch (deg)

Now s W

Time (sec)

392,000 394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)




0.044
0.042 4
0.04
0.038 1
0.036 -
0.034
0.032
0.03 9/
0.028
0.026
0.024 1
0.022
0.02
0.018
0.016 -

0.014
0.012
0.01
0.008 1

0.009
0.008 |
0.007 4
0.006 -
0.005
0.004
0.003
0.002
0.001

-0.001-
-0.002
-0.003
-0.004
-0.005
-0.006 |
-0.007
-0.008 -
-0.009 -

-0.01
-0.011

392,000 393,000 394,000 395,000 396,000 397,000 398,000 399,000 400,000 401,000 402,000 403,000

Time (sec)

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

T N

398,000
Time (sec)

392,000 394,000 396,000

400,000 402,000

I— North (m) — East (m) Do

m) = DR mode




10 4

392,000 394,000 396,000 398,000 400,000 402,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000 -
16,000 |
14,000
12,000
10,000 -
8,000
6,000

4,000

392,000 393,000 394,000 395,000 396,000 397,000 398,000 399,000 400,000 401,000 402,000 403,000
Time (sec)



PDOP

1.7

1.65

1.6

1.55

1.5

1.4

1.35

i3

1.25

1.2

392,000 394,000 396,000 398,000 400,000 402,000
Time (sec)

¥ — Forward ¥ Reverse

Processing Mode

392,000 394,000 396,000 398,000 400,000 402,000
Time (sec)

[V — Forward ¥ - Reverse

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




4,400
4,200 -
4,000y o~ T T
3,800 -
3,600 o

3,400 ~

3,000
2,800
2,600
2,400 ]
2,200
2,000
1,800
1,600 ]
1,400-
1,200
1,000
800
600
400 - s ; t : t

200 - VWWM
-200 ] : —~ ~

-400 - : ~

-600 - e R e f

392,000 394,000 396,000 398,000 400,000 402,000
Time (sec)

— xaccelerometer bias (micro-g) — y accelerometer bias (micro-g)

2,200 — t —
2,100 -
2,000 -
1,900 —
1,800
1,700
1,600
1,500
1,400
1,300
1,200
1,100
1,000
900 -
800
700
600
500
400 -
300 -
200 —_ —
100- " ! e

-100 -

392,000 394,000 396,000 398,000 400,000 402,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)




0.5

0.4

Qi3-

0.2

0:1-

392,000

394,000 396,000 398,000 400,000 402,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gy

392,000

394,000 396,000 398,000 400,000 402,000
Time (sec)

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




UNB19108A

SrBdBAERE

Reference to IMU Lever Arm Reference to IMU Mounting Angles

X 0.034m X [0.000 deg

Y (0.018m ‘ Y [0.000 deg

z 0.155m 74 0.000 deg

Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
X [0.118m , X [0.000 deg

) ¢ -0.062m ‘ Y 0.000 deg

Z [0.952m 7 [0.000 deg

Standard '

Deviation

<3cm 10cm 50cm 1m 10m




Timing

Start | 350480.000

End 404701.000
[~ Entire time interval
[ Seconds of start week

UTC Offset 18.000

Data

Incr. (sec)

Output Record

0.005000

IMU

0.005000

Primary GNSS

1.000000

Altitude (m)

1,650
1,600
1,550 4
1,500 1
1,450
1,400
1,350 1
1,300
1,250
1,200
1,150
1,100
1,050 1
1,000
950 -
900 -
850 -
800
750
700
650 -
600
550 -
500
450 -
400 -
350 -

392,000 394,000

396,000

398,000
Time (sec)

400,000

402,000

404,000




Roll (deg)

392,000 394,000 396,000 398,000 400,000 402,000
Time (sec)

Pitch (deg)

404,000

392,000 394,000 396,000 398,000 400,000 402,000
Time (sec)

404,000




0.044)
0.042
0.04 1
0.038
0.036 |
0.034
0.032
0.03 4
0.028
0.026
0.024 t

0.022- N N " A A A ‘n\\ y
0.02- \ A o\

\ . ‘ \ u‘]/‘ 'H,/'f‘

0.018
0.016

0.014
0.012+
0.01 -
0.008

392,000 394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

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

0.01
0.009 -
0.008 -
0.007
0.006 -
0.005 -
0.004 -
0.003 -
0.002 -
0.001 -

-0.001 -
-0.002 - ?
-0.003 -

————

-0.004

-0.005-
-0.006
-0.007- |
|
!

-0.008 -
-0.009 -

392,000 394,000 396,000 398,000 400,000 402,000 404,000
Time (sec)

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




UNB19108B

Reference to IMU Lever Arm

X [0.034m
Y 0.018m
z [-0.155m

Reference to Primary GNSS Lever Arm

X ‘»O 118m
Y 0.062m
z [-0.952m
Standard '
Deviation

<3cm 10cm 50cm 1Tm 10m

Reference to IMU Mounting Angles

X 0.000 deg
Y 0.000 deg
Z 0.000 deg
Aircraft to Reference Mounting Angles
X 0.000 deg
Y 0.000 deg
z [0.000 deg



Timing

Start |411529.000 Data Incr. (sec)

End 419243.000 Output Record 0.005000
[4] Entire time interval IMU 0.005000
[ Seconds of start week Primary GNSS 1.000000

UTC Offset 18.000

Altitude (m)

1,650 4
1,600
1,550
1,500
1,450 -
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050 4
1,000
950 -
900 4
850 -
800 4
750 -
700 -
650 4
600 -
550 -
500

400 4
350 -

412,000 414,000 416,000 418,000
Time (sec)



18

16

14

By

12

10

-14

-16

Roll (deg)

412,000 414,000 416,000
Time (sec)

Pitch (deg)

418,000

JM

412,000 414,000 416,000
Time (sec)

418,000




0.042)
0.04 )
0.0389 |

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 -

413,000 414,000 415,000 416,000 417,000 418,000 419,000
Time (sec)

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




0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

-0.001 -
-0.002 -
-0.003 -
-0.004
-0.005 |
-0.006 -
-0.007 -
-0.008
-0.009 -

-0.01
-0.011
-0.012
-0.013
-0.014

C—
-
————

413,000 414,000 415,000 416,000 417,000 418,000 419,000
Time (sec)

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

WHH]JWVWH

413,000 414,000 415,000 416,000 417,000 418,000 419,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites




Baseline Length(m)

36,000
34,000
32,000
30,000
28,000
26,000
24,000

22,000
20,000

18,000 |
16,000

14,000 |
12,000
10,000 |

8,000

413,000 414,000 415,000 416,000 417,000 418,000 419,000
Time (sec)

PDOP

413,000 414,000 415,000 416,000 417,000 418,000 415,000
Time (sec)

¥ — Forward ¥ Reverse




Processing Mode

413,000 414,000 415,000 416,000
Time (sec)

[V — Forward ¥~ Reverse

417,000

418,000

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

3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000

1,800

1,600
1,400

1,200

1,000
800
600

400 -

200

-200
-400
-600
-800

415,000

413,000 414,000 415,000 416,000
Time (sec)

417,000

418,000

[— x accelerometer bias (micro-g) — y accelerometer bias (micro-g)

419,000




3,200 — ! —
3,000 |
2,800
2,600
2,400 — ! —

2,200 - —
2,000
1,800
1,600
1,400
1,200
1,000

800 -

400

0 —_—

413,000 414,000 415,000 416,000 417,000 418,000 419,000
Time (sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)

0.3

0.1

413,000 414,000 415,000 416,000 417,000 418,000 419,000
Time (sec)

— x gyro bias (deg/hr) — y gyro bias (deg/hr) zg




220
200
180
160
140
120
100
80
60
40
20

-20
-40
-60

-80
-100
-120
-140
-160
-180

413,000 414,000 415,000 416,000 417,000 418,000 419,000
Time (sec)

or (ppm)

ror (ppm) y gyr

UNB19112A




Reference to IMU Lever Arm

Reference to IMU Mounting Angles

X [0.034m [} % [0.000 deg
Y [0.018m [ Y [0.000 deg
z [-0.155m [ ||z 0.000 deg
Reference to Primary GNSS Lever Arm Aircraft to Reference Mounting Angles
X [-0.118m [ % [0.000 deg
Y [-0.062m IE Y [0.000 deg
z [-0.952m [ 1] Z [0.000 deg
Standard
Deviation '
<3cm 10cm 50cm 1m  10m
Timing
Start | 153555.000 Data Incr. (sec)
End | 166248.000 Output Record 0.005000
[ Entire time interval IMU 0.005000
[ Seconds of start week | Primary GNSS 1.000000

UTC Offset 18.000




1,650
1,600
1,550
1,500+
1,450
1,400
1,350
1,300
1,250
1,200
1,150+
1,100+
1,050

1,000

950
500
850

750 -
700 |
650 -}
600 |
550 -
500 -
450

350 -

Altitude (m)

154,000

156,000

158,000

160,000
Time (sec)

162,000

164,000

166,000

Roll (deg)

154,000

156,000

158,000

160,000
Time (sec)

162,000

164,000

166,000



Pitch (deg)

0.044 |
0.042-

0.04 4

0.038 -
0.036 |
0.034

0.0324 !
0.03 41

0.028 -
0.026 -
0.024 |
0.022-

0.02
0.018 -

0.016 |

0.014 -
0.012-

0.01

0.008 -

154,000 156,000 158,000 160,000 162,000 164,000 166,000
Time (sec)

Vo paneAY Ly W WY
¥

155,000 156,000 157,000 158,000 159,000 160,000 161,000 162,000 163,000 164,000 165,000 166,000
Time (sec)

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




0.022
0.02 ]
0.018-
0.016
0.014
0.012
0.01 ]
0.008
0.006
0.004
0.002-

-0.002
-0.004 -
-0.006 |
-0.008

-0.01
-0.012
-0.014
-0.016
-0.018

156,000

158,000 160,000 162,000
Time (sec)

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

164,000

166,000

12 4

b L,

10

156,000

158,000 160,000 162,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

164,000

166,000



42,000
40,000

38,000

36,000

34,000

32,000

30,000

28,000

26,000

24,000

22,000
20,000
18,000

16,000

14,000
12,000

10,000

8,000

Baseline Length(m)

155,000 156,000 157,000 158,000 159,000 160,000 161,000 162,000 163,000 164,000 165,000 166,000
Time (sec)

PDOP

1.54 -
1.52
1.5-
1.48 -
1.46
1.44 -
1.42-
1.4
1.38 -
1.36
1.34 -
1.32
1.3-
1.28 -
1.26 -
1.24
1.22
1.2
1.18
1.16
1.14
1.12

156,000

158,000

160,000

Time (sec)

[V — Forward ¥

Reverse

162,000

164,000

166,000



Processing Mode

156,000 158,000 160,000 162,000 164,000
Time (sec)

[V — Forward ¥ Reverse

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

3,600
3,400
3,200
3,000

2,800

2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000
800
600
400
200

-200
-400

166,000

156,000 158,000 160,000 162,000 164,000
Time (sec)

— x accelerometer bias (micro-g) — y accelerometer bias (micro-g)

166,000



300

200 4

100

-100 et T ——

-200 | -

300 —

156,000 158,000 160,000 162,000

Time (sec)

164,000

— xaccelerometer scale error (ppm) — y accelerometer scale error (ppm)

166,000

0.4 ~

0.3

0.2

0.1

156,000 158,000 160,000 162,000

Time (sec)

164,000

— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro bias

166,000



200

180

160

140

156,000 158,000 160,000 162,000 164,000 166,000
Time (sec)

e error (ppm)




Reference to IMU Lever Arm

X [0.034m
¥ [0.018m
z |0.155m

Reference to Primary GNSS Lever Arm

Reference to IMU Mounting Angles

X |0.00C deg
Y |0.000 deg
z |0.000 deg

Bircraft to Reference Mounting Angles

X |-o118m X |0.000 deg
¥ [-0.082m Y |0.000 deg
Z |-0.952m z |0.000 deg
Standard
Deviation
<3em 1em 50em Im
Timing
Start | 216715000 Data inr. fsec)
End  235331.000 Output Record 0.005000
[~ Entire time interval MU .005000
[ Seconds of start wesk | Primary GNSS 1.000000

UTC Offset 18000




Altitude (m)

220,000

225,000
Time (sec)

230,000

235,000

Roll (deg)

220,000

225,000
Time (sec)

230,000

235,000




Pitch (deg)

8
-9 3
-10
11 ]
-12 ]
-13
-14

220,000 225,000
Time (sec)

230,000

235,000

218,000

220,000 222,000 224,000 226,000 228,000
Time {sec)

230,000

232,000

== Morth Position Error RMS (m) = East Position Error RMS (m)

234,000




0.0025
0.002 -
0.0015 9 |
o001 |
0.0005

-0.0005
-0.001
-0.0015
-0.002
-0.0025
-0.003
-0.0035
-0.004
-0.0045
-0.005
-0.0055
-0.006
-0.0065
-0.007
-0.0075
-0.008 A

-0.0085

——

-—

S .

B - -
-

220,000

225,000 230,000 235,000
Time (sec)

— North {(m)} — East(m) D — DR mode

10

w

S

Il

220,000

225,000 230,000 235,000
Time (sec)

— Mumber of GPS Satellites — Number of GLONASS Satellites




Baseline Length(m)

40,000
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

218,000 220,000 222,000 224,000 226,000 228,000 230,000 232,000 234,000
Time (sec)

PDOP

2.5
2.4
2.3
2.2 |

2.1

1.9
1.8
1.7
1.6
15
1.4

1.3

1.2

220,000 225,000 230,000 235,000
Time (sec)

¥ — Forward W Reverse




Processing Mode

220,000 225,000 230,000 235,000
Time (sec)

W — Forward @ Reverse

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

4,400

4,200

4,000
3,800
3,600
3,400
3,200
3,000
2,800
2,600

2,400
2,200 1

2,000
1,800
1,600
1,400
1,200
1,000
800
600
400
200

-200
-400
-600

220,000 225,000 230,000 235,000
Time (sec)

= x accelerometer bias {micro-g) — yaccelerometer bias (micro-g) za




2,000

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

-100
-200

220,000 225,000 230,000 235,000
Time (sec)

— x accelerometer scale error (ppm) — vy accelerometer scale error (ppm) za




0.4

0.3

0.2

0.1

-0.7

-0.8

-0.9

e s

260
240
220
200
180
160
140
120
100
80
50
40
20

-20
-40
-60
-80

-100

-120

-140

-160

220,000 225,000
Time (sec)

230,000 235,000

— x gyro bias {dea/hr) — v gyro bias {deg/hr)

220,000 225,000
Time {sec)

230,000 235,000

— % gyro scale error (ppm) — v gyro scale error {(ppm)




UNB19113B

20000m- — -

Reference to IMLU Laver Arm Reference to IMU Meounting Angles

% [0.034m [ X |0.000 deg. |
¥ [0012m i ¥ [0.000 deg i
z |-0.155m [ z |0.000 deg. |
Reference to Primany GNSS Lever &rm Larcraft to Reference Meounting Angles

* | X [0.000 deg |
¥ i v [0.c00 deg |
2 | T [0.000 deg |
Standard

Dewviation

<3cm- 1Dem: 50emy Tm  10m



Timing

Start  |240410.000 Data Incr. {sec)

End |252267.000 Output Record |0.005000
[ Entire time interval MU {0.005000
Seconds of start week | Pimary GNSS [ 1.000000

UTC Offset 183.000

Altitude (m)

1,650
1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000

950

242,000 244,000 246,000 248,000 250,000 252,000
Time (sec)



Roll (deg)

16
14
12
10
8
5
4 |
2
]
-2
-4
-6
-8
-10
-12
-14

242,000 244,000 246,000 248,000 250,000
Time (sec)

Pitch (deg)

252,000

104

|
3 |.
233 I | \
3
-4
o
-6

L T B SR B ST ]

242,000 244,000 246,000 248,000 250,000
Time (sec)

252,000



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 oY

0.02 } 4 \
0.018 —f -

0.016 -
0.014

0012
0.01

0.008

242,000 243,000 244,000 245,000 246,000 247,000 248,000 249,000 250,000 251,000 252,000
Time (sec)

— Morth Position Error RMS {m]} — East Position Error RMS (m) Bown Pos

0.008
0.006
0.004

0.002

|
¥
|
Al
-0.002
-0.004
-0.006

-0.008

=

-0.01

-0.012

-0.014

-0.016

-0.018

242,000 244,000 245,000 248,000 250,000 252,00C
Time {sec)

— Worth {m} — East (m]} Down fm) — DR mode




12

11

10 -

242,000 244,000 246,000 248,000 250,000 252,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

40,000
38,000
36,000
34,000
32,000 ]
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000 |
12,000
10,000
8,000
§,000
4,000
2,000

242,000 243,000 244,000 245,000 246,000 247,000 248,000 249,000 250,000 251,000 252,000
Time (sec)



PDOP

1.5

1.4

1.2

1.15

1.1

242,000 244,000 246,000 248,000 250,000 252,000
Time (sec)

¥ — Forward ¥ Reverse

Processing Mode

242,000 244,000 246,000 248,000 250,000 252,000
Time (sec)

ard v Re

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




-100

242,000 244,000 246,000 248,000 250,000 252,000
Time (sec)

— xaccelerometer bias (micro-g) — v accelerometer bias (micra-g) z

242,000 244,000 246,000 248,000 250,000 252,000
Time {sec)

— xaccelerometer scale error (ppm) — y accelerometer scale error {(ppm) z




-0.2

-0.3

-0.4

=05

-0.6

e T i

-0.8

240
220

80

60

40

-100

-120

242,000 244,000 246,000 248,000 250,000 252,000
Time (sec)
— % gyro bias (deg/hr) — ¥ gyro bias (deg/hr) 2 g
242,000 244,000 246,000 248,000 250,000 252,000
Time (sec)

— x gyro

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




UNB19114A

Reference to IMU Lever Arm Reference to IMU Mounting Angles

X [0.034m ||| |0.000 deg |
¥ [0.018m ||| [0000des |
z [-0.155m I =2 |0.000 deg |
Reference to Primary GNSS Lever Arm Lircraft to Reference Mounting Angles

X [o1em ] X [0000dea |
Y L] oovoces |
z [0.952m i |52 [0.000 deq i

<3em 1lem S8cm Im 10m



Timing

Start  1314330.000 Data Incr. (sec)

End 333582000 Output Record 0.005000
Entire time interval IMu 0.005000
[#] Seconds of start week | Primary GNSS 1.000000

UTC Offset 18000

Altitude (m)

1,650
1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000

315,000 320,000 325,000 330,000
Time (sec)



Roll (deg)

16 -
14
12

10

-14 ]
B

-18

315,000

320,000

325,000

Time (sec)

Pitch (deg)

330,000

315,000

320,000

325,000
Time (sec)

330,000




0.046 ]
0.044
0.042-
0.04 - !
0.038 ‘
0.036 |
0.034 i
0.032 |
0.03
0.028-
0.026 -

0.024

e ' o e ok |

0.022
0,02
0.018
0.016
0.014
0.012-
0.01

0.008

316,000 318,000 320,000 322,000 324,000 326,000 328,000 330,000 332,000
Time (sec)

== MWorth Position Error RMS (m) = East Position Error RMS (m) B

0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

=X
g

-0.002

-0.004
-0.008
-0.008

-0.01
-0.012
-0.014
-0.016

-0.018
-0.02
-0.022 t

320,000 325,000 330,000
Time (sec)

= North {m) =— East {m) B =— DR mode




11

10

44,000
42,000
40,000
38,000
36,000
34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000

8,000

6,000

4,000

2,000

320,000 325,000 330,000
Time (sec)

— Mumber of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

316,000 318,000 320,000 322,000 324,000 326,000 328,000 330,000 332,000

Time {sec)




PDOP

2.4~

2.2

2.1

1.9

1.7
1.6
25
1.4
1.3
1.2 ]

Ik

320,000 325,000 330,000
Time (sec)

¥ — Forward @ Reverse

Processing Mode

320,000 325,000 330,000
Time (sec)

¥ — Forward ¥ Reverse

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




3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

300

600

400

200

-200
-400
-600

320,000 325,000 330,000
Time (sec)

= x accelerometer bias (micro-g) = y accelerometer bias {micro-g)

1,700-

1,600
1,500
1,400
1,300
1,200

1,100

1,000

-100

-200

-300

320,000 325,000 330,000
Time (sec)

— xaccelerometer scale error (ppm) — vy accelerometer scale error {ppm) z accele




0.3

0.2

240
220
200
180
160
140
120
100

-60

-80
-100
-120
-140
-160
-180
-200
-220

320,000 325,000 330,000
Time (sec)
— x gyro bias (deg/hr) — y gyro bias (deg/hr) z gyro bias |

320,000 325,000 330,000
Time (sec)

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




UNB19117A

Project Settings

I General Information
= Units

|E Wiew
B9 Rover Import

I Satelite Selection

9 GM5S-netial Processor
Timing
Algarithrs
Iriitiglization

iLewer Arms and Mounting ngles

| Export

|E9 Camera
I LiDaR

1 5&R

Reference to IMU Lewer Arm

Standard
Deviation

<3em A0cm G0cm m

10m

Reference ta MU Mounting Angles

>< [0.000 deg |

Y \_U (000 dex

z [0.000 deg

Aircraft to Reference Mounting Angles

X 000 de.

¥ 1,000 deg |

z 0,000 deg

Cancel




~ Project Settings

51 General Infoimation

=]
=

=]

-

Uit

Wiew

Rover Import

Satelite Selection

GMNSS Inertial Processor

Algorithms
Initialization

Lever Armz and Mounting Angles

Export

Timing

Start 552543000 i [rata Incr. [sec)

End 573836000 | Dutput Record 0.005000
Eritire tirme: intereal ilMU 0.005000
[] Seconds of start week . Frimary GHS5 1.000000

UTC Offset 18.000

Altitude (m)

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

g00

600
500

400

pore

/

el

. \ wh

\WMJV

565,000

570,000
Time (sec)

575,000




Roll (deg)

i

565,000 570,000
Time (sec)

Pitch (deg)

575,000

565,000 570,000

Time {sec)

575,000




0.048
0.048
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
0.018
0.014

0.012
0.01
0.008

564,000 566,000 568,000 570,000 572,000 574,000 576,000 578,000
Time (sec)

— Morth Position Error RMS (m) — East Position Error RMS (m) — Down Positio

0.012
0.011

0.01
0.005
0.008
0.007
0.008
0.005
0.004
0.003
0.002

0.001 . nl

-0.001 { iH
-0.002 !

-0.003-
-0.004
-0.005-
-0.006
-0.007
-0.008

565,000 570,000 575,000
Time {sec)

I-- North {m) — East {m)




10

| T

564,000 566,000 568,000 570,000 572,000 574,000 576,000 578,000
Time (sec)

— Number of GP= Satellites — Mumber of GLONASS Satellites

Baseline Length(m)

40,000
38,000
36,000
34,000
32,000
30,000
23,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000

8,000

6,000

4,000

2,000

564,000 566,000 568,000 570,000 572,000 574,000 575,000 578,000
Time (sec)



PDOP

2.4
2.35
2.3
2.25
2.2
2.15
2.1
2.05

1.95

1.85
1.8
175
1.7
1.65
1.6
1.55
15
1.45
1.4
1.35
1.3
1.25

564,000 566,000 563,000 570,000 572,000 574,000 576,000 578,000
Time (sec)

Processing Mode

564,000 566,000 568,000 570,000 572,000 574,000 576,000 578,000
Time (sec)

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




3,600
3,400 E - = ——
3,200
3,000
2,300 e -
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

600
400 -

200 Ww
200 | e T

-400 . -

565,000 570,000 575,000
Time (sec)

— x gccelerameter bias (micro-g) — y accelerometer bias (micro-g) z

1,500 — B
1,400
1,300
1,200
1,100
1,000
300
800
700
500

-100
-200

-300

565,000 570,000 575,000
Time (sec)

— waccelerometer scale error{ppm) — yaccelerometer scale error (ppm)




240

220

200

180

100

80

60

40

20

-80

-100

565,000 570,000 575,000
Time (sec)
— X gyro bias (deg/hr) — y gyro bias (deg/hr) — z gyt
565,000 570,000 575,000

Time (sec)

= xgyroscale error (ppm) = y gyro scale error (ppm)




UNB19119A

20000m |

Reference to IMU Lever Arm Reference to IMLU Mounting &ngles

X [0.034m | [ ] & [0.000 deg |

¥ [0.018m | ¥ |0.000 deg

: [otssm ] 2 [oooodeg ]

Reference to Primary GMES Lever &rm Aircraft to Reference Mounting Angles

pt | X |0.000 deg |
1 ¥ | ¥ (0,000 deg i

z | z |0.000 deg |

Standard

Deviation
<dcm 10cm 50cm Tm  10m



Timing
Start- | 130647.000
End | 148222 D00
Entire time interval
Seconds of start week
UTC Offset 18,000

Data

Incr. (zec)

Cutput Record

0:005000

MU

0.005000

Primary GN5S

1.000000

Altitude (m)

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

400

135,000

140,000
Time (sec)

145,000




Roll (deg)

16 ]
14 ]
12

10

135,000 140,000
Time (sec)

145,000

Pitch (deq)

135,000 140,000
Time (sec)

145,000




0.048
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

132,000 134,000 136,000 138,000 140,000 142,000 144,000 146,000
Time (sec)

— Maorth Position Error RMS (m) — East Position Error RMS (m) Do

148,000

0.00%
0.008
0.007
0.006 -
0.005
0.004
0.003
0.002 -
0.001

-0.001
-0.002
-0.003
-0.004 -
-0.005
-0.006
-0.007
-0.008
-0.009

-0.01
-0.011
-0.012

-0.013-

_
Ty

135,000 140,000 145,000
Time (sec)

= Worth {(m) = East {m) i () == DR mode




10

135,000 140,000 145,000
Time (sec)

— Number of GPS Satellites — Number of GLONASS Satellites

Baseline Length(m)

32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000

8,000

6,000

4,000

132,000 134,000 136,000 138,000 140,000 142,000 144,000 146,000 148,000
Time (sec)




PDOP

135,000 140,000 145,000
Time (sec)

— Forward @ Reverse

Processing Mode

135,000 140,000 145,000
Time {sec)

Forward Reverse

0 — Fined ML, 1 = Fixed WL, 2 = Flaat, 3 — DGNSS, 4 — RTCM, 5 — IAPPP, 6 — /A, 7 — GNS5 Nav, 8= DR |




4,500
4,000
3,500
3,000
2,500
2,000
1,500

1,000

-500

135,000 140,000 145,000
Time {sec)

== ¥ accelerometer bias (micro-g) = yaccelerometer bias (micro-g)

2,400

2,200

2,000

1,800

1,600 ~

1,400

1,200

1,000

135,000 140,000 145,000
Time (sec)

— xaccelerometer scale error (ppm) — vy accelerometer scale error (ppm) z




135,000 140,000 145,000
Time (sec)

— x gyro bias (dea’hr} — y gyro bias (deg/hr) zg

260 -
240
220
200
180
180
140 . : —
120 -
100

s
60
.80

-100 \—/—/,_
-120

-140
-160
-180
-200 —

135,000 140,000 145,000
Time (sec)

— % gyro scale errar (ppm) — vy gyro scale errar (ppm} zg




UNB19119B

Reference to IMU Lever &rm Reference to IMU Mounting Angles

% 0.034m | X [0.000 deg |
Y | e [0.000 e |
z [0.155m | z [0.000 deg |
Reference to Primary GMNSS Lever Arm Hircraft to Reference Mounting Angles

® [riam ] X [oo00des |
Y [-0.062m | ¥ [0.000 deg |
7 [0882m ] z [0.000 deg i
Standard

Deviation

<3cm 10cm SBcm Im  T0m



Timing

Start:  |151541:080

End | 166615080
Entire time interval
Seconds of start week

UTC Dffset 18000

Data

Imer. {sec)

Output Record

0.005000

1ML

0.005000

Primary GNSS5

1.000000

Altitude (m)

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

700

155,000

160,000

Time (sec)

165,000




-12
-14
-16
-18
-20

Roll (deg)

155,000

160,000
Time (sec)

Pitch (deg)

165,000

4.5

255

ptleie;

EE

0.5

155,000

160,000
Time (sec)

165,000




0.022

0.02
0.018
0.016
0.014

0.012

0.014-

0.012

0.008

0.006

0.004

0.002

-0.002

-0.004 -

-0.006

-0.008

-0.01

-0.012

-0.014

-0.016

-0.018

-0.02

154,000 156,000 158,000 160,000 162,000 164,000 186,000
Time (sec)
— North Position Error RMS {m) — East Position Error RMS (m)
154,000 156,000 158,000 160,000 162,000 164,000 166,000
Time (sec)

— Narth {m) — East {m) Down (m ) =— DR mode




12

11

10

[ 11

40,000

38,000-

36,000 -

34,000
32,000
30,000
28,000
26,000
24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000

8,000

6,000

4,000

2,000

154,000 156,000 158,000 160,000 162,000 164,000 166,000
Time (sec)

— Mumber of GRS Satellites — Number of GLONASS Satellites

Baseline Length(m)

154,000 156,000 158,000 160,000 162,000 164,000 166,000
Time (sec)




PDOP

2.15 r

2L
2.05

1.95
b
1.85
1.8
L5
1.7
1.65
1.6
1.55
e
1.45
1.4
135
1.3
1.25
2!
1.15

154,000 156,000 153,000 160,000 162,000 164,000 166,000
Time (sec)

¥ — Forward B Reverse

Processing Mode

154,000 155,000 158,000 160,000 162,000 164,000 166,000
Time (sec)

W — Forward Reverse

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




3,600
3,400
3,200 -
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

200 - - - ) o~
00 WW

-600 e

154,000 156,000 158,000 160,000 162,000 164,000 166,000
Time (sec)

= waccelerometer bias (micro-g) — y accelerometer bias (micro-g) zac

2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400

1,200

1,000

500 oo B = —_—

400

200

-200 —=—

154,000 156,000 158,000 160,000 162,000 164,000 166,000
Time (sec)

— waccelerometer scale error (ppm) — vy accelerometer scale error (ppm)




0.4

0.3

0.2

0.1

-100

-120+

-140
-1e0
-180

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

154,000 156,000 158,000 160,000 162,000 164,000 166,000
Time (sec)
== % gyro bias {deg/hr) = v gyro bias {deg/hr) b
154,000 156,000 158,000 160,000 1g2,000 164,000 166,000
Time (sec)







