Peregrine Aerial Survey 2020 Boresite

DMC Il Camera S/N 27542

. The boresite data was flown on 2/18/2020 using the calibration field located in
Abbotsford, British Columbia.

Below is the flight pattern flown for the boresite calibration.
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3. Processed the GNSS / IMU data through Inertial Explorer version 8.80.2305 using a
Differential Solution with 3 CORS stations. The processed trajectory contained
additional projects in addition to the boresite calibration field.
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4. The figures below display the estimated position accuracy, estimated attitude accuracy,
combined separation of the post processed trajectory. The solution was a Fixed solution
in both directions with less than 5 cm position separation between the forward and
reverse solutions.
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An initial Exterior Orientation for the photos in the calibration block was computed in
IPASCO+ software, version 2.32 to provide good drives to the ground control points in
the ISAT block. For this initial E, no datum shifts or misalignment angles were applied.



6. The Pass / Tie points were all generated using Automated Point Measurement in ISAT
with stringent point matching enabled and a 9 x 9 thinning filter applied. All blundered
image points, and pass / tie points with residuals greater than 2 ums, single ray points,
2-Ray points in Triple or greater overlap areas were eliminated. The figure below
displays the final distribution of the pass / tie points.

7. The two figures below display the layout of the control and check points in the bundle
adjustment. There were 39 control points used and 19 check points. All of the ground
control and check points were photo identifiable points.






An aerial triangulation solution was computed using just the ground control without
integrating the GNSS / IMU solution. This was used to compute the misalignment angles
and datum shifts for the IMU. The figure below shows the results of this borsite
calibration. The calibration was processed using IPASCO+, version 2.32.

i IPAS CO+ F\PASI_Boresite\ISPM_Project\PASI_Boresite_2019_RevA\PAS|_Boresite_2020_27022020_174344.ptu — O
File Settings Exports Tools Help
Transform Solution Compute Camera Misalignment Point File Transform
Input ~
IPAS Solution File: |E: \PASI_Boresite\Inertial_Explorer_Project\proc20200218190928_GnssImu.sol |
Event File: | Event Offset (s):
Photo ID File: |E: \PASI_Boresite\ISPM_Project\PASI_Boresite_2019_RevA\PASI_Boresite_2019_RevA.exd |
v
Camera Head: sfn: label: Lens: 0 calib, version:
Lever Arm: L8 ‘D.DB)‘ | : ‘D.DDD | Fs ‘D. 182 | meters
Camera Mounting Direction: === ;u i T ;u i o ; " i T
Misalignment: BX: ‘U.UIQZUHZ | BY: ‘0.02164‘3?2 | BZ: ‘-0.28651231 | Decimal Degrees + | Replace Misalignment
Camera File: ; : T Estimate Misalignement
[r—t
Datum Shift %: [0,135 | v [ | z: [-0.542 | meters |
deicls o
[] Scaled Height Output
Qutput
Qutput File: |E: \PASI_Boresite\ISPM_Project\PASI_Boresite_2013_RevA\IPASC_Final_EO.txt View
QOutput Format:| ASCII Output b
Reference System
Coordinate System: Projection System -
UTM_10N
Datum: MNADB3-CORS96 Epoch 2006 (7 Param +vel) -
Vertical Reference: CCG 2013 NADS3 -
Horizontal Units: metres - Vertical Units: | metres - v
Go Done

9. A new set of Exterior orientation parameters was computed from the GNSS / IMU

trajectory using the new boresite misalignment angles and datum shifts. This was
imported into the ISAT project and a new absolute bundle adjustment was computed.
This adjustment integrated the Exterior orientation generated from the IMU trajectory
with the IMU positions weighted at 0.5 meters and the attitude angles weighted at .01
degrees. The ground control was weighted at 0.1 meters. A dynamic shift / drift was
computed for the IMU positions on each line. The figures below show the results of the
bundle adjustment.



3. Photo Triangulation Results - [m]

Summary Stats | Photo Stats| Object Stats | Pojrt Gtats | Exterior Orientation| GPS | INS | Self-Calibration |

Ky Statistics

Parameler [ %/Omega [ v/PHi [ 2/Kappa | Sigme: 08057 um

Emg Eﬁntrﬁ‘ gggl gggg ggig AMS Image [+ v; 0.7198, 0.5010 um
el Number of iterations: 4

RibS Lirits D00 0100 0100 Do o Froatoms 857

Max Ground Residual 0.o0A 0.09% 0.114 g

Fiesidual Limits 00 nam o nam Gross Image Blunders: 0

Mean Std Dev Objsct [ 001 0035 Gross Cantrol Blunders: 0

RMS Photo Position 0.031 0.027 0.021 Image Blunders: 0

RMS Photo Attiude 0.001 0.001 0.001

tMean Std Dev Photo Position  0.041 0.033 0.013 Solution Status: Solution Successful.

Mean Std Dev Photo Atitude 0,002 0.002 0.001

€ >

Current Count Eanetadusedi(l] Project Setiings
Control Points Used: 39 Linear. Meters  Rfraction:  Off
Check Pairts Used: 19 DME_lI Off ot

Angular: Degrees  Curwature:  OFf

MADE3ICSRS) - Universal Transverse
tercator (m)

Photos Used: 88
Fhotos Not Used: 0
Image Points Used: 3937 < >

Dplions ‘ Contrel ‘ Groups | Fieports. ‘ E terior Orientation |

Bt Apply ‘ Fieset | ‘ i | B | Help

3. Photo Triangulation Results — a

Summary Stats | Photo State  Object Stats | Point Stats | Esterior Drientation| GPS | M5 | Sei-Calibration |
Paints: (58 Total)

Paint |d | Status | Type| Class | W | vy | vz | wpeZ)|  SdDev| StdDevt| StdDevZ|  #Fays|  Compued|  Computedy |  Comput
1 Measued Contiol X2 005 0002 0o [E] 001z 0011 0.021 5 B47277388 5434739870 134
3 Measwred Contiol Y2 0003 0001 0028 0.028 0,003 0.003 007 7 547246759 5434228947 106
] Measwed Check Y2 0.045 oz 00 0.067 0,007 0.007 005 12 B47RI2708 5434177032 58
0 Moasued Contol X2 0028 0,065 0.034 0110 0.007 0.007 0014 12 BAFTERIST 5434167372 55
16 Measwred Comtiol X2 ool 004 0028 0.035 001 0.0lg 0019 6 547709845 5434820707 119
12 Measuwed Contiol Y2 0053 0024 0.005 0.058 0.007 0.007 0016 6 548274533 5434168152 61
14 Moaswed Check X2 0015 0004 0079 0.024 oon 03 0049 3 B4EEFTI1 5434730338 53
15 Measued Contol X2 0013 0044 0008 0.046 0on ool 0024 3 B4EFE22Z  BA3EIZTIS 58
17 Measwed Check Y2 ooz ooz 0004 0.034 001 003 0,051 3 5486927152 5434783600 65
L] Measwed Contiol X2 04 omz 0.008 0.020 0o o1 0,024 3 B42E91826  5434787.245 €5
3 Moasuwed Contol X2 0012 005 0030 0.065 0.007 0.007 0016 B B4377E339 5434032782 55
19 Measwred Comtiol X2 omg 0084 0007 0.065 001 [NiH 0024 3 549122072 5434847.962 60
22 Measwed Combol 72 -0.004 0000 0038 0.040 0012 omz 0022 5 549764629 5434782832 63
24 Moasued Contol  ¥/2 0060 0.047 0034 011 iNiE oz 0022 5 543752801 5434788268 2
5 Measued Contiol 32 0olF 0006 0003 0.0 0009 0.003 oolg 7 B43773523 5434109531 54
27 Measwed Check M2 0016 002 0085 0.091 0,003 00 0022 7 549778709 5434108186 54
i Measwed Contiol X2 ooz 002 0114 0119 0009 oo noe 7 543811753 5434109.935 54
2 Moasuwed Check X2 0.008 0024 0.000 0.025 001z 0oz 0035 5 B4STE4ETE  B434TT4EES 63
6 Measwed Combiol  XY2 0026 00 0.005 0.032 0,008 0.008 0017 B 547203888 B43I/ITIF 58
5 Measwed Combol  ¥v2 0015 0014 0002 0.021 0,008 0.008 007 B 547204176 5439517647 ]
k] Moasuwed Check X2 0037 0032 0.046 0.067 0007 0.007 om? § 543693285 5433440332 €6
33 Measued Contol X2 0.056 0oz -0m7 0.065 0.008 0.007 0015 6 548718432 5433435560 66
37 Measwed Contiol M2 0.059 0.060 0.056 0.101 0.007 0.007 0014 6 549151776 5433390.078 64
3 Measwed Combol Y2 0003 0003 0002 0mz 0.007 0.007 0014 §  B49121677  5433385.209 g4
ki Moasued Contol  ¥/2 0008 0021 0003 0023 0007 0.007 0014 § 543153880 5433390277 B4
* Measwed Check X2 0043 0103 0032 0116 0.007 0.007 0016 6 549153072 5433309654 64
33 Measwed Conbiol X2 -0.018 0.0% 0.096 0.095 0,003 0.003 0oa 4 549758024 54339385814 63
2 Measwed Check X2 0026 0078 0027 0.094 0009 0.003 0021 7 B49761867  5433387.897 ]
68 Measued Contol /2 0051 0061 0072 0108 0.009 0.003 0017 6 B471B4369  B4ITIES07 63
] Measwed Check M2 0oog 0030 0.001 0.032 0,003 0.003 003 B S47IFFE05 5432726014 64
n Meazured  Ciantinl Eard nna -Nnz2d -nma nnaz nnns nnns nme R R47177 F1d. RA3ZTIR 4RS [
< >

Withhold | Reinstale | Delets | Headings
|1 Optiars. | Cantral.. ‘ Groups... | Reports.. ‘ Exterior Orientatian.. |

Eumpule‘ foply ‘ Riesel | Eraphlr_s..‘ oK | Cancel | Help




3. Photo Triangulation Results [m]
Surnmary Stets | Photo Stets| Dbject Stats | Paint Stats | Esterior Orentation L305.4| INS | SekCaliration |
Strips: (B Tatal)
Stipld |  Shift [ Dt | v Shit | ¥ Diift | Z Shit | Z Dt |
01 0136 0.000 -0.082 -0.004 0.003 -0.001
02 0217 0.001 0103 -0.003 -0.008 -0.002
003 0159 0.003 0120 000 0,001 0.000
004 0179 -0.004 0.100 0.002 0.043 0.000
05 0165 0.003 -0.180 -0.003 -0.009 -0.001
i 07143 0.002 0192 0.003 n0zs 0.000
Dplions ‘ Contrel ‘ Groups | Fieports. ‘ E terior Orientation |
Eapie ‘ Apply ‘ Fieset | s ‘ i | B | Help

10. The RMS of the control and check points were as follows with respect to the flown GSD
of the project (5 cms).

Control Points:
.62 GSD X

.70GSDY
.76 GSD

Check Points:
.48 GSD X

.76 GSDY
.98 GSD Z




