Orthorectifying Air Photos with PCI

GPS data, GCPs and Tie Points Geomatics

TUTORIAL

The exterior orientation for air photo projects can be computed with: 1) GPS X, Y, Z data with rotation
information (omega, phi, kappa values), 2) GPS data (X, Y, Z) with tie points, or 3) GCPs and tie points. If
GPS information is available for each photo, carefully collecting GCPs and tie points can only help
improve the model.

Errors in large OrthoEngine projects with multiple flight lines can become difficult to detect once all the
photos and control points have been added to a project. The following is therefore a brief tutorial in setting
up an Aerial Photography OrthoEngine project with GPS data, GCPs and tie points.

Step 1:
e Select File > New to create a new project in OrthoEngine.
o Enter a Filename and Project Name. i i
e Select “Aerial Photography” math model.
o Select Camera type - “Standard Aerial’ or Filename: | C5Testing'hp_tusrialortho_aerialpr Browse
“Digital / Video" (this example uses Standard QRS O oc<ting Asial Photog aghs Profect
Aerial) Descrption: |
e Select Compute From GCPs & Tie Points if e odelng Hered fpten
you have either GPS x/y/z photo centers or € omolie Ertel Modsling e
x/ylzlomega/phi/kappa data and want to £ Palyorial Standard serel
collect GCP’s and Tie Points. Select User S i Pl Eweter eniator

= Rational Functions Cormpute from GCPs and tie points

Input if you have x/y/z/omega/phi/kappa
values and will not be collecting any GCP’s or

T|e POII’ItS ﬂl oK | Cancel |
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Step 2:

ESet Projection ll
e Set the Project Georeferencing and Output
Pixel Spacing.

Output projection
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Output pisel spacing: ID.#DDDDDD m
Output ling spacing: IEI.4DEIDEIDEI m

GCP Projection
IUTM "I EarthMc-deI...llLlTM 17U EDZ Mnrel

Set GCP Projection based on Output F'rnieu:tiu:unl
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Step 3:
e Set the camera calibration.

If the camera is a standard aerial, the required
information for camera calibration are the camera's
focal length and fiducial marks. This information should
be provided with your photos, and must be set in the
project. All other values on the panel are set to defaults.

If the camera is a digital/video camera, the required
information for camera calibration are the camera's
focal length and chip information. This information
should be provided with your photos, and must be set
in the project. All other values on the panel are set to
defaults.

See the Help from this window for other parameters.

Step 4:

Select the “Data Input” processing step.

Select Open a New or Existing Image.

Click on the New Photo button.

For large projects, input one row of photos at a time.
This makes it much easier to trouble shoot potential
problems within the project if they should arise.

¢ Click Quick Open & Close
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g Standard Aerial Camera Calibration Information

=101

General Camera Parameters

Focal length: |1 52,856 mm

Principal point of syrimetn: ><:|D.DDD T Y:lD.DDD i
R adial Lens Distortion
RO0 R0 R2f0 R3f0
R0 RS0 REfD R7{0
Compute From Table... | Mo Distortionl
Decentering Distortion
P10 P20 P30 P40
Ma Distartion |
Fiducial b arks
Positior: ¢ Edge & Comer " Edge and comner Compute From Length___l
Top left #:|-106.000 mm v | 106.000 mm
Top right #:|106.000 mm | 106.000 mm
Bottam right  *:|105.996 mm v |-106.000 mmm
Bottom left x:|-105.996 mrm ' |-106.000 mm
Other Parameters
Image scale 1:ISDDD.DDD E arth radius: I m

o1

] | Cancel |

@ Open Image

@ Uncomected images ¢ Ortho images

5129 S129.P1X
5130 5130.PI=
5788 5198.Pl
5183 S189.P

@? Quick Open| Guick Open & Close Open Mew Image

Cloze
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Step 5:

Step 6:

Select Collect fiducial Info (if necessary). & Fiducial Mark Collection for Photo:5129 Xl
Locate first fiducial (zoom in), and hit Set. Fiducial Marks
Locate and set remaining fiducials. Tap left % [226.8 P 'r[19938 L Sel | Elearl
Fiducials for remaining photos can either be Top right w[1a577 SE L o0 | Elearl
manually collected or collected with Auto ; o o b s NeEnis
Fiducial collection. attom fight 4464 4422 _Set | Clea
Battom left %2337 P v:|4430.7 L Set | Eleall
Frincipal point Fo23487 P Y:2311.2 L
Calibration edge Left -
Erars
Top left 0.003 mm o1r
Top right 0.003 mm IRl
Biottomn right 0.003 mm [INNE
Bottom left 0.003 mm aip
@?l 0Ok Auto Fiducial Collection Cancel

Select Import GPS/INS or exterior orientation
data from file/manually. This example shows data
from file.

Select the appropriate File Format for your exterior
orientation text file. If you do not see a file format
that matches your exterior orientation file, you will
have to edit it in either a spread sheet or text editor
to make it match.

Input Accuracy

Enter path and name of exterior orientation file.
Click Apply
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ﬂ Import Exterior Orientation Data From Text File ;IEILI
— Projection
Output projection: UTM 17U ED 2
Ingut profeetior: [T -] EathModel. |[UTM 17UE0IZ | Moe]
Set Input Projection based on Output F'roiectionl
Input angle unit. ' Degrsss  © Radians  © Grads  ( DMS
 File Information
File format: ~ [ImagelD % Z 52|
Accuracy: Jos X Jos ar |05 74
| ellmega | elhi | ekappa
Text file: IC:\G eomatica_W100WDemo\alRPHOTOMD_ X2 tet MI

— Extracted Data

Image D ks hs z
5183 B28743.756000 [45856510.945000  1472.115000
5129 B28057.537000 | 4857775.824000  1451.645000
5130 B28723.734000 | 4857386917000 1451.861000
5188 £28040.924000 | 4856601, 264000 1467, 235000
Select Alll Select Nnnel Deletel
Edit Selected Image:
’7Holate kappa [degrees) : 90 | 18EI| 80 ‘
|GF‘S#’INS data for 4 photos are read in from file.
0? oK Cancel | Imnprt |
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Step 7:
e Select the GCP/TP Collection Processing step.

o Open at least two photos and collect tie points. If you have georeferenced vectors, images, or the

coordinates for known locations, also collect GCPs.

e If you selected User Input as Exterior Orientation in Step 1, you do not need to collect any GCP

or Tie Points.

&% Tie Point Collection x|

Tie pairt 1D:  |T0002

[~ Elewation: | +,v'-| m

¥ Auwto locate ¥ Compute model

Wwiarking Image Tie Paoint

51249 L +4 P

[ L
Reference Image Tie Points
Image 1D Firels Lines
5189 315988 3347
5130 24678 0787
Quick Open Imagel
.ﬁcceptl Delete | Clear | M F'u:nintl
Accepted Tie Points: 7 Total
Residual units: @ Ground  © Pisels € Microns

Faint 1D | Fesidual | Resx FesY Type Image
TO0O1 0239 003 -0.24 TP 3449
ATO012 0212 -0.01 0.21 TP 2333
ATO0T1 0137 012 -0.07 TP 4303
AT0009 0130 004 012 TP 2353
ATO010 0124 0,08 -0.10 TP 2270

TOO0Z
ATOM 3

0.01

TP

4031

J |

Apaliany Information

Seleu:tl DEM:

@

Cloge |
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¥ GCP Collection for 5129

X

Ground control zource: | Text file

Select Text File... |

DEM:  |AP_DEM.PIx
[V Auto locate

[¥ Compute model

Browsel

Wwhorking Image: 5129

Paint Projection: UTM 17 UEDT2
Point ID: |G0011 =|lsce =]
Image pizel: |319.5 +- |0.1 P
Image line:  |2256.9 +- |0.1 L
Easting [} |527263.380 +/- |1.000 m
Northing [¥'): |4857514.540 +/- |1.000 m
Elevation [Z):|213.400 +/- |1.000 m
|

Acceptl Deletel NewF‘nintl

Extract Elevation

Feference Images

Image D Statusz M
Accepted Paoints: B Total
Fesidualunits: ©* Ground  © Pisels 1 Micrans
RkS: 0.39 # RAMS: 0,26 Y RMS: 0,29

Paint 1D | Regidual
GO011 0.2 020
G00712 0.52 022 -0.47 GCP
G0013 0.4 0.29 -0.30 GCP
GO014 0.34 -0.25 022 ECP
GO015 0.23 022 -0.05 GCP
GOOTR 0.25 020 016 GCP
N - i
@? Cloze |
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Step 8:
e Select the Model Calculations Processing step.
e Click the Perform Bundle Adjustment button.
Step 9:
e Check the quality of tie points and GCPs collected.
This can be done in the GCP or TP Collection
Panel or in the Residual Reports Panel in the
Reports Processing step.
Step 10
o Select the GCP/TP Collection Processing step.
Display overall Photo Layout will allow you to see
if the tie points/GCPs you have collected are well
spread out.
=0l

+5130
+5128

i

=85129

+5189 -
+5188 o

B Residual Errors

=1ol |

Paint | Exterior Origntation |

— Residual Unit
& Ground unitz € Image pizelz: ¢ Image microns
— Residual Summary for 4 Image
GCPs: 25 HXAMS:0.27 Y RMS:03
Check points: 0 # RMS: Y RS:
Tie points: 12 X RMS:0.08 ' RMS:0.10
RS [x. v] for warst 5% of points in lizt:0.40, 0.95
— Show Point: Show [n Sort By
Lo % Allimages % Residual
(" GLPs/check pls " Selected image " Data snooping
" Tie points
 Steren GLPs
Foint 1D Fes Fesz Res Tupe Image D Growil
G0019 07385 0133 0726 GCP 5189 £28
GO020 0.719 0.382 0.609 GCP 5188 E28
G0024 0.636 -0.575 0272 GCP 5189 £29
G002 0623 -0.333 0626  GCP 5130 B27
GOo2 0518 0.215 0471 GCP 5129 E27
GOO1E 0.468 -0.450) 0128 GCP 5188 £28
GDDI15 0483 0.308 0348 GCP 5130 E28F
4 »
Selected image ID:I
Edit Foirt| Delete Paint| Undo Deite|  Change to GEP/Check Poirt
Mo Image Selected
GCPs: # RMS: Y RMS:
Check points: # RMS: ¥ RMS:
Tie paints: = RMS: ' RMS:
@? Compute Model | Frint to File Cloze

Perform steps 5 to 9 for this row of photos. For step 7, be sure to collect TPs between rows and

@ Close
Step 11:
e Select the “Data Input” processing step.
e Select Open a New or Existing Image.
e Click the New Photo button.
e Add an adjacent flight strip of photos to the project.
[ ]
columns of photos.
[ ]

Continue adding rows of photos and performing steps 5 to 9 until all photos have been added to

project.
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Things to double-check if unable to update bundle or obtain photo layout

e Values for Camera Calibration

e Value for Earth radius. In the Help, it says "Earth radius correction is only needed for photos over
1:20000 scale."

e Ensure every photo ID is associated with a GPS coordinate in the corresponding GPS text file.

o After adding photos to the project, make sure to update the GPS/INS input so the exterior
orientation can be calculated.

e Check the quality and quantity of GCPs/TPs collected.

The following data affects the bundle adjustment. Any change to this information indicates
that the currently computed exterior orientations may be out of date (i.e., stale).

Addition or removal of project photos
Changes to camera focal length
Changes to Earth radius

Changes to active GCP positioning
Changes to TP positioning

Updated: 1/25/2006
The information in this document is subject to change without notice and should not be construed as a commitment by PCI Geomatics. PCI Geomatics assumes no
responsibility for any errors that may appear in this document. Copyright © 2006 PCI Geomatics inc. All rights reserved.



