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A Method to Achieve High-Precision Relative Orientation of Frames Using Erdas Imagine OrthoBASE

This report documents a method of achieving triangulation with low RMS error in Erdas
Imagine OrthoBASE for large numbers of frames to get very precise relative orientations of
frames from a strip of images. This method was developed here in the Vision Lab at UMass by
Bert Rawert, Frank Stolle, and Howard Schultz, with some contributions from earlier work of
Peikang Yao. As the sole purpose of this report is to document this method for purposes of
“corporate memory,” there is little content other than exactly how to proceed with this method.

Selecting Frames

To determine which frames make up a strip, select the X and Y columns of the GPS data for your
hypothesized set of frames as they appear in an Excel spreadsheet. Plot them using a scatter plot.
The picture below, produced by selecting the GPS coordinates of a group of time consecutive
frames, shows what the result should not look like.
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Note the wide range of x values covering almost 2 km. This is generally bad for the Harvard
Forest dataset, because flight lines were north to south, not east to west, so you should see
smaller variability within a strip along the x axis. Also, note the discontinuity in the stream of
frames.

The graph below shows what you should see:
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Note that the range in X is now about 70 meters, with variations in flight path most likely due to
wind. This looks more realistic for a flight path. Once the images for a strip have been
identified, the next step is to create a new Erdas block file.

Creating a Block File

Start by clicking on the OrthoBASE icon in the Erdas Imagine tool bar. The following prompt
appears:
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iZ OrthoBASE Startup x|

Ywelcome to OrthoBASE. From thiz dialog

B IMAGINE OrthoBASE" wau may begin a new OrthoBASE praoject,

8 5 ar you may resume working on a previously
a created one.

T~ What would pou like to do’?

£+ Create a new OithoBASE project

™ Open an existing OrthoBASE project

Cancel Help

Select OK to create a new OrthoBASE Project. Navigate to the folder where you want to store
your block file and type in a filename in the following window:

Create Mew Block File

File |

Look ir: |'El bert-erdaz-wark, j | |=j€|

(1 dtmn )4
| ortho-band?

£ tower-sast -fullstrip, bik Cancel

£Y tower-east2-fullstip.bik
£Y tower-east3-fullstrip.bik
£¥ rower-eastd-fullztrip.blk
£¥ rower-east5-fullztrip.blk
£ tower-eastB-fullstrip. bk
£Y tower-fullstrip.blk Goto ...
£Y tower-stip23.blk

Help

Recent ...

File name: Iknwer-eastﬁ.blk

Files of type: | Block File [+ blk] e

L

|E|25 Filez, 2 Subdirectonies, 8 Matches, 88133084k Bytes Free

Click OK. The following window appears:
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iy Model Setup

Select Geametnc Maodel:

Frame Carmnera

Video Camnera [Videography] Cancel

M aon-tetric Camera
DFFDE

Genernc Puzhbroom
SPOT Pughbroom
IRS-1C Pushbroom |

Help

ddil

|Select a proper geometric madel For wour data,

Select Digital Camera for Harvard Forest data sets (or the appropriate camera type), and click
OK. The following dialog appears:
iy’ Block Property Setup

Set Reference Spstem:

X

. . | ] 8 I
Frojection: nknown/Cartesian

Spheroid: Frevious |

Zone Humber: et |

INET T Cancel |

Set Projection... |
Help |

Click “Set Projection...”. The following dialog appears:
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i Projection Chooser x|

Standard | Custam I

Categories{] NG RTEEREE N [ ]

Projection] T Zone 1 [Fange 180W - 174w) -
UTH Zone 2 [Fange 174w - 162w

UTH Zone 3 [Fange 168w - 1624

UTH Zone 4 [Fange 162 - 156

UTH Zone 5 [Fange 156w - 1500

UTH Zone B [Fange 1500w - 1440

UTH Zone 7 [Fange 144w - 1380 Cancel |
UTH Zone 8 [Fange 138w - 1320

UTH Zone 9 [Fange 132w - 12684 Help |
UTH Zone 10 [Range 126w - 1200

UTH Zone 11 [Range 1200 - 114
UTH Zone 12 [Fange 1748w - 108w
UTH Zone 13 [Range 103w - 102
UTH Zone 14 [Range 1020 - 964w/]
UTH Zone 15 [Fange 964w - 900/
UTH Zone 16 [Fange 900 - 344w/

Select the appropriate Category and Projection for your project. For the Harvard Forest data, this
is UTM WGS 84 North in UTM Zone 18. Click OK. Then, click “Next” in the Block Property
Setup dialog (shown above) which should now display the correct Projection, Spheroid, Zone
Number, and Datum. The Block Property Dialog now changes as follows:

i Block Property Setup X|

Reference Units:

]
Harizontal L nits: I b eters - I I_I
Previous
ertical Lnits: I Meters - I —l

.i'-.ngle U rikz: I ] egqrecs j Bt

Cancel

l

Help
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Enter the correct horizontal, vertical, and angle units. For the Harvard Forest data the defaults
are correct. Click “Next”. The Block Property Setup dialog now changes again as follows:

i Block Property Setup X|

Set Frame-Specific [nformation:
| 1] I
Previous |

F atation Systern:

Phota Direction: IE-a:-:is for normal images j

Il Define &verage Fly Height (meters]: I 0.000 _l:j
Cancel |

Irpart Exterior Orientation Parameters
Help |

Select the appropriate rotation system and photo direction. For the Harvard Forest data the
defaults are again correct. Click “OK” to complete Block Property Setup. Finally, the
OrthoBASE Pro main window appears (below), listing no images.

i OrthoBASE Pro (tower-east8.blk) lﬂlﬂl ;IEIE'

File Edit Process Help

G D B ®m A Z &

Row # | Image D | Description ﬂ Image Mame Active Mmm DTM| Ortha Dnline-A

i
A
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Adding Images

It is now time to select images. To do this, click the 2 (add images) icon in the OrthoBASE
Pro main window to bring up the Image File Name dialog, below:

File ]

X

Loak in: | A hamvard-oct-undiztorted

7 s

[ octh-02_00993160_und.tf @] octe-02_01005264_und i
[ octh-02_00999771_und.tf [@] octs-02_01005875_und i
[ oct6-02_01000381_und b [B] octs-02_01006485_und tf
[ octE-02_01000991_und b [B] octs-02_01007095_und.tf
[ octE-02_01001603_und i [@] oct-02_01007706_und tf
[ oct-02_01002212_und.tif @] octé-02_01008316_und ti
[ octh-02_01002822_und.tif @] octe-02_01008927_und i
[ octh-02_01003433_und.tif @] octs-02_01009535_und tf
[ octh-02_01004043_und.tif @] octs-02_01010147_und tf
& octh-02_01004654_und.tif @] octs-02_01010758_und i

KN

[ octe-02_010113
[ octe-02_010119
B octe-02_010125
B octe-02_010132
B octe-02_010138
B octe-02_010144
B octe-02_010150
B octe-02_010156
B octe-02_010162
[ octe-02_010168

[
Cancel
Help

Recent ...

Goto ...

i

File name: |

Files of type: | TIFF
7150 Files, 0 Subdirectonies, 5039 Matches, 83133084k Eytes Free

3 [

Navigate to the directory where your undistorted images are stored (k:\scratch\harvard-oct-
undistorted\ for the Harvard Forest data). Make sure to select the correct image format at the
bottom where it says “Files of type: ," which is TIF for Harvard Forest. Select the images from
your strip by selecting the first one, then, while holding down the SHIFT key on the keyboard,
click the last one. This selects all the frames. To add them to the block file, click OK. The

following progress meter appears:

Job State:; Add multiple images

7z 0[HN

[ o |

Percent Done; | 100

Cancel Help

X

When it reaches 100%, the images appear in the OrthoBASE Pro main window:
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&l orthoBASE Pro (tower-east8.blk) lglﬂl ;IEIE'

File Edit Process Help

G D B ®m A Z &

Row # || Image|D | Description | > Image Name Active] Por. | Int, | Est, | DTM] Ortho] Orline Lo = |
141 141 k. fscratch/harvard-oct-undistorted/octB-02_02473345_und. tif b3
142 142 k: fzcratch/harvard-oct-undistarted/octB-02_02474580_und tif k4
143 143 k:fzcratch/harvard-oct-undistorted foctE-02_02475220 und. tif b4
144 144 k:fzoratch/harvard-oct-undistorted foctE-02_02475739 und. tif =
145 145 k: fzoratch/harvard-oct-undistorted foctB-02_02476417_und.tif b3
146 146 k. /scratch/harvard-oct-undistorted/octB-02_02476337_und. tif b3
147 147 k:fzcratch/harvard-oct-undistarted/octB-02_02477713_und tif k4
148 148 k:fzcratch/harvard-oct-undistorted foctE-02_02478422 und.tif b4
149 149 k:fzoratch/harvard-oct-undistorted foctE-02_02473032_und. tif =
150 150 k: fzoratch/harvard-oct-undistorted foctB-02_02473643 und tif b3
151 151 k. /scratch/harvard-oct-undistorted/octB-02_02480253_und. tif b3
152 152 k: fzcratch/harvard-oct-undistarted/octB-02_02480863_und.tif k4
153 153 k:fzcratch/harvard-oct-undistorted foctE-02_02481474 und. tif b4
154 154 k:fzoratch/harvard-oct-undistorted foctE-02_02482139 und. tif =
155 155 k: fzoratch/harvard-oct-undistorted foctB-02_024826895_ und. tif b3
156 156 k. fscratch/harvard-oct-undistorted/octB-02_02483305_und. tif b3

i 157 157 k: fscratch/harvard-oct-undistarted/octB-02_02483915_und tif ke

Interior Orientation and Exterior Information

Now it is time to enter the interior (camera) parameters for the frames. Click the (frame
editor) icon in the OrthoBASE Pro main window to bring up the Frame Editor:

=181

Senzar | Irikerior Drienlatinnl Eterior Infnrmationl

Image File Mame: octE-02_02388282 und.tif
Attach | Yiew Image | Breviaus |
Mext |
Block Model Type: Digital Camera
Cancel |
Sensor Mame: Default Hon-Metric j Edi... | Mew... Help |
|Fi|e and sensor infarmation 4

Now, click “Edit” under the “Sensor” tab to enter some information about the camera that was
obtained from calibrating the camera that was used to capture the frames. This can be done on a
frame-by-frame basis, however, for the Harvard Forest data, the same camera was used for all
frames. The following dialog appears:
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s Camera Infor

General | Fiducialsl F adial Lenz Digtartion

Camera Marne: I Duncan

Crezcription: I Dana's Duncan Camera
Focal Length [mm]: I 13.2000 :I
Frincipal Paint %o [mm]: I -0.0023 j
Principal Paint wo [mm): I -0.50E3 ﬂ

X

Save

[Load

Cancel

=
[t
=
I

Help

Enter the correct camera information. The correct information for the Duncan camera used to

capture the Harvard Forest data is shown in the above screen shot. Click OK to return to the

Frame Editor. Now, click the “Interior Orientation” tab at the top:

s Frame Editor {oct6-0

Sensor  Interor Orientation IEHteriu:ur Informatinnl

Fixel size in » direction [microns]: I 7.4000

Fixel size in y direction [microns]: I 7.4000

Ll Ll

=10l x|

0K
Rresious
Mext
Cancel

Help

Pkl

Interior orientaktion measurement,
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Enter the correct pixel size for the camera used. In the case of the Harvard Forest data, this is 7.4
microns for both the x and y directions. Due to a bug in OrthoBASE, you should now click
“Next” once for each image in your block file to apply these interior parameters to all the frames.

Click “OK?” to store all the camera parameters, and then click (frame editor) icon again to re-
enter the Frame Editor. Now click the “Exterior Information” tab at the top. The following
dialog appears:

s =0l x|

Sensnr] Interior Oriemtation  Exterior Information l

Perspective Center Fiotation Angles
[meters] [degrees)
¥o Yo Zo Omega Fhi Kappa

Mext

vae  |732088874 = [4711783997  [7na72s ] [oooooo = [oooooo = [1e0ooom0 =

G 1000 E| 1.000 E| 1.000 E| 1.00000 3 1.00000 3 500000 3

Cancel

[ e
_ Mo |
IEE

Help |
Status | Fixed =| |Fined 7| |Fied | |[Fired 7| [Fired 7| [Fired =]
[ Set Status: Edit &1l Images. ..
Now, click “Edit All Images...” to get the following dialog:
s _io/x
#o, Yo Units: meters Zo Units: meters Angle Units: deqrees
Row # Image Mame Image 1D o o Za Omega Phi Kappa Std. o | Std. Yo Stdi‘
02 02388282 _w 1 0 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000 &

+6-02_02388332_w 2 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
+6-02_02333504_u 2 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
+6-02_02330113_u 4 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
HE-02_02390724 5 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
HE-02_02391335_w 6 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
7
[

H6-02_02391345_ 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
+6-02_02392556_u 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
+6-02_02393166_u 3 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
HE-02_02393776_w| 10 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
HE-02_02394386_w| 11 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000
H6-02_02334337_w| 12 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.000 0.000

L e M Ry S

o

—
=

—
—

-
—
ra

-
=l =l ===l =l ==

Cancel | Help |

Select the Xo, Yo, and Zo columns by clicking on the Xo column header and dragging to Zo.
Right-click and select Paste to paste in the xyz GPS data copied from an Excel spreadsheet.
Enter in estimates for Omega, Phi, and Kappa (0, 0, for Omega and Phi, and either 0 or 180 for
Kappa is used in the Harvard Forest data processing, depending on the flight direction) by
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selecting the column, right-clicking, selecting “Formula”, and entering the appropriate value in
the formula, followed by a click to Apply and then Close (the Formula dialog is below):

s Formula x|
Colurmrs: Funchions: Formats:

Image Mame | o «| |General -

Image D pi 0 ﬂ ﬂ ﬂ j

o rnod(< az < b ] 0.00

Yo abs[<a # #40 4] 5] 8] -]

£o int[< &) B 40,00 -

Omega even<ar] 0% j ﬂ ﬁ J

Fhi add(<ax] 0.00%

K.appa mas[<ax <h] 0.00E +00 ﬂ H J j

Std. *o ;I minf<ax,<bx] ;I md Ay ;I j ﬂ ﬂ ﬂ

Formula:

=
=

Clear | Cloze | Help I

Using the same strategy, enter defaults for the standard deviations of Xo, Yo, Zo, Omega, Phi,
and Kappa (values used on Harvard Forest data are 1, 1, 1, 1, 1, and 5, respectively). Finally, use
the same strategy again to change the status on all images from “Unknown” to “Fixed.” Click
“OK” in the “Exterior Orientation Parameter Editor”, followed by “OK” in the “Frame Editor”.
Now the main window for OrthoBASE appears as below:

i OrthoBASE Pro (tower-eastd.blk) B =g - (O x|

File Edit Process Help

G O B W A Z &

Row # Image |10 | Description | > Image Mame ﬂctive|mmmm Ortho| Online
1 1 ¥ k. /scratch/harvard-oct-undistorted/octB-02_02338282_und. tif b3
2 k: fzcratch/harvard-oct-undistarted/octB-02_02388892_und tif B
3 3 k: fzcratch/harvard-oct-undistarted/octB-02_02333504_und. tif k4
4 4 k:fzoratch/harvard-oct-undistorted foctE-02_02390113_und.tif =
5 i} k:fzoratch/harvard-oct-undistorted foctE-02_02390724_und. tif =
B 5 k. /scratch/harvard-oct-undistorted/octB-02_02391 335_und. tif b3
7 7 k: /scratch/harvard-oct-undistorted/octB-02_02391 345_und. tif b3
a a k: fzcratch/harvard-oct-undistarted/octB-02_02392556_und. tif k4
9 9 k:fzcratch/harvard-oct-undistorted foctE-02_0239316E_und. tif Y

10 10 k:fzoratch/harvard-oct-undistorted foctE-02_02393776_und.tif =
11 11 k. /scratch/harvard-oct-undistorted/octB-02_02334386_und. tif b3
12 12 k. /scratch/harvard-oct-undistorted/octB-02_02334337_und. tif b3
13 13 k: fzcratch/harvard-oct-undistarted/octB-02_023935608_und. tif k4
14 14 k:fzcratch/harvard-oct-undistorted foctE-02_02396218_und. tif b4
15 15 k:fzoratch/harvard-oct-undistorted foctE-02_02396828 und. tif =
16 16 k: fzcratch/harvard-oct-undistorted foctB-02_02397439 und.tif b3
17 17 k. /scratch/harvard-oct-undistorted/octB-02_02333043_und. tif =
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Note that the Int. and Ext. columns are now green, indicating these steps in the process of

orthorectification are now complete. Now is probably a good time to save the block file by
clicking File and then Save.

Automatic Tie-Point Generation

The next step is to gather tie-points to more correctly align the images. OrthoBASE can do this
automatically. Click Edit and go to “Auto. Tie Point Generation Properties...” The following

dialog appears:
s e
Images Uszed: (e All avalable  Active images only

Initial Type: (« Euterior/Header/GCF  ( Tie Foints

Image Layer szed for Cormputation; 1 3
Stratequ Parameters: Feszet Strategy Parameters. ..
Search Size: 21 Feature Pt Denze; 100%
Comelation Size: 7 Coefficient Limit: 0.85
Least Square Size: 21 [mitial Accuracy: 10%

Intended Mumber of Paints Per Image: | 20 3 | Keep Al Paointz

k. I Fun | Cancel | Help

Select 30 Points Per Image. The rest of the defaults work well for the Harvard Forest data.

Click “OK”. Now click the ® (auto tie point collection) icon in the main OrthoBASE window.
This performs the automatic tie point generation. If you have not yet computed the pyramid
layers for all the images, Erdas automatically does this first. Then, the tie points are
automatically generated. This process may take up to an hour for block files with many images.
Upon completion of finding tie points, Erdas may give a message saying that the tie points may
contain “gross errors.” If this is the case, then you should manually review the tie-points by

clicking on the & (point measurement) icon to bring up the Point Measurement Tool, as seen
below:
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t Measurement (Left view: octb-02_02388282_und.tif Right view: oct6-02_02388892 und.tif) E==8 1O =/
e Add

PR =N
A Deletel
GE) = g @ Cloze |

-EI z ZD Savel
cg.'; e’ﬁ IE a Helpl

[~ UseViewer Az Reference

Left Wiew: IoctB-D2ﬁD23882827unt ‘I

I~ &pply Image Shift

o [50 Ho — f— 10

P oo — — 1o
Apply | Reset |

Right ‘igw: InctE-DZ_DZ?.BBBSZ_un( ‘l

I &pply Image Shift

£ Ao — = 1o
D [E0Ho — = 1o
Apply | Reset |

Horizontal: none

Wertical: none

Paint # Paint I | > | Description Type Usage | Active| X Reference ' Reference z H:l Image # Image Name | Active # File r File: :l

ntiell TR Mone Tie B 1| [+5-02_024873305_u| 1494714 805.327

3044 | an4e Hone Tie % 2| [15-02_02483915_u| 1568.204 956,563

3045 3045 MNone Tie *®

3046 | 3046 Hone Tie )

3047 3047 Mone Tie b

3048 3045 None Tie *

3043 3049 Haong Tie b

050 | a0e0 s Hane Tia >< _IZI -
4| I » 4 »
952,88, -916.38 4

If all the tie points make sense, then click Save. You can use the Point Measurement Tool to fix
erroneous points, too.

If the automatic tie point generation generated too many errors, then manually checking and
editing the points may not be practical. This may be the result of accidentally entering the wrong
exterior information in the Frame Editor above, or of entering incorrect estimates of Omega, Phi,
or, most likely, Kappa. Try deleting all the tie points, changing the correct exterior information,
and re-running the auto tie point generation.

Triangulation
At this point, there is enough information to perform the triangulation, or bundle block

adjustment to more precisely fix the location and orientation of the camera at the capture of each
frame. First, we must specify which exterior information values are allowed to float. To do this,

15 - Lab Technical Report



A Method to Achieve High-Precision Relative Orientation of Frames Using Erdas Imagine OrthoBASE

enter the frame editor again by clicking (frame editor) icon. Click Edit all Images again to
see the Exterior Orientation Parameter Editor. Now, change all the values in all the status
columns on the right to be “Initial”, but set the Y column values to “fixed” for a flight which
primarily traverses a north-to-south direction (kappa in (315, 45) or (135, 225)) or set the X
column values to “fixed” instead for a flight which primarily traverses an east-to-west direction
(kappa in (45,135) or (225, 315)). Then, set all the values for a particular frame to “fixed”. The
“center” frame or one of the end frames is a good choice. See below:

fi’ Exterior Orientation Parameter Editor

=lalx|

#0, o Units: meters Za Units: meters Angle Units: degrees
Row# || Std %o | Sid. Yo | Std Zo | Sid Om | 5td. Ph | 5td. Ka | Sta.¥o Sta Zo | 5taOm | Sta Ph | StaKa ]

76 1.000 1.000 1.000{ 1.0000| 1.0000| 5.0000]Initial Fixed |Inilia| Initial Initial Initial
77 1.000 1.000 1.000{ 1.0000| 1.0000] 5.0000]Initial Fixed Initial Initial Initial Initial

1.000[  1.000[ 1.000[ 1.0000( 1.0000] 5.0000]Fised i Fived |Fiwed |Fired |Fived
73 1.000 1.000 1.000( 1.0000| 1.0000| 5.0000]Initial Fixed Initial Initial Initial Initial
80 1.000 1.000 1.000{ 1.0000| 1.0000| 5.0000]Initial Fixed Initial Initial Initial Initial
a1 1.000 1.000 1.000{ 1.0000| 1.0000] 5.0000]Initial Fixed Initial Initial Initial Initial
82 1.000 1.000 1.000| 1.0000] 1.0000) 5.0000)Inital Fixed Initial Initial Iniial Initial
43 1.000 1.000 1.000( 1.0000| 1.0000| 5.0000]Initial Fixed Initial Initial Initial Initial
84 1.000 1.000 1.000{ 1.0000| 1.0000| 5.0000]Initial Fixed Initial Initial Initial Initial
5 1.000 1.000 1.000{ 1.0000| 1.0000] 5.0000]Initial Fixed Initial Initial Initial Initial
g6 1.000{ 1.000] 1.000{ 1.0000] 1.0000] 5.0000]nital Fired Iritial Initial Initial Initial
g7 1.000 1.000 1.000f 1.0000] 1.0000] 5.0000]Initial Fixed Initial Initial Initial Initial

Kl
Cancel Help |

Now, click OK in the Exterior Orientation Parameter Editor dialog, and then OK again in the
Frame Editor to return to the main OrthoBASE window.

We can now perform triangulation by clicking the PN (triangulation) icon in the main
OrthoBASE window. The triangulation is performed and the resulting dialog appears:

iy Triangulation Summary

Triangulation [teration Convergence: ez
Total Image Unit*weight BMSE: 0.2064
Control Point RMSE: Check Point RMSE:
GEround & (0.0000 [0 Eround & (1.0000 [10]
Ground v (0.0000 [0 Eround v (1.0000 [10]
Ground < (0.0000 [0 Graund £ (1.0000 [10]
Image x: 0.0000 [0 Image = 0.0000 [0)
Image " 0.0000 [0 Image v (00000 (0]
FtSE Significant Digits: 4 ;I

Cloze
Update
Accept
Fepaort...

Help

PR,
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Check to make sure the iteration converged and that the RMSE is low enough for your
requirements. Click “Report” to view the report and verify that the image orientations make

sense.
i Editor: tri_result_002680, Dir: c:/docume~1 frawerk/locz =g - O x|
File Edit Wiew Find Help
@ OB S & [
the no. of iteration =6 the standard error = 0.2064 :J
the maximal correction of the object points = 0.05742
the no. of iteration =7 the =tandard error = 0.2064
the maximal correction of the object points = 0.00152
the no. of iteration =8 the standard error = 0.2064
the maximal correction of the object point= = 0.00005%
The exterior orientation paramsters Lot
image 1D = Y= Z= OHEGA PHI KAPPA
78 J32021.4705 4713746 .8220 BE3.2385 0.oooo 0.oooo 0.oooo
2 732183.7746 4711809 5210 869 .0831 -7 .5417 -5 . 4466 6. 6890
3 7321803871 4711835.5190 266 . 0554 —-8.9578 —6 . 8543 4.9189
4 732177 6452  47118e1.0100 863.0293 -8 5522 —2.9574 4. 7480
g 732174 0220 4711886 .6150 859 .6987 -7.6311 —-1.2947 5 6562
(2 732170.3474 4711912 2560 856 . 63084 -7.8498 —-1.1503 6. 3858
7 732166.8163 4711937 .8490 853 . 6943 -7 .5969 2.0489 6.1490
a 732163.0203 4711963 . 4600 a51.0748 -7.2418 2. 6624 4 6301
9 732159 5314 4711988 .9000 248 9416 —6.8584 36307 4 0560
10 732156 0574 4712014 .8310 847 .0913 -6.5736 4 4914 4 3722
11 732152 .9189 4712041 .3100 245 4684 —7.2093 4 8g53 4.7189
12 732149 5761 4712067 .2900 843 . 9429 -7.7880 2.8304 4'61iiJIJ

Copy the Selected Area

If all looks reasonable, close the report and then click “Update” followed by “Accept”, and then
“Close” in the “Triangulation Summary” window.

Now is another good time to save work in the block file.

DTM Extraction

Now we can extract the DTM’s for enough pair’s of frames to cover the whole area reliably. To

start, click the & (dtm extraction) icon in the main OrthoBASE window. This brings up the
following dialog:
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i@ DT™ Extraction x|

Output OTH Tope:

|DEM =l

Clutput Form:

" Single DTM Mozaic & Individual DTM Files Lin

Output DT Prefis; I dirr.img

Batch

=]

DTH Cell Size  =:

W M

IDefauIt - I

Trimn the DT Border by 0 ;l

DEM Background % alue:

|1.5IZIIIIIIIIZIIZI j o |1.5IZIIZIIIIIIIIII ﬂlhﬂleterg

j Cancel

Help

dudi

Advanced Properties... |

|5in-;|Ie ar multiple outpuk

It seems that OrthoBASE crashes whenever we try to produce a single DTM mosaic for long
strips. As a result we will output “Individual DTM Files”. Make sure these individual files go
into the correct directory by clicking the file folder next to the “Output DTM Prefix” text box
and navigating to the correct folder. Now, set the DTM Cell Size in the X and Y directions. For
the Harvard Forest Data, 1.5m provides close to the best accuracy possible given the DTM
extraction process and the resolution of the images.

Now, to select which image pairs are used to compute the DTM, click the “Advanced
Properties...” button to get the “DTM Extraction Properties” dialog:

H DTM Exrktraction Properties

General Image Pair |Area Selectionl .t’-‘«ccurau:_l,ll

pairz with overlap owver

IESZ _I:j [~ Show Active Only

=0l x|

Olf« &l &) 5 2] v| Al

Raow || ¥ | Image Pair Marne

|f-‘n.ctive| Overlap Z| Image Detail |DTM Status-z

507 octE-02_02446272_und_oct6-02_02446833_und

» 83.907 100%

a03 octE-02_02446272_und_oct6-02_02447434_und

509 [ [octE-02_024468533 und_octe-02_02447434_und

510 octb-02_024468583_und_oct6-02_02445104_und

211 octE-02_02447434_und_oct6-02_02443104_und

E3.5871 100% Cancel |
# 83.487 100%

£3.834 100%
» 84.073 100% Help |

a12 octE-02_02447434_und_oct6-02_02443714_und

EG.114 100%

513/ [ [octE-02_02445104_und_octe-02_02448714_und

# 04.384 100%

514 octb-02_02448104_und_oct6-02_02443324_und

E5.185 100%

814 octE-02_02448714_und_oct6-02_02443324_und

» 84138 100%

o186 octB-02_02448714_und_oct6-02_02443335_und

E5.551 100%

4

Select the “Image Pair” tab at the top. With the Harvard Forest data, there are enough frames to
set the overlap threshold to 65% and still get more than enough coverage. After “recalculating”
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the pairs, go through and de-activate any pairs with 100% overlap because OrthoBASE can’t
seem to handle these. It’s also a good idea to thin out the active pairs so that there aren’t too
many unnecessary DTM’s computed. Now click OK to close the DTM Extraction Properties
dialog. Now click “Run” in the DTM Extraction dialog. Wait while OrthoBASE computes the
DTM frames. This is another good time to save the block file. Note that by now, all the
columns to the right in the main OrthoBASE window are green except the “Ortho” column.
Orthorectification is the last step in processing a block of images; we will get to this later. First,
we need a unified DTM.

DTM Mosaic Generation

Once the individual DTM’s have been generated, we can assemble them into a mosaic. To do
this, click the “Data Prep” button in the main Erdas Imagine tool bar. This yields the following
box:

iZ pata Preparatio x|

Create Mew [mage. .

Create Surface. .

Subzet Image...

Image Geometric Comectior...

Mozaic Images. .

Reproject Images...

Recalculate Elesation Yalues. ..

Imagizer Data Prep...

|
|
|
|
|
Unzupervized Classification... |
|
|
|
|

Make RFF TOLC..

Help |

Click “Mosaic Images...” to get the following dialog:
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iZ Mosaic Tool #1 : (Mo File) T - O] x|

File Edit Process Help
& o @ i RxZ@aao o
BH & kv Tyog My 00

| 4

First, we must add all the DTM frames as images into this mosaic. To do this, click the B (add
images) button near the top. This yields the following dialog:
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iiZ add Images for Mosz x|

Fultiple files selected

Clear Selection

Method:  |Individual File |

Image Area Dptions:

" Lze Entire Image

" Crop &rea

i~ Compute Active Area
= Template 40!

i~ Individual 201

Add Close | Hep |

You can navigate to the appropriate directory and select all the DTM’s at once. The result after
doing that is what you see above. Now, select “Compute Active Area”, and then click add.
After some processing, this gives the following:
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pa=y (ol x
File Edit Process Help
¢ 0B i Roxmaano

B & kv T 5 T oo

| 4

Now, we need to set the overlap functions and the resolution of the resulting mosaic. To set the
overlap function, click “Edit” and select “Set Overlap Function”. This presents the following
dialog:
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x

|nterzection Type:

% No Cutline Exists

" Cutline Exists

Select Funchan;

&+ Overlay
i~ Average
" Miniriurn
" Mairmum

i~ Feather

Select the “Feather” option and then click “Apply”, then “Close”. Now, to set the resolution,
click Edit, then “Output Options” to get:

23 - Lab Technical Report



A Method to Achieve High-Precision Relative Orientation of Frames Using Erdas Imagine OrthoBASE

iZ output Image Options x|

Define Dutput Map Arealz):

& Union of &1 Inputs
i~ Uszer-defined A0
i~ Map Series File [.mzh

" USGS Maps Database

ISES Map Seres; |1:24EIEIEI "I

Change Output b ap Projection. .. |

Output Cell Size: [meters]

.. [0.200000 ::iy; [0-200000 :I

Set the output cell sizes appropriately. For the Harvard forest data, 0.2 is probably a much
higher resolution than is needed. Click OK. Now, we need to compute the mosaic.

Click “Process” and then “Run Mosaic” to get the following dialog:
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x

Cutput File Mame: [*.img]

| =]

™ Output a Common Look Up Table

[ Compress Output to;

Comprezsed Dutput File Manme: [Fzid]

=]

which O utputs:

= A = Selected

;

Ignore Input W alues:

Cutput Background % alue: I

I‘I.‘

[ Stats Ignore Value: 0

] I Batch | Eann::ell Help |

I‘I.‘

Enter the appropriate filename and location (by clicking on the folder and navigating) in the
Output File Name box. Then click OK to run the mosaic. Watch the progress bar:

x

Job State:; Starting...
Percent Done: 0% 0 | 100

Cancel i Help I

When finished, we can close all the mosaic tool windows, and return to OrthoBASE to continue
working on our block file. You may view the newly created DTM mosaic by opening it in a
viewer.

Orthorectification

To begin the orthorectification process, click the & (ortho resampling) button in the
OrthoBASE main window. This presents the following dialog:
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fi ortho Resomping _Inix
General I.-'l'-.dvann::edl
It File Name: octE-02_02388282_und tif Active Area | 35.0% ﬂ
Output File Marme: [*.img] orthoocte-02_02388232_und.img = | Batch
DT Source: DEM - Wertical itz IMeters j Eae]
DEM File Mame: Ituwer-eastﬂ-fullstrip-dem-mu:-saiu:.imgj Froperties... | Help
Output Cell Sizes: e | 0.52573085 i’ . ID.EEE?SDEE i’
Ll | 731748.85750273 = LR | 732383.13797304 =1
ULy | 4712003.13543225 = LRy: |4711668.464584411 =1
Clatpuat o G449 calurnns: 1219 Recalculate... |
ddd. | AddMubiple.. | Delete | I~ Show Path
Row # || Input Image Mame | b |.-’-'-.|:tix-'e| Output Image Mame | Active Area | Rezample Methc
1) |octB-02_02388282_und. | » orthooctB-02_02388232 95 bilinear

Remember to change the “Active Area” percentage to 95. Next to DTM source, click the down
arrow and select DEM. Then, click the DEM File Name down arrow and select “Find DEM...”,
then navigate to the DEM mosaic just created, and select this file. Next, click the “Add
Multiple...” button near the bottom. The following dialog appears:
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i add Multiple Dutputs |

Multiple outputs can be added by using some common parameters
ghiown in Ortho Bezampling dialog. Theze parameters inclide active
area, rezampling method, DT zource, DT unitz, overlap threshold,
cell sizez and ignore value. The output image name iz determined

b following prefis pluz the input image name.

Output File Prefis: [# img) | @the-stk lz

[ Usze Cument Cell Sizes

e Carcel Help |

Click the folder icon to the right of the text box labeled “Output File Prefix”. Navigate to the
directory where you want to store the individual orthorectified frames, change “Files of Type” to
“IMAGINE image (*.img)”, and then enter “ortho.img” in the “file name” box, then click OK.
You then see the above dialog again. Check the “Use Current Cell Sizes” box, and click OK.
Now the Ortho Resampling dialog reappears as this:

27 - Lab Technical Report



A Method to Achieve High-Precision Relative Orientation of Frames Using Erdas Imagine OrthoBASE

1ol

Gieneral l Advanced ]

Irput File N arme: oetE-02_ 02388282 und b Active Area | 900% g L Ok

Output File Narne: [=.img) | arthoocte-02_02338232_und.img

e
DT Source: DER - Yertical Lnits: |Meter$ ﬂ ﬂ
DEM File Mame: |tnwer-eastE-fullstrip-dem-mu:usaiu:.imgj | Help
Cutput Cell Sizes: ><: | 052573085 EI ' | 0.52573085 EI
LI | TA31748 85780273 EI LEs: | F32389.197597304 EI
LI | 4712009.13843225 EI LEY: | 4711668, 464584411 EI
Clutput rows: E49 colurmnz: 1219 Recalculate. .. |
Add.. | Delete | [ Show Path
Frow $ Input Image Mame > [Active|  Output Image Mame Active Area Rezample Methci‘
1) |octE-02_02388282_und. (> | ¥ |orthooctE-02_02383282 95 bilinear
& |octE-02_02388282_und. ¥ |orthooctE-02_02383282. 95 bilinear
3 |octE-02_02388892_und. ¥ |orthooctE-02_02383892. 95 bilinear
4| |octE-02_02389504_und. ¥ |orthooctE-02_02389504 95 bilinear
A |octE-02_023930113_und. ¥ |orthooctE-02_022330113 95 bilinear
B |octE-02_02390724 und. ¥ |orthooctE-02_02390724 95 bilinear
| ?l octE-02_02391335 _und. ¥ |orthooctE-02_02391335 95 bilinear f
4 3

Notice that the first row is the same as the second row in the table at the bottom. We should
delete the first row because it actually will place the orthoresampled image in the wrong place,
leaving two copies of it. To do this, click the “1” on the left side of the table to select that row.
Then, right-click, and choose “delete selection”. Now you can perform the orthorectification (or
orthoresampling) by clicking “OK”. The process may take up to an hour or more for large block
files. When complete, all the columns on the right side of the main OrthoBASE window should
be green. Now, let’s create the orthomosaic.
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Orthomosaic

To create the orthomosaic, we follow the same process as we did in mosaicking the DEM’s. See
the section labeled DTM Mosaic Generation. This time, however, select the orthorectified
frames for mosaicking instead of the DTM’s. Also, set the output cell size to 0.1 m. Run the
mosaic as before, and it can be viewed in the viewer. Now the process is complete.
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