Getting Started with ORTHO32

Introduction

Rectification is the process of creating a new image file free of the terrain relief and camera
tilt distortions found in the original image. ORTHO32 is a Windows (95, 98x, NT, 2000 and
XP) image rectification program which reads and writes JPEG and Windows Bitmap (BMP)
files with a colour resolution of 24-bits.

Rectification always involves the following input items:
e A JPEG or BMP image - derived from a scanned aerial photograph or one taken with
a digital camera and converted to JPEG or BMP.
¢ Ground control points - a minimum of four X + Y [+ Z optional] points per photo.

If you wish to remove ground height distortions you must also input:

e Camera details - focal length and either fiducial mark coordinates (for a film camera)
or array dimensions of a digital camera. Radial lens distortion is optional for both
types of camera.

e A digital description of the terrain - in the form of either a Digital Elevation Model
(DEM) or Digital Terrain Model (DTM). These terms are often used interchangeably
but have different meanings in the ORTHO32 system as seen in Help on the form
which appears when you click the “Terrain Model” button on the main menu.

Output from the process is a rectified image (JPEG or BMP) known as an orthoimage, plus
those geo-referencing files you choose to output. Geo-referencing files are written to the
same path as the rectified image and allow a GIS or CAD program such as ArcView or
Mapinfo to automatically register the rectified image produced by ORTHO32.

ORTHOS32 includes a Help system based upon ASCII files which may be viewed within the
system whenever you see a “Help” button.

= [ ORTHO32

S Rectify Rectify an Image file

ﬂ Cameras Enter camera data

@ Ground Control | Enter ground control data

% Terrain Model | Check a Terrain Model file

. Diata Paths Enter path information

L About | Help Exit

Figure 1 Main Menu




Installing and Removing ORTHO32

Go to http://www.digmapsys.com/ortho32.htrj and download InstallORTHO32.EXE. We use

the Vet Anti-Virus software from Computer Associates and keep our virus updates
current. We guarantee that our downloads are virus-free.

Run InstallORTHO32.EXE and an installation wizard will lead you through a conventional
installation process.

To remove ORTHO32 go to the Control Panel, find Add/Remove Programs, highlight
ORTHO32 and click the “Add/Remove” button.

Registering ORTHO32

m |Software Registration E|

PLEASE READ THIS MESSAGE

Thiz farm ig for both Exvaluation and Full [paid for] software registration.

The "Machine Code" displayed below will tie the software into this PC.

If thiz iz the first time that vou hawve registered a Digital M apping Systems [D45]
software package pleaze click the "Print Instructions' buttan below and use

thioze instructions to send an email to DS, including the Machine Code for
ORTHO32 and requesting a 30-day evaluation code.

Print Instructions

Machine Code: [SDZBEZ 5L ]

Inlock Code: || Cancel

Figure 2 Software Registration Form

Run ORTHO32.EXE and if it isn't registered a form like Figure 2 will appear. The Machine
Code shown on the form above and in the printed instructions below is specific to one PC
only, which is the PC on which the software has been installed. If you click the “Print
Instructions” button text similar to that shown in Figure 3 will be printed.

How to Regi ster ORTHO32 for a 30-day eval uation.

NOTE:

The Machi ne Code and the Unl ock Code are constructed froma limted
range of characters including the numbers 0 to 9 and the al pha
characters Ato F. We nention this so that you do not send us a code
containing invalid characters.

Getting a Test Code

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h
(i)

Start your emmil program (for exanple Qutlook or Eudora),

Begi n a new nessage,

In the TG field enter "sal es@i gnapsys. cont’ without the quotes,

In the SUBJECT: field enter "ORTHO32 test code" wi thout the quotes,

In the nessage body enter "5D2B625A" wit hout the quotes,

Add your nane and contact details (usually by adding a signature file),
Send the new emmil,

Cick the "Cancel" button on the registration formto close down ORTHO32,
Wait until your email reply is received.

Figure 3 Sample Software Registration Instructions



http://www.digmapsys.com/ortho32.htm

Unl ocki ng ORTHOB2 after you receive your Test Code via Email

(a) Run ORTHOB2 again (double-click on the icon),

(b) You will be taken straight to the Software Registration form
(c) Enter the Unlock Code supplied to you in the enmil,

(d) dick the "OK button and you will be taken into ORTHO32.

HI NT: You can Cut and Paste itens to and fromthe Wndows Cipboard and this
can be very useful when transferring the Unl ock Code fromyour email
to this program If you highlight the Unlock Code and press Ctrl-C
the highlighted text will be Copied to the Cipboard. After running
ORTHOB2 again you can click in the Unlock Code field and press Crl-V
to Paste the text fromthe O i pboard.

End of docunent.

Figure 3 Sample Software Registration Instructions (continued)

An evaluation system can be converted to a fully paid system by deleting the file
ORTHOS2.INI (in the same folder as ORTHO32.EXE), running the program again, sending
off your Machine Code and receiving back a different unlock code. In this way you don't lose
any data setup during the evaluation period.

Data Paths

ORTHOS32 reads and writes its data from pre-defined data paths which can be changed at
any time by clicking the “Data Paths” button on the Main Menu.

ORTHO3Z reads and writes data using the paths nominated here.

Click the "Browse" buttons begide the data fields to select a data path.

Camera Data Path;
|E:'\F'H QJECTSAOrtho32hCamerash Browse

Ground Control D ata Path;
|E:"~F'H QJECTSAOrtho32hGroundCantralt, Browse

Crigital Elewation Model Data Path:

|E:"xF'Fi QJECTSAOrtho32ADE b Browze

Input Image Path:

||::'\F'H QJECTSAOrtho 324 nputlmagess Browse

Qutput Image Path:

|E:"~F'H QJECTSAO ko320 utputl magess Browze
] Cancel

Figure 4 Data Paths Form

If you find that drop-down lists on the form which appears after you click the “Rectify” button
on the Main Menu are empty, that will be because you have not correctly defined the data
paths.




Entering Camera Data

When you click the “Cameras” button on the Main Menu you will be asked to enter a new file
name or to select an existing camera file for editing. In this example a new camera name is
entered (Figure 5).

Cameras are automatically assigned the file extension .CAM

Select a Camera File to Edit

Loak ir: |l.f,\ Cameras j = £F E-
E. |ﬂ aerovision. CAM
L |'£| Huaguang_s0.CaM

MyRecent || ZeissSRight.CAM
Documnents

-

Desktop

7,

iy Documents

My Computer
My Metwaork.  File name: | j \ﬂl
Flaces
j Cancel

ar

Files of type: | DtS Camera files [*.cam)

Figure 5 Entering a Camera Name

A data entry form (Figure 6) will then appear. The form which appears will differ depending
upon whether you define the camera as a film or a digital type.



i= Camera Data Entry E][E|El

D'ezcriptian: |Demn:| camera

Camera Type: | Film | Entered data must
be in the zame units

Distance Units: | Milimetres = | for thiz camera,
Focal Lenagth; |152.43 mm

Murmber Fiducial Marks: |4 =

FID # H—coord | T—coord
1 -l0&.000 10s_ 000
z lo&a_ 000 lo&._ 000
3 10000 -los. 000
4 -1l0&.000 -10&.000

MOTE: Radial Lens Distartion iz 2ero by default

Enter Radial Lens Distartion data |

Help Save | Cancel |

Figure 6 Film Camera Data Entry

If you have Radial Lens Distortion data to enter, click the “Enter Radial Lens Distortion data”
button on the form.

Entering Ground Control Data
You will be asked for a file name. Enter a new or existing file. The software will automatically

assign the file extension .GCF to the file name. After selecting a file name you see a free-
format data entry form similar to that shown in Figure 7 below.



CAPROJECTSAORTHO32AGroundControlimackeyspeak. GCF

PARES NW 6341592.3 5538044.5 100.0
PARES NE 634213.2 5838035.8 100.0
PARE3 3W 634208.7 5837971.0 100.0
PARE3 3E 634232Z2.6 5537970.0 100.0
LEROD _SW 634204.0 5587970.0 100.0
LERD SE 634223.0 58879659.0 100.0
AERD MW 634189.0 5835046.0 100.0
AERD NE 634205.0 5535037.0 100.0
Cancel Heln

Figure 7 Entry of Ground Control Data

Click the “OK” button to quit the data entry and save data to the file nominated when you
started. Clicking the “Cancel” button will close the form without data being saved.



Entering Digital Elevation Model Data
Refer to Help after clicking the “Terrain Model” button on the Main Menu (Figure 1).

You must have already constructed an ASCIl .DEM or .DTM file according to the Help file. A
portion of a simple .DEM file is shown below in Figure 8 which illustrates that each line has
coordinate values in order X, Y and Z and the values are separated by:

e 0One Or more spaces or

e commas or

e tabs
561800. 0 5801540.0 17.66
561820. 0 5801540.0  17.59
561780.0 5801560.0 17.71
561840. 0 5801560.0  17.79
561760.0 5801580.0  17.67
561780.0 5801580.0  17.74
561800. 0 5801580.0 17.84

Figure 8 Portion of an ASCII DEM file

= Check an Existing Digital Elevation Model File

Check previouzly formatted ASCI Digital Terain Model fles. Refer to Help for details.

Digital Elevation Madel File: |NEWL"-"'-ND5.DEM ! Browse

Checking: C:WPROJECTENORTHOZZWDEMAWNEWLANDE . DEM

File Extents

Minimum >, T, Z: S560730.000 580152Z20.000 -0_620
Maximuam ¥, T, Z: EEZ540.000 ES0Z680.000 Z4. 240

End of checking. No errors were detected.

Cancel Help

Figure 9 Checking a Pre-formatted ASCII .DEM or .DTM File

When a file is selected using the “Browse” button the file’s internal structure is checked and if
no errors are found the data limits (minimum and maximum X, Y and Z) are displayed as
shown in Figure 9.

If cameras, ground control points and an elevation model have been defined you can
proceed to rectification of an image as described next.




Rectification of an Image

Click the “Rectify” button on the Main Menu (Figure 1) to see the data entry form of Figure
10.

= Data for Rectification E|
Images
Input: |Mewlands.BMP ~| Output: |Mewlands_Rect BMP
Camera Dgital Elewation kModel
File Name: | ZeissRight CM »| | | FileMame: |NEWLANDS DEM |
Ground Caontrol Type of Orientation
File Mame: |NEWL&NDS.GEF ﬂ o ORMAL manual with DE M
All Contral Paints: Selected Control Paints: " EXTERMAL data with DEM
11
14 " FLAT TERRAIN manual without DE
16
g Output Optiong

[ 'wiite Arciew geo-reference file

< I+ wiite Maplnfo geo-reference file

[ “wirite ER-Mapper geo-reference file
[ “wiite Pathfinder geo-reference file
[ Process rectification in Batch mode

[~ DEM points at image extents

B ackground colar;

] Cancel Help

Figure 10 Rectification Data Entry Form

Notes:

¢ Drop-down lists will be populated with data from paths defined as in Figure 4.

¢ The Output image name is automatically generated but can be changed to whatever
you wish.

e The Type of Orientation is, by default, NORMAL manual with DEM. If you choose
the FLAT TERRAIN manual without DEM type of orientation the Camera and Digital
Elevation Model panels will disappear.

e When you have selected a Ground Control File Name the list of All Control Points will
be populated. To add ground control points to the Selected Control Points list double-
click on the point in the left-hand list of highlight the point and click on the “>” button.

e The “<” button lets you highlight selected points and remove them from the selected
list.

To proceed with a normal manual rectification you should click the “OK” button. If the camera
is digital you will measure only ground control points. If the camera is a film type you will first
digitize fiducial marks and then ground control points. Figure 11 shows the form which allows
you to digitize fiducial marks and ground control.



=B

= Maasure tha Ground Contral Poinis

Clcle thumbnail ko Lpdate mzazurcmznl windaw
FONTID | D | Dy [Includs
i N33R -1 282 +FS
VES
16 0.37¢ -0.043 1'ES
q I3-1 -U.Ed4 TES

RME 07680 FMS 1.267

CK

Mext Action
’]Cick either the OF. Fz-cbs or Cancel butlon Image Coardinates: 674 E70

Figure 11 Measurement Form for Fiducial Marks and Ground Control Points

Notes:

e You are always prompted in the “Next Action” field as to what is expected next.

e By clicking on the thumbnail you will update the main measurement window to be
centered on the chosen point.
The zoom window shows an enlargement around the cursor.

e You must manually move to the first two fiducial marks or ground control points but
afterwards the system will take you to the approximate location of the next point.

e The DX and DY residuals are explained if you click the “Help” button.
To re-observe a point first highlight the POINT ID (point 14 is highlighted above) and
click the “Re-Obs” button.

e The “Print” button will become active after the last ground control point is measured.
This will allow you to see the results of the orientation and print them out if you wish,
as shown in Figure 12.



1= Setup Information [‘$_<|
Input IRATE &.wureesnns C:ZPROJECTSYORTHOSZY INPUTIMAGE 54 NEWLAND S . EMP A

Output THATE 2 useessnss : C:ZPROJECTSYORTHOSZY, OUTPUTIMAGE SZNEWLANDS FECT.EMP

DTM File Name ......... : C:WPROJECTSY ORTHO3IZ,DEM\NEWLANDS . DEM

Camera File Nawe ...... : C:WPROJECTSY, ORTHOZZY, CAMERAS, ZETSSSRTIGHT. CAM

Ground Control File Name: C:3PROJECTSYORTHOIZYGROUNDCONTEOL,NEWLANDS. GCF

Focal Length .......... 152.000

Fiducial Marks and Fesiduals

¥-Coord ¥-Coord D 'y
0.000 11z.000 0.006 0.365
110,000 110,000 -0,039 -0.410
112,000 0.0o0 0.066 n.07z
110,000 -1ll0.000 -0.028 0.337
0.000 -11z2.000 -0.004 -0.364

Ground Control Data and Residuals

PL-ID X-Coord ¥-Coord Z-Coord DX DY Included
11 551331.520 580lecd. 710 20.000 -1.6065 -0.431 TRUE
14 5H51896.490 5302123.720 10,280 0,494 0,483 TRUE
leé  55l847.960 5301l632.410 18,240 0,430 1.080 TRUE
9 5Heldde, 310 5502373.350 G6.750 0,714 -1.098 TRUE 3
Print

Figure 12 Results of the setup of an image

After accepting the setup by clicking the “OK” button in Figure 11, the rectification will
proceed.

You will be asked whether you want to accept the calculated extents or enter your own
extents, as shown in Figure 13.

Optione

(v Accept default output co-ordinates

" Enter output image co-ordinates

k. | Cancel |

Figure 13 Selection of Extents

The rectification will then proceed to its conclusion, showing progress as in Figures 14 and
15.



Progress of Rectification

STARTIMG THE RECTIFICATION ...

etting extents of Digital Terrain Model file .
Calculating ground extents of the input image ...
Getting output image extents from the user ...
Cutting out DEM data and forming TIM ..
Subdividing the TIM ...

100% caomplete

Writing nominated geareferencing files .
Initializing the output bitmap ...

Rectifying the image ...
100% caomplete
Saving the rectified image to disk ..

Writing the background caolor to the output bitmap ...

Figure 14 The Rectification Progress

Information

¥

The rectification completed successFully,

File waritten: C:PROJIECTSYORTHOIZOUTPUTIMAGESMEWLANDS_RECT . EMP

%]

Figure 15 The Completion Message
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