Positioning Images

Preview

In this lesson you will learn how to:

= Set up MicroStation Descartes to Position Images
= Quickly Position an Image with Square

= Quickly Warp an Image with Warp

< Move and Scale an Image

In this lesson, you will also learn basic georeferencing techniques.
In this part of the lesson, you will learn how to:

= Set up Register

= Reference an Image

= Save a Model

= Resample an Image

< Add an Image to a Project
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O Set up MicroStation Descartes

1. From the MicroStation Manager dialog box, select
Workspace > dcartes.

MicroStation Manager B
File  Directory
Files: Directories:
I ... hustationtdeartestutorialh
lezz0n1.dgn ot
lezzon2.dan [ win32app ﬂl
leszon3.dgn [ ustation
lezz0nd. dgn [rdeartes
lez20n5. dgn P=rhutarial
le:z20nE. dgn
lezz0n?.dgn
lezzon7h.dan

List Files of Type: Dirives:
MicroStation Design Files [*.dgn] Vl Ic:: :I

™ Open Design Files Read-Only

p— wiorkspace: [doartes

Froject: |default

g Interface: |dcartes
Style:  Statuz Bar I

2. Open the design file LESSON2.DGN that is supplied with the
tutorial. The file is in the ...\dcartes\tutorial directory.

HEE]

4

3. From the MicroStation Tools menu, select Image > Image
Control and dock it under the MicroStation Main tool box.

O Open an image
1. From the MicroStation File menu, select Open > Image.
The Open Images dialog box opens.

2. Find the SQUARE.HMR image that is supplied with the
Tutorial. The file is in the ...\dcartes\tutorial directory.
Highlight the image.
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3. Set the Image Preview setting to on. Notice the display of a
thumbnail of the image in the Preview window.

Open Images m
1 ¢ elech

| d:win32apphustationhdoarteshtutonialysquare. hmr

Files: Directories:

et = N

cleanup. hmr [ win32app | - == = |

colormap. hmr [P ustation L—___T' uy

canwvert.hmr [ deartes | Iy '_7_=___ B

drawing. hrr = tutorial e {

east-ang.hmr i .

map_3.hrr | L

purnp. hmr

zatellit. hmr [ _ _

square. hrr - -

HMR [ hri] | [d] -|

[~ Add Converted Types to the Files List

Yiews
VM1 Mz Dz 4 Al
s e [Nz I8 Mone | ™ Place Interactively

4. Check that the setting for View 1 and 2 are set to on.

5. Click OK to open the image.
The screen should appear as follows.

®—®
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Elemert Selection

=
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Positioning Images with Square

Image Contral

[ |

O Position an image with Square

Using the Select Images/Active Image tool, double-click on
SQUARE.HMR to make it the active image.

From the MicroStation Tools menu, select Image > Image
Transform.

From Image Transform tool box, select the Square Image tool.

Image Transform =]

Elo%5a5] R ¥ v

The Image Transform Image Square settings tool box opens.

In the tool settings window, set Axis to Horizontal and ensure
that Create A New Image is turned OFF.

Notice that the cursor in Window 1 changes to a cross. Use
the Square tool to adjust the image to a horizontal position
just as you would arrange a drawing on a drafting table.

Enter a data point in the target image.

To enter the first horizontal point, snap at location 1 and
enter a data point.

To enter the second horizontal point, snap at location 2 and
enter a data point.

The image then adjusts to be square to your view.

Warping Images Quickly With Warp

2-4

Image Contral

[ |

O Position an image with Warp
1. Bring Window 2 to front. Notice that the shape of the design

block element is similar but not identical to the shape of the
image. The objective of this exercise is to warp the image to
fit exactly within the space and shape defined by the design
block.

From the Image Control tool box, select Select Images/Active
Image and double-click on the image at location 5.
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From the Image Transform tool box, select the Warp Image
tool.

Image Transform

The Image Transform Warp settings tool box opens.

From the tool settings window, set Method to 3 (pts) Affine
(Move, Rotate, Scale, Lean) and ensure that Create A New
Image is turned OFF.

Notice that the pointer changes to a crosshair. You will use
the crosshair to identify points on the image that correspond
to points on the design block element.

Enter a data point in the target image.
Select the first point on the image at location 1.

Select the corresponding point at location 1 on the design
block element.

WAGEwarr K

(e e, Roste, Scole Lear] |

Inage Warp > Ener Desinaton Po, Reset 1o 3o back.

= (8 Levl=83

8. Repeat the procedure for locations 2 and 3 only.
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9. Accept the points by entering a data point.

The image will then be warped to fit the target geometric
space.

é0=u & i -~ 2 ek

Displey complete (@ Level=83

Modifying Images

O Moving an image

1. From the MicroStation Tools menu, select Image > Undo/
Redo.

2. Undo the Warp you have done previously by selecting the

F?«'O'Iofil Undo Image tool.

3. From the Image Transform tool box, select Modify Image.

Image Transform

& 55

Notice that the pointer changes to a cross with a “bull’s-eye”
in the center.

[y
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4. Enter a data point in the target image at location 1.
Be sure to be on the image, tentative on the marker.

5. Tentative/Accept at location 5. Move the pointer and notice
that the image travels with your pointer movements. Snap/
confirm to location 4 and notice that the image is fixed in a

new location.
|2 1ess0n2.dgn (20) - BEE
I = @] O[=a] 8] & [@]@] o[~[ 2] AEERss:
JL [ | & vrncow 2 L]
A
EIE
e

=
Bl Al : - S
i Pel Size. A

Rotato: [0007
P o —

e T o ionoom smowmoon

6. Click the Undo tool to return the image to its original
mol‘ﬂ position.
O Scaling an image
1. From the Image Transform tool box, select Modify Image.

2. Enter a data point in the target image a location 4.

This point identifies the image and also positions the Origin
Handle. This handle acts like an “Anchor Point.” Operations
like rotate and affine are done about that point.

3. Snap/data point to location 1.
Notice that the pointer now changes to an X shape.

4. Notice also that an outline shape appears. Without clicking,
move the pointer towards location 5. Notice that the shape or
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2-8

scale of the outline changes to adjust to your movements.
Snap/data point at location 5.

Note that the location of the Origin handle stays “fixed.” All
other pixels of the image are repositioned for the exception
of this point.

The image immediately scales to fit the outline scale.

Image Manager  Inage Modi > Sect a Handle

| & IMGMANAGER IMAGE MO... |3
Oiginx [S13455053
. [Trosn 808

PhelSie |
® ety
LA "

xxxxxxx

55241830000, 5663685.0000

O Modifying the geometry of an image (Rotation and

Affinity)
1. From the Image Transform tool box, select Modify Image.
2. Enter a data point in the target image a location 5.
This sets the target image as well as the Origin handle.
3. Enter a data point on the “arc double-headed arrow” located
6\ at the top-right corner of the image, just above the scaling
handle.
Notice that the pointer now changes to an X shape. You have
] selected the Rotation handle. The rotation handles allow you
Rotation Handleat to rotate the image about the Origin handle.
location 5
4. Notice also that an outline shape appears. Without clicking,

move the pointer towards location 2. Notice that the
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orientation of the outline changes to adjust to your
movements. Snap/data point at location 2.

The image immediately displays to fit the outline orientation.

[Z WGMANAGER IMAGE Mo |
oignit (51508
im0

L -
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L0 o —

A

o oo smomaon

Note that the location of the Origin handle stays “fixed.” All
other pixels of the image are repositioned for the exception
of this point.

5. Next, you will modify the affinity of the image. Enter a data
point on the Affinity handle (double headed straight arrow)
located between locations 2 and 5.

6. Notice that an outline shape appears. Without clicking, move
the pointer towards location 5. Notice that the geometry of

Location of the
Affinity Handle
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the outline changes to adjust to your movements. Snap/data
point at location 2.

The image immediately displays to fit the outline affinity.

| B IMGMANAGER IMAGE MO... ||
Oignx: [5313455083__
: [T15501 3809 |
Phel Sze -
T —
x [zeems
N EE -

Rotation: [1.0000"

Afiity: [T0000"

T ——————— T ot oom smowrom

Note that the location of the Origin handle stays “fixed.” All
other pixels of the image are repositioned for the exception
of this point.
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Basic Warping with Register
Complete this section to learn how to warp with geometric
precision.
O Setup MicroStation Descartes for Register

1. Close Window 1 and 2. Make sure Windows 3 and 4 are
opened.

2. From the MicroStation Tools menu, select Image > Register.
The Register tool box opens.

3. From the Register tool box, select the Register Dialog tool.
The Register dialog box opens.

Z5 Register - (Untitled) [ x]

File Edit “jew Toolz Seftings Apply
Model Selected: [4 pts or +] Projective [Project] |
Actual Model: Mone
Contral On Base Spstem Uncorrected Spstem Fiesiduals
Paint # b e b e b e ®r
On/Total: os0 Standard Deviations:

4. From the MicroStation File menu, select Open > Image.
The Open Images dialog box opens.

5. Find the MAP_3.HMR image that is supplied with the Tutorial.
This file is in the ...\dcartes\tutorial directory.

6. Set the image preview to on. Notice the display of a
thumbnail of the image in the Preview window.
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7. From the Views group, set View 3 on and all other views off

and click OK.
Open Images m
1 celech

|d:\win32app\ustation\dcartes\tutorial\map_S.hmr IV Image Preview
Files: Directories:
aetial hrnr [P dt Cancel
cleanup. hmr [ win32app _I
colormap. hmr [P ustation

canwvert.hmr (= deartes

drawing. hrr = tutorial

eazt-ang. hmr

| [ rap_3 b

purnp. hmr

zatellit. hmr

zquare. hmr

List Files of Type Dirives
HMR [ hror] | _[d] -|

[~ Add Converted Types to the Files List

Yiews

r1 Mz Mz 4 Al

s e [Nz I8 Mone | ™ Place Interactively

MAP_3.HMR opens and displays in Window 3.

Image Contral

[ |

8. From the Image Control tool box, select Select Images/Active

Image tool and double-click on MAP_3.HMR to make it the
active image.

A dotted border appears around the image meaning that this
image is the active image.
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9. Arrange the screen as follows.

5

=]
0

Xal: S8\
Bl x>0

O Set up Register
You are now ready to set up the Register dialog box. If necessary,
bring the dialog box to the foreground.

1. The first step is to indicate which view contains uncorrected
data. In this exercise, View 3 contains an uncorrected image.
From the Register dialog box, select View > Views Displaying
Uncorrected Data.

The Views Displaying Uncorrected Data dialog box opens.

2. Turn on View 3 and Also Display Non Warped Elements.

Yiews Displaying Uncorrected ... m

1 2 3 4 5 6 7 8
LI I 2 I A

¥ i&lso Display Mon 'Warped Elementsi

Cancel |

3. Click OK to close the dialog box.
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4. From the View menu, set the Dynamic Warping in Views
Displaying Uncorrected Data item to on.

5. From the Settings menu, select Colors for Control Points.
The Colors for Control Points dialog box opens.

Colors for Control Points m

Colors for the Marks

Base: I 2 _I
Uncorected: I 3

coce_|

6. Set the colors as follows:
Base: 2(Green)
Uncorrected: 3(Red)

Click OK.

8. Specify the mathematical model that you will use to correct
the image. Set the Model Selected option of the Register
dialog box to (3 pts or +) Affine item.

This choice becomes the model that will be applied.
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Referencing

0 Reference an image
You are now ready to begin.

1. From the Register tool box, select the Place Control Points
tool. Place the base control point mark on the vector data in
Window 4 by snapping/data point at location 1 as displayed
below.

# Window 4 S [=1 3

[0 When snapping to location markers in Window 4, snap to the
marker. Do not try to snap on the element. The location of the
marker has been precisely positioned for optimal results.

At any time during the referencing process you may use the
MicroStation view control and view image control functions to
display the image and vector data. Use a scale appropriate for the
placement of the control points.

[J Notice that in the views displaying uncorrected data, the Fit View
function will not work on the uncorrected vector data. You
should use the Fit Images to View function to get a fit in the
uncorrected data view.
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2. Place the uncorrected control point mark on the image in

View 3 by snapping/data point at location 1 as displayed
below.

When you have placed the uncorrected control point,
Register warps and redisplays the vector data on the image
displayed in an uncorrected view window. Register also adds
the pair of points to the Register dialog box in the list of
control points and calculates the residuals when more then
four points are placed.

Repeat steps 1 and 2 for the remaining pairs of control points
as follows.

Window 4 - Vector Window 3 - Image
Base System Uncorrected System
Location 2 Location 2

Location 3 Location 3

Location 4 Location 4

At this point, the Register dialog box displays all four (4) pairs
of control points and Residual Values.

In this tutorial, the base control points are selected and
displayed in Window 4. This method is not required. After
you have selected the first control point, you may select all
the other base control points in the same window as the
uncorrected image (in this case Window 3).

The third point was placed in the wrong location to illustrate
that you can change your mind about the location of the
point. You can now correct the placement of point 3.

From the Register tool box, select the Move Control Points
tool.
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6. Select the uncorrected control point 3. When highlighted, the
pointer takes the form of the chosen control point. You must
select the uncorrected control point. If the selection is not
correct, click Reset to be offered the next control point.

Move the highlighted pointer to the position indicated by
location 5 and snhap/data point.

The vectors are now redisplayed. If the other points are also
in the correct position, the vectors should now fit much
better.
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O To resample an image

The last step in the process is to resample the image to fit it to the
vectors.

1. From the Register tool box, select the Resample Image tool.
The Resampling dialog box opens.

g Resampling - (Untitled) m
File Tools
- Files Window
Input Image: . Mutarialsmap_3.hmr Select... | All Input Image
hwstationhdcarteshtutarialimap_3.rgr Select |
= Input... |
Output Image: .Austationdcartesitutorialimap_d.hmr Select... | Dutput.. |
R li Job
Type: ;—INEE"EQ Meighbor Page: Fage Up | Delete Page | Run Page |
Pixel Size: |8:D.DDDD
s 141 Fage Down | Delete All | Fiun Al |
Background Calar: I 254 L
Color Range:  fin |0 (LEY |253 Report:
[rata Compression: Mone I
Estimated File Size: 1480 Kb

Register automatically creates the resampling entry by using
the following known data:

Input Image: Uses the Active Image.
Model: Uses the file prefix of the input image.
Output Image: Uses the file prefix of the input image plus a
number.
2. Ensure that Create A New Image is turned OFF.

Since Affine model is supported by the Transformation Matrix,
there is no need to physically resample the image pixel by
pixel. The image will resample dynamically using the
Transformation Matrix.

[0 The image can be physically resampled at any time. Simply select
File > Save As > Image. From the Save As dialog, select Options
button and turn ON the Resample item.

3. Leave all other parameters set to their default values.
You are now ready to resample the image.

4. Click the Run Page button in the Job Manager group of the
Resampling dialog box.

An alert box asks if you wish to submit this image for
resampling.
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Click OK to confirm.
The image is instantaneously processed.

Fit Image to View in Window 3.
The image is now resampled.

[l In the event that the result in not satisfactory, simply undo the
resampling (Image Undo tool) and add more points, move
existing points and try another model.

O Visualizing the scene

This procedure ensures that Register settings are turned off so that
the image and vectors are displayed in their respective geometric
space.

1.
2.
3.

Close the Resampling dialog box.
Bring the Register dialog box to the foreground.

From the View menu, select Views Displaying
Uncorrected Data and turn off all settings.

From the File menu, select New.
Close the Register dialog box.

From the Image Control tool box, select Fit Images to View.
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7. Enter a data point in window 3.
The screen should look as follows.

B 2.dgn (2D} SE

File: forksp: ow Help.

BEE — ovl — <~ @] D]=[Q] & 4 [&[@] =[] 2] =]
D= | B Window 3 !E
]
=
PARSY

x> [o]

(@B SR |

=

| & Window 4

Fitimage to view > Select view [ Xorco= 16777354

8. From the File menu, select Image Project > Attach.

A Warning dialog box opens informing you that MAP_3.HMR
was previously modified and not saved.

The File d:\win32apphustationtdcartes tutarialimap_3. hor was modified

Save as HMR | Do Mot Save | LCancel |

™ Apply to Al

9. Since we have only modified one image, you can click either
button, Save or Save as HMR.

At this point, a project file is created and attached to
Lesson2.dgn. The project file is automatically named after the
design file, in this case lesson2.prj.
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[0 You can also give a different name to the project by first selecting,
Image Project > Save As and then selecting Image Project>Attach
from the File menu.

This lesson does not cover all of the functions related to
Positioning Images. You should further explore these other
functions by reviewing chapter 7 “Transforming Images: and
chapter 8 “Registering Images and Vector Data” of the
MicroStation Descartes User’s Guide.

Here are a few of the functions you should explore:

Mirror and Rotate an Image.

Resample with an Input Window

Resample with an Output Window

Resample with the Standard MicroStation Descartes Models
Batch Resampling

Warp Vectors

Thin Plate Spline model.
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