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FEATURED COMMAND

Rotating, Translating
and Scaling Features

Application Description

In the May 2006 issue of Command of
the Month we discussed the Rotate,

Translateand Scale Tool, §. Thistool

provides the user the ability to rotate,
translate and scale a selected set of fea-
tures. Theoperation of thistool isbased
upon the concept of an original or exist-
ing baseline and a new baseline.

Although an extremely useful command,
this command offers a multitude of op-
tions, one of itsdrawbackswasthat you
had to perform four stepsjust to get to
the option you wanted to invoke.

As such, it was suggested that some-
thing be done to simply the operation
of thecommand. That is, minimizethe
number of clicksto trandate, rotate and/
or scale features.

The CEDRA Solution

To address this request, the CEDRA-
Transform-Toolstool bar was modified.
Shown in Figure 1 is the toolbar as it
looks today for ArcGIS® users.

Ascan be seenfrom Figure 1, ninetools
have been added to the right of the Ro-

tate, Translate and Scale Tool, §. By

selecting these tools, the user isable to
eliminate four steps from an operation.
Shownin Figure 2 arethe available op-

tions offered by the § tool.

The aim of introducing these toolswas
to make the process of trandating, ro-
tating and/or scaling a selected set of

features easier and more effi-
cient by creating tools which
offered the same functionality
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as its corresponding option.

For example, the 1 tool pro-
vides the same functionality as the Pick
Baseline Point 1 option. By usingthe (1
tool, the user no longer has to:

a click thedrop-down arrow,

b. scroll downto thePick Baseline Point
1 option,

c. select the option and

d click the OK button.

Now the user can, after selecting the
1] tool, simply make apick inthe map
areato denotethe start point of theorigi-
nal baseline.
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Thismonth’sissuediscussesthetools
in the CEDRA-Transform-Tools
toolbar, which enable the user to
transform a selected set of features.

This same principle appliesto the other
tools that have been added to the
toolbar. By looking at the number of
tools, which have been added, it can be
seen that not all of the options shown
in Figure 2 have had corresponding
tools created for them.

Only the most popular or relevant op-
tions, pertaining to rotating, translating
and scaling features, have had toolscre-
ated for them. As such, the user may

Figure 1
CEDRA-Transform-Tools Toolbar
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Figure 2
Available Transformation Options

till need to use the 8’\ tool to perform

someoperations. Sincethe § tool was
discussed in the May 2006 issue of
Command of the Month, this month’s
issuewill focus on the other toolsinthe
CEDRA-Transform-Toolstoolbar.
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Rotate, Translate and Scale w/o
Baseline Tool

The «f+ tool enables the user to rotate
translate and scale selected features
without having to define abaseline. It
is especially useful when the user
wishes to move a set of features along
the X and/Y axes.

Thistool operates on the current set of
selected features. Using thesefeatures,
thetool generates animaginary enclos-
ing rectangle to identify five control
points, see Figure 3.
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Figure 3 - The 5 Control Points
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The user is able to specify which of the
fivecontrol pointsisto serve asthebase
point when the transformation is ap-
plied. That isto say, the user isableto
rotate, translate and scale a set of se-
lected features about one of the five
control points shownin Figure 3.

Shownin Figure 4 isan examplewhere
the low left corner (LL) is used as the
control point. Inthisexample, the fea
tures are translated (moved) aong the
X axisadistance, DX, and dlong the Y
axisadistance, DY.

In using this tool, the program first
checksif thereareany layersinthe Table
of Contents. If there are no layers, the
error message shownin Figure5will be
displayed. If there are layers, but no
selected features, the error message
shown in Figure 6 will be displayed.

Thus, to use this tool, the user should
perform the following steps:

Original

DY

DX

New

Figure 4 - Features Translated using the LL as the Control Point

il TrransformShap... D@@
! E Mo themes defined in view.

& TransformShapes Er... D@@
! E Mo Features have been selected.

Figure 5 - No Layers Defined
Error Message

1. Seectthefeaturestobetransformed.
2. Activatethe «+ tool inthetoolbar.
3. Entertheappropriatevaluesfor the

transformation parameters shown

inFigure?.

Beginning at the top of the dialog box,
theuser isableto control thefollowing:

Data Line 1 - DX Translation

Enter the distance in world units
that the selected features are to be

. TransformShapes

Enter the Tranzlation and Rotation Parameters:

Figure 6 - No Selected Features

Error Message

moved along the X axis, seeFigure
4. Thisvaue can belessthan zero,
equal to zero or greater than zero.

Data Line 2 - DY Translation

Enter the distance in world units
that the selected features are to be
moved alongtheY axis, seeFigure
4. Thisvaluecan belessthan zero,
equal to zero or greater than zero.
Data Line 3 - Rotation in Degrees

Enter the rotation angle to be used

EBX

D [Differential #-4uxis) Translation: 0.0 oK
Oy [Differential r-Axiz] Tranzlation; |EI.EI

CANCEL
Rotation in Degrees [+Left, -Right]: |EI.EI =

Scale Factar:  [1.0

Control Point Location: ]Lu:uw Left Corner

=

Figure 7 - Transformation Parameters
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in the transformation. This value
should be entered in terms of deci-
mal degrees(i.e. 45.75) withaposi-
tivevaluedenoting acounterclock-
wise rotation and a negative value
denoting a clockwise rotation.

Data Line 4 - Scale Factor

Enter the scale factor to beused in
thetransformation. A valuegreater
than 1.0 will enlarge the size of the
features, whileavaluelessthan 1.0
will resultinthefeaturesbecoming
smaller. Thistool doesnotallowfor
different X andY axisscalefactors.

Data Line 5 - Control Point Location

Fromthechoicelist, select the con-
trol point location to be used, see
Figure 3. Theuser can select oneof
the following options:

Low Left Corner
Low Right Corner
Center

Upper Left Corner
Upper Right Corner

After entering the appropriate val-
ues, click at the:

« Cancel button to terminate the
command, or the

« OK button to beginthetransfor-
mation process.

Once the transformation has been
applied, the multi-input dial og box
of Figure7will bere-displayed. As
such, the user is able to apply an-
other transformation on the same
group of selected features, if de-
sired.

This process repeats until the Can-
cel button is selected.

Baseline Definition Tools

The 01, 02, 03, N1, N2, N3 tools
enabletheuser to definethe six baseline
control points, see Figure 8. Thesetools
correspond to the following options:

Pick Baseline Point 1

Pick Baseline Point 2

Pick Baseline Point 3

Pick New Baseline Point 1

Pick New Baseline Point 2

Pick New Baseline Point 3
respectively and as shown in Figure 2.
The 1, 02, 03 tools pertain to the
existing baseline (original image), while
the pJ1, p2, m3 toolspertainto the new
baseline (new image).

Using these tools enables the user to

forego activating the § tool and se-

lecting the appropriate option from the
choicelist shownin Figure 2.

New Baseline Point 3

New X

NGW e NewY

Control Poi nt.'..

New Baseline Point1  ®4

Base ¥ Existing
Baseline Point 1 Control Point

New
Baseline
Direction
N2 /* «
*
*
*
*
New Baseline S
Point 2 %
*
*

Baseline Point 3

Rotation
+ Counterclockwise
- Clockwise

*
*

*

Existing
Baseline
Direction

Point

Rotation

>

Baseline Point 2

Figure 8 - Baseline Definition Tools Control Point Locations
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Note, toinitialize the control point val-
ues, activate the § tool and select the
Initialize option. Thiswill eraseany pre-

vious control point information and en-
sure that only new datais used.

Pick Baseline Point 1 Tool

The 1 tool enables the user to define
the start point of the existing baseline.
This location represents the existing
control point location (O1) or the“from
point”.

1. Activate thetool in the toolbar.

2. Makeapick inthe map areadenot-
ing the start point of the existing
baseline, see Figure 8.

Pick Baseline Point 2 Tool

The 7 tool enables the user to define
the end point of the existing baseline
(02).

1. Activate the tool in the toolbar.

2. Makeapick inthe map areadenot-
ing the end point of the baseline.

Pick Baseline Point 3 Tool

The 3 tool enables the user to define
the rotation point of the existing
baseline (03). If thefeaturesare not to
be scaled or if the scales along the X
and Y axesareto bethe same, this con-
trol point can be: (a) skipped (that is,
not defined) or (b) identical to theloca
tion selected with the ;2 tool.

1. Activate thetool in the toolbar.
2. Makeapickinthe map areadenot-

ing the rotation point of the
baseline.

Pick New Baseline Point 1 Tool

The 1)1 tool enables the user to define
the start point of the new baseline. This
location represents the new control
point location (N1) or the “to point”.

1. Activate thetool in the toolbar.

2. Makeapick inthe map areadenot-
ing the start point of the new
baseline, see Figure 8.

Pick New Baseline Point 2 Tool

The 2 tool enables the user to define
the end point of the new baseline (N2).

1. Activate thetool in the toolbar.

2. Makeapick inthe map areadenot-
ingtheend point of thenew baseline.

Pick New Baseline Point 3 Tool

The 3 tool enables the user to define
the rotation point of the new baseline
(N3). If thefeaturesare not to be scaled
or if the scalesalong the X and Y axes
are to be the same, this control point
can be: (a) skipped (that is, not defined)
or (b) identical to the location selected
with the 2 tool.

1. Activate thetool in the toolbar.

2. Makeapick inthe map areadenot-
ing the rotation point of the new
baseline.

Notes

a TheQ1,02,03, M1, N2, N3 tools
do not need to be selected in suc-
cession. For example, the user can
(2) select the 9 tool to define the
start point of the existing baseline,
(2) changethe view by zooming in
or out and then depending uponthe
view:

» select the 2 tool to pick the
end point of the existing
baseline, or

» the pq tool to define the start
point of the new baseline.

b. Once a control point has been de-
finedthetool will prompt theuser to
definethenextlogical control point.
Thedefault order of tool selectionis
01, 02, 0F, N1, M2, N3 1 the
view containsall of thecontrol point
locations, then the user is able to
select the 1 tool, then without
sdlecting any other tool, simply pick
the next control point location.
However, if the user needs to
change the view to make a control
point locationmore* pickable”, the
user should: (1) changetheview, (2)
activatetheappropriatetool and (3)
make a pick denoting the control
point location.

Rotate, Translate and Scale Tool

The _* tool enables the user to rotate,
translate and scale aset of selected fea-
tures. Prior to activating this tool, the
user should select the feature(s) to be
processed. If there are no selected fea-
tures when the tool is activated, the er-
ror message shown in Figure 9 will be

displayed.

m TransformShapes Errorn E]@

A

Mo Features or Graphic Elements
have been selected.

Figure 9 - No Selected Features
Error Message

In addition to selecting the features, the
user should also define the baseline
control points using the o1, 02, 03,
B, M2, b3 tools. Thebaselinecontrol
points can be selected either prior to or
after selecting the features to be pro-
cessed.

This tool can be used in lieu of the
Transform Features option showninFig-
ure2.

Thus, to use this tool, the user should
perform the following steps:
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1. Activate the § tool, select the

Initialize option and click the OK
button to initialize the transforma-
tion control point data.

2. Use one or more of the following
tools, (i1, 02, 03, M1, N2, N3, to
definethetransformation’ scontrol
points.

3. Sdectthefeaturestobetransformed.
4. Activatethe .+ tool inthetoolbar.

5. Entertheappropriatevaluesfor the
transformation parameters shown
inFigurel0O.

Beginning at the top of the dialog box,
theuser isableto control thefollowing:

Data Line 1 - Base X

TheX coordinatefor the start point
(01) of the existing baseline, see
Figure 8. The default value is de-
fined using the 1 tool

Data Line 2 - Base Y

TheY coordinatefor thestart point
(01) of the existing baseline, see
Figure 8. The default value is de-
fined using the 1 tool

Data Line 3 - Rotation in Degrees

Enter the rotation angle to be used
in the transformation. This value
can be entered in terms of decimal
degrees(i.e.-42.17513) or degrees,
minutes and seconds (i.e. -42 10
30.5) withapositivevaluedenoting
a counterclockwise rotation and a
negative value denoting a clock-
wise rotation.

Data Line 4 - Scale X

Enter the X axis scale factor to be
usedinthetransformation. A value
greater than 1.0will enlargethesize
of the features, while a value less
than 1.0 will result in the features
becomingsmaller.

. TransformShapes

Enter Transformation Farameters;

EBX

|5000.000000

Base oK
Base' |5000.000000 e
Ratation in Dearees [+Left, -Right]: IEI.EI -
Scalex; |10

Scale':  [1.0

Nesw s |6000.000000

Mew': |6000.000000

Bazeline Direction [view only]: |EI.EI

Mew Baselineg Direction [view anly; |EI.EI

Data Line 5- Scale Y

Enter the Y axis scale factor to be
usedinthetransformation. A value
greater than 1.0will enlargethesize
of the features, while a value less
than 1.0 will result in the features
becomingsmaller.

Data Line 6 - New X

TheX coordinatefor the start point
(N1) of thenew baseline, seeFigure
8. Thedefault valueis defined us-
ing the pjq tool

Data Line 7 - New Y

TheY coordinatefor the start point
(N1) of thenew baseline, seeFigure
8. Thedefault valueis defined us-
ing the pjq tool

Data Line 8 - Baseline Direction

Thisisview only datafield denot-
ing the direction of the existing
baseline. Altering this value will
have no effect on the transforma-
tion that is performed.

Figure 10 - Multi-Input Dialog Box containing the Transformation Parameters

Data Line 9 - New Baseline Direction

Thisisview only datafield denot-
ingthedirectionof thenew baseline.
Altering thisvalue will have no ef-
fect on the transformation that is
performed.

After entering the appropriate at-
tributein the second column, click
at the:

« Cancel button to terminate the
command, or the

« OK buttonto beginthetransfor-
mation of the selected features.

Notes

a

If the selected featuresarenot to be
rotated or scaled, the +--+tool should
beused. Thistool ismoreefficient
when the user simply wishes to
translateor move selected features.

If theselected featuresarenot to be
scaledoriftheX andY scalefactors
areto bethe same, the 3 and 13
tools do not need to be activated.

The transformation is based upon
thevaluesenteredinthefirst 7 data
fields, thelast twodatafieldsarenot
used in the transformation.
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Translate Selected Features Tool

The +-+ tool enables the user to trans-
late a set of selected features by pick-
ing acontrol point or “from point” and
the new location of the “from point”,
which can be thought of as the “to
point”. InFigure 11, the“from point” is
caled A and the “to point”, B. Note
that the selected features are transformed
(moved) without any scaling or rotation
being applied.

Prior to activating this tool, the user
should select the feature(s) to be pro-
cessed. If thereareno selected features
when the tool is activated, the error
message shown in Figure 9 will be dis-

played.

Thistool canbeusedinlieu of the Move
Selected Features (norotation) optionshown
inFigure2.

Thus, to use this tool, the user should
perform the following steps:

1. Sdectthefeaturestobetransformed.
2. Activatethe +-+tool inthetoolbar.

3. Makeapick inthe map areadenot-
ing the control point, “from point”.

4. Makeapickinthemap areadenot-
ing the new location of the control
point, “to point”.

Once the “to point” has been defined,
the selected features are transformed.

Example1Moving Features

ShowninFigure1lisanexamplewhere
agroup of featuresareto be moved from
one location to another without any
scaling or rotation being applied.

That is to say, the blue and green fea-
tures, which appear on the left side of
Figure 11, areto berelocated to theright
side of thefigure.

To accomplishthis, the user should per-
form the following steps:

1. Sdectthefeaturestobetransformed.
That is, thefeatures on the | eft side
of Figurell.

2. Activatethe +-+ tool inthetoolbar.

3. Makeapickinthemap areadenot-
ing the control point, “from point”.
Inthisexample, thisrefersto Point
AinFigurell.

4, Makeapickinthemap areadenot-
ing the new location of the control
point, the “to point”. In this ex-
ample, thisrefersto Point B.

Once the “to point” has been defined,
the selected features are transformed.
That is, the features no longer will ap-
pear on the left side of Figure 11, but
rather, will appear on the right side of
thefigure.

After

Figure 11 - Example 1 Moving Features from Point A to B

Example2Aligning Features

Shown in Figure 12(a) is an example
where it is desired to trandate and ro-
tate a set of features such that the O1-
02 baseline is aligned with the N1-N2
baseline.

That is to say, the blue and green fea-
tures shown on the left side of Figure
12(a) are to be moved and rotated such
that the O1-O2 direction isidentical to
that of the N1-N2 direction and the O1
location matches the N1 location.

Depending upon the position of the
control points (01, 02, N1 and N2) there
are two possible scenarios that could
be used to accomplish thistype of trans-
formation.

Thefirst scenario presented isthe most
general and will work for any situation.
The second is specific for the casewhen
the four control points are visible and
clearly “pickable’. Thatisto say, when
selecting acontrol point thereisno pos-
sibility for selecting acontrol point other
than the desired one (i.e. thereis suffi-
cient distance or separation between the
individual control points).

Scenario 1

1. Activate the § tool, select the

Initialize option and click the OK
button to initialize the transforma-
tion control point data.

2. Activatether1 tool inthetoolbar.

3. Makeapickinthemap areadenot-
ing the start point of the existing
baseline. Inthisexample, thisrefers
toOLl.

Optionally, if the user wishes to
changetheview, thiscanbedoneat
thistime.

4. Activatethegz tool inthetoolbar.

5. Makeapick inthemap areadenot-
ing the end point of the existing
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Before

Figure 12(a) - Example 2 Aligning Features to a Known Baseline Direction

After

The blue and green
features have been
rotated and translated
to align with the N1-N2
baseline

Figure 12(b) - Example 2 Aligning Features to a Known Baseline Direction

baseline. Inthisexample, thisrefers
toO2.

Optiondly, if the user wishes to
changetheview, thiscanbedoneat
thistime.

6. Adctivatethep) tool inthetoolbar.

7. Makeapickinthe map areadenot-
ing the start point of the new
baseline. Inthisexample, thisrefers
toN1.

Optionaly, if the user wishes to
changetheview, thiscanbedoneat
thistime.

8. Activatethepz tool inthetoolbar.
9. Makeapickinthemap areadenot-

ingtheend point of thenew baseline.
Inthisexample, thisrefersto N2.

Optionally, if the user wishes to
changetheview, thiscanbedoneat
thistime.

10. Sdectthefeaturestobetransformed.
11. Activatethe _-* tool inthetoolbar.
12. Make sure the Scale X and Scale Y

parameter valuesaresetto 1.0, then

click the OK button.

The blue and green features are now
transformed, see Figure 12(b).

Scenario 2

1. Activate the § tool, select the

Initialize option and click the OK
button to initialize the transforma-
tion control point data.

2. Activatetheq tool inthetoolbar.

3. Makeapick inthemap areadenot-
ing the start point of the existing
baseline. Inthisexample, thisrefers
toOL.

4. Makeapickinthe map areadenot-
ing the end point of the existing
baseline. Inthisexample, thisrefers
toO2.

5. Activatethep,q tool inthetoolbar.

6. Makeapickinthemap areadenot-
ing the start point of the new
baseline. Inthisexample, thisrefers
toN1.

7. Makeapick inthe map areadenot-
ingtheend point of thenew baseline.
Inthisexample, thisrefersto N2.

8. Sdectthefeaturestobetransformed.
9. Activatethe .-+ tool inthetoolbar.

10. Make sure the Scale X and Scale Y
parameter valuesaresetto 1.0, then
click the OK button.

The blue and green features are now
transformed, see Figure 12(b).

Summary

Asstated at the beginning, the CEDRA-
Transform-Tools toolbar has been re-
cently modified and users with a soft-
ware support agreement should check
with The CEDRA Corporation on how
to obtain a software update so as to be
able to use the new toolsin the toolbar.

As always, should the reader have any
comments or suggestions they should
feel freeto forward them to us.

If you have arequest for Command
Of The Month, feel free to phone,
fax or e-mail your request to The
CEDRA Corporation.




