Lesson 2. Vectorizing of swamp polygons

We shall need two images for swamp vectorizing. The first is a «lite» copy of the source
raster — so called «cover», which will be used for quality control at vectorizing. The source
image itself may be too big for quickview; besides, it should remain intact (we shall
extract all subject layers from its copies).

The second image contains only strokes that represent swamps in the map. It is also a
copy of the source image but one that underwent special processing.

Step 1. Preparing of a set of images

1. Click Ctrl+L to open
Layer Groups: & 7 [1mage Layers: FIEXIR )
Layer’ Manager’. =¥ [= "Lesson_2.jet” (2 layers] | Name | Color | Path ]
- ¥ Image layers & o (XTI Add lmags_
57 Bose
2C h . B if - DED E':Flf;“'l“" Save Image As TIF...
.Copy the source image Base.tif to .|
create a «cover». To do it, move the ——— poneme
cursor to the name Base.tif, then Hame Draw S...  Informati
. . . E 1 Framo IR Copumns...

right click, and select Duplicate

Layer command.
3. Type Cover and click OK.
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4.Select Open Image for Editing Duplecte Iage of ayer Base. i and ceate ren

command in Rasters menu. —

Click Cover.tif. Cancel
5.Select Brightness, Contrast, and

Intensity tool “rp|.

Decrease brightness and contrast Rastors| Edit Tools Utililies View

i |_OpenImage for Editing ] _Covertit | —@
and Clle Apply' Move and Scale Image. .. Base.tif

Effective Area...
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6. Convert the image into a 256-color
one. To do it, select Color Mode->
Indexed Color in Edit menu.

7. Specify parameters of the index
image:
Color palette - Adaptive
Color number - 256.

8.Click OK.

9. Close the raster. The «cover»
is ready. It is easier to control
quality of line tracing against this
background.

10. Copy the source image Base.
tif once again to extract swamp
strokes.
Click Ctrl+L to open Layer
Manager.
Move the cursor to the name Base.
tif, then right click, and select
Duplicate Layer command.

11. Type Swamps and click OK.

12.Close the Layer Manager dialog
box.

Edit View Service Window Help

Undo
Redo

Ctri+Z
Ceb+Y

Color Mode
Brightness,

Contrast, Intensity.__

Unshaip Mask...
Contrast Enhancement...

d Mono
HiColor [16 bpp)
TweColor [24 bpp)

Indexed Image Parameters n

Color palette

Calor number

256 -

Cancel |

Duplicate Layer m

Duplicate image of layer "Base.tif" and create new
image layer with given name :

Swamps




Step 2. Extraction of swamp strokes from the image

Now, we shall extract a black-and-white image of swamp strokes from Swamps.tif.

1. Select Open [magefor Editii’lg Rasters Edit Tools Ulilities View Service
: Cover i
command in Rasters menu. Move and Scale Image. [ Swamps tit |
. . Base.tif
Click Swamps.tif.

2.We want to extract objects that had
to be blue (actually, they may be

dark green, purple, or violet in the R e (R gy = i
image)' Feplace | background pisels 'I with ||~

¥ Chanel [Red 7] [ Rel [ Leave black
3. Select Sub]’ect Layer Extraction |l . Minimal chanmel lewel exceeding (of other channels) [Exch]

. . — F o ) - =]
Specify operation parameters as it is Paverage channel level encesding [of other channels] [Exca]
. |2 ‘ !
shown in the figure. - ! L
¥ &uimissible brightness rangs [0 [T54)
Create a new strategy = | to save = =
these settings of the tool, call it I Green chemel Ca=
Extract blue, and click & |-
— N
[T Blue channel I_U lﬁ
Strategy is just a convenient way )
to keep and use a set of utility = -
[ Filsation
par ameters. Foregiound = delste i lsss neighbers therr [210]
il f more neighbors then: [2]
4. Clle A l . [ Use Effective Area [T Auto reducs pans!
pp y Preview Apply
[F198 G:223B:171 [ExcM-12 [Erct 0 Br2ng
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5.To remove the background
completely, select Subject Layer

5 t layer extra

Stateqy:  [Suppers ey | +-HE
Extraction [Il| and specify e L
operation parameters as it is shown W Crael [ied [2] @ Re. [ Loavetlsck
in the ﬁ ure. tinimal channel level excesding (of ather channels) [Exch)

8 oo " '
Average channel level exceeding [of ather channels] [ExcA)
[T . 3 L[
Create a new strategy = | to save L=
F2. Adnissible brightness range: [z
these settings of the tool, call it

d

Suppress grey, and click ﬂ -

[T Green channel

6.Click Apply.

s
[ Blus channel

7. To restore the form of strokes
affected by color filtering, select Ly

. I Filtration :
Diffuse Tool .
ﬁ E} Foreground hd delete if less neighbors then: |2 &

fill i mare neighbors then: |4+

Specify operation parameters: I Use Effective drea I Auto reduce pans!
p y p p Previgw Apply
Factor = 1.00 [F-255 G255 B:255 [Ewch: 0 [Escde O [Br255 |
Radius = 2 px.
8. Click Apply Factar : BN I 1
Radius : R . : |2

9. Unsharp Mask {ff| now to increase | [ uss Effective Aiea [ Froview Seply |

contrast of lines.

Specify operation parameters:

Factor : ! ' ' ' '»' 1000 %
Factor = 1000 Radis . N . ' [3pe
Radlus =9 pX Threshold : L ' ' ' | ID

ThreShOId =0. ™! Use Effective Area I Prewview Apply |
10.Click Apply.




11. Now, we shall clean the image _@
from bright tints of the background. | cuw FoerTemE] + - 9

Select Subject Layer Extraction [l hece [oogorime T2 v [
and specify operation parameters as | 5 qum [ 3] 7 5

[ Leave black

lt IS ShOWIl in the ﬁgure Minimal channel level excesding (of other channels] [Exchd)
’ B . 4 L [

Average chanrel level excesding fof other channels] [ExcA]

|l —i . [
Create a new strategy = | to save [
2 tdissible brightness range [0z

these settings of the tool, call it |
IIIIIIIIIIHI.I.“‘

Brightness-based filtering, and click | T

ﬂ. [ Gireer channel o [=
ddbdutuimbiiind

12.Click Apply I Blus chanel o [
dhdufubiaidufiat
13. Substitute all colors but white A -
. ™ Filration
(brlghtness 255) for black. Foegound [+ delete i lsss neighbors ther: [2[]
To do it, select Subject Layer i moe nechbars thers [11]
Extraction M and specify [ Use Effective Area I ihutto reduce panel

Prewview Apply

operation parameters as it is shown e T T R T
in the figure.

Create a new strategy il to save
these settings of the tool, call it

Black and click (g|.
suatey: [Beck 7] + — HEF
14.Click Apply. Roplace  [cbisctpias =] wih -]

[ Channel |Fed ~| 4 Rel [ Leave black

HMinimal channel level exceeding [of other channels) [Exchd]

. i - [
Average channel level excesding [of ather channels) ([Excd)
P L '

[¥] dmissible bighiness 1angs [ol ==

B —

[T Green channel I_U lﬁ
bt

B —

™! Blug channel I_U lﬁ
iktottiibla
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] Filration

Foregiound = delete if lsss neighbors then: [3

»
fillif more neighbors then: |31
[T Use Effective Area [T duta reduce panel

Preview Apply

Fi:255 G:255 B:255 |EsxcM: 0 Excé: O Br:25h
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15.Image transformation into a black- ~[£dt| View Serviee indow_Help

and-white one.
Select Color Mode -> Mono in Edit
menu.

16.Invert the image with Inversion Tool

9|

17. Cleaning of the image now - the
Large garbage removal strategy of
Mask Filtering Tool E

18.Click Test. The current filtering
strategy is applied.

19. Mask Filtering E again - the
Swamp line extraction filter
separates strokes from other lines.
Click Test.

20.Ctrl+S to save the image.

21. Close the raster editing window.
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Step 3. Vectorizing of strokes and automatic forming of swamp
polygons

1. Automatic vectorizing of the Utilities | Yiew Service Window Help r@
o
Swamps.tif image. Topolngy » " Dutline Contours..
Database 3 ,—
Select Auto Tracing -> Autotrace Mark \ Unmark objects... | Lo Lines Filteting...
L " Breakups Joining...
Lines in Utilities menu. Line Form Optimization..

2.Select the Swamps.tif raster layer for

traCIHg' Automatic Line Tracing H : )
Trace lines of given image layer ; Sreamps.tif -

3' Spec1fy the Auto Strokes name Create palylines at specified layer : Auto Strokes -

Do not trace lines thicker than : 2 pu [

for the new vector layer where to

. N . . Average width of iaced raster lines will be
automatically vectorized lines will

& caloulated automatically

be attrlbuted. ) taken equal to given value Ope | b

Start I Close | Help I

4. Specify Do not trace lines thicker
than parameter equal to 2 px to
discard most of river line fragments
remaining after mask filtering.

5.'The program calculates the average
width of raster lines automatically
by default.

6. Click Start

7. Close the Automatic Line Tracing
dialog box.

Automatic vectorizing of the Swamps.tif image provided a lot of vector lines but only
some of them correspond to swamp strokes. We shall use the 256-color image Cover to
recognize them.

1. Select Auto Tracing -> Autodetect
Swamps in Utilities menu.

2.Select Auto_Strokes as the source
layer containing vectorized swamp
strokes.
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3. Switch on the option Extend strokes
at both ends at 1 px to compensate
stroke shortening at extraction and
automatic vectorizing.

4. There may be gaps in strokes at
crossings with lines of other layers;
on the other hand, «islands» may
occur inside swamp polygons.
Specity maximal horizontal gap
between strokes equal to 15 px.

5. You may specify individual strokes
on the screen or cross a group of
them (representing one swamp) for
parameter adjustment. It may be
also done manually.

Utilities = Yiew Service Window Help

Auto Tracing [d Autotiace Lines. ..
Topology 3 Dutline Contours...

Database 3
Mark \ Unmark objects...

Raw Lines Filtering...
Breakups Joining...

Line Form Optimization...

[Autodeioct Swomps——|

o

Autodetect swamps: Strokes Detection

Source layer @ IAutojtrokes - |-
Minirnal and maximal stroke length I Spx 121.9m » I
Slope angle of base stroke line : 0ze » I
Allowable average deviation from base line Zpx ¥ I
Maximal horizontal gap between strokes : 15px ¥ I
[ Extend stokes from both ends at ¢ 1px P I
Display detected strokes with specified color :” -
Apply <« Back MNext = | Cancel I

©

This method is applicable for adjustment of the following parameters: minimal and
maximal length of strokes, slope of the stroke baseline, allowable average deviation from

the baseline.
Click Apply.

Strokes corresponding to the specified parameters will be found and marked with color.
If the result of stroke detection suits you, click Next to proceed to the next step.
Otherwise edit parameter values and click Apply once again.

6. Next step is polygon forming on the
base of detected strokes.

7. Specify operation parameters as it is
shown in the figure:
Maximal vertical distance between
strokes - 40 px.
Maximal deviation of vertical stroke
spacing - 20%.
Minimal area of polygon hole - 200
px.
Minimal area of produced polygon -
200 px.

Autodetect swamps: Polygons Creation

Maximal vertical distance between strokes : Im
Maxixrnal devistion of vertical stroke spacing : Im
Minimal area of polygon hole ¢ Im
Minimal area of produced polygon : Im
[ smaath resuling polygons with given precision : Im
Display detected swamps with specified calor : . 'I

Apply < Back Mext = | Cancel I

__<:>




Switch on the Smooth resulting
polygons option and specify
precision 0,4 px.

8.Click Apply. All possible swamp

contours will appear on the screen.

9. Click Next.

10.Input the Auto_Swamps name
for the new layer that will contain
swamp polygons.

11. Switch on the Save strokes to
layer option and input layer name

Strokes.

12.Save results of utility execution.

Step 4. Shape improvement

This step comprises regular review and correction of polygons generated by Autodetect

Swamp utility.

Select Inspector tool in Project menu and apply it for regular review of the project field
(Inspection scale 250%, Frame overlap 15%). Hot keys 4/5 move the working window to
the next/previous frame. Proceed to the next frame when defects of objects in the current

one are removed.

Edit Tools

Undo CuieZ

Redo [RUTS ¢
Bookmarks T 2

Previous Screen &
Next Screen 4

Autodetect swamps: Results

Hatched areas outlining is successfully Finished:

Hatches Found: 37249
Polygons created: 9215

Save swamp polygons ta layer : I Aubo_Swamps v]—

[l Save strokes to layer & I Strokes -1

« Back | Save I Cancel

Inspection Setup

& Horizontal zigzag Inzpection scale 2503 » I
Frame overlap : m
[ Always display the: inspection

| 7 Werlical zigeag

© Horizontal scans

area border

- Skip frames without visible
objects

Inspection zone : —————————
[¥! dubitrary
[~ Rectangular

0 Vertical scans

==

71 Auto-hide this window
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Eraser tool ﬂ (hot key Q) helps to delete vector «rubbish» and gross distortions of
object shape. At that, «Red Eraser» is provided for object deletion (keep Shift pressed),
whereas «Blue Eraser» (Ctrl key pressed) cuts the object up.

You may correct line form with Camber Editor ﬂ (hot-key 3).
Shift/Resize Polyline tool @ (hot key R) changes the size of the closed contour by a

specified value.

1. After shape correction, fulfil the test [ Utiiies | View Service

for mutual and self crossings.

2.Select Topology ->Topology Check-up
in Utilities menu.

3.Select the Check-up swamp polygons
strategy or specify operation
parameters as it is shown in the
figure.

4.Click Start. When the test is
over, you will see a window with
information about revealed errors.

5. Close the window.

6.The program automatically shifts
the working window towards the
first found error and selects the
error mark.
Relevant object becomes selected
automatically when you delete the
mark with Del key.

7. Use hot keys F and V to travel from
one mark to another.

8. After correction, repeat items 1 - 7
until you see the message
«No errors found».

Auto Tracing

Topoloay Check.up.
Database »  Topology Comection. .

Mark % Unmark objects... Topology Uplimizaliun..

Search for Kinks...

Topology check-up [#]x]
CigE A B de

Strategies

= i (g% Swamps
& ol

[ Close dislog after pracess starting Close
Topology Test: Check-up poligons swamps ﬂn
Check obiects of given layers : |[1 ] Auto_Swamps LI

¥ Inter pares [ adithin one layer

¥ By reference lapers | LI
r~ Search for following errors :

Self-intersections : ¥ Crosses ¥ Overlaps [V Vertices

Intersections [ Crosses [T Overlaps [ Vertices

[ Dangling nodes [ ... skip singe ones

[T Pseudornodes (of degree 2) [ ... with equal attibutas

—

™ Nodes of degres more or equal
[ Polygorto-polyline crossings

[ Mismatching with reference polylines

[ Unclased palylines [ Coincident paints

If the aptian is swithed on the tested lapers will interact with each ather, athenwize they will
interact only with reference layers.




