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INTRODUCTION

ILWIS 3.8 saw a massive change in how layers are drawn in the ILWIS map window. The 3.8.1, 3.8.2,
3.8.3 were increme ntal versions, improving and slightly extending the model that was introduced in
3.8. This document contains a description of all the options that are available in ILWIS 3.8.3 for the
visualization of spatial data sets. It is not intended as a tutorial, bu  t more like a reference document.
The document is divided into five sections

1. Map Wndow
It describes the general features of the Map window, its layout and content.

2. Display Tools
The general set of tools and (visual) operations that one can do on the layer s of the map
window.

3. Global Tools.
General display tools that apply to the whole set of layers.

4. Special Tools
Specialized Tools that focus on one fairly limited type of visualization and need not to be
active in most cases.

5. Addenda
A small set of more tec hnical oriented sections about how to extend some of the functionality

of ILWIS.

Each section describes a part of the map window user interface and enumerates the available options.
It usually illustrates it with an example.



MAP WINDOW

A map window consists of the Map View, the Layer Tree and the Map | nfo View. The Map Mew displays

the spatial data sets and any tool items if appropriate (see for example:
I nt e) EBhe Lager Tree controls all display options of all the items

O6Profiled or
in the Map View. The Map Info

View shows extended information about features or pixels in the Map View.

Landuse2: Landuse USAGETYPE - ILWIS

File Layers Options Help

DQ ey BaE

[#-£2 Global tools
[ Landuse2 - Landuse USAGETVPE

s P
@-E&' Properties

vl iockaround]

\war Tree

[ Continuous

fJOBJECTID | 71838
[MARER_ 20.825
@PERI!{ETER 434.613
mETLUSEG_ 98020.000
[METLUSEG_ID|94886.000
e

3610

[ 0

Eicoozdiniate| 9°31'23:85"N, {
Eiranduse2 |Cultivation
Zrea 1.467237

Map Info View 37

fic 0
ceseVap Info View

Apart

from

these main of the mappartsi ndow

1 Map window menu.
o0 File; creation of Map Views on disk and some special operations
o Layers; additions of new layers and

A

Copy. This is an important menu option as it copies the entire content of the
Map Viewto the clipboard as a picture ( 300 dpi resolution). This picture can
then be pasted in any document or other container for printing or other
purposes.

0 Options; some of the options are

A
A
A

>

Zoom In/Zoom Out/Pan

Entire Map, shows the layers in the its full extent

Histogram. A small histogram of the current layers. See also under special tools
OHtisgr.amd

Full Screen. This removed all Ul elements and makes the Map View full screen.
No Layer Tree, no Map Info, only the Map View without any borders (scroll bars
may be there if needed).

Metric Coordinates. If a layer has a geographic coordinate system the
coordinate boxes on the status bar would duplicate information. With this

toggle one can force the left box to show geographic coordinates as decimal
numbers. This is convenient in some situations.

there

6Regi on
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9 Status bar. The status bar shows to the right two coo rdinate boxes. The right one will contain
the geographic coordinates, the left one the projected coordinates (or also lat/lon if the
system is not projected).

MAPVIEW
The Map View s the container for all the spatial information in  ILWIS It can contain

1 reqgular spatial data sets as layers ( raster, point, segment and polygon) .

1 animations - any ObjectCollection or MapList can be used as animated layer were each element
of the collection/list is displayed in order.

1 toolitems - tools are the actors that defi ne how the elements of a Map View are rendered.
Some tools render themselves. E.g. a zooming rectangle or a line for the distance tool.

9 tooltip information - the mouse cursor may display info at the click location or continuously
about what is below the mo use. More complete info can be found in the Map Info (see &Map
Info Viewd).

Coveragesare displayed in order of the Layer Tree (see _ayer Treed). The top layer is the top layer in
the Layer Tree.
The visibility (rendered or not) of a layer can be controlled by the check box in front of the layer.

ZOOMING

With zooming one increases or decreases the viewing scale of the contents of the Map View. There are
two ways of zooming. First of al |, one hasto press @ the zooming icon on top of the window to
enter the zooming mode. Then one can either

1 Draw a selection rectangle on the Map Viewthat represents the area to be enlarged.
T Click on the map and the map wil/| zoom in on that |

In both cases the aspect ratio of the map will remain the same.
If the zoom out & iconisused,t he map will zoom out a factor &a2.

Zooming is disabled in the 3D mode as this functionality is accessed in a different way there (see 6 3 D
Vi sual )zationb

' SCROLLING

Scrolling works as usual in windowed applications.

PANNING

Panning is activated by the panning & icon on top of the window. The mouse cursor changes to a
hand and one pressingthe left mouse button the visual center of the  Map View follows the cursor.



 GEOMETRY

ILWISis able to do on-the-fly re -projections and re -sampling of the layers in the Map View. This means

that ILWISdoes not care about the geometry of the spatial data sets added to the Map View. It will
transform them to geometry of the Map View (coordinate system/projection) as long as a suitable

transformation is available *.

R d\projectsilwis\ilwis38\

m-RER d:\data\ilwis\visualizatio
FAER kenya_2009ndvi_cor_31 -

=Ry Background]

<« [ m »

x

@ Global tools

FAER psub_ud_23 - iff(percep_

I Pabimiine

FAER colshadow - MapColorCi |

In this example, 4 rasters and one segment map with different coordinate system and georefs are
dropped on the Map View and are automatically re -sampled and re-projected to form a mosaic of the 5

spatial data sets.

The geometry of the Map Viewis determined by the first map added to Map View. All other layers will
morph to this geometry. One can change this by using the geometry tool of the global tools .

£

S = Gluhal tools

IjE Annotations

w0 30

|:| ¥ Distance Measurer
EI@ Geometry

@ Coordinate System

¢ Lfh GeoReference
--EI Operations
@ & Graticule
=[] H Grid

A-RAES diprojectshihwishilwis38h

Double clicking on the Coordinate System tool will show a simple form to select another coordinate
system. The coordinate system chosen will be the new coordinate system of the Map Viewand all

layers will adapt to this .

¢ 1S OFNB

GKSY dzaAy3 022 NR Aisplayippedybéciuse itéfdayardyidds vy ¢ & L (i

backward translations to other coordinate systems is not defined.

Yl



LAYER REE

The Layer Tree represents the (visual) properties of all the spatial data sets and the global properties
of the Map View. It offers a hierarchical view on the layers and their properties. The  properties are
accessedby the Display To o | s ( 0)rToofs tam bel ssbdlivided in:

1 Controlling display properties : f or example transparency of polygon areas or the stretch range
for numerical maps.

1 Adding extra functionality: f or example distance tool or profile tool .

1 Seledion: f or example zooming or feature selection .

Each layer has a number of tools, operations and properties associated with it that are applicable to
that type of layer. The polygon layer for example has a tool associated with it to control the
appearance of the areas of the polygon map. The same tool would make no sense in a raster layer and
is absent there.

£ Global tools
e e TR 8] Landuse? - Landuse.USAGETYPE
Toolsfor thislayer —— =B Display Tools
Display tool —— G- Display Attribute
Display tool ——, I Portrayal
Display tool :ﬂ & Map Information
i | A Boundaries
Display tool =)
Display tool |:‘>| - ER) Areas
Display tool :} [JER Selectable Features
Display tool :ﬂ ..%, Transparency (0)
Layer operations :5' IZZI-- OpEratI!jrls
Coverage properties ———)|  E-Ef Properties
(next)Layer |:‘>| -5 ethiopia_ndwvi _37 - eth_band_109 / 25
(R W Background

Not all tools are visible by default. Some more specialized tools are not switched on by default. You

can activate them b y using the context menu of the node labeled 8 Di s p | a.y cohtexbrheaudwith
check marks (indicating active or not) becomes visible and one can add or remove tools from the active
tools.

x
--g Global teols
2B Landuse? - Landuse USAGETYPE
-

3D Properties
Annctations
Display attribute
Portrayal

Fixed Color Scheme

s S| &

Legend
=0 Hovemoller Diagram

Map Information

Operations
Polygon drawer

Line properties

-
g
|
| oo |

LY ESESENES

Features selectable

[ Continuol Track Profile

¥ Transparency
HiConrdingeeT =T "z TS N T
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Properties of a node in the Layer Tree can usually be reached by either double clicking on a node or by
directly changing the state of a node. The latter case is for toggles (visible or not, selection) . Some
nodes may not have properties as they are organizational nodes, but then their child nodes will have
propertie s.

The global tools tree item at the top of the Layer Tree represents properties that a ffect all layers. For
example: 3D tools switches to a 3D perspective for all layers. One cannot have some maps in 2D
perspective and some in 3D perspective.

There are three other nodes in the tree

1 Operations. This is a sub set of the normal operations tree of the main window that contains
only operations that are relevant to the type of layer. Any operation that generates a  spatial
data set will automatically add the gene rated spatial data set to the Layer Tree (and Map
View).

9 Properties. This accesses the spatial data set properties. Double clicking on it will open the
regular property form of this type of spatial data set.

1 Background. The background is the canvason which all layers are stacked. It has two areas. An
area that is outside the Map View extent and an area that is inside the map extent . Both can
have different colors. Furthermore there is a transparency. In 3D mode, the background is
always at 0 height. It is possible to have (part of) layers below the 0 level depending on the z -
offset of the layer.

The Layer Tree is a floating dockable window that can be docked anywhere on the map window (or
closed).

|MAP INFOVIEW

The Map Info View gives a user access to detailed information about features/pixels under the mouse
cursor in the Map View. It combines information of all layers and associated attribute tables into one
view. The view has two modes of operation, continuous and non -continuous. In the continuous mode it
fetches informati on as the mouse moves over the Map View. In the non-continuous mode it only fetches
information when one clicks on a location.

The view shows information

1 The coordinate under the mouse cursor
1 For each layer
0 The name of the spatial data set
For segments length of the line
For polygons area of the polygon
For Raster. Pixel location in the map
If there is an attribute table associated with this  spatial data set
A All values of the attribute columns

O O O O
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I Continuous

p
Qoordinates [CiCoordinate| 5°38'25.91"H, ¢
Data set value FiLanduse2 |Shrubland

Area Kirea 0.6753396
|[MOBIECTID 120566
/ TZREA 17.607
/ |[QIPERIMETER |406.804
/ |EETLUSEG _ |147268.000
/  |[HETLUSEE_ID|150830.000
/@ 13293
Attribute data ———) %i g
\ E
\\ AD 0
\ |[FREQUENCY |116
\\ ;jDESCRIFN Open shrubland
\ |[AzanDUsE 82 0 0
\\ fLUT 1858
\[[IUSAGETYPE |Shrubland
fiCount 163

Data set value(next layer) ———)fMecniopia n¢0.36
Pixel location ::> [[Hetn 1198,1006

The Map Info View can be customized through the context menu of the view. One can

1 Add spatial data sets that are not part of the Map View. In this way one can inspect values of
(spatially) related maps that need not to be visible in the  Map View

1 Add a coordinate system. Useful for inspecting what transformed coordinates would be in a
different Coordinate system.

1 Add a georeference. Useful for inspe cting (in the case of rasters) what pixel location would be
associated with certain coordinates

1

Customize. Mainly switching on/off which inf o you want to see in the view ( attribute columns,
coordinate info etc.). Default everything is on.

The Map Info View is a floating dockable window that can be docked anywhere on the map window.

DISPLAY TOOLS

COLORS

The color of features or pixels in ILWISis controlled by either the representation or by the independent
coloring. All viable map domains, apart from domain ID/u niqueld, have an associated (default)

representation. Domain ID'u niqueld has no representation and their coloring is predetermined (see
O6Fi xed ).Col or sd

The representation used can be changed.

REPRESENTATION

The representation used can be found under the portrayal node in the Layer Tree.

E@@ Landuszed - Landuse USAGETYPE
Y icpey Tool:
@ Display Attribute
E|| I Portrayal
E Fixed Colors
-4 (2% Representation

12



The representation includes a legend to show the actual meaning of the colors.

Double clicking the

0 Re pr e s etod apens asmall form which one can use to select another appropriate

representation.

Note that for gradual representations this is of course an approximation as the range is divided in

steps.

2-FA B Landuse? - Landuse. USAGETYPE

[ Display Attribute

-1l Portrayal

E Fixed Colors

143X Representation

55 Legend
EDAIpinevegetation
..... EDBarren lands

..... [ }Bushland

..... EDCrop plantations
..... & Jcultivation

..... E-Grassland
..... & Ishrubland
..... 7 [ state farms
..... EDWater bodies

..... [l woodiand
..... R4 G Map Information

CGoverage using Domain class

For class maps the legend has additional functionality.

E| B ethiopia_ndvi _37 - eth_band_108 / 255.0
Display Tools

Qoverage using Domain Value

1 One can toggle the visibility of specific classes in the Map View by using the check mark

"D Landuse2: Landuse USAGETYPE - 1LWIS o= [ || B2 Landuse2: Landuse USAGETYPE - WIS S SN _X_
File Loyers Options Help File Layers Options Help
DO(mady@ed DOOaary BaE
[ 2 il K
FAED Landuse? - Landuse USAGETYPE  ~ EAER) Landuse2 - Lancuse USAGETYPE  ~
ESNDsioy ook
[ Display Attribute [ Display Attribute
1N Portrayal 1l Portrayal
B Fired Colors H) Fixed Colors L
E-@ @ Representation 2@ Representation
-3 Legend &% Legend
FA[_JAlpine vegetatio B[ Jaipine vegetatiol
(A Barren lands (A[JBarren lands
M} eushiand K[}Bushland
FA[_]Crop plantations BA[_Jcrop plantations |
(] Cuttivation O[_Jcultivation
R Forest R Forest
KA Grassland ([ Grassland
([ Jshrublend ([_Jshubland
G stote farms [ state farms
M[_Jswamps M[_Jswamps )
@] Water bodies [ Water bodies
I Weodland L g-wm\am A
“« == » . I, 1
I Crmimmie B =5
951078, 35 004683 SIT0RSHN, 3505 W05°E 115008, 2416925 7091117°N, 32490093°E
. R . . ,
Themapontheright has the ocultivationd c| aghsyatenatnerseedo f f

anymore.

1 One can open a representation editor for a specific class item by double clicking on the item. This
opens a form that shows the properties that can be changed. E.g. for a polygon class item

Note that the legend for class ite ms has its limitation for w hat it represents in the Layer Tree legend. It
only shows the main color of the legend item (so no hatching for example). It is only a

an exact replica.

n indicator, not

13
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The representation used can be changed by double clicking th e representation tool under t he portrayal
node in the Layer Tree.

For value maps the legend (node) can be double clicked and ranges and step sizes can be changed,

overruling the default

In the example above the default (left) has be overruled with a diff

B Value Rep...@

Min |0.000000
Max 255000000
Step |30.000000

=5 legend

-[ll255
-l 245
- [ 235
- [ 225
-] 215
-] 205
-[195
- 185
- 11s
- ]1ss
- ]1s5
- ]ss
- [135
-1
-5
- [l100

also been stretched and this is also reflected in the legend.

B Value Rep...@

Min
bax |285.000000
Step  [10.000000

Cloze

7

erent set of values. The map has

_FIXED ©LORS

This tool forces the colors to be either one fixed color or a fixed set of multiple colors

ID/uniquelD).

E|| | Portrayal

B Fixed Colors
- B Single color
-~{_y i Multiple Colors

- (&% Representation

The single color option for ces all features to be drawn in the same color irrespective of representation

or other coloroptions.Dou b | e <c¢ | i Sikglerdy! dobldroduces a small form to select a nother

color.

(only domain

The second option, 8 Mu | t i p |, B ony avaiablesfad layers using spatial data sets with domain
ID/unigue ID. It colors the features by selecting colors from a limited palette of colors
through these colors. The palette can have 8, 16 or 32 entries . This is useful for domains with a big

number (say 10000

of

denti fi

features but the exact color is without meaning.
As usual, double clicking produces a form to set properties .

er s

wher e i

t 0s

and cycles

distimptivenessaof t

t

14
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W Caolor Scheme &J

Color Schemes default j

Size color set

|
" 18

32
| I

The combo box, &Color & h e m,gmduces a list of possible s chemes. Changing the scheme, changes

the I ook of the map. I n the picture below you see the
o0desert 6 Netethatismet.a representation replacement as domain id maps do not have a

representation. It is poss ible to modify and add schemes (see appendix &Making ID COLOR SCHEMIES

The radio button determines the size of the palette. The default choice of 8 is usually sufficient to get

visual distinct features in large s ets.

ATTRIBUTE ABLES

Class or IDspatial data sets may have an associated attribute table. Default the coloring of the layer is
based on the spatial data set value of the feature/pixel but one may select one of the attribute
columns t o 0do dlytolumns with Homnain crags/ID /Uique ID and value are eligible for
this. The selection may look like this

15



B-RAFR Ethioworeda
=& Display Tools
=1-[F Display Attribute
L@ ED Ethioworeda
i) 123R_CODE
(0 23 Z_CODE
OIEDW_NAME
i) 122 W_CODE
40y 122 COUNT
i) 123 Pop2007
g-olz3Area
L.y 122 Density
-1l Portrayal

B-FED Ethioworeda

E Display Tools

&-[[) Display Attribute
B Ethioworeda
122R_CODE

122 COUNT
122 Pop2007
122 Area

122 Density

-1l Portrayal

Goloring using
Coverage value(ID)

Goloring using
Pop2007 attribute

The Icons before the column names indicate either domain value (the small numbers) , domain class/ID
(the small Venn diagram) or the layer it self (the map icon).

TRANSPARENCY

ILWISallows transparency at many levels and elements. ILWISallows transparency of

Layers

Representation class items
Value ranges
Grid/graticule .

= =4 -4 -4 -4

Areas and/or boundaries of polygons (will be described when polygon layers are described)

LAYER

The transparency of the layer can be set by the T ransparency tool.

B

(=Wl landuse? - Landuse.USA
=]

Display Tools

[[) Display Attribute

Portrayal

R & Map Information

A ES Boundaries

RAEE Areas

~[JER Selectable Feature
LY Transparency (0)

i [] Operations

It controls the transparency for an entire layer and can range from 0 (no transparency) to 100
transparency). Double clicking it opens a small form (2 possibilities)

(full

16



I3
"B¥ Transparency

R

Tiarsparency(0-100) [0 | J— [:100)
¥ Exclude range(full transparent) 1500, 000000
core [t |

Transparencyid100) [0 | f— @

All coverages but value coverages All value coverages

The first one is fairly straight forward and changes the transparency for the whole layer (on  -the-fly,
while one is moving the slider). The second one does the samebut has an extra option, O0EX

rangeo. I, find thdarangekisesdt, one excludes all values within the range specified. The effect
is, for example, that for raster only part of the raster is drawn.

1
i? A
\ ﬁ 2
> 4
A3

Dem Ethiopia, 0 exdusions Dem Et‘h>iopki’a, excluded range
-200, 1500

Note that the white area in the second picture is 100% transparent and anything beneath it will be fully
visible.

STRETCHING

ILWIScalculates default stretching range for value maps but this may not always be de desired stretch

range. The stretch range can be dynamically altered t o fit ones wishes. As usual the option is reached
by double clicking the appropriate tool

Bk B eth_band_97
|_:_| (& Display Tools
=11l Portrayal

-4 (3% Representation
..... B4 [E] Map Information
..... BN Interactive Represent Lower —fi— 2
..... [JER Selectable Feature Upper —— 7
Eﬂf’—lg] Stretch ™ Logarithmic stretching ' '

..... % Transparency (0)
=] Operations

One can alter the lower and upper stretch values and this will alter the rendered map on the fly.
Note that stretching only works for la yers using RepresentationGradual as this representation is able to
dynamically rescale the colors as its range changes. Fixed representations have of course always the

17



same color for each value (thatés why they are fixed).
Stretching of course also works o n visualizations of (value) attributes of a layer.

MAP IAYERS
The Map View has seven possible layer types that be displayed :

Raster layer
Point layer
Segment layer
Polygon layer
Animation layer
Collection layer
Base maps

NogahkowdE

Each layer type has different visua | properties that can be set by dedicated tools for that type of
layers. There are many tools that are shared by all layers (e.g. transparenc ).

There are three ways of adding maps

T 0Add | ayersédé option in the |l ayers mAfomwillt em i n t he
appear to select the spatial data set to add. The filter box will filter the list based on type of
the spatial data set. There is one speci al f i mapearenerBah s e mapso.

spatial data sets, except for the OpenStreetMap laye r. Base maps are world wide coverages

that are always present in ILWISand can be added to all Map Views. They are meant as support

maps. ILWIShas four base maps by default

1 Cities, with attribute information

1 Country boundaries.

1 Rivers.

1 OpenStreeMap tile map. Adds an OpenStreetMap (tiles) layer to the map window. Itis
useful as a backdrop. To use this one, one needs an internet connection.

Bl Add Data Layer - [ﬁ

|| Directory d:\datasiwishvisualization’,

B Ethinpia_tdvi_72 - . P
| |EEh Ethiopia_ndvi_74

B Ethiopia_ndvi_75
EE) Ethiopia_ndvi_8
R Ethiopia_ndvi_3

H5 ethiopia_ndvi_2008
2 ethiopia_ndvi_2003

BR) Ethioworeda =
R Landuse2 £ '
4 i 3 |Edi j
Filter | al j
[v Extend Map Boundaries I
u] | Cancel | Help | (]

1 The context menu of the empty area below the Layer Tree. This opens the same form as the
menu option
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1 Drag and drop a map from the catalog to the Map View.

 POLYGONCOVERAGE

The polygons of a polygon layer are made of areas and boundaries each with separate visual properties.
In the Layer Tree these are represented by different tools.

=R Landuse? - Landuse US4
=& Display Tools

mj Display Attribute
| I Fortrayal

..... R [T Map Information
= Boundaries
L] Linestyle
EEE Areas

P % Transparency (0]
- R Selectable Feature

L.m Transparency (0)

Each tool can toggle the visibili ty of the element it controls. One can view a polygon map with only
boundaries or a polygon map without boundaries. Default options are on.

The Boundary tool is a simple Line Style tool with which one can alter the properties of the boundary

lines.

Note that line thickness has no real unit. It is not cm, nor points, nor pix  els. It is a relative measure.

(1 Line style [

Lime thickness
Single j
Line Color [ Black =

Line Style |

010 is the minimum thickness anything else is a multiplier on this.

The Areas tool has only the transparency that can be set (of the area, not the boundar

the same as the layer transparency discussed earlier.

y). This works
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As an example; a composition of a land use map with boundaries turned off and areas 50% transparent
overlaid on a DTM (in gray).

 SEGMENT MP

A segment has basically only one property t o change: the line style. The tool that changes this is
similar to the boundaries tool of the Polygon layer but you cannot change the color with it. Colors are
changed by the Portrayal tool as segments of a domain in contrast to boundaries.

POINT MAP

Point layers are more complex in their visual properties. All point ~ map specific visualization properties
are controlled by the Symbolization tool

- A ETH_M_TOWN
g

mj Display Attribute
|I Portrayal

----- A G Map Information
143 Symbolization
~[][E Labels

7 Direction

The tool consists of three (sub) tools.

1. General properties: Controls type of symbol and default size.
2. Direction/orientation of symbols : Attribute (value) based.
3. Size of symbols based onvalue attributes.
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¥ Symbolization

(oo

Symbals
Line thickness
Symbol scale

Symbaol rotation

| filed-rectangle j

First the general properties are described. The form that controls the general attributes is rea  ched by
double clicking on the Symbolization tool (node).

I 3D orientation

Close

The combo box allows the user to select the type of symbol he wants to use for these points. There is a
reasonable set of symbols available and they can be extended (see also Making Symbol3.

The line thickness overrules the default line thickness set in the de finition of the symbol (see also
Making Symbolg. This can be useful in cases in which one wants to emphasize (or the reverse) a certain
type of symbol without needing to change the symbol.

The symbol scale overrules the default scale. As with line width, there is no real unit attached to the
scale. There is a default scale and the rest is multipliers on this default scale. Note that that the scale
(factor) decreases as more points are in the layer to avoid clutter.

of the symbols. Thi

The rotation entry controls the rotation (i n degr ees)
tool described below but applies to all symbols equally.

The last entry is only for 3D and rotate s the symbol 90 degrees in the z direction.

The figure above combines some of these properti es.

The second tool controls the rotation of a symbol based on a value attribute.
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