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Introduction

Process of automated labeling of maps is a “never-ending story” of present cartography. Many cartographers are trying to speed up this time consuming process with smaller or greater success. Many algorithms have been developed over the decades since digital versions of maps existed, but only few of them work properly. Now there are some tools how to improve names placement process, but we do not know how helpful these tools are or are not. 


The aim of this article is to show how useful are the algorithms for automated names placement.

1. AUTOMATED NAME PLACEMENT
There are many useful algorithms especially for street names placement and for diagram labeling [3]. But these algorithms solve only labeling problems of the specific types of cartographic outputs. Most of the maps produced nowadays are combining points, lines and polygons objects with their names and there is still no complex tool for text labeling. Every tool need more or less human assistance.

There are some basic rules for automated name placement in [4]:

1. Names should be either entirely on land or on water. 

2. Lettering should be oriented to match the structure of map (Parallel with the edge, parallel with the parallels).

3. Type should not be curved unless it is necessary to do so.
4. Disoriented lettering should never be set up in a straight line but should always have a slight curve.

5. Names should be letterspaced as little as possible. That is, there should not be wide spaces between letters in the name.
6. Where the continuity of names and other map data, such as lines and tones, conflicts with the lettering, the data, not the names, should be interrupted. 
7. Lettering should never be upside down. 

 These rules were made primarily for analog maps, but are valid for digital maps too. Nevertheless most of the algorithms for automated name placement which are implemented in common geographical information systems are not able to take up these relatively simple rules.

2. TESTING METHOD
There is no method for testing of efficiency and effectiveness of tools for automated names placement. For testing of efficiency was chosen method of comparison of work of different people skilled in cartography. Participants of the test were employees and students (Students at least after 2 years of study of cartography – they are able to create map properly) of Department of Geography.

Participants of the test had to optimize positions of names on the map, which were placed by automated name placement algorithms. At the beginning there was the same map. Part of the Czech republic was chosen as a testing area. The scale was the same for every participant 1:200 000 (see Figure 1). 

Chosen area contains 47 settlements with names, five rivers with names and three administrative units. The testing map also contain layer of forests, contour lines and railways, but these are without names.

 
The test was made in ArcGIS software. This software is available on our laboratory and has high developed tool (maplex) for placing labels. 
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Figure 1: Testing map. 

3. TEST RESULTS
Evaluation was divided on point objects names placement (names of five chosen settlements), line objects names placement (names of rivers) and polygon objects names placement (names of administrative units).

A. Point names placement
It is said that labeling of point objects is the most simple and most developed.  

Rules for automated placing names to point features are [2]:

· The label should be placed closed to the feature

· Horizontal placement is preferred
Most of available algorithms are able to perform these rules.

For testing only five settlements of various lengths of name and position were chosen from the testing area. Variety of positions chosen by users can be seen in Fig. 2. Position of names placed automatically are pink, position chosen by user are orange. Only in one case (cluster in the middle) stay the position of name on the same side of the settlement. In all other cases the position of name was rotating around the settlement and only few cartographers placed the name of the settlement on the same place as automated algorithm. None of participants used the position offered by automatic algorithm in the case of clusters at the top and bottom of tested area (Figure 2). Most of the authors had to or wanted to change the position of label. Exactly it was 90% of cases when author moved the name.  
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Figure 2: Result of comparison of point names placement.

B. Polylines names placement

Polylines names placement is more complex and shows higher variability to points names placement.

Basic rules for automated placing names of polyline features are [2]:
· Label is placed centrally along the feature

· Or made to conform to the feature curvature

· Points of excessive curvature should be avoid

· For long features the text may be placed more than once 

Only five rivers in the testing map had a name to place. Pink rectangle shows the space where the label was automatically placed and blue rectangle shows where the name was placed by author. Soft blue area around the rivers shows the possible area where name can be placed. Figure 3 shows that only in one case (river in north-west corner of the map where is not enough space for placing name) the name stayed on the same place which were chosen by automated algorithm. 96% names were moved by author.
[image: image3.png]



Figure 3: Results of polylines names placement.

C. Polygon names placement

Polygon names placement is the most complex. 

Rules for automated placing names polygon features are [2]:

· The label should be placed inside and ideally

· Can be spread out and curved to conform the shape and the extent of area

There were three administrative units, which names were necessary to place. We can see high variability (especially in the middle of map) of position chosen by user (rectangle with orange color) in the Figure 4. Positions chosen by automatic algorithm have blue color. Polygon objects provide many possibilities where the name can be placed. Every author used this possibility so every name automatically placed was moved in this case. 
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Figure 4: Results of polygon names placement.

CONCLUSIONS 

We can say that there are powerful tools for automatic name placing in digital maps, but there are still possibilities for improve. Nevertheless the fact it is still necessary to drag and drop almost every piece of label. 
The results of the test showed that every participant moved at least 85% names placed automatically. It can not be said that the algorithms saved 15% of time, because time spent by controlling of automated placed names can be even longer. Next step will be comparison of time requirements of automated placed names with the assistence of author and the extreme case that author of map will place every single label manually.
Automated names placement can be very helpful in some cases, but it is still necessary to continue developing new algorithms. 
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