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MAPPING OF THE ROBOT SCENE
USING EXTENSIBLE MARKUP LANGUAGE

Abstract: The paper shows the example of using Extensiblekiya Language (XML)
coding for mapping of the industrial robot sceneueDto its popularity, the XML is
recognized by many engineering applications andalrge it uses a text format, it could be
easily interpreted and converted to other formdie human readable form is another
advantage of the XML, so in simple cases it is ghoto read the listing to understand the
substance. The XML documents could be also prodebgeusing so called XML Style
Sheets (XLS), what simplifies machine decoding @adslating. In this manner, we can map
the robot’s environment using XML notation in thengar way as the terrain mapping.

1. Introduction

The beginnings of the Extensible Markup Language dated in the 1960s. The first
appearance of the markup language was GenCode6in, #¢hich was developed for text
processing purposes. Its creator W.W. Tunniclifés locused on the independence of text
processing and the target typesetting devicesatitberh use specific printout control notation.
The idea gives a birth to the Standard Generalakup Language (SGML in short), which
has been standardized by the ISO committee. Howsmrae sources point to the other event,
which has major influence on the final form of B&ML: the IBM employer and researcher
C.F. Goldfarb, along with E. Mosher and R. Loriashieveloped the GML language. Initially
it has been invented for company’s internal use 973 it was presented to publicity [1].
The GML acronym officially stands for General Mapkuanguage, but some say that the
name originates from the initials of authors’ names

The SGML language is seen as the base for creationtoday’s most popular markup
languages: the HTML (Hypertext Markup Language) #mel XML. The first of them has
more in common with SGML/GML languages, because d@so dedicated for text processing
purposes. It is used mainly for web pages coding wieb browser as a target device. The
HTML is standardized by the W3C organization aner¢hare strict rules, which should be
followed by programmers and the rendering softwahalike the HTML, the XML has no
strict rules, so the user can define its own stmeést according the general principles of the
language — in this way we could present differaeatadstructures, like database records, web
contents or graphics elements that are definedénfite.
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2. Overall structure of the XML document

The XML document consists of markups and conteriie Tnarkups in the XML
terminology are called tags and — together with ¢batent — they form elements. The
elements are arranged as a tree; the hierarclsyfadlaws:

* root element,
* parent element,
* child element,
» sibling element.

The document can have only one root element, luintimber of other elements is not

limited [2]. Hereby, the hierarchy looks like ingire 1.

<root>

<parent_ 1>
<child 1>
content
</child 1>
<child 2>
content
</child 2>
<child n>
content
</child n>

</parent_1>

<parent 2>
<child 1>
content
</child 1>
<child 2>
content
</child 2>
<child n>
content
</child n>

</parent_2>

</root>

Fig.1. Exemplary structure of a XML document

The siblings elements have common parent elemenhe Figure 1, child_1, child_2 etc.
are the siblings.

User can freely define tags inside the XML docunsard use human-recognizable names
for them. The new versions of the XML support altnaisy Unicode character in document
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text (names, attributes, comments etc.), so itlamwritten in any language. However the
documents used by various programs usually useidgbnginguage for tags and processing
commands.

The XML structure could be informational (like diagse) or operational (when describe

how to do such thing). Let’s consider the exampléhe rectangle, which is shown in Figure
2.

20,10

60,30
Fig.2. The rectangle considered in the example

We could create informational structure, which diéss the rectangle as follows (Figure
3):

<rectangle>
<top_left corner x="20" y="10" />
<bottom right_ corner x="60" y="30" />
</rectangle>

Fig.3. Description of the rectangle — informatiorsitucture

On the other hand we can define the rectangle $tyuct someone how to draw it (Figure
4).

<rectangle>
<corner x="20" y="10" />
<draw direction="right" length="40" />
<draw direction="down" length="20" />
<draw direction="left" length="40" />
<draw direction="up" length="40" />
</rectangle>

Fig.4. Description of the rectangle — operationalsture

The first approach is useful when collecting infatran about objects. The structure
carries sufficient information to define the regbm which has horizontal and vertical pair of
edges. The second approach presents more deve&ipedure: this way is better for
developing programs and describing algorithms, dnmetimes unclear to understand by
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Fig.5. Global and local coordinate system of matapar

<object>
<type>type of ohject</type>
<coordinates>
<x_coord>x</x_coord>
<y_coord>y</y_coord>
<z_coord>z</z_ coord>
</coordinates>
<angles>
<a_angle>alpha</a_angle>
<b_angle>bheta</b_angle>
<gy_angle>gamma</g_angle>
</angles>
</object>

Fig.6. The rectangle considered in the example

4. Conclusion

XML language is widely used in modern informatioechinology issues. Due to its
flexibility, the documents written in this languagee suitable for storing information (like
database) or describing algorithms (operationsg most important advantage of the XML
document is its syntax and text form, which allawachine processing, but is readable and
understandable by human.

In this paper, | have discussed the possibilityusing XML to store configuration of the
manipulator workspace. Presented structure of tkie Xlements refers only to the Cartesian
coordinate system and does not cover all the pbssgof storing the data. It should be noted
that the process of creating the structure of thi.)¢lements will vary depending on the type
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of the robot, used coordinate system or the amob@inbformation about the object. Such
document serves as a knowledge base for progranwhiagobot, but it is possible to expand
the XML definitions by adding the ability of degafion of the manipulator's movements
(operational structure).

Using effector's coordinate system as a coordinatesce is not only effective way of
identifying the position of the objects in the rébownvorkspace, but this information is also
valuable for automated reasoning to automaticaégte the robot’'s program.

An XML document is also a way of code standardargtallowing its subsequent processing
by other computer software, what increases thabpitity of information.
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