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Abstract. This paper studies problems related to the development of craft soft-
ware. It proposes an approach to developing an application for digital represen-
tation of stitches in cross stitch pattern software. The software is oriented to peo-
ple manufacturing national Bulgarian costumes and clothing employing national 
Bulgarian cross stitch and embroidery. As UI elements, stitches are represented 
in XAML code. Graphic primitives are described in vector format; character 
transformations are allowed, and there are possibilities for creating combinations 
of stitches. The solution will be used in cross stitch software development. 
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1 Introduction  

Over the centuries, traditional textile domestic handicrafts such as weaving, knitting, 
crochet, cross stitch and embroidery have become widely spread activities in many 
countries. Performing these traditional female activities has always aimed to produce 
cloths and different kinds of richly decorated homespun textiles. Many researchers de-
fine crafts as part of intangible cultural heritage, using a term “living heritage”. They 
underline that caring for cultural heritage might be seen as a shared moral responsibility 
of today’s society as a tribute to the past while aiming for the future. (Rosenqvist, 2016). 

As part of cultural heritage, traditional textile crafts have always had important cul-
tural and economic impact on people. It’s important to note that traditional textile is not 
only found in museum samples; it can be used as a basic concept for modern fashion 
collections. (Falk, 2016). 

Traditional Bulgarian folk costumes are richly decorated with embroidery and cro-
cheted lace, which being part of the artistic decoration, in addition to also have a pro-
tective function - the purpose is to protect human beings against malicious forces, 
magic, as well as to ensure health and prosperity (Veleva, 2018).  In this way, each 
embroidery pattern has a certain symbolism involved, passed down through the centu-
ries, and therefore, the preservation of old patterns is crucial to the preservation of the 
intangible cultural heritage. 
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In recent years, there has been a growing interest in Bulgarian folk costumes in this 
country. Many companies offer on the market production of both Bulgarian folk cos-
tumes and clothing, decorated with typical national embroidery (Vezba, n.d.); many 
people use Internet to share free patterns of Bulgarian embroidery and exchange differ-
ent ideas related to textile handicrafts (Popova, 2016), (Alita Design, n.d.) 
(istoriavshevici, n.d.). That is why, it is important that there should be some pattern 
design software support these activities.  

Craft software plays a significant role in assisting people who deal with textiles. So, 
it can be used for digital representation of old traditional patterns. Hence, it is very 
important that its functionality should be consistent with the peculiarities of craft tech-
niques used one-time. This paper focuses on the digital presentation of different stitches 
in craft software. The results can be used for such kind of applications development. 

2 Features of Bulgarian Embroidery and Cross Stitch 
Decoration 

As already mentioned, embroidery and cross stitch are the most used techniques in na-
tional Bulgarian cloths decoration. It is necessary to underline that there exists some 
difference between Bulgarian and English terminology concerning these traditional tex-
tile crafts. According to the English speaking authors, most people confuse cross stitch 
for embroidery because it is essentially a type of embroidery work; however it requires 
counted needlework, which differentiates it from regular types of embroidery. The most 
commonly seen and practiced cross stitch is an X-shaped stitch on divided squares of a 
fabric that form a pattern when combined (Brown, 2022). The Bulgarian terms “she-
vitca” and “vezba” could be translated as cross stitch, but some techniques in traditional 
Bulgarian “vezba” can be referred more to embroidery techniques. For this reason, the 
terms cross stitch and embroidery are used simultaneously as the former is more fre-
quently mentioned. 

Since this paper deals with the digital representation of different types of stitches, 
special attention is paid to the cross stitch and embroidery techniques typical of the 
Bulgarian national style. The most frequently used stiches in Bulgarian needle work 
are: full stitch (or cross), half stitch (or continental), and black stich (see fig.1.). Re-
gretfully, only these types’ stitches are involved in the existing cross stitch software; so 
the manufacture of the cross stitch patterns is limited to these techniques (Williams, 
2022). The digital representation of cross stitch pattern in software is as colored squares 
or crosses placed in squared grid working area. Each square corresponds to a single 
stich (full stitch or half stitch). It is possible to make a full stitch or a half stitch in more 
than one square of canvas, called stitching over 2; long arm half stitch; however but the 
most cross stitch software applications don’t provide such functionality. Because stitch-
ing over 2 and long arm half stitch as stitch types exist in Bulgarian patterns, they have 
to be included in the future cross stitch software project. 
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Fig. 1. Basic stitches – half stitch, full stitch, black stitch. 

There are different types of a half stitch in traditional Bulgarian cross stitch. The basic 
half stich could be made in two different ways distinguishable from the back side of the 
pattern. But there is a variation using a leading thread as it is shown in fig. 2. “Tronski 
bod", typical of the Bulgarian Strandzha region is a type of long arm half stitch with a 
leading thread. These varieties include a set of half stitches incorporated in a single 
group or cluster treaded as a single common item (fig. 3). 

 

 
Fig. 2. Group of half stitches with leading thread. 

Bulgarian embroidery technique includes also more complex stitches. Some of them 
can found in embroidery tradition of other peoples in cross stitch sites. Such types of 
stitches are: herringbone stitch, satin stitch, chain stitch, Lazy Daisies. Bulgarian pat-
terns use a variety of double cross stitch (or Smyrna stitch) called Bulgarian cross. But 
there are some unique typical Bulgarian stitches, e.g. “triagalen bod” (triangle stitch), 
“pravolineen” (straight-line stitch), “Samokovski X” (cross from the Samokov town), 
etc. The already mentioned “Tronski bod” (fig. 3) also belongs to this group. 

The paper addresses on the problem of how present different types of stitches in 
cross stitch software. It is important to mention that there are different types of tech-
niques in cross stitching and embroidery in traditions of different nations that should 
covered by the craft software.   
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Fig. 3. Implementation of “Tronski bod”. 

3 XAML Digital Representation of Cross Stitch Symbols  

XAML, or Extensible Application Markup Language, is a declarative XML-based 
markup language. Applied to the .NET Core programming model, XAML simplifies 
the creation a user interface for a .NET Core applications. XAML directly represents 
the instantiation of objects in a specific set of backing types defined in assemblies. The 
XML-based language for digital representation for knitting and crochet symbol sets has 
already been done. The developed Portable Knitting Format contains the XML ele-
ments describing graphic primitives: line, polygon, polyline, arc, ellipse, rectangle, and 
Bezier curve (Zaharieva-Stoyanova & Bozov, 2015). Using all these primitives, the 
editor can describe all possible knitting or crochet symbols (Zaharieva-Stoyanova & 
Bozov, 2017). 

Cross stitch symbols are semi graphical symbols represented as graphical shapes. To 
describe 2D shapes in XAML, the Shape and Geometry classes are used. Namespace 
Windows.System.Shapes includes types Ellipse, Line, Path, Polygon, Polyline for rep-
resentation of different graphic shapes. It includes also base class Shape. Geometry 
objects are used to create a composite shapes and a Path element is applied to display 
them. The types LineGeometry, EllipseGeometry, RectangleReometry, BezierSeg-
ment, etc. represent different types of figures and combinations between them. The aim 
is how to describe stitches in cross stitch software development. Some examples of 
XAML description are given in this paper. 

The following code gives half stitch and full stitch description: 
<Path Stroke="Black" StrokeThickness="4" > 
<Path.Data> 
<!-- Creates a half stitch. --> 
<GeometryGroup FillRule="EvenOdd"> 
      <LineGeometry StartPoint="0,0" EndPoint="50,50" /> 
    </GeometryGroup> 
  </Path.Data> 

</Path> 
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<Path Stroke="Black" StrokeThickness="4" > 
  <Path.Data> 
      <!-- Creates a full stitch. --> 
    <GeometryGroup FillRule="EvenOdd"> 
      <LineGeometry StartPoint="0,0" EndPoint="50,50" /> 
      <LineGeometry StartPoint="50,0" EndPoint="0,50" /> 
    </GeometryGroup> 
  </Path.Data> 

</Path> 
The following code gives a half stitch and a full stitch description: 

<Path Stroke="Black" StrokeThickness="4" > 
  <Path.Data> 
     <!-- Creates  half stitches with leading thead --> 
   <GeometryGroup FillRule="EvenOdd"> 
     <LineGeometry StartPoint="0,50" EndPoint="250,0" /> 
     <LineGeometry StartPoint="0,0" EndPoint="50,50" /> 
     <LineGeometry StartPoint="0,50" EndPoint="100,50" /> 
     <LineGeometry StartPoint="100,0" EndPoint="150,50" /> 
     <LineGeometry StartPoint="150,0" EndPoint="200,50" /> 
    <LineGeometry StartPoint="200,0" EndPoint="250,50" /> 
    </GeometryGroup> 
  </Path.Data> 
</Path> 

The results of XAML code is given on fig. 4. 

 
Fig. 4. XAML presentation of half stitch, full stitch, two black stitches, half stitches with lead-

ing thread and “tronski bod” stitches. 

4 Conclusions  

Although centuries-old, home crafts can also profit from the advantages and achieve-
ment of modern technologies. The people dealing with them apply software patterns or 
to create new ones. The craft software development has a significant role in protecting 
and preserving of cultural heritage. The paper treats the problems related to cross stitch 
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software development - digital representation of the patterns and particularly, the rep-
resentation of different types of stitches. The work focuses on XAML stiches descrip-
tion. The future work will encompass cross stitch software development oriented to 
patterns of Bulgarian national costumes. 

Acknowledgements  

The development, described in this paper, is supported by The Bulgarian Ministry of 
Education and Science, Project 2209E of Technical University of Gabrovo.  

References 

Alita Design. (n.d.). Free cross stitch patterns. Retrieved from http://shemi-
broderia.blogspot.com/2017/11/blog-post.html 

Popova, B. (2016). Traditional crafts in the epoch of globalization. 11th International 
Scientific Conference “Traditional crafts – past, present, future” (pp. 357-367). 
Gabrovo: 2016. 

Brown, C. (2022, 05 20). Cross Stitch vs Embroidery: the difference explained. 
Retrieved from House&Beyond: https://houseandbeyond.org/cross-stitch-vs-
embroidery/ 

Falk, A. (2016). Unfolding fashion – reconsidering traditional patternmaking. 
Traditional Textile Crafts – An intangible cultural heridage? (p. 6). Copenhagen: 
Centre for Textile Research, University of Copenhagen. 

istoriavshevici. (n.d.). Retrieved from The history in embroidery: 
http://istoryavshevici.blogspot.com/ 

Rosenqvist, J. (2016). Introduction to Crafting Cultural Heritage. Crafting Cultural 
Heritage. Ed. Palmsköld, Rosenqvist & Almevik. (pp. pp. 7-10). Gothenburg: 
University of Gothenburg. 

Veleva, P., Jordanova, L., Kiriakova, G., Angelova, N. (2018). Secret Language of 
Bulgarian Embroidery. Pedagogical Forum. 6. doi: 10.15547/PF.2018.010.  

Vezba. (n.d.). Retrieved from https://vezba.bg/collections/vsichki-produkti 
Williams, E. (2022, 05 26). 6 Best Cross Stitch Pattern Makers in 2022. Retrieved from 

Fix the photo: https://fixthephoto.com/best-cross-stitch-pattern-maker.html 
Zaharieva-Stoyanova E., Bozov, S. (2017). Application of XML-based language for 

digital Representation of Crochet symbols. Digital Presentation and Preservation of 
Cultural and Scientific Heritage, (pp. 181-189). Burgas. 

Zaharieva-Stoyanova, E., & Bozov, S. (2015). Portable knitting format - XML-based 
language for knitting symbols description. CompSysTech '15 Proceedings of the 16th 
International Conference on Computer Systems and Technologies, (pp. 252-259). 
Dublin. 
 
Received: June 12, 2022 
Reviewed: June 30, 2022 
Finally Accepted: July 15, 2022 


	1 Introduction
	2 Features of Bulgarian Embroidery and Cross Stitch Decoration
	3 XAML Digital Representation of Cross Stitch Symbols
	4 Conclusions
	Acknowledgements
	References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



