Transformation of viewer content to PostScript document

The main goal of this improvement is to provide tool, which produces PostScript document representing appearance of objects displayed in 3D viewer, taking into account display mode, colors, thickness of lines and other geometrical settings. 

In the shading and shrink display modes the transformation must realize analog of “Hidden lines removing” algorithm to produce more attractive appearance of result. Because the presentation may contain different colors or gradient fills of faces, this tool must be able to produce PostScript document with these features.

Details of implementation

In order to obtain the set of primitives to be included to PostScript document we suggest to use OpenGL feedback mode. It makes possible to use the same approach with other viewers using OpenGL library. But standard implementation of feedback mode doesn’t provide any tools to sort primitives by depth and to obtain information about text strings and primitives’ properties (as line width, for example). 

We suggest to use GNU library GL2PS. This library provides tools that parse feedback buffer and sort primitives using BSP tree and produces document in PDF, PS and EPS formats. This library must be improved in order to produce EMF files under Windows OS. Also it is possible to patch this library in order to increase performance of BSP tree building.

BSP tree building is take some time, but produce finest appearance. Application may use also “simple sort”, which is comparing of primitive center point depths. It takes rather less time, but in some cases the produced document has artifacts.

The mechanism of feedback mode in OpenGL allows to pass some tokens, this feature is used in GL2PS to pass line width, text strings and other properties. It makes possible to render text using vector fonts. In methods of OpenGL OCC package the calls of OpenGL commands settings primitive aspects must be duplicated by corresponding commands from GL2PS during feedback mode.

To produce EMF file the standard Windows API is used. Because of necessary of using gradient fill feature, the version of Windows must be 2K or later or Win98 or later.

As tests indicate, on some video cards on notebooks the methods glDrawArrays and glDrawElements causes crash in feedback mode, so that it is necessary to replace its by other approach in feedback mode.

GL2PS uses wrong algorithm of normal calculation, it depends on orientation of triangle and may cause some artifacts during export. It must be fixed.

Other artifact is according to using of qsort. This kind of sort algorithm may exchange two elements with equal keys. We must use some other, which doesn’t it.

Limitations and possible future improvements

1) The current implementation supports PDF, PS, EPS and EMF (for Windows OS only!) formats. Addition of new formats is easy (method gl2psPrintPrimitives and new method for document producing).

2) The EMF cannot support transparent images, so that markers in documents covers rectangular region independent of it shape.

3) The interior style is solid only. OCC supports some other styles. Note that line pattern is supported in produced documents.

Estimation of workload

Analysis of task and GL2PS library – 2 days

Adaptation and improvements of library – 8 days 
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