The success of cartographic heritage based on public acceptance
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 1  Introduction

The actual success of cartographic heritage can be indicated by its use for historic research, the actuality for future planning processes or the simple public dissemination of ancient maps. A lot of examples can be listed where important ancient maps, like the “Atlas Bleau van der Helm“ which is part of cultural heritage, are freshly distributed with comments to their art, specific characteristic and historic importance in form of books, DVD´s or websites. The success of these dissemination processes mainly bases up on public acceptance. The enormous expense of reproduction and annotation for dissemination seeks for economic affirmation according to the public interest. The expenses could hardly be argumented, if the artifact is “unimportant” and there is no need or market for reproduction. This fact of limiting resources starts a dangerous circle for the survival of cartographic heritage, which seems to be the main important source of social, religious and artistic remaining in geospatial context. When can an artifact be classified as “unimportant? How much do we know of future interests and thus content extraction?

A strict technical point of view leads to the description of cartographic heritage complexity, archiving methodology and quality aspects of actual reproduction or archiving processes. These aspects are keyfactors for economic interests, which result in profitable strategies and saleable products. This distribution to a market has to be prepared by marketing procedures, building of a product consciousness and focused testing mechanisms. Corresponding results should then show an overall acceptance of cartographic heritage products. Some questions remain: What kind of testing mechanisms do exist and can these be adapted to an “a-priori” survey for determining consciousness of a wide public for the need of cartographic heritage?

This contribution should clear the understanding of cartographic heritage, show the complexity of digital archiving methodology and expose some results of comparing analysis in actual digital reproduction quality. An exemplary description of profitable strategies in archiving leads to the discussion of consciousness, production and testing. In the end all regarded aspects will enable the conclusion for economic profits on one hand and cartographic heritage profits on the other. 

 2  Complexity of cartographic heritage

In the past decades the development of digital techniques in cartography and reproduction made life easier in terms of error correction, repeatability and material consumption. Mistakes, that occurred during the graving of a foil or painting with etching ink, generally damaged the whole foil and led to restarts. Now these mistakes can easily be corrected with some mouse-clicks. Errors are deleted and the concerned digital workspace becomes redrawn. Thus rapid and cost-efficient repeatability is one advantage of digital reproduction procedures. Additionally material consumption within the whole reproduction process can be minimized due to digital proofing and effective color management tools. 

These advantages focus on reproduction techniques which are generally used for printing and static media. The same digital techniques enhance dissemination of cartographic products. Examples can widely be found as mapping applications within the Internet or in form of multimedia atlases on CD-Rom´s or DVD´s. Contrary to costly and static print-media these new digital dissemination media can be more actual and are more cost-efficient in case of media duplication. 

In any case, advantages in reproduction or dissemination, the used dissemination media has specific influence on the content. Depending on criteria of expressiveness and effectiveness [JOB06] of the media various modifications of the content have to be considered to preserve syntactic, semantics and pragmatics. For instance, if the dissemination media only provides 100.000 picture elements for visual information transfer, then any source providing a higher value of information points has to be reduced. Otherwise only parts of the information will be visually presented accompanied with possible damages of cross-element relations. Examples of element relations are neighbourhood relations, causal- or formal textual dependencies. 

As result it can be stated that the content depth of a map published within the Internet and thus using widely spread computer displays is (or should be) extensively lower than the content depth used within the same printed map. The condition for CD-Rom or DVD products is similar. This statement is only true when extraordinary tools, like panning and zooming, which enable exploration of the map, are disabled. The strong media dependency of a map directly influences various aspects of cartographic heritage. Therefore the notion map should be expanded to “cartographic artefact”. 

 2.1  The cartographic artefact

A map describes an object that transmits spatial related information in an efficient way [Gar02]. Hence the main components for map usage are the transmitting media, content and symbol language. For cartographic heritage much more aspects, like linguistic influences or production techniques, become important. Therefore “cartographic artefact” expands the notion map and includes all cartographic heritage affecting aspects. 

The cartographic heritage affecting aspects may be classified to technical, linguistic and steering issues. Technical issues concern perception, media resolution, multimedia and technical transmission procedures [Hak02]. The meeting of the expressiveness and effectiveness criteria are part of this issue as well as various ways of information transmission, which e.g. enable ubiquitous cartography with the help of GPRS, UMTS, RFID and so on. Linguistic issues concentrate on the use of adapted graphic and multimedia language for information transport [Löb03]. With the understanding that map content uses a specific graphical language, it becomes important that the content is understood by the affected society and its users. Furthermore this understanding by a user community supports acceptance for a map product and is a keyfactor from an economic point of view. Steering issues influence map appearance in order to affect and direct public opinion. In case that maps deliver important information and its general access is restricted, steering issues become extremely significant. For instance a thoughtful use of map projection in an overview map may result in extraordinary sizes of specific countries, which steers an observers´ opinion that these countries are larger than others. Therefore steering issues are a main tool for geo-political and geo-economic maps, where specific facts and opinions should be highlighted. 

The content of a map is heavily influenced by these three issues or from a contrary viewpoint: if a historic cartographic artefact should be assessed and used for modern planning projects, then technical, linguistic and steering issues have to be considered, because the results of politically motivated influence on map-making are very misleading, if the influencing element (e.g. the political system) is not identified or simply unknown. But if the influencing element is known, then the expression of a map and the used signature as well as available metaphors may help to identify/interpret further mechanisms of this political system. To the same extend map-use may have impact on the signature of maps. For example, the replica of a Roman map, tabula peutingeriana, shows settlements according to hospitality and was designed as roll of paper in order to be used at travelling [http://www.onb.ac.at/]. Another example: some parts in Germany possess various maps of the same region with multiple signature catalogues. The reason for the change of signature bases on the political system. Within communism some map-elements, like industrial zones, were considered to be top-secret. This secret status changed in history. Thus the comparison of maps of different time states will picture the appearance and disappearance of these map elements, although the real world object has always existed [some described examples may be found in Mon02]. 

The cartographic artefact incorporates technical, linguistic and steering issues, which provide the complete set of information about a map (including all the metadata). It is the central element in the work of cartographic heritage. 

 2.2  Contents of cartographic heritage

Cartographic heritage deals with the methodology to save cartographic artefacts and make information about these accessible. Therefore it is strongly related with the issues of technology, linguistics and steering, which form main themes of investigation: the map content, which describes environmental situations and spatial related topics, the development of content with its possible influences and steering intentions, the processing method, which describes the technique of map-production, and the dissemination media, which is responsible for information depth, interactivity and multimedia integration. 

The map content is the main element for map-use but it may be seen much wider, when thinking of maps as documentation tool for a specific spatial based condition by political or physical manner. Then historical maps may help to access past states and political situations, which help to expand the individual and social knowledge. Physical situations name topographic conditions like wooded areas, courses of rivers or traffic situations (to mention some of a long list). Wooded areas in historical maps may help to identify virgin wood and original vegetation. Traditional/natural courses of rivers may also be explored with old maps. Nowadays both topographic themes gain importance due to the results of human intervention on natural systems, which sometimes becomes expressed in floods and similar environmental hazards. Additionally the influence of increasing traffic situations on the environment can be studied by the development of topographic situations in historic maps. 

Possible influences on the content and steering intentions become visible when direct comparisons with maps of the same area and time are made. The discovered “deformations” can help to understand intentions and their source system. 

The map production technique with its influence on cartographic semiotics informs about technical abilities and the role of a map as artwork. While in the past centuries the map was also widely used as pictorial artwork, modern cartography can generally be reduced to an important utensil for navigation and spatial knowledge transfer. 

The variety of dissemination media becomes important with modern cartographic artefacts, because  functionality, interactivity and multimedia components are strongly related with it. Neither a panning function can be implemented nor zooming is possible on paper media. These form specifics for digital transmission media. 

In order to save the cartographic artefact the content, media and “extraordinary” functionality has to be accessible in a future time. With analogue media the tasks are clear: On one hand the content has to be accessible as well as understandable, on the other hand transmitting media has to be functional. If the language used on the map cannot be understood, the content will not be accessible.  If parts of the transmitting media are lost, then the content on these parts will also be gone. 

Modern technologies make cartographic heritage much more difficult. Beside the decoding of content semiotic, digital content uses a wide variety of formats, which have to be accessed and decoded by appropriate decoders/interpreters. These are software components that are able to read and correctly interpret the format. One simple example is the ASCII format SVG, which can be viewed and edited in a text editor, but requires an interpreter to translate all the functionality and animation procedures as a viewable result in the browser. Additionally some functions, like sound, video or 3D, may request for specific abilities of the transmitting media (screen, speaker, ...). The transport media forms another part, which is implicitly required to save the cartographic artefact. It contains the content, application and metadata for the artefact. Therefore this media has to be accessible and readable too. On account of developing technical standards, formats and capacities of these media change as their reading devices do. Saving the access to transport media means to keep access to the specific hardcopy format and thus concerns the device, hardware drivers and technical interface, which has to be plugged to a computer. 

This complex set of dependencies within modern technologies causes some change in digital archiving methodology. In addition to the “old” paradigm “keep and save”, new methods become important. 

 3  Digital archiving methodology

The aim of archiving commonly is equivalent with expanding the lifetime and accessibility to the artefact, which becomes more complicated with digital media. While the lifetime of paper was about 100 years with a constant break-up under constant storage environment, digital media do exist or not. The gradual abassement, which can be slowed down with analogue media, does not exist with digital stored information. Causes for the loss of digitally stored information are damaged carrier media because of natural aging, damage of carrier media because of wearout, missing reading devices for the specific carrier media, missing software to decode and interpret stored information and operating errors. For a maximum lifetime the influence of all these components needs to be known, because the most short-dated element specifies the overall lifetime. 

Latest technical developments make the reproduction and digitalisation of map sheets cheap and easy. This economic factor and an easy dissemination seem to strengthen numerous initiatives with the digitalisation of rare books and maps [e.g. http://www.octavo.com/]. In most cases resulting products become available in form of CD-Rom or DVD. 

Basically the sustainability of digital technologies has to be considered. Is digitalisation the right way to save printed heritage? There are several severe problems with long-term archiving of digital data concerning data format, operating system, used applications, media lifetime or hardware suppositions. All of these factors take effect on each dataset or media [Bor03]. 

The data format codes information and makes it readable for applications. This coding can be in binary and text-based (ASCII) form, depending on the algorithm of the code, which helps to reduce file size and make large information volumes accessible in a short time. Text-based formats can be viewed and manipulated in simple text editors, whereas binary formats cannot be decoded this easily [Hen00]. Binary formats will need some interpreter, a specific software, that decodes and extracts information in any case (viewing, editing or using the information). 

The application deals as interpreter for data formats and enables access to information with the programmed functionality. Depending on the functionality of this application and its related expense for development, various business models may allow a free available source code and its individual adaptation. These Open Source initiatives are a possible way to make today´s applications accessible in future [e.g. http://www.opensource.org]. Instead of disseminating functionality only in compiled form (as executable file), an accessible source code also enables the compilation (the creation of an executable format) on various operating systems. In contrast to this “open” interpreter, proprietary software solutions are most spread, because companies are not being keen on distributing their source codes, which normally forms their source of invest and income. As result these interpreters/programs depend on the policy and ongoing work of the company. Long term accessibility cannot be guaranteed in these cases. 

The operating system forms the basis for executing a file/program that interprets the coded information. New developments in operating systems adapt to new hardware components. This may cause incompatibilities with existing interpreters. In many cases old interpreters are not usable on new operating systems anymore. For example executables for the Commodore C64 system are not usable on actual computers. Latest developments show some solutions for this problem of incompatible operating systems: virtual machines or emulators. This technique/software allows to embed an operating system in another one and use it like a native system [http://www.emulinks.de]. 

Media lifetime spans various aspects of computer development. On one hand media lifetime concerns durability of the media itself and on the other it may be related with the development of hardware devices. Durability of the media itself depends on used materials. For example the media CD-R is composed of a transparent carrier-layer and the reflecting storage-layer (with a simplified description). The durability of data on the storage-layer depends on its chemical and physical consistency. Chemical (change of emulsion due to sunlight or chemical influence) and physical (destruction of parts of the surface) deformations can cause a complete loss of data. In addition the thickness of storage-layer emulsion is a gauge for its damage sensibility. But within the production of CD-R this thickness varies. Even the lifetime of one single product cannot be easily appointed because of the changes of storage-layer thickness [Bor03]. 

The ongoing development of hardware devices results in specific hardware suppositions in order to play specific media. While in the late twentieth century a floppy disk was the most mobile storage device and magnetic tape devices were used to store data masses, a few years later ZIP disks and magneto-optic media embossed data storage. Nowadays flash disks with USB connector as most mobile and sizeable storage media and DVD as the most commonly used media for large data amounts shape data storage activities. This development of storage devices within the past ten years make the rapid change of devices clear. Generally only in few cases magnetic tapes are used for storage furthermore. Data on this media have to be copied to the latest device and media generation in order to be accessible. The same way of copying has also to be used with harddisk media, which almost double storage capacity every two years [Ber02]. In addition redundant storage management for sustainable data access should be considered because of drive failures and occurring damages. 

These five almost independent factors give a coarse overview on the influencing factors on sustainability of digital data. Of course traditional archival considerations of shelf life, temperature and humidity are still valid because these “traditional” factors influence media/storage-layer lifetime. Resulting from  the technical dependencies and the mentioned state of the art methodologies to overcome accessibility problems, it has to be stated that digital data not seem to be a place for safe custody of cartographic heritage (by traditional means: storing data and accessing these after some decades or centuries) [Dör99]. 

 3.1  Quality of actual digital reproduction

Similar to analogue reproduction techniques, sensors, light sources and the source-object are needed for digital reproduction. Whereas analogue reproduction uses sensitized film material and various filtering mechanisms in order to gain colors of the artwork, digital techniques depend on the sensibility of the used sensor. 

Large format scanners (flatbed scanners, area- or plot scanners) use three rows (trilinear scan sensor) or only one row of sensors. This row either uses a turn round prism or LED light sources (LIDE technique) for filtering. The one row system generally is called Contact Image Sensor (CIS). It uses no lens to focus sampled data on the field of sensors. Thus it is almost free of maintenance. Latest developments show effective resolutions up to 2400 dpi. 

Camera scanners can be described as digital “film packs”, which use the main components of flatbed scanners (row sensor, spindle, stepping motor, A/D modifier and cache). In most cases the sensors are built in cases that are used similar to a film holder. The principle arrangement of sensors can be as row (for high quality reproductions of art and still life) or furthermore as array (for photographic tasks where fast one-shot scans are used). The use of camera scanners was thought to be as non contact scanners, which can use the whole sensor capacity for recording. A general size of the sensor row in camera scanners is about 7 centimeters with 8500 sensor elements. Latest available developments (like at company Cruse [http://www.crusedigital.com]) present systems including artwork holder, light system and camera scanner with a fixed resolution of 10500 x 15000 pixel on a maximum object size of 40'' x 60'' (approx. 120 x 160 cm). 

After a simple calculation of resolution large format scanners would be appropriate for digitizing large format objects with fine details, like copperplate prints have. But when working with cartographic heritage, ancient handwritings or vintage books, any contact with the object is critical and may damage it. The kind of contact reaches from skin (bacterial and acid level influence) to mechanical (human and machine influence). A classification of contact and contact-free reproduction techniques/scanners seems to be useful. Large format scanners use some kind of sheaves to transport the artwork over the row sensor. Its mechanical influence on the surface of the artwork makes this system useless for unique historic objects. In the same way drum scanners can be seen: the artwork, which has to be pliable, is fixed on a cylinder from where the sensor reads data by rotation. 

Camera scanners follow the concept of contact-free reproduction as it was used with analogue techniques. In this case the projection on the film plane or sensor plane underlies possible distortions of the camera lens, especially geometric and chromatic aberration. This influence has to be considered in further analysis of reproduction quality, especially when no specific reproduction lens is used. 

 3.2  Alternate reproduction techniques – hybrid digitalization 

Equipment for reproduction has been subject of intense investigation in the last century. Results were high quality lenses almost without aberrations, large camera bodies with various adjustment possibilities for filtering and geometric equalisation. It seems to be very unwise to get rid of these high tech developments only because they work mechanical, not digital and seem to be out of date. 

Considering available resolutions within contact-free scanners may bring up the need for better alternatives. One of the highest developed scanners peaks at 10500 x 15000 pixel for the sensor and about 160 x 240 cm for the object holder. Using this maximum extend for a simple resolution equation results in approximately 240 dpi (maximum pixel divided with maximum extend of object). This value is at any rate too little for high quality reproduction in scale 1:1. Reducing the object size to an average of 84 x 119 cm (A0) leads to a resolution of approx. 320 dpi. A further limitation to 42 x 60 cm (A2) ends up in approx. 635 dpi. The last two values are sufficient for reproductions of pictures, which need about 300 dpi in the digital reproduction process in order to get rid of visible fractals (pixel structures). 

The question for alternatives to actual existing digital reproduction systems leads to the design of hybrid methods. These desirable methods should combine traditional/analogue techniques with digital ones. The aim should be higher resolutions, sustainable and cheap accessibility and still performing high quality reproductions (sufficient for scales in 1:1 or even larger). 

Useful quality descriptions focus on the planned aim of reproduction process. The end size of reproduction is the measure for needed resolution. For pictures a minimum of 300 dpi at the resulting size is needed to get rid of raster fractals (visible pixels of the digital image) and to have enough information for the rastering process in print, that uses several pixels for one printing point [Pri95]. For line art the minimum value is much higher: 1200 dpi at the resulting printing size are needed for bitmaps (black and white images) or lines in order to make raster “steps” invisible [Lim97]. At this resolution the size of the pixel is so small that two pixels cannot be differentiated from one another. 

On the other side resolutions of print and printing films have to be considered. Within print, lines should not be smaller than 0,3 pt to assure constant line size. Smaller values will result in broken or uneven lines depending on the used paper. The resolution of printing film, which is the starting material for the production of printing plates (assuming that the traditional reproduction process is in focus and not something like “print-to-plate”, where digital images are directly sent to the printing plate), is about 1000 lines/mm at a hard gradation (contrast 1000:1). This value may vary with gradation, used chemicals and film emulsion. Compared to the postulated value of digital line art, which is approx. 50 lines/mm (1200 dpi), printing film offers enormous potential of resolution for further enlargements. 
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Fig.1: Direct comparison of camera scanner and hybrid process. Source: Jobst. 

These deliberations presuppose a chosen end size of reproduction. But what, if this size cannot be determined because a prospectively use cannot be specified? This would be the case, if digitalization is done for archiving purpose. Then either an assumed size for further use has to be specified or a method providing potential for a wide variety of usage has to be chosen. 

An appointed end size often is calculated with available storage media and its capacity. Thus available storage media seem to dimension a possible resolution beside hardware configuration (scanner) or operating system limits. Recalling capacity development where storage media almost double their capacity every two years should result in reviewing any decision made, especially when digitalization projects with a working time of several years or even decades are concerned. 

 3.3  The role of intermediate production results

A digitalization method with no superficial constraint of further usage may have to use a hybrid approach. This approach then follows traditional reproduction in order to obtain an intermediate product in form of printing film. The intermediate product forms the starting point for digitalization, which may be adapted to actual scanner developments as well as to prospective use of the digital format (adaptation of quality). Additionally this intermediate product presents the working copy for content based analysis (media based analysis, like examinations of material, still will require the original artwork) and therefore redundant archiving (the original artwork and the intermediate copy) should be suggested. This procedure of redundant archiving is a frequently practised method by libraries to save the content of their inventory. The favoured film material then is “large format” microfilm, which lifetime can be estimated with about 500 years under controlled circumstances [http://www.kodak.com, http://www.ilford.com]. 

The theoretical quality of actual digitalization methods as well as considerations for sustainability point to methods with intermediate results, although these solutions seem to be more expensive from a material point of view. For the need of personal and expertise these methods can be more cost-effective in the long run. 

 4  Considerations for personal resources and “profitable” strategies

The main expenses in archiving projects are formed by personal outlays, which are almost constantly accruing with needed activities. Thus necessary activities have to be split in external and internal ones, where external tasks can be executed by expert corporations. Internal tasks have to be implicitly done by the archivist because of “operating error” danger, most sensitive originals or indexing errors. The creation and update of the index is a very sensitive area. That is why this should stay an internal task. If mistakes in the index occur, the artefacts  in the archive cannot be found anymore. Although a detailed personal strategy can only be adapted to a specific situation, a very coarse overview of activities adapted to analogue, digital and hybrid treatments should be given. 

Within the analogue archive the main tasks are the updating of index, update of revision, controlling for occurring damages and keeping constant archive atmosphere. In case of damages the management and execution for restoration has to be done. 

The hybrid treatment follows the same activities and methods as for the analogue archive, because there will be an intermediate reproduction result in any case. Task- and dissemination oriented digitalizations are add-ons to this kind of analogue archive, which can be done in external tasks (intermediate reproduction results are non sensitive materials). The further handling of digital material may be fulfilled by external partners, because a loss of digital data can anytime be reconstructed by the intermediate reproduction results. 

Within the digital archive treatment the tasks for updating the index, updating of revision and keeping constant archive atmosphere also exist. The control for occurring damages have to be extended from visual controls to extensive material tests. On one hand the data has to be checked for their checksum, because writing errors can occur anytime data are copied, on the other hand carrier media damages due to aging or wearout have to be checked. The additional long-term availability of data calls for updates to the latest storage media, which is another task within the digital archive. Even if storage capacities double every three/four years, needed tasks and control mechanisms for the digital archive involve more personal capacities. 

The actual growing of digital archives pictures the occurring growth of costs, if digital archives are carried on in a responsible-minded and sustainable way. For those archives that are supported by public finances, the creation of public relations (PR) and general consciousness to the archive content is a crucial point. PR activities are a starting point, but when does an operator know that the chosen ways and PR expenses are the right one? Therefore specific testing methods with varying reliability and expenditures exist. 

 5  Testing of public consciousness

The testing of public consciousness tries to use empirical methods for acquiring expressive answers. Generally four methods for inquiry can be differed: questionnaire (personal, telephonic or written), observation, content analysis and behavioral tracks [Die04]. 

For most cases of intangible aspects in cartographic heritage a questionnaire will deliver best results. For observation, content analysis and behavioral tracks the user´s reference to a physical environment should be determined, which for example can be done in a museum. The type of questionnaire can further be classified to oral, telephonic, written or Internet-based executions [Die04, Böh04]. Each of them indicates specific advantages and disadvantages. 

For the oral and telephonic procedure the interviewer traditionally works with an analogue or digital questionnaire, which is implemented in a computer assisted personal interview (CAPI) or computer assisted telephone interview (CATI). Questions are read from the display and answers are directly written into the system, which centrally collects all questionnaires and provide these for further analysis. The main advantage is the removal of error sources because of digital processing. Additionally the order of questions can be randomized for each participant including various validity checks. Intermediate analysis due to digital processing is also possible and provides an economic procedure. 

The “written” procedure uses a printed questionnaire, which is sent to the test person. This person should fill in the form and send it back. The source of errors as well as its uneconomic procedure is obvious. Modern technologies make use of email to deliver questionnaires [Böh04]. 

For the procedure on the Internet the test person fills in an interactive questionnaire. The selection of the test person is done by pop-ups, banner or similar on specific, well visited, websites. The functionality to work offline, save in-between states or return to questions is defined by the interviewer and depends on situation and aim. 

The Internet-based questionnaire seems to be the most appropriate to test wide public measures for cartographic heritage issues. Thus the question for test quality remains. 

 5.1  Test quality

Three main criteria inform about test quality: objectivity, reliability and validity [BoDö06]. Objectivity describes, whether the test produces the same result with different interviewers and the same test person. If the test requires specific expert knowledge for its execution or analysis, it is not objective. The reproducibility of a test presupposes objectivity.  

Reliability defines the grade of measurement precision. The lower an error of measurement, the higher reliability will be. Perfect reliability means a measurement without any errors. This will never be true due to situational disturbances, tiredness of test persons or misunderstandings. 

The main important criteria is validity, which describes, whether a test measures the aimed question. A test with high objectivity and reliability may also be unusable, if it aims the wrong subject. For example one can measure the reaction-time of a person. This does tell nothing about the reaction-time in traffic situations. Thus validity states how well the test describes an aimed situation. 

The ascertainment of objectivity, reliability and validity generally is done by repetition and comparison. Thus the Internet technique provides a powerful mechanism. Therefore some advantages and disadvantages of Internet questionnaires should be listed. 

 5.2  Advantages and disadvantages of Internet questionnaires

The main advantages of Internet-based questionnaires are the time- and cost economic procedure. For example no printing costs appear or no manual input for the answers have to be made. Additionally different variations, which consider several languages, control of runtime, error control or plausibility tests, are realizable. Due to characteristics of the Internet, online-questionnaires are location-independent. In opposite to face-to-face inquiries, the Internet offers more privacy, which leads to lower interception and more open answers on sensible and personal oriented questions. 

One main disadvantage of online-questionnaires is the possibility for precise delimitation of the target group. Because many people do not have access to the Internet, some kind of research cannot be done. If tests are done with no regard to the target group and their abilities, a preselection is made, which directly influences the result. Another influencing disadvantage is the user´s ability to go through the questionnaire twice. This will also have negative consequences on the result and has to be avoided by appropriate restrictions in online programming. 

 6  Conclusion

With this contribution we could show that the success of cartographic heritage depends on the complexity of cartographic artefact, digital archiving methodology and due to growing activity loads of digital archives the measurement of public participation. 

The complexity of the cartographic artefact pictures the use of cartographic heritage, which mainly enables a direct comparison of present spatial developments with the past and help to evaluate natural happenings. Digitalization is a useful step to incorporate irritable historic originals in actual projects and disseminate these. But digitalization results in tricky archiving methods, if the digital artefact is available for a long term. Originating operations due to digital heritage result in growing activity loads, which have to be supported by public participation (in case of public archives). Then specific measurements of public consciousness are needed, which can give an indication including  specific errors that the public supports activities of cartographic heritage. 

The future work will have to mend digital archiving methodology for cartographic heritage. Extremely large file sizes and complex contents have to be handled in an effective and sustainable way, which calls for vectorization and semantic modelling. Additionally these planned activities should be supported with confident poll of public opinion. 
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