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CADCORP SIS IN DATA CAPTURE.

Streamlining the GIS data capture process with Cadcorp SIS.

While it’s true that the use of digital mapping and graphics-based geographic information systems (GIS) has expanded enormously over the past few years, there is still an awful lot of historical geographic information around that is either held on paper maps, on typed or hand-written records or is held in some kind of database as alphanumeric data.

But historical as it might be, this information is still very valuable. It is often the only record of who owns or owned what, or of what was on or in the ground before the latest developments took place. Often it also contains information that isn’t included on the Ordnance Survey maps – digital or otherwise.

So the first and essential step to making it available for use in a modern GIS application is to capture it in digital form.

Gardline Infotech, TerraQuest, Oxford Data Capture and IETG are four leading UK companies that provide specialist services in capturing their clients’ historical information, converting it to digital form and delivering it back to the client in a format suitable for use in a GIS application, irrespective of the GIS software the client uses. And while each of these four companies has its own particular skills and areas of expertise, they all have one thing in common. Their chosen, principal data capture software tool is Cadcorp SIS – Spatial Information System.

All four of them cite specific aspects of the software which, for each of them, make it a fast and accurate GIS data capture tool.

For example, Gardline Infotech’s business manager, Nigel Moorhouse, says, “The software’s in-built programming tools are ideal for quickly and easily creating special programs and macros which increase data capture efficiency and aid the quality control process during specific projects. This helps us to be competitive.”

Meanwhile, David Power, head of sales and marketing at TerraQuest says, “Because of its openness and ability to read and output data in a wide variety of formats we have been able to create an environment in which Cadcorp SIS is at the heart of the data capture process, with direct links to our workflow and quality control applications.”

As with the other companies, being able to deliver accurate GIS data in the format the client needs and at a competitive rate is fundamental to Oxford Data Capture. Managing director, Craig Godwin, says, “For us it’s all about accuracy and speed. The software’s ability to very quickly create geometry, convert it to topology and create polygons with a single mouse click might only save a second or two on each feature but when you are digitising thousands of them it’s an invaluable aid to our competitiveness.”

And at IETG, GIS development manager, Claire Parsons, says, “The software’s CAD-like tools for creating geometry and then quickly and easily converting it to topology are a major benefit to us in improving the overall efficiency of the data capture process in the type of work we undertake.”

Complete suite.

So what is Cadcorp SIS? Developed by Stevenage-based digital mapping and GIS software specialist Cadcorp (Computer Aided Development Corporation), it is a suite of Web-enabled, Windows-based digital mapping and GIS software products for both the GIS end user and the applications developer. The suite comprises: Map Viewer, which provides support for a wide variety of graphics and data formats, thematics and hard copy output; Map Manager, which provides the mainstream user the ability to view, explore, query, symbolise and print digital map and associated tabular data; Map Editor, which in addition to the facilities provided by Map Manager, provides the GIS data custodian with tools to view, manage and edit map and tabular data; and Map Modeller, which adds 3D modelling, terrain analysis and several thematic and analytic mapping tools.

For Web-based GIS applications, Cadcorp ASC (Active Server Component) extends the functionality of Cadcorp SIS for use over the Internet or a company-wide intranet, providing a true, interactive Web-based solution for real time map creation and analysis.

Data capture.

The specific product used for data capture at each of the four companies mentioned earlier is Map Editor. This provides them with all the tools needed to examine, edit, clean and merge the variety of information that they are required to deal with for their clients. And as this information may arrive in a wide variety of forms, Map Editor has built-in facilities that enable it to read and display data in over 45 different raster, GIS, CAD and database formats, without the need to translate them. Further, because map data may come in any one of many projections, it also supports over 250 map projections, enabling data from disparate map projections to be combined into a single map, on the fly, or converted to another projection and saved, as required.

In addition to supporting what might be termed ‘traditional’ GIS data storage formats, Map Editor also supports a number of newer formats, including the OpenGIS Consortium’s (OGC) Geographic Mark-up Language (GML2) standard for GIS data sharing between dissimilar systems, plus Binary Large Objects (BLOBS). The latter provides a way to store both graphics and tabular information in a traditional database management system. Coordinate pairs (x,y locations) from GPS receivers and other sources can also be read by Map Editor and displayed on base-maps in real-time as a quick and easy way to incorporate new and changing field data into a GIS. 

But of course, the very nature of a data capture project often means that the information required doesn’t exist in digital form, or if it does, it may well be out of date, or just plain wrong. So, unlike many GIS systems, Map Editor also includes a comprehensive set of CAD tools for creating and editing geometry.

And importantly in the context of GIS, it also includes tools for converting lines into topology. So a series of individual lines can be made into a polygon with one or two mouse clicks, enabling a number of adjacent land parcels to truly share a boundary. Or the connectivity of a network can be determined, enabling a water network, for example, to be traced to its source.

Creating clients’ maps.

Gardline Infotech in Great Yarmouth is the digital mapping and GIS arm of Gardline Information Solutions, part of the Gardline Group. With customers in local government, the utilities, the armed forces, national mapping agencies and map publishers, the company specialises in GIS data capture services, GIS consultancy and training and the provision of contract staff. It also offers GIS application software development services, particularly for Web-based applications.

Like TerraQuest, Oxford Data Capture and IETG, Gardline Infotech uses both manual digitising from paper maps and heads-up, on-screen digitising from scanned raster images in the creation of its clients’ maps, although heads-up digitising is by far the most common method used. Here the ‘dumb’ raster images are loaded directly into Cadcorp SIS Map Editor where they can immediately be displayed, geo-referenced, ortho-rectified or compared against the appropriate Ordnance Survey Landline maps and edited. 

It’s here that the experience of the people performing the data capture task comes into play, along with the tools within Map Editor. The objective is to produce a new map, or maps, which are true to the Ordnance Survey’s Landline data and which also contain the client’s ‘added value’ data. 

Using the ‘Trace’ facility in Map Editor, the dumb raster backdrop can be followed by the operator in order to create an intelligent vector data file against which attributes can be assigned. The experience comes into play in making informed decisions when the raster file doesn’t match the OS Landline file. And the Map Editor tools come into play by enabling the operator to create and edit points, lines and polygons in the most appropriate way, either by indicating start and end points or following a line along its length.

But of course, not all of the information required comes in the form of a map that can be scanned or digitised. 

For example, Gardline Infotech recently undertook a data capture project to produce a map-based Land & Property Gazetteer for Kings Lynn and West Norfolk Borough Council. The raw information was provided as National Land and Property Gazetteer (NLPG) DTF format text data, based on Ordnance Survey AddressPoint. The coordinate data from this was read straight into Map Editor and displayed over the Ordnance Survey Landline data. Map Editor’s geometry creation tools were then used to create polygons for each address, with pointers between each one and the corresponding DTF data to enable searches either from the address or from the map graphics.

Quality control.

Elsewhere, Tipton, West Midlands-based TerraQuest has used Cadcorp SIS Map Editor for all of its graphics data capture activities for some years now. With some 60-70 employees today and expansion plans for the future, TerraQuest assists its clients – roughly half of which are local authorities and the other half land and infrastructure owning bodies, such as Network Rail (formerly Railtrack) and various utility companies - with their land management requirements.

With the source data from which they work often dating back to the 1940s, where the ownership remains as it was then but where the maps may bear little if any relationship to today’s Ordnance Survey maps, TerraQuest’s task is to create historical, legally accurate maps for their clients. 

Often, the client’s original data comes separately, as a set of maps and a set of record files. They are therefore treated separately in the data capture process. As sales and marketing manager, David Power, says, “Digitisers are good at digitising. Typists are good at typing. So the risk of errors is reduced.”

The attributes associated with a polygon fall into two categories. Basic information, such as a reference number, the coordinates, or the owner’s name etc. are associated directly with the polygon within Map Editor’s internal files. Longer records such as text strings or even whole paragraphs are captured separately into an Access database and associated with a key field that appears on both the polygon and the Access database table. 

What Map Editor has enabled TerraQuest to do is to create a data capture environment that has in-built quality controls for the attribution process. A list of attributes captured on the textual side is displayed to the Map Editor operator, who then simply needs to work down the list identifying the relevant polygons and assigning the attributes accordingly. At the end of this process three situations can occur: there are some records left for which there are no polygons; there are some polygons left for which there are no records; or all records and polygons have been completed.

Through this process, any anomalies can readily be rectified and the new datasets can be delivered to the client in whichever format he requires for his own system, using the data export facilities in Map Editor. 

Accuracy, speed and cost.

Of course, while the quality and accuracy of the data capture process and the ability to deliver what the client wants when he wants it are very important, so too is the cost of the exercise.

Founded in 1993, Oxford Data Capture is a small, ten-person operation that specialises in GIS data capture for local government. With all their clients being involved in local government, most of the work they perform is to Ordnance Survey data. Because their clients are interested in which areas are overlapping or adjacent rather than whether or not the boundary on the OS map is 30cm out of where it is in the real world – which it could well be with Ordnance Survey tolerances - they capture to the OS base map using Map Editor’s Trace facility and topology creation tools.

If the client’s data already exists as scanned raster images, then they will use those as the source data. In the main, however, they work from paper records and manually digitise them. Of course, they could scan the maps and enter the raster data into Map Editor and trace it but as managing director, Craig Godwin, says, “If the client doesn’t want to keep the scanned images afterwards, why should he pay for them? After all, the data accuracy is the same whether it’s captured from a scanned image or from the digitising table.” 

With projects such as capturing all the BLPUs within Warwick District Council’s area so that the council can create its part of the National Land & Property Gazetteer and helping Worcester City Council capture its Land Terrier before it transfers its housing stock to a housing association, Oxford Data Capture makes extensive use of the Trace facility and the ‘link and node’ topology creation tools in Map Editor.

While it is possible with most systems to select a map feature and copy-and-paste it into the working layer, quite often the whole feature is not required. It therefore has to be trimmed. The advantage of Map Editor’s Trace facility is that it is not necessary to copy a whole feature and then delete the parts that aren’t required. The operator simply traces along a line as far as required and the software completes the process. It also enables the two processes of digitising and copying Ordnance Survey features to be combined, without the need to create separate features and then join them. 

Combined with the ability to quickly convert lines into topology, this greatly speeds up the process of creating polygons. The point here, of course, is that with topology, Map Editor will always find a route along a feature which otherwise would have been a series of separate line segments, each of which would need to be picked individually to create a polygon.

One further feature of Map Editor which Oxford Data Capture has found helpful is what are known as Theme elements and in particular, Label Themes. These enable attribute information provided by the client to be ‘echoed’ to the displayed map. So, for example, if the client provides point features with an address, the house number and street name can be displayed on the Ordnance Survey map as an aid to the operator as he captures the data. Any mismatches between the client’s data and the Ordnance Survey’s are immediately shown up and can be entered as an anomoly for later examination. 

Project management.

Bearing in mind the nature of most data capture exercises, where a very large number of client records of varying quality and in a variety of forms need to be accurately converted to a form that the client can use, effective project management is essential.

IETG (Integrated Environmental Technology Group) provides data collection and information management services relating to the water, land and air environments. The company’s work involves data harvesting for a wide variety of asset intensive industries. IETG’s customers today are principally environmental, civil and construction engineering consultancies, utility companies and transportation groups. 

The company’s data capture projects vary widely in their scope but the great majority of them are concerned with environmental issues of one sort or another, be it impermeable areas, contaminated land, drainage systems or building surveys etc.

While the geometry and topology creation tools in Map Editor are used extensively by IETG, in much the same way as they are by all the other data capture firms, the company also uses some of the software’s other facilities as an aid to project management.

For example, a pipeline hazards survey for Transco required IETG’s surveyors out on site to survey 30km of pipeline each week. The difficulty IETG faced was that they had to manually go through the client’s individual pipe length records, count the number of pipes in a digitised length and enter the information into an Excel spreadsheet in order to batch them up for the surveyors. However, because the data wasn’t geographically based, it was impossible to batch them in a way that made the surveying process efficient.

The answer was found by importing into Cadcorp SIS Map Editor from an Access database the start points for all pipes as Eastings and Northings, then simply drawing a polygon around them and using the software to calculate the total digitised length and the number of pipes. This enabled the data to be batched geographically and output for use by the surveyors.

With hundreds of thousands of kilometres of pipe lengths to be surveyed, this simple use of Map Editor’s in-built facilities helped considerably in the overall management of the project.

Nevertheless, a more common use of Map Editor’s facilities at IETG can be found in an impermeable areas survey for a water company. Using Map Editor to capture buildings, gardens, roads etc. from Ordnance Survey Landline maps, survey data relating to rainwater run-off – for example, into a soakaway, a stormwater drain or a foul drainage system – is entered into Map Editor and thematically mapped onto the base map using the software’s standard polygon creation and colour fill tools. This data can then be applied to the client’s drainage model application for planning purposes.

The end result.

Irrespective of the company carrying out the data capture task, the type of GIS application for which the data is required, or the organisation that requires it, at the end of the day, the required end product of each of these four companies is an accurate map, or maps, together with attributes information, that fits the Ordnance Survey data, contains the client’s own ‘added-value’ data and is in a form that the client can use in his own GIS.

Cadcorp SIS Map Editor provides them with the tools to achieve this aim, faster, more accurately and more cost effectively. 
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