Creating Australia's largest Map Production System with GIS
In April 2000, in a move toward total automation, Australia's Defence Topographic Agency (DTA), started full-scale production of digital military geographic data and hard copy maps using their new GIS. This project is part of a larger program within Australia designed to implement a nationwide, enterprise topographic production system to supply maps and digital data to the Australian Defence Force and the wider public. Increasingly, the DTA has been tasked to produce digital geographic products. Despite some forecasts of the digital age completely replacing the need for paper products, there is no evidence of this. For example, around 1,000,000 paper maps were provided by DTA for the peacekeeping operation in East Timor in 1999-2000.

DTA's GIS is a complete military digital data and map production facility. It is the largest map production capability in Australia with 113 cartographers, GIS specialists, image analysts, and technicians involved in production. The core of the production system is a series of high-end GIS software systems capable of collecting, updating, managing and creating maps of geographic data. The most important aspect of the system is the geographic database. It forms the backbone for all digital and hard copy map production. In the past digital data was collected purely as a means to create the end product, a map. Over time, CAD data became useful as digital data, and the demand continued to increase. As the use of digital data increased it was found that the CAD data was not of sufficient quality for further manipulation.

The new geographic database will be the source of data for all products from quality hard copy maps to digital products such as Digital Terrain Elevation Data and Vector Map (VMap). Data will pass through strict quality controls before it is loaded into the geographic database, and the structure of the database will ensure consistency and quality. DTA will make extensive use of the system capabilities to produce a number of hard copy maps such as Topographic Line Maps (TLM) at four scales (1:10,000, 1:25,000, 1:50,000, and 1:100,000), Joint Operations Graphics (JOG), Operational Navigation Charts (ONC), Tactical Pilotage Charts (TPC), Jet Navigation Charts (JNC), Navigation Plotting Charts (NP), Air Staff Planning Charts (NS), image maps, orthophoto maps, and special purpose maps (Figure 4).
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Figure 4: An example of part of a 1:500,000 Tactical Pilotage Chart map produced by the Australian military map production GIS.
The production process is broken down into components beginning with feature extraction from digital aerial photographs. Aerial photographs collected by contractors are loaded directly into a specialist part of the GIS for feature extraction. The vector and elevation data extracted from the photography is then loaded into the main GIS where custom applications create the digital and hard copy products. The process is completed with the digital version of the map being sent to a film writing system prior to printing on an offset press. 

Using a GIS for map production allows multiple map products, both digital and hardcopy, to be created from a single geographic database. When new map products are required in the future the GIS structure can be adapted to meet the new requirements. Creating a mapping system on top of a commercial off the shelf GIS software package allows users to take advantage of all the underlying GIS tools in the knowledge that they will continue to be supported, maintained and enhanced.

Chapter 12 of Geographic Information Systems and Science deals with Visualization and User Interaction and Chapter 10 with GIS Data Collection.
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