Mobile GIS

Introduction

The way in which data is collected in the field and then included in a GIS has evolved appreciably in recent years. Probably the best example of how far the industry has progressed was recently demonstrated during the Indian Ocean tsunami relief efforts. In a matter of minutes, maps were rendered completely useless as coastlines were remodelled, settlements destroyed and communication networks swept aside. How could the scale of damage at so many disparate locations and the capacity of communication lines to move relief supplies be accessed? With GIS, of course. Mobile GIS enabled field workers to assess damage to roads and bridges, for example, and send information to a central database so it could be updated. The provision of real time information to relief command centres improved the efficiency of subsequent relief operations (ESRI, 2006). Whilst this is clearly a specialised example, the principles involved can be incorporated into student learning programmes in schools without too much effort. 


Use of GIS in the field

Source: http://www.support.esri.com/software/arcgis/graphics/mobile-publicsafety.jpg 

The PDA

The basis of this movement to use GIS in the field is the increasing accessibility of “pocket PCs” or “personal digital assistants” (PDAs). A PDA can provide the user with access to a notebook computer, graphic calculator, data logger, GPS, digital camera, voice recorder, personal organiser, wireless communication device, mobile phone and email service. Students of Geography have often used these devices as separate units; however, the PDA packages a range of functionalities into one hand-held device. 

As with all technology, PDAs are becoming increasingly affordable. We recently purchased some second hand ACER n35 PDAs (see http://www.acer.co.uk/, then look under “Products” and select “Handhelds and Navigation”) for use with students for around £160. These devices have a 256 MB Memory Card and integrated GPS aerial. Other PDAs can attach a separate GPS device but operate in an identical fashion. 
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The ACER n35 with GPS aerial extended

Source: http://www.acer.co.uk 

The Software

For a number of reasons, size of the PDA memory for starters, the GIS software installed on mobile units is not the full desktop version. There are a number of products on the market; however, we have used ESRI’s ArcPad which matches with our desktop software ArcMap (see http://www.esri.com/software/arcgis/arcpad/index.html). Rather than students dealing with the full functionality of the software in the field, it is preferable to customise data entry functions for the field. In this way, the user designs there own buttons and drop-down menus to ensure ease of use and a standardised format of data gathered. 
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Field capture and manipulation of data on a PDA

Source: http://www.esri.com/software/arcgis/arcpad/graphics/ap-overview-lg.jpg 

The Data

The best data to use in a mobile GIS is MasterMap, a product supplied by Ordnance Survey (http://www.ordnancesurvey.co.uk/oswebsite/products/osmastermap/). It is hoped in the near future all schools will have access to MasterMap; however, at this time, MasterMap is only available to Local Education Authority (LEA) schools at low or no cost where their Local Authority is using the product. All other potential users (such as independent schools) are viewed as commercial customers and subject to full commercial rates. Another option is using Land-Line data (see http://www.ordnancesurvey.co.uk/oswebsite/products/landline/) which can be purchased in “tiles” at reasonable rates (for about £50 you would cover the standard market town). Unfortunately, this data is not “polygonised”, that is, the shape representing a shop on the High Street, for example, might be composed of 6 lines and does not constitute a polygon with an area. Another option is to consider the Digital Worlds product which comes with a portion of MasterMap for the local area included (see http://www.digitalworlds.co.uk/). 

It is a very simple operation to move datasets from a PC or laptop to the hard drive of the PDA. From this point, data layers can be imported into the GIS in a similar fashion to a desktop application.
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Connecting a PDA to a laptop

Source: Acer n35 User Guide

Students capturing data

With the software installed, base mapping data copied from the PC to the PDA, and the GPS operational, students can be let loose on an unsuspecting local area. Walking to pre-determined positions, if they wish, readings can be taken quickly and easily. With Year 9 students, we have mapped how Environmental Quality varies around the town and then evaluated this data in relation to traditional urban land use models. Other groups have mapped pedestrian flows throughout the CBD. Senior student projects have located sites for examination of urban heat islands by connecting instruments to measure atmospheric conditions to the PDA.

Back in the computer room, data is downloaded and mapped using the full-blown version of the GIS software. Here, patterns can be examined and quantified. For example, ArcMap can be used to calculate a Nearest Neighbour Analysis of various business activities within the CBD defining the degree of clustering and dispersion. Yes, I’m afraid the days of colouring in photocopies of Goad Maps may well be over.

High-level skills

Whilst some might argue the use of Mobile GIS with students is an end it itself, I feel the GIS is merely a tool to aid learning.  And this learning takes place at a number of levels: the ability to work within a team, the use of technology, project management, high level cartography and presentation skills, spatial analysis, report writing … at this point it is interesting to remind ourselves we are talking about school pupils here, and the skills being promoted are skills they will use throughout their life. 

A change for teachers

Working with students in this fashion requires a fundamental change in our classroom approach. The teacher is no longer the centre of attention in the traditional sense; the “teacher” has become the “facilitator of student-centred learning”. As one educator described it: 

“The teacher acts as a communications hub, managing a classroom where learning is a partnership and information flows in both directions between teacher and students.” 

(Fillmore et al., 2005, p 23)

This is the sort of classroom which promotes learning which stretches far beyond its four walls. Students can be challenged to address real-world local landscape management issues. Why not have students working with the Local Authority – mapping graffiti-prone sites, determining the best position for a skate park, identifying potential trip hazards on footpaths, the possibilities are endless.

Revitalising Geography

The integration of GIS within Geography classrooms is one important way Geography can arrest declining student numbers and a tendency for the subject to be amalgamated within “social studies”. Mobile GIS is a brilliant way to engage students in their learning by promoting the use of technology in the field and challenging them to design projects which are of significance to them. As Fred Martin suggests: “it would be sad if geographers waited until forced into using GIS by changes to the National Curriculum Order for Geography or exam board regulations” (Martin, 2006, p 85). Here’s an opportunity for teachers to set the agenda before it is determined for them.
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NB – if you wish to purchase any ACER products, please contact Anne Breslin Anne_Breslin@acer-euro.com who will be able to advise you on the options available to educational establishments.
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