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SUMMARY  

 

Effective policy and decisions can only be made when supported by complete, accurate and 

timely evidence. However, we are surrounded by information and data, but donôt necessarily 

know what is relevant for our needs. When we do find appropriate data, is it accessible, 

accurate, authoritative, or assured? Has it been collected at the right time, does it cover our 

area of interest? Finally, is the data licensed in a manner that allows us to use it effectively?  

 

With such an array of constraints it is easy to see why ñanalysis paralysisò may set in.  

Ordnance Survey (OS) has been providing spatial data that supports evidence-based policy 

and decision-making and helping governments and business improvse efficiencies for many 

decades. This includes applications in land use change and (cadastral) land administration, but 

also across many public services including: emergency services, environment, planning, 

healthcare provision, transportation and local government. We have seen that spatial data 

forms the critical foundation for effective evidence-based decision making. 

 

To answer this need for foundational spatial data we have developed an automated digital 

mapping solution based on machine learning and artificial intelligence algorithms to extract 

digital map features and land cover classes from either satellite, aerial or drone imagery. Our 

automated digital mapping solution, rapidly captures, integrates, and enables the visualisation 

of spatial data across the landscape. This provides the evidence upon which to collaborate, 

model, plan, implement and monitor policy and critical public services. The ability to rapidly 

review and change the modes of collection, interpretation and re-use are óbuilt-inô to the 

architectural framework allowing the evolution of workflows that deliver truly ófit-for-

purposeô outputs. This results in a more nuanced relationship between policy and practice as 

more appropriate tools are now available to measure and evaluate policy impact more 

effectively.   

 

The use of geospatial information is also critical for good land governance. Fitness-for-

purpose and timeliness are also critical characteristics: ideally one should be able to provide 

appropriate data to support decision making in a timely manner. The challenge is that 



 

different decisions need different supporting data. Our automated digital mapping solution 

aims to address this challenge.  

 

These innovative automated mapping technologies were used in Lusaka, Zambia giving city 

planners a much clearer picture of the cityôs rapid urbanisation and expanse and density of 

informal settlements.  By bringing together national government with local government, 

academia, built environment professionals and the private sector, the Zambia mapping pilot 

provides an excellent example of a structured multi-stakeholder approach. It collectively 

addresses social and policy challenges, while deploying a configurable and dynamic 

technology stack which is both scalable and replicable. The resultant map is now being used 

to identify gaps in critical public services such as sanitation, health and transportation 

allowing resources to be targeted where they are needed most. The map is also being used to 

support the forthcoming census and also being assessed for use to support land registration 

and property taxation.  

 

The map data now forms part of the National Spatial Data hub and is accessible by all parts of 

the Zambian government to assist with policy development as described above. 

 

The partnership recognises that the provision of well-planned cities relies upon collaborative 

stakeholder evidence-based engagement, with supporting technology infrastructure which 

delivers information rich datasets that are so essential to the effective management of todayôs 

cities. 

 

We are delighted this pilot won the AI Innovation of the Year award (Digital Leaders). We 

will present an overview of the technology, how the technology can support spatially enabled 

governance, and examples from the award-winning pilot from Lusaka. 
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1. Introduction  

 

Governments around the world face new challenges, from population growth and 

urbanisation, to climate change as well as pandemics. Geospatial Information is a crucial tool 

to help nations navigate these challenges effectively, providing insights and information to 

underpin effective policy and economic decisions by making it possible to monitor, measure, 

predict and adapt effectively. This in turn improves transparency, drives operational 

efficiencies, ensures compliance, and helps manage risk. 

 

Ten of the seventeen United Nations sustainable development goals are land focused and link 

people to place. There are fundamental geospatial data themes that are crucial for informed 

social, economic, and environmental decision making ï the three pillars of sustainable 

development required to run a country. The use of geospatial information is critical for good 

land governance and provides a mechanism for monitoring indicators relating to land access, 

property rights, ownership, land degradation, rapid urbanization, climate change, sustainable 

development and overall environmental, economic and social wellbeing and to demonstrate 

national progress globally. 

 

Geospatial information serves an important role in definitively linking different data sets that 

would be otherwise unconnected, through their shared location and place. Enhancing and 

linking other data-driven initiatives, geospatial information is a critical enabler for nations 

seeking to grow their economies, drive sustainable development and enable new and 

innovative uses of government data to solve problems and provide new services. 

 

Effective policy and decisions can only be made when supported by complete, accurate and 

timely evidence. We are surrounded by information and data, but donôt necessarily know what 

is relevant for our needs. When we do find appropriate data, is it accessible, accurate, 

authoritative, or assured? Has it been collected at the right time, does it cover our area of 

interest? Finally, is the data licensed in a manner that allows us to use it effectively?  

 

As the National Mapping agency of Great Britain these are issues that are important and 

critcal for Ordnance Survey in supporting the British Government, Businesses and Citizens. 

 

 

 

 



 

2. Ordnance Survey: supporting evidence-based policy and decision making 

 

Ordnance Survey has been providing spatial data that supports evidence-based policy and 

decision-making and helping governments and business improve efficiencies for many 

decades. This includes applications in land use change and (cadastral) land administration, but 

also across many public services including: emergency services, environment, planning, 

healthcare provision, transportation and local government. We have seen that spatial data 

forms the critical foundation for effective evidence-based decision making, by combining all 

the different data together for a specific property, neighborhood, area or region to ensure the 

right policies and resources are deployed. 

 

The need for relevant, accurate and timely data that directly supports policy and decision 

making is unquestioned. However, as the challenges faced become more specific and 

nuanced, the data requirements equally become more challenging. In turn, it becomes more 

difficult for traditional national mapping data to respond to the dynamic nature of socio-

economic or modern governance systems. Hence, fitness-for-purpose and timeliness are also 

critical characteristics: ideally one should be able to provide appropriate data to support 

decision making in a timely manner. The challenge is that different decisions need different 

supporting data. In summary data needs to be Authoritative and Accessible (A), 

Comprehensive and Consistent (C) and Timely (T) enabling organisations to ACT.   

 

Ordnance Survey have recognized the need to fundamentally re-evaluate mechanisms for 

collecting foundational spatial data that reflect the need for a data baseline (providing 

longitudinal consistency) and change. We have developed a state of the automated digital 

mapping solution based on machine learning and artificial intelligence algorithms to flexibly 

and quickly extract digital map features and land cover classes. 

 

3. Automated Feature Extraction 

 

Our automated digital mapping solution utilises satellite, aerial or drone imagery to rapidly 

capture, integrate, to enable the visualisation of spatial data across the landscape. This 

provides the evidence upon which to collaborate, model, plan, implement and monitor policy. 

The ability to rapidly review and change the modes of collection, specification, interpretation 

and re-use are óbuilt-inô to the architectural framework allowing the evolution of workflows 

that deliver truly ófit-for-purposeô outputs. This results in a more nuanced relationship 

between policy and practice as more appropriate tools are now available to measure and 

evaluate policy impact more effectively.   

 

OS Automated Map Creation is powered by a configurable Automated Feature Extraction 

(AFE) process; allowing OS to rapidly collect data in a fit-for- purpose manner at City, 

Regional, Federal and National levels. AFE enables the rapid capture of features, land parcels 

or land cover to create base maps to meet a range of policy or commercial agendas. A base 

map can be defined as either a land parcel map, topographic land cover map, orthophoto map 

or a combination depending on the requirement. 



 

 

OS has built supporting capabilities over a range of different environmental global conditions 

with appropriate classifiers and flexible workflows to produce accurate geospatial information 

to suit specific applications. Mapping features can be captured with configurable associated 

attribution and metadata, and tailored to specific end-use scenarios. 

 
4. Lusaka ï A case study 

 

We received a request from the Zambian Ministry of Local Government to better understand 

the extent and location of their informal settlements, which will aid the implementation of the 

new National Urbanisation Policy (NUP). The NUP aims to promote prosperous, inclusive 

and resilient urban settlements, and ensure Zambiaôs towns and cities become engines of 

national growth. In order to implement the plan, a critical gap in knowledge is the need for a 

better understanding of the cityôs informal settlements and gaps in critical public services such 

as sanitation, health care and transportation. 

1 

Currently, the base mapping in Zambia is not sufficiently current or detailed enough to 

provide a meaningful spatial data infrastructure foundation, but Zambia Ministry of Lands and 

Natural Resources has made available their 20cm resolution aerial imagery of Lusaka to 

afford the opportunity for OS to utilise its advanced automated process to generate a new 

detailed base map.  

 

4.1 Methodology 

 

The AFE processing flowline is described in the Figure below and includes the following 

components: 

 

¶ Data preparation:  Capture, Ingest and Ready the data for processing 

¶ Pre-processing: Using the prepared data to generate a set of patches and tiles for 

training the model, validating our results, and testing accuracy in later processes. 

¶ Train the model:  Training a semantic segmentation Computer Neural Network using 

the created patches to produce a model optimised for classifying a set of feature 

classes 

¶ Inference: Using the trained model to classify imagery from untrained regions, to 

produce a classified land cover output where every pixel within the imagery is 

classified to a feature class. Embedding within an ESRI ArcPro environment 

¶ Assessment:  Measures the success of our process against a completely unseen test 

block and indicates if further training or optimisation is required. 

¶ Post Processing:  Enhances the quality of the classified land cover output through 

cleaning up geometry, adding attribution. 



 

 
Figure 2 The AFE processing flowline 

Data ingest 

The first stage involves a technical analysis of the available 2017 aerial imagery (20cm 3 band 

- Red, Green, Blue (RGB colour)) to ensure that the required specification is achievable. This 

analysis ensures that the imagery dataset is free from any blurring and that the key features, 

such as buildings are clearly identifiable by the human eye from the imagery. Occasionally 

imagery can suffer from excessive shadow which can obscure vital features if the imagery 

was flown when the sun angle was too low. 

 

 
Figure 3 Aerial imagery supplied by Zambian Land Authority - 20cm Ground Sample Distance, 3 band RGB colour 


