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What do we mean by ‘End-to-End’ Analysis?

● Processing of raw data sources & ETL:
● Data calibration
● Conversion and standardisation
● Load to repositories

● Combining data sources for:
● Augmentation to enhance data
● Attach labels to training data

● Train models 
● Infer models
● Interpret and deploy results of inference
● Potentially multistage process



“AI is a disruptive technology”

AI is also a 
response to other 

disruptive 
technology.



Disruption of Property Insurance Market by 
Price Comparison websites



The Challenge for Insurers

● Customers will not complete lengthy 
application forms online

● Difficult for insurer to ask customer for 
further information

● Customers expect instant quotations
● Potential financial loss from 
underwriting high risk propoerties

● Potential loss of low risk customer to a 
competitor

● Traditional underwriting methods no 
longer work



The Response

● Use AI to classify property attributes 
and detect risks

● Use alternative data sources to assess 
underwriting risk

● Minimise application form by pre-
populating answers

● Move away from area based risk 
analysis to individual properties

● Take a 3-dimensional view of a property 
and its immediate environment



Geospatial Data – Data Sources

● Traditional data sources
● Census and National Statistics
● Mapping data as vectors and rasters

● New Data Sources
● Satellite & Aerial Imagery
● LiDAR data from aircraft and vehicles
● Sensor data, e.g. SAR
● Social Media
● Cellphone Apps
● Government Open Data
● Crime location data
● Field surveying



LiDAR Data

Open Data Images UK Environment Agency



LiDAR Point Cloud Data

Open Data Images UK Environment Agency



Coordinate Systems

Open Data Image  US  NGA Office of Geomatics



Coordinate Systems

Open Data Image  US  NGA Office of Geomatics



Coordinate Systems

Open Data Image  CC by SA 3.0



Research – Satellite imagery

Open Data Images ESA EU Copernicus Sentinel Mission



Satellite imagery

Open Data Images ESA EU Copernicus Sentinel Mission



Autoencoder Upscaled Satellite imagery

Open Data Images ESA EU Copernicus Sentinel Mission



Single Aperture Radar (SAR) Data

Open Data Image ESA EU Copernicus Sentinel Mission / UK Ordnance Survey



Single Aperture Radar (SAR) Data

Open Data Derived Image ESA EU Copernicus Sentinel Mission



Single Aperture Radar (SAR) Data

Open Data Derived Image ESA EU Copernicus Sentinel Mission



SAR and LiDAR Combined

Open Data Derived Image ESA EU Copernicus Sentinel Mission / UK Environment Agency



Satellite Imagery and LiDAR Combined

Open Data Derived Image ESA EU Copernicus Sentinel Mission / UK Environment Agency



Satellite Imagery and LiDAR Combined

Open Data Derived Image ESA EU Copernicus Sentinel Mission / USGS



Satellite Imagery and LiDAR Combined in RAPIDS



Satellite Imagery and LiDAR Combined in RAPIDS

Demonstration
LiDAR 

Processing in 
RAPIDS 



Property Attribute Classification in LiDAR

Open Data Derived Image UK Ordnance Survey



Property Attribute Classification in LiDAR

Open Data Derived Image UK DCLG



Property Attribute Classification in LiDAR

Open Data Derived Image UK Environment Agency



Property Attribute Classification in LiDAR

Demonstration
Deep Learning



Deep Learning – Object Detection in LiDAR

Open Data Derived Images UK Ordnance Survey / UK Environment Agency



Deep Learning – OS Greenspace

Open Data Derived Images UK Ordnance Survey



LiDAR Segmentation

Open Data Derived Image UK Environment Agency



LiDAR Segmentation

Open Data Derived Image UK Environment Agency



LiDAR Tree Detection in RAPIDS with CuML



LiDAR Tree Detection in RAPIDS with CuML

Open Data Derived Image UK Environment Agency



LiDAR Tree Detection in RAPIDS with CuML

Open Data Derived Image UK Environment Agency



Tree Detection in LiDAR

Open Data Derived Images UK Ordnance Survey / UK Environment Agency



Object Detection from LiDAR

Open Data Derived Images UK Ordnance Survey / UK Environment Agency



Object Detection Labeling in RAPIDS



Object Detection Labeling in RAPIDS



Object Detection Labeling in RAPIDS

Open Data Derived Image ESA EU Copernicus Sentinel Mission / UK Ordnance SurveyOpen Data Derived Image ESA EU Copernicus Sentinel Mission / UK Environment Agency



Terrain Interpolation & Analysis in RAPIDS



Terrain Interpolation & Analysis in RAPIDS



Terrain Interpolation & Analysis in RAPIDS



Terrain Interpolation & Analysis in RAPIDS

Open Data Derived Image ESA EU Copernicus Sentinel Mission / UK Ordnance Survey



By using RAPIDS & TensorFlow

● We have processed large 3D datasets
● Re-projected coordinate systems with 
high accuracy

● Merged datasets in different formats & 
coordinates to enrich training data

● Labelled LiDAR & satellite images for 
training

● Been able to interpret and deploy the 
results of AI

 



In terms of our business objectives

● AI models have accurately predicted 
property attributes

● These remove the need to ask 
questions

● Removes the risk of incorrect 
information being supplied by the 
customer due to fraud or subjectivity

● Provided additional insights to the 
insurance companies

● Considerably enhance the accuracy of 
underwriting decisions



Other applications under development

● Spatial microsimulation of small-area 
statistics estimates

● Using cuML clustering on autoencoder 
output for unsupervised classification of 
imagery

● Creating 3D deep learning models with 
TensorFlow Sparse Tensors and 
Conv3D layers

● Using hybrid image and sensor data 
combined objects as training data



Conclusions

● RAPIDS simplifies the process of GPU 
acceleration of computationally 
intensive applications

● RAPIDS protects your legacy 
investments by allowing code to be 
reused with minimal adaptation

● RAPIDS is extensible
● RAPIDS is a versatile data science 
accelation platform
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