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New opportunities for data gathering



Vehicles as sensor platforms

Example system:

Tata Elxsi’s

‘Autonomai’ (2017)

From: 
https://gaadiwaadi.com/t

ata-elxsi-autonomous-

driving-tech-autonomai-

793733/



Sensors and HD Mapping

Courtesy of Ordnance 

Survey’s E-CAVE team



OS-Mobileye two ways of seeing the world

Relative - A car centric view of the world Absolute - Eastings, Northings or GPS lat-lon



Neutral georeferenced data

Source: Zenzic,

Geodata report – analysis and 

recommendations for self-

driving vehicle testing, 2019.

4.2.6 To ensure consistent accurate data 

good metrics about data quality are 

imperative. Displaying data quality 

indicators will enable the user to consider 

the level of confidence they should have in 

the underlying information.



Connected Autonomous Vehicles

Sanguesa, Julio & Barrachina, J & Fogue, Manuel & Garrido, Piedad & Martinez, 

Francisco & Cano, Juan-Carlos & Calafate, Carlos & Manzoni, Pietro. (2015). 

Sensing Traffic Density Combining V2V and V2I Wireless Communications. 

Sensors. 15. 31794-31810. 10.3390/s151229889. 



Seamless indoor/outdoor experience



Building Locale Neighbourhood City Region Nation

Courtesy of Oliver Dawkins, UCL CASA



Building Locale Neighbourhood City Region Nation

Courtesy of Tom Gilbert,

Newcastle University

Courtesy of Tom Gilbert,

Newcastle University



Building Locale Neighbourhood City Region Nation



Building Locale Neighbourhood City Region Nation



Quantum computing



Quantum computing

Based on “qubits” – rather than a traditional bit which holds a 0 or 1 value only.

Qubits actually store the superposition of every possible quantum state, so a single qubit can hold 
two binary values at once, meaning a single operation can be carried out on 2n values 
simultaneously, where n is the number of qubits. The power of the quantum computer storage scales 
exponentially with the number of bits.

A quantum computer uses other quantum physics laws such as entanglement (the “spooky” at-a-
distance connection between quantum objects) and interferences to operate.

Qubits & quantum computers currently require very specialised hardware – ions at microkelvin 
temperatures or superconductors. They are not very fault tolerant, and the qubit state (the 0 vs 1 
condition) cannot be indefinitely maintained (decoherence of the state).



Example uses of quantum computing

Optimisation problems

• Not usually suitable for brute-force algorithms, testing permutations of options one at a time

• The superposition scale-up in quantum computers should allow much larger scaling up in algorithms

• An example optimisation problem is planning in logistics

Machine learning

• ML techniques allow big data analysis to find patterns in large datasets, e.g. using cloud computers

• “Lately, because of the rapid growth of the size of datasets, the dimensionality of the input and output space, and the 
variety and structure of the data, conventional learning techniques have started to show their limits.” L.Oneto, S.Ridella, 
D.Anguita 2017

• Quantum computers show promise for exponential speedup of clustering algorithms, e.g. “q-means” to replace k-means: 
https://towardsdatascience.com/quantum-machine-learning-a-faster-clustering-algorithm-on-a-quantum-computer-
9a5bf5a3061c
Kerenidis, Landman, Luongo, Prakash, 2019 “q-means: A quantum algorithm for unsupervised machine learning “, 33rd 
Conference on Neural Information Processing Systems (NeurIPS 2019), Vancouver, Canada. 



Example resource
https://www.ibm.com/quantum-computing/learn/what-is-quantum-computing/

“We’re either at the vacuum tube or transistor stage […] 

trying to invent the integrated circuit”



Concluding thoughts
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