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Side notes are included throughout to 
indicate some opportunities in this field



Part 1: What is the challenge?

Ciaran Haines



"What's the important factor 

in overall satisfaction?"

1. Punctualtiy 16%

2. Crowding  10%

3. Cleanliness 9%

4. Length of scheduled journey 
8%

5. Information on how busy 

the train would be before 

travelling 7%

...

Transport Focus, Rail User Survey

Passengers want 
more space and 

better information



What affects 
crowding?

Demand / flow
Line capacity
Delay / cancellation
Short forming
Externalities
- Weather
- Events



What affects 
crowding?

Demand / flow
Line capacity
Delay / cancellation
Short forming
Externalities
- Weather
- Events

5% of trains are 
cancelled



Technical Data



Darwin live timetable data is very fast and 
large. 

Problems: overlapping updates, 
duplication, missingness, volume!

Train crowding data can be accessed on 
the Rail Data Marketplace

Problems: Old (historic), average service 
ũŸċĬЯШŔƖƖĲŊƨũċƖШƨƓĬċƣĲƚв

https://raildata.org.uk/dataProduct/P-d3bf124c-1058-4040-8a62-87181a877d59/overview


Our Data



Historic loading
Å Patchy
Å Reliability issues
Å Format / labelling

Real-time loading

Å Availability
Å Timeliness
Å Format / labelling

Raw Data Sources
Train based or Station based т affects model choice.
This is a developing area without community standards.



Public Info





Our goals
Crowding Alert Technology



Our goals
Crowding Alert Technology

April to September 2024

Solution Research & design
MVP predictor development

Field Trial т live timetable data, historic loading
Predictor improvements

Further field trial



Part 2: Our Project
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State Of The Art
Crowding forecasts



State Of The Art
Transport volume forecasts

Rolling Averages / ARIMA
Network / graph science

Machine Learning
Deep learning

]ŸŸŊũĲаШљ7ƨƚŔĲƖШƣőċŰШƨƚƨċũњ



State Of The Art
Transport volume forecasts

Rolling Averages / ARIMA
Network / graph science

Machine Learning
Deep learning

]ŸŸŊũĲаШљ7ƨƚŔĲƖШƣőċŰШƨƚƨċũњ

Similar problems in academia are mostly for Road Traffic forecasting



Time Series Data View



Time Series Data View

Service history - sparse 1 per day т can ignore times т very legitimate



Time Series Data View

Line history - adds data/variability - irregular timings - time indexing?



Time Series Data View

Other aggregation 
- Could combine multiple lineIDs
- Irregular timings 
- Inconsistent destinations т љŰĲƣƽŸƖťШĲŉŉĲĦƣƚњ
- More data

- Adds legitimacy issues



Network Data View



Network Data View

from Exeter



Outcome



Outcomes

Successfully predicting around delay

Successfully predicting around cancellations

Improved performance vs industry standard

Multiple predictors developed

Useful horizon times (and flexible to change!)

[ƨƖƣőĲƖШĬĲƻĲũŸƓůĲŰƣШŔŰШƓƖŸŊƖĲƚƚв



Next Steps
Currently
- Running ML model C.A.T. 
- Gathering assessment data

Further model development 
- GNN modelling for better network capture

Review outputs 
- Additional customer type adaptation
- Varying output т passenger load vs alerts
- Explainable outputs т causal alerts?

Preparing to publish a product 
on the Rail Data Marketplace!
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To discuss, please contact

Ciaran | ciaran.haines@esoterix.co.uk

mailto:liz.davidson@esoterix.co.uk
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CEO



AI Design Solutions 2025

BriefBike: A folding bike that makes cycling more 
convenient

ÅFolds as easily as an 
umbrella

ÅStores flat against a wall

ÅEasy roll-along when folded, 
even with bags attached



9ƭŜŎǘǊƛŎ ŎŀǊǎ ŘƻƴΩǘ ǎǘƻǇ ǘƘƛǎ

Air pollution kills 7 million people every 

year1 (4x Covid). 55% of particulate 

pollution comes from tyres and brakes2

1) ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǘƛƻƴΣ Ψ!ƛǊ tƻƭƭǳǘƛƻƴΩΣ нлнн  3)    American journal of public health, 'Dutch Cycling: Quantifying the Health and Related Economic Benefits', 2015
2)    Committee on the Medical Effects of Air Pollutants, 2018  4)    Sustrans, Bike Life UK Report

Cycling key to green growth & health, yet 
cars are compelling 

E-ǎŎƻƻǘŜǊǎ ŀǊŜƴΩǘ ŀŎǘƛǾŜ

Activity related health from the 

bŜǘƘŜǊƭŀƴŘǎΩ ŎȅŎƭƛƴƎ ŎǳƭǘǳǊŜ ōƻƻǎǘǎ 

GDP by 3%3

People want to cycle more

48% of urban UK adults want to cycle 

more, only 9% cycle regularly4

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734799/COMEAP_NO2_Report.pdf


Carry child or cargoEffortlessly flicks open in 0.5s Rolls easily foldedStores flat on wall

A more convenient bike, to make fun, 
healthy, sustainable travel the easy choice

20x faster than competition 
and do it without bending

68% thinner &
48% less volume
than a Brompton

Like a roller case, arm in 

tension and wide base

Rolls easily when folded with 

bags or trailer attached

Logo

Description automatically 

https://www.youtube.com/shorts/1scbCh-W0tU


Design Challenges for AI

ÅMechanism Optimization

ÅStructural Lightweighting



Geometric Constraint Solver



Geometric Constraint Solver



Example Geometric Instability



Mechanism: Exhaustive Search & filter



Mapping First Order Parameter Responses



Mapping First Order Parameter Responses



Pareto Optimization



Pareto Optimization



BriefBike: A folding bike that makes cycling more convenient
jody@betterbicycles.org

ά.ǊƛŜŦ.ƛƪŜ ǿƛƭƭ ƎŜǘ ŦŀǊ ƳƻǊŜ ǇŜƻǇƭŜ ŎȅŎƭƛƴƎέ
 RICHARD GRIGSBY, CO-Ch¦b59w hC ¢I9 ¦YΩ{ [!wD9{¢ /¸/[9-TO-WORK SCHEME
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Andrew Gardener

Galebreaker Ltd

Technical Director



Animal Centred Controlled 
Environment for Dairy

BridgeAI Regional 
Roadshow

Tues 29 th April 2025
Innovate UK Project No: 10123764

Andrew Gardner
Technical Director, Galebreaker



ACCED

ÅEstablished for 40-years

ÅDesign, Manufacture and Sell Worldwide

ÅAnimal Welfare Solutions ï putting animals 
first with building environment optimisation

ÅEstablished in 2016

ÅAnimal health and environmental monitoring

ÅBehaviour analysis, health alerts, helping 
make the best out your investment

ÅTechnology infrastructure and Artificial 

Intelligence 

Ventilation and 
Weather Protection



ACCED

ACCED ï Project Phases

Feasibility to Proof of Concept:

1. Can Artificial Intelligence replace farmer 
visual and animal husbandry skills to detect 
early signs of heat stress in cows

2.  How can this be integrated with 
ventilation control parameters to optimise 
housed environments



ACCED

What we didé

1. Ear-Tag

2. Test Farms

3. Behaviour Modelling

4. Real-Time Behaviour 
Analysis

�9 Lying

�9 Standing�9 Feeding

�9 Ruminating


