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Crowding Alert Technology

nearcasting train occupancy while respecting disruption

Escterix

Cilaran Haines
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Side notes are included throughout to

indicate some opportunities in this field Ciaran Haine
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Part 1. What Is the challenge?

Ciaran Haines™™"



"What's the important factor
In overall satisfaction?"

1. Punctualtly 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

Escterix
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Technical Data




Darwin data feeds details

LDB Webservice (PV)

LDB Webservice (Staff Version)

Darwin Timetable

Darwin Push Port

Feed Type: Push Feed
Licence: NRE OGL

User Guidance: Darwin Push Port

Sign Up: Rail Data Marketplace

Historic Service Performance (HSP)

Darwin live timetable data is very fast and
large.

Problems: overlapping updates,
duplication, missingness, volume!

+ + o+

Rail Data Marketplace

S National Rail

Home

Q, passenger counts

Community

‘ < | Home / Data product catalogue

Data product catalogue

1-5 of 5 data products

Merseyrail Passenger...
Merseyrail

OPEN |

This dataset has been deprecat...

User rating
No rating

Southeastern Onboard Dai...

Southeastern

[ open

A measure of the number of pa...

User rating
No rating

SW
7R

SWR Passenger Loadings
South Western Railway

oPEN |
Average loadings on train depa...

Userrating
No rating

GTR

GTR Passenger Loading...
Govia Thameslink Railway

The data shows(i) Estimated oc...

User rating
No rating

Data product catalogue

Northern Loading Data
Northern

[ open (oL |
The dataset is derived from Aut...

User rating
No rating

XC Capacity and loading -...
XC TRAINS LIMITED

OPEN

XC Capacity and loading - Major...

User rating
No rating

Register Signin

Blog  Help and information

8, Advanced search

TPE Passenger Counts
TransPennine Express

[ open

Rolling average of TPE passeng...

Userrating
No rating

GA Automated Passenger...
Greater Anglia

OPEN
Automated passenger count fr...

Userrating
No rating

Train crowding data can be accessed on

the Rail D Marketplace

Problems: Old (historic), average service_
GYcl AWRI I INedc¢l We GI ¢ g3t

Escterix


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

Our Data




~

Realtime loading

Historic loading A
Availability
A Timeliness

A Format / labelling

A Patchy
A Reliability issues
A Format/ labelling

J

Raw Data Sources
Train based or Station based affects model choice.

This is a developing area without community standards. - Escterix
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Our goals
Crowding Alert Technology

Escterix




Our goals
Crowding Alert Technology

April to September 2024

Solution Research & design
MVP predictor development
Field Trialt live timetable data, historic loading
Predictor improvements
Further field trial

Innovate UK BridgeAl
Empowering UK organisations to harness the power of

South Western |
= Rallway Escterix
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Part 2. Our Project

SOTA

Time Series
Network
Outcome
Next Steps

Questions

Escterix

Cilaran Haines



State Of The Art

Crowding forecasts




State Of The Art

Transport volume forecasts

Rolling Averages / ARIMA
Network / graph science
Machine Learning
Deep learning

] YYDRDOGWaWmb7et RYI WagdécUWlet 2¢

Escterix




State Of The Art

Transport volume forecasts

Rolling Averages / ARIMA
Network / graph science
Machine Learning
Deep learning

] YYDRDOGWaWmb7et RYI WagdécUWlet 2¢

Similar problems in academia aremostly for Road Traffic forecasting

Escterix




Time Series Data View




Time Series Data View

Service history- sparse 1 per dayr can ignore timesTt very legitimate

Actual Service Loading Example - <=1 per day

200 +

150

N Passengers

H
o
=

30 A

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

Days from first train Escterix




Time Series Data View

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

700 A

600

500 -

| |
- Wbt v

D 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Days from first train

A
]
]

N Passengers

Lad
Qo
o

Escterix




Other aggregation

Time Series Data View

Could combine multiple linelDs
Irregular timings

Inconsistent destinationsT/bUIJ g5 Y I t WIJnjn
More data

Adds legitimacy issues

Escterix




Network Data View

Escterix




[ Network Data View}

Escterix




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!)

[ el q6 1 W W20 YGAGWUqWRUWG!I YNNI Ittt B

Escterix




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 outputT passenger load vs alerts
- Explainable outputsT causal alerts?

Preparing to publish a product
on the Rail Data Marketplace!

Escterix




Priorities SOTA

Crowding Time Series
Technical data ] ? Network
Questions”

Our data Outcomes
Public info Next Steps
Our goals Questions

To discuss, please contact

Escterix

Ciaran | ciaran.haines@esoterix.co.uk
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BriefBike: A folding bike that makes cycling more

conveni®mksign Solutions 2025
B il , b
%%‘ .H‘ . < A i 11| [ [

il 1" i B g
.1
9,

o3

A Folds as easily as an
umbrella

A Stores flat against a wall

A Easy rolalong when folded,
even with bags attached



Cycling key to green growth & health, yet

cars are compelling
9t SOUNRO OF NBE R2y HE GA2ISE NKA & NBy Q Reoplevank tecScle more

Air pollution kills7 million people every Activity related health from the 48% of urban UK adults want to cycle
year! (4x Covid)ssw of particulate bSHKSNI ' yRaQ Oe&O0f Ay 3 modaznlyedztyBe régdldi$a ( a
pollution comes fronmtyresand brakes GDP bgw3


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

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

Effortlessly flicks open imss Stores flat on wall Rolls easily folded Carry child or cargo

7
Jz ‘ Ti
20x faster than competition 68% thinner & Like a roller case, arm in Rolls easily when folded with
and do it without bending 48% less volume tension and wide base bags or trailer attached

than a Brompton



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

Design Challenges for Al

Aviechanism Optimization

AStructural Lightweighting




Geometric Constraint Solver

120 N\ 424.4748

&0 ’_E_BT(@[ _ {HeadDriver)

|

OO’_L 170.0
[Crankl)

1
;IPGdCﬂ

70
[Wheelbase]




424.4748
(HeadDriver)

Geometric Constraint Solver

731
(StandOverl1)




Example Geometric Instability
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Mechanism: Exhaustive Search & filter

Change
constraints
and swop
which
parameters
are driven/
driving

Create sketch with
geometric constraints to
solve mechanism

Add driven dimensions
for parameters of
interest

Experiment to
understand sensitivity of
parameters

s model ready for
optimization?

Parametric definition

Define optimization
space by listing values
for each parameter in

Excel

Generate all
combinations of
parameters in Power
Query

Export combinations as
a text file,
parameters.txt, and also
create inputs.txt

Run
DimWorker.exe
to solve for all
configurations

Import
parameters.txt
and outputs.txt

into Excel so
each row shows
driven and
driving
parameters

Optimization space

pdate parametric
definition or optimization

Add additional space?
columns to calculate
metrics such as joint
forces

Filter and sort

results to find Is design
optimum spec met?

configuration



Mapping First Order Parameter Responses

Angles Model Parameters
HeadA, 0 | meaiioiidHeadDriver, X 1

Trail, X 2

Wheelbase, X 3
PedalH, X 4

CrankL, X 5 —_____

Model Outputs Calculated Responses
StemLp300, ) | ) Stem length, 2 1=y 1- 300

MidJForward, ) =y Mid-J Forward, 22 =) 2 - 500
MidJDown, ) 3 ey Mid Joint Down, 23 =) 3 = 500

BB2Downtube, ) 4 sy BB-downtube clear, Z4 =Y 4 = 300

FrontBack, ) 5wy Front-J back, 25 =) 5 - 500

Reach, X ¢
RearAngle, 0 ? miemczyy RearDriver, X 7
Width, X s
Height, X 9
TopJF, X 10
TopJOffset, X 11
FrontJBack, X 12
FWheelU, X 13
BB2MidJ, X 14
RearJF, X 15

BBDOWN), ) ¢ wenl) BB Down, 36 =) 6 = 500

BBBACK, ) 7wy, Pedlals BB Inside, -, = \’f(_\,.? _500)% + 22 — %

MidTA, Y § se—)Mid) Tangle, z s = IF(ys<90°,ys, 180-ys)

FrontTA, ) 9 s> FJoint Tangle, 79 = IF(y 9<90°, y 9, 180-y3)
StandOverl, y 10 <740

StandOver2, y 11 <740 - Fyy;2
L1@FBD, y 12 l\jm -
L2@FBD, Yy 13 7 32 ' \2

4 R, = (R cosyy;)=+ (F —Rysiny;)*
L3@FBD, y 14
Thetal @FBD, Y 15 F>y14

Ry = —m———
Theta2@FBD, Y 16 £ ¥13€0S Y5
Theta3@FBD, y 17

Ry = V(Rscosy;; — F) 2 + (R3sinyy;)?

-50 to 160, ideally zero
>40

>40

>-50, Maximize

25

>70

>25

>25deg

>25deg

Max joint

Minimize
force, R max




Mapping First Order Parameter Responses

X1 X5 X9 X10 X11 X13 X14
e |
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Pareto Optimization

w
~

/ Front joint set back from steering axis > 180

w
N

1
|

8 - 7 § o % 2 ¢
|
|

™~
00

BB to downtube clearance > -20

Max Joint Force (multiple of input)
N w
o)) o

Top joint set back from steering axis < 175mm

2.4
700 705 710 715 720 725 730 735 740 745 750

Min Stand Over Height (mm)



BriefBike: A folding bike that makes cycling more convenient
jody@betterbicycles.org
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Animal Centred Controlled
Environment for Dalry

BridgeAl Regional

Roadshow
Tues 29t April 2025

Innovate UK Project No: 10123764

Andrew Gardner

Technical Director, Galebreaker

I




EST. 1984

Poalrnbonmoalrons’
UUIGNI GUNGI

AGRI

A Established for 40-years
A Design, Manufacture and Sell Worldwide

A Animal Welfare Solutions i putting animals
first with building environment optimisation

Ventilation and
Weather Protection

i

I

L
U

=
=
=
=

A Established in 2016
A Animal health and environmental monitoring

A Behaviour analysis, health alerts, helping
make the best out your investment

A Technology infrastructure and Atrtificial
Intelligence
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AC C E D I P rOJ eCt P h ase S % Temperature Humidity IndeX®& Signs and Consequences
Immediate Signs 24h+in THI

Feasibility to Proof of Concep Innovate cowrectamaral SETURMRU vk e ivcor

U K temperature increases

Rpt rate
(b e 60

1. Can Artificial Intelligence replace farmgiEsses my ot ld decines

Lying and standing

visual and animal husbandry skills to dete == e
early signs of heat stress in cows

lameness
69

2. How can this be integrated with
ventilation control parameters toptimise

- [ 52
housed environments

®
*Temperatures based on UK P oslonbesonsalrons

average relative humidity of 60% " LIRS RSN GRINGH
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Wh a t W e d iStanding _éima|581939 - =

Lying

4. RealTimeBehaviour
Analysis
3. BehaviourModelling 9 Ruminating

2. Test Farms

1. EarTag

9 Standing

ACCED



