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Supporting Your Digital Journey
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mailto:Cate.lough@onebigcircle.co.uk

A(VR Agenda

Thank you all for sharing your lunch with One

Big Circle!

Introduction

Automated Intelligent Video Review

. ‘Supporting your digital journey’ " ’F\ 1
. Step 1- Harness your data On&ggircYR/
Step 2 - Power up your data
Step 3 - Energise your workflows

Questions & closeout
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) We are a Bristol-based SME with 120+ years combined
experience in video system design and installation, specialising
in Intelligent Video, Al, Machine Learning and integration.

/7

Q) we develop both Software and Hardware systems in-house.

/

5 We work closely and collaboratively with multiple

organisations including Network Rail and Transport for Wales.

Q) We are the creators of the multi-award-winning AIVR
technology.

NATIONAL
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Automated Intelligent
Video Review

OneBigCircle



€

Automated Intelligent Video Review

The multi-award-winning system that provides digital inspection capability and more, enabling
experts from any rail discipline to monitor the lineside environment remotely and safely.

End-to-End System
== | ocation === Cloud =——> AIVR
® ELR Mile & Chain Platform
® What3Words
- ® Lat/Long

©o

= 80

© o

Accessible online via secure
licences (SSO login
available)

— 4

2 OB O

Measure

Annotate

Review Safe Cess
Advanced Sighting
PDF Reports

Export

Analyse



AiVR AIVR Platform

A(VR ) Platform

Q Search by Location

Search by:

 ELR Mile & Chain

 ELR Mile & Meterage
ELR Mile & Yards
Latitude/Longitude

o What3Words

» Assets

« Stations

v
Powered by @ OneBigCircle
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‘Supporting Your
Digital Journey’
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Rail's ‘Digital Journey’

How Al Can Get Railways

On Track For )

Transformational Growth RmWace
?:(i;lg\rr]?lvogy — Q & National Rail

,, : The future of rail: automated
SICREIE  object inspections

.E..-l
m "

L ] :
| N | @ Article

Digital rail: why are we still

waiting?
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CP7 and Digitalisation

Key takeaways (£ [2im
“Our Infrastructure Monitoring programme is *”De/ I Veri ng an Effl Cient Ral I Way - Our National
. o . . o essential for us to drive a more efficient 11 ” 1
® The IndUSt ry IS INC reOS|ng|y mOV|ng railway — from trains that use ultrasound to EfﬁCIenCy Plans 2024-2029 - NetW()rk Rall
. .« . . find faults within the rails, to those that
towards data driven decision making monitor and record track geometry.”
i i i &)\  Improved Use of Technology
© U nwa Verlng fOC us on im pI‘OVIng Scfety " ) $eg;]ons \,Ivl\it \}-vr:)rklintpadnnerlship v‘gf:‘th]e We will use data and technology to better
echnical Authority to develop and aeplo
a nd effl cle nCy new technologies fyrom Il and?mhse mg RyD&I understand the condition of assets and reduce the
pipeline. Improvements to BAU operations time our people must spend on the network.

and the network will be delivered at lower
cost and more efficiently.

+ Maximise on existing technologies -
‘don’t reinvent the wheel’

Leveraging Technology, Innovation and Smarter Working to Streamline Processes and Drive New
Efficiencies — using smarter, more integrated approaches we will equip our front line staff with relevant data
to allow more efficient management of our asset base.

) O ! OneBigCircle




Challenges

Whatblockers does the industry face in moving towards digitalisation?

= 9 5

High Costs Regulatory Hurdles Integration Challenges
Costs of acquiring New tech must be Legacy systems or

new equipment, compliant with infrastructure can be
retrofitting existing regulations and safety incompatible with new
systems, and ongoing standards from tech, requiring extensive
maintenance and multiple regulatory modifications or even
support. bodies. complete overhauls.
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AiVR Supporting Your Digital Journey

Whether need an off-the-shelf solution or a tailor-made technology, AIVR is designed to support you
wherever you are in your digital journey.
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AiVR Supporting Your Digital Journey

Whether need an off-the-shelf solution or a tailor-made technology, AIVR is designed to support you
wherever you are in your digital journey.

Harness
your Data
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AiVR Supporting Your Digital Journey

Whether need an off-the-shelf solution or a tailor-made technology, AIVR is designed to support you
wherever you are in your digital journey.

-8

Harness Power up
your Data with Al
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AiVR Supporting Your Digital Journey

Whether need an off-the-shelf solution or a tailor-made technology, AIVR is designed to support you
wherever you are in your digital journey.

.

©

©
Harness Power up Energise your
your Data with Al Workflow
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Step | - Harness your
Data
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Harness your data

Harness

your Data
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Install permanent cameras &
sensors for enhanced monitoring

Access data from your onboard
CCTV system with ease

Aggregate and analyse data
from multiple sources efficiently

Capture additional data of your
ared using lightweight devices




AiVR Capture & Install

Portable, low-cost Premium, permanent
options installations
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Forward Facing Line Scanning
Video Capture Video Capture

Thermal Video Overhead Line
Capture Video Capture



AiVR AIVR FFV

Forward Facing

Video Capture
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‘ AIVR FFV

Please select a session from the map or list below.

Sessions ssues Shortcuts Content Feed Favourites Assets Media

BECYRD O

EMR 170208
6/21/24 155958 GMT+1
% Day - Forward

viu1i
6/21/24 155937 GMT+1
€ Backward  # Day

TNTR
€/21/24 15:52:19 GMT+1

butors | Contains Ordnance Survey data © Crown copyright and database right 2024. Licence No: AC0000349662
low Markers v Filter Map Il Route age Ml Follow Video/Images on Map v Show Snapped Route

Mersey Patronus 507003

6/21/24 15:44:05 GMT+1
g Session content History GPS Adjustment Media

Mersey shoe 507003 VIEWING

€/21/24 154305 GMT+1
v ROUTE POSITION (ESTIMATE) ©
No Route Selected
viu1
6/21/24 154045 GMT+1 v SPEED, BEARING & ALTITUDE

€ Badoward % Day @ Unknown ® Unkr

TW 153353 > TIME & DATE
6/21/24 153433 GMT+1 .

iy > ENVIRONMENTAL DATA

> DETECTIONS

Class 43 - 43274
6/21/24 153311 GMT+1

# Day (LAT, LON) (EASTING. NORTHING)

No Route Selected No Route Selected

Vv POSITION

TFW 153312 Church Stretton Station NNE
6/21/24 152735 GMT+1
€ Backward  # Day

WHAT3WORDS

(ASSETS)

No Route Sele

viu 2
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AiVR AIVR Focus

Line Scanning

Video Capture
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{ AIVR Focus

AIVR Workspace: Eastern Region  UTU 1 THN 28m12c to TLL 8m23c #367808 Yy

A Nivigits
Detail rail images avigats Up
=} v Navigate Down

Place a bookmark % Settings

THN track 1300 28.12 +5m

Image Adjustments

Annotate Primary

THN track 1300 28.12 +5m
Content 'Y

Detections

Image adjustment THN track 1300 28.12 +5m Grid

B Toggle Grid
Widgets Grid Size

Search for locat
earch for location Offsets

THN track 1300 28.12 +5m
More cameras
Sperry viewer

THN track 1300 28.12 +5m
Magnifying glass

Compare sessions

Archive session

THN track 1300 28.12 +5m

THN track 1300 28.12 +5m

#* Reportabug

THN track 1300 28.12 +5m

07/09/2024 04:18




AiVR AIVR OLE

Overhead Line

Video Copture
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X Close. M Advanced Sighting @ Quick Sighting

Sessions

390136 695-C (ZRITRIZIA) Penrith North Lakes to Carlisle
16/09/2024 15 T

# Doy

390136 695-C (ZRITTIEIT) Lancaster to CGJ7 50m62¢
1610912024 15:14:34 BT

# Day

390136 695-C [ZITTIZI) Preston to Lancaster

O ! OneBigCircle

% Annotate

Assets

L. Measure

v Show Markers v Filter Map W Route
Log Satellite Data History

VIEWING

#371219 390136 695-C Pantograph Penrith North Lakes to Carlisle £
+ ROUTE POSITION (ESTIMATE) &

ELR: CGJ7 TRACK: 2100 (DOWN) MILE:56 CHAIN: 5

v SPEED, BEARING & ALTITUDE

@ 125 MPH (GPS) @ North A 136r

> TIME & DATE

> ENVIRONMENTAL DATA
V DETECTIONS

No Route Ngrkers Y
v POSITION

(LAT, LON) (EASTING, NORTHING)
54.734927,-2.802958 @ 348395, 538068 @
WHAT3WORDS

(ASSETS)

AIVR OLE

ed Route.




A(VR AIVR Thermal

Madian temp: 8.6C

Min/max tempe: O8C / 44.4C (dift: 43.58)
S9th parcentie temp: 111G

Std temp: 1.2C

Thermal Video el v

DUTSIDE (scores 1.00)

Capture
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A(VR AIVR Thermal

®

What AiVR) Thermal sees

Skewnes.s,/kurtosis: 043 / 276
Hotspot thresheld temp: 14.2C
CUTSIDE (score: 1.C0)

Q OneBigCircle



Step 2 - Power up your
data




Power up
with Al

Power up your data

Apply bespoke Al to your data to
monitor assets & their conditions

O ! OneBigCircle

Gain comprehensive visibility
across all disciplines

~

Stay informed with automated
emall alerts for detected assets

i Integrate Al from multiple data |
sources for a holistic view




How we ‘power up’ using AIVR data

Harnessing data is the first step — Al and Machine Learning helps to power up data to further enhance
efficiency and safety.

Develop &

Where to start? Keep iterating

enhance

* Enhance
capabilities
* Reporting &
alerting

* Review

outputs
* Refine training
set

* Assess &
markup data

» Build a basis

* Outline
priorities

* Define

requirements

END USER INSIGHT AND EXPERIENCE
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AiVR AIVR Al

Q OneBigCircle



Project Example 1

Example 1 - Balance weights

Frame Detections Observations Prediction Model

Measurement Comparison Location Mapped Issues

-
{

5
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Project Example 1

Balance Weight New Issue
# Observations: 4 (Last seen 28/2/23 at 09:04)

® Green zone overflow: 55cm

Low Medium High

Acknowledge Close

Observations

#1019080

Session: #193809 February 28, 2023 9:04 AM

#1078030

Session: #155702 October 12, 2022 10:34 AM

#1072937

Session: #155389 October 11, 2022 9:05 AM
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AiVR Project Example 2

Example 2 — DepotMATE, detecting thermal hotspots

=

Final detection

Find contours of
each hot section and
discard anything
below a temperature
threshold

Original raw Isolate top 5%
temperature hottest regions
information
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AiVR Project Example 2

Example 2 — DepotMATE, detecting thermal hotspots

Mean temp: 20.1C
Median temp: 20.0C
Min/max temp: 11.1C / 33.5C (diff: 22.4C)
§5th percentile temp: 24.5C
temp: 3.1C

exhaust (96%)

__radiator (98%)

unknown (60%)
‘ -
- .

wheel & axle (100%)

exhaust (94%)

wheel & axle- (90%)

uniknown (62%)

b1albeff44a894266ba5e7fb9c131025a — 1179

e
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AVR Case Study — AIVR Thermal

Thermal defects: Detection of welded hook switch

Googa Mapn
Link to view issue in AIVR:

- AIVR Thermal captured and automatically detected hotspot Link 10 view session i AVR

- Emailed alert sent to specific users with images and location details

- Fault reported to track engineering team who attended site and
foundhook switch had overheated and welded which prevents track
being isolated.

) O OneBigCircle



y AIVR Focus — Track Inspection Al

Workspace: S&C - Class 153 VIU 1 #347507 Yy | LAT: 53.3863444 LNG: -1.4363251 [ ELRMile & Yards & NUJ2 track 2100 42m 0538.66y [l | speed 8MPH (Tachometer)
L]
vigate Up
Down Settings L3
UJ2 track 2100 42m 0540.78y ageciustments
L] Primary ———
aft @
& Ll i
(0} L] 0
L R
NUJ2 track 2100 42m 0539.71y Reset
L]
Grid
B Toggle Grid
L R Grid Size
NUJ2 track 2100 42m 0538.66y -
1
- Offsets
L R F
Reset
NUJ2 track 2100 42m 0537.59y
L]
L R
NUJ2 track 2100 42m 0536.53y
L]
Crown copyright and database right
Licence No: AC0000849662
L R
MAC3 sPD3
LTI T 28/06/2024 20:43:46 BST
NUJ2 42m 0533y 51m 1270y 61m 0252y 70m 0989y 92m 0027y SPD3 82m 0986y

e
,‘\Q | OneBigCircle



AVR Case study — AIVR Focus

Track defects: Detection of a cracked IBJ

- Track geometry showed a dip angle at the position of a joint

- Synchronised inspection imagery of the joint showed a crack

- Fault reported to track engineering team, who imposed an
emergency speed restriction and welded the joint

O OneBigCircle



Build Data Intelligence

The benefits of ‘powered up’ data

Find and resolve issues Automatically map Enhance knowledge and
quickly and efficiently network infrastructure inform existing practices

Asset ID AVR)

#1452 @

Detections D Asset Observation Count Signal ID & Confidence Coherence
f T3 a23 AB, NK/144 @ Verified © meDiuM & 82

Detections Cl

i Filters Y
Current Detection f ! servation served On OCR Result

NK/144
Defect 54410498

Score: 90%
© Needs Review
om

Defect Type

Squat

¥ Follow Detections
Detection

Reject (R)

< Back ()
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Step 3 - Energise your
Workflow
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Energise Your Workflow

| Develop custom APIs to smoothly‘
integrate & manage your data

o B

2
Energise your L | € i )
Workflow

f Y [ configure & customise views to |
Generate tailored Form outputs, 9

S e.g. BVI & other specific formats sult yo fpes e nearke

=1 =
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Digital Reporting

NetworkRail
AiVR Video Export Summary T
P I- d R t- Title MML, of route IM AIVR Go East Midlands 5 Wellingborough to Bedford
ersonq Ise epor Ing Author lydia.parsons@onebigcircle.co.uk
Video Download

Duration The length of the export period is 44s from a total 13m 27s.

* The AIVR interface enables users to create
personalised reporting forms

+ Collate asset information and ‘work arising’

—
. . . . 2024/09/05 11:59 UTC
information in one visual output . —— :

+ Feed in critical details from up-to-date )‘\ b == =%
imagery into workflows Y ‘

4
{
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Example Outputs

Personalised Reporting

Ballast condition monitoring report Rail troughing condition report

ILNL/3500 from Bmich to Bmach Session #238497 Roughing - 2303 August 2023
Extimated 0.0053 miles and yards of Troughing 2

O OneBigCircle



AVR Bespoke Interface Development

Digitalised workforms

® Work in Progress
This system is in development and under evaluation. Patrol definitions, imagery and system functionality are not final.
Your feedback is appreciated. Please contact us at with suggestions and issues.

- I

Only show incomplete @ Shaw Archived Patrols @

Due Patrols

16/02/2024
a9

NEOSF

i Scheduled DOP: 16/02/24

Awaiting Review
-9
02/03/2024

NEOSC Issue 1 23.08.2023 v3.1 - 02-03-2024

: EOTE—
-
- PN
-

°

NEOS5D Issue 1 23.08.2023 v3.4 - 02-03-2024
i Scheduled DOP: 02/03/24 TR

— @

03/05/2024

o™
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Seamless Integration

Integrate into your existing software portfolio

Set up 'find links’ to link

Widget & API provision of AIVR data out to key data outputs

View in AIVR Find Location Assets Stations

SPC6 track 1100 126.22
ELR Mile & Chain
52.913853, -1.419348

1]

OBC Test Access Token

#331179

VIU2 STREX Derby to Lincoln Central
Day

May 2, 2024 1:50 PM

p #331179
L VIU2 STREX Derby to Lincoln Central
Day
May 2, 2024 1:50 PM
‘

#330744

VIU2 STREX Derby to Grantham
Day

May 1, 2024 12:41 PM

il
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INn conclusion...
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AiVR Futureproofing the Industry

(2) S 9

A Reducing Boots on Increasing Safety and
Cost Saving oot S

i

Automated
Climate Resilience Infrastructure Collaboration Open approach to Data Online & Secure Digital Twin
Monitoring

' O OneBigCircle



Here to support your journey!

- NetworkRail
s | @ e
o Networkgay 2UMMa
Report: Post works |
The faulty cables have now been replaced and re-terminated with new running rail (Cembre) Ahotspot was identified on a transposition cable, upon inspection it was apparent that the lug
fittings. required replacing. Additionally, we replaced the running rail fittings and upgraded all traction

return cables to prevent potential S&T track circuit failure.

The new thermal imaging system Patronus which is provided by One Big Circle, highlighted the
hotspot on the transposition bond and brought this to our attention.

This technology looks promising and has the potential to save the business time & money.
Going forward this will now help us keep a close eye on the conductor rail and running rail
connections, ailowing early anomaly detection providing greater reliability.

239 proactive

thermal alert Maximisios

: volume of data
emails sent
(since April acce;.f;)e: by
2024) over 8,000 users
/ 348, AIVR Customer Success Stories = ‘ Alvga Sr:alrt X
. : . Fleet has helpe
AIVR by One Big Circle has enabled our planning and - F - p,evenf
site teams to gain a better understanding of site (11 It s o s o e of s catastrophic
i ; ; We o e ot o Kty cndxfem i conductor rail
conditions and layout before attending the location, e e T el 1 T
H HH . Q & I party withiout having do attend e
due to the availability of regularly updated high quality “ 66 ’
footage. Being able to download and use the footage in 1 S ————— O s st o B e
whiteboard briefings ensures everyone attending site e — the w0
o o o . Tkl Offica
has some degree of familiarity, which in turn helps to 7 E‘ M
maintain our safety record. s s ., i [T —
. . -ir'-sg--' :—::-a-::-.re -.sr.":-:f-:f.nae and i the lost 11 mant's [ ooy vevted sbe
Senior Planning Manager vt e s gy ance et the ey of e fotoge an ANV

O= - et
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Here to support your journey!

InnoTrans

If you'd like to find outmore...  Visit us at InnoTrans! o’

InnoTrans 2024
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Thank you for Listening!

enquiries@onebigcircle.co.uk
0845 838 7178

www.onebigcircle.co.uk

One Big Circle, Unit 7-8 Temple Studios,
Lower Approach Road, Bristol, BS1 6QA
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