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engineering teams and installing new Smart Meraki cameras added huge cost to the 
project. 

Following several design workshops led by T&D, which involved key stakeholders from 
specialist areas such as Customer Operations, SHE and Network Security etc. we agreed 
on the following design principles: 

• The smart technology stores the image of the incident for 14 days (aligned with
LU’s CCTV retention policy and ALL faces are blurred).

• The analytics can tell the difference between staff and customers.

• NO facial recognition is performed.

• Smart Station technology will not be used in any disciplinary procedure.

• The Smart Stations dashboard will not be used as a tool to measure or manage
the performance of station staff.

• No audio is analysed or recorded – our cameras have no microphones.

• Smart Station technology will not replace station staff, they are essential to
decide how to resolve an identified incident.

An important output at this stage was to define our use cases and triggers. Our initial 
classification of 77 use cases, established 33 with a high and medium category. 
Following several prioritisation discussions with staff from Willesden Green and subject 
matter experts, we agreed on the following 11 use cases: 

• Crowd Movement
o A count of all customers entering and exiting the station (Insights only)
o A count of all customers entering and exiting the gate-line (Insights only)

• Unauthorised Access
o Customers accessing unused platform (Real-time alert)
o Customer using platform end barriers (Real-time alert)

• Safeguarding
o Person(s) sat on bench for longer than 10 minutes (Real-time alert)
o Person(s) leaning over the platform edge (Real-time alert)
o Loitering in safeguarding area for longer than 10 minutes (Real-time alert)
o Loitering in the ticket hall for longer than 15 minutes (Real-time alert)
o Person(s) over the yellow line for longer than 30 seconds (Real-time alert)

• Mobility Assistance
o Person(s) with a wheelchair (Real-time alert)
o Person(s) with pram (Insights only)
o Person(s) with excessive luggage (Insights only)
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• Crime & Anti-Social Behaviour
o Arms raised, acts of aggression (Real-time alert)
o Carrying or using a weapon (Real-time alert)
o Smoking & Vaping (Real-time alert)
o Unfolded bikes & e-scooters (Real-time alert)

• Person on Track
o Person(s) on track (Real-time alert)
o Animal on track (Real-time alert)

• Injured & Unwell
o Person(s) on floor (Real-time alert)

• Hazards
o Wet floor and puddles (Real-time alert)
o Litter and debris in the station (Real-time alert)

• Unattended Items
o Any package/bag left unattended in the station (Real-time alert)
o Animal without a lead (Real-time alert)

• Stranded Customers
o Person(s) unable to exit or enter the station (Real-time alert)
o Person(s) stuck at the top or bottom of the stairs (Real-time alert)

• Fare Evasion
o Person(s) jumping over a closed gate (Insights only)
o Person(s) jumping over a non-gated area of the gate-line (Insights only)
o Person(s) crawling under a closed gate (Insights)
o Person(s) tailgating “double gating” (Insights)
o Person(s) walking through an open gate without tapping (Insights)

Review sessions with staff from Willesden Green enabled the team to understand key 
processes related to each use case, ensuring there was no change or impact to existing 
processes, standards, or rule books. 

Governance 
To support the PoC, T&D established and Chaired the Smart Station Steering Group 
(attendees listed in Appendix A) to provide specialist advice, ensure delivery of the 
initiative outcomes and the achievement of outputs, this included: 

• Provide input to the development and design decisions

• Monitor the progress against its objectives

• Provide a point of escalation for risks and issues

• Review outputs and outcomes against objectives
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Technical Issues 
During the early phases we encountered technical issues which resulted in outages. 
Examples of these outages are listed below: 

There was a power outage following the fire panel testing at Willesden Green station, 
and this resulted in the switch defaulting to its original settings. This outage identified 
that the ‘Uninterruptable Power Supply’ (UPS) was not installed as originally designed 
and planned. Shortly after the power outage, Telent returned to the station and re-
configured the switch and installed the UPS. 

Following a few days of online activity, we noticed that planned triggers of the system 
were not being presented as alerts in the dashboard. After further investigation by the 
supplier it was confirmed that one of the ‘Graphics Processing Units’ (GPU) was not 
working. To fix the issue, our supplier had to deliver a new edge processing device which 
required Telent to carry out a new install on-site. The new device was successfully 
installed, and we continued to have two working GPU’s as per the design. 

Following several days offline, and numerous on-site visits by Telent we established 
that the sim in the router had reached its data allowance. Once the issue had been 
identified, Virgin Media O2 quickly changed the allowance to ‘unlimited’ and we 
continued to monitor data usage. 

In September 2022, we were experiencing numerous daily outages of the dashboard 
over several weeks. The team carried out extensive analysis and multiple tests on the 
edge device and network components to identify the root cause. During the 
investigation, it was established that the encoder was sending the frames (CCTV images) 
in bursts which was overloading the edge device memory. As the edge device was 
accepting all the frames and then trying to process them, it limited the edge device’s 
capability to process further streams, reducing the frames per second (FPS) to zero. The 
system was auto recovering after some duration. It was also identified that around 4 
million frames were sent to the edge device in a period of 10 minutes, instead of the 
expected 330K at the 25 FPS for 24 cameras. This was quickly resolved, and no further 
outages occurred.  

The above outages did highlight our need for improved reporting, enabling the team to 
identify quickly when the system was offline. This resulted in several reports being 
developed, for example, camera availability (is the camera online) and a separate report 
showing the frames per second output. 

Simulations 
Prior to the launch of each use case trigger, we had to carry out extensive simulations at 
Willesden Green station. This required detailed planning and support from our 
operational colleagues. Due to the nature of some of the use case triggers e.g. weapons 
detection and person on track, we had to conduct the simulations during non-
operational hours.  
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S imulations  
Before the deployment of each use case trigger the T&D delivery team conducted 
extensive simulations at Willesden Green. This required careful planning to ensure all 
simulations were conducted in a safe environment. As mentioned previously, some 
simulations e.g. person on track had to be conducted during non-operational hours. 
 
On occasions, it did require the help and support from operational colleagues to notify 
customers when simulations were happening on the stations.  Nas Ali also conducted 
many simulations at times when the delivery team were unable to visit Willesden Green 
station. 
 
It is likely that further simulations would be required if smart stations were to be 
extended into more stations. Conducting simulations will require people to support in 
the process and it will take time to complete, this must be considered when identifying 
project roles and responsibilities. 
 
Human F actors  
To improve the response rate to alerts, we must consider making Smart Stations an 
essential part of kit for Station Supervisors. Ensuring all alerts are acknowledged by 
staff will improve the situational awareness and response to incidents. 
 
This may also result in future integration requirements into other existing applications, 
removing duplication and driving efficiencies.  
 
Future phases must build on the existing guidance material and adopt a similar 
engagement model and conduct face to face briefings. This may prove a challenge if the 
station has high numbers of staff rostered at that station. Implementing Smart Stations 
at a larger station will take longer and will require more frequent engagement with 
staff.  
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Appendix A 
Members of the Smart Station Steering Group: 
 

• Nick Allen – Lead Technology Advisory Manager (Chair) 
• Jacqueline Attoh-Ammah (Product Manager, Transport Services)  
• Ray Adabra – Senior Stations Delivery Manager  
• Daniel Howarth - Head of CO Strategic Delivery & Change 
• Simon Abernethy – Strategic Delivery & Change Manager 
• Christopher Weaver – Area Manager Jubilee North 
• Naz Ali – Area Manager (Seven Sisters) 
• Trevor Hardy – Head of T&D Portfolio, Infrastructure Transformation 
• Alistair Montgomery – Strategic Delivery & Change Manager 
• Simon Ponsonby – Customer Service Manager (Willesden Green) 
• Kayode Jimoh – Customer Service Manager (Jubilee Line) 
• Patricia Horgan - Head of Business Partnering 
• Jacqueline Robertson – HR Business Partner 
• Simon Guild – Head of Privacy and Data Protection 
• Craig Marshall - Privacy Adviser 
• Mandy McGregor - Head of Policing and Community Safety, Policing & Community Safety 
• Helen Dimond - Customer Experience Lead, Cust Insight Strategy and Experience 
• Dipen Patel – Telecoms Engineer 
• Fikriye Erdogan - Senior Sourcing Manager Connect, PC - IT 
• Daniel Knight - Open Innovation Manager, Strategy & Innovation 
• Luke Nicholls – Senior Business Analyst 
• Nicola Brady – Senior Operations Policy & Problem-Solving Manager 
• Jon Poett – Operational Policy Manager 
• Gordon Barnes – Network Security Risk and Planning Manager 
• Felicia Harris – SHE Business Partner 
• David Kelly – London Underground CCTV Data Manager 
• Roberto Rincon – Technology Strategy Manager 
• Daniel Middlehurst – Revenue Control Inspector  
• Fabia Barrenger – Change Design Lead 
• Tilly MeehanGooch - Strategic Delivery & Change Manager 

 
 
 
 
 
 
 
 
 
 
 














