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The Liverpool City Council SMART Pedestrian Project is a research collaboration between the SMART Infrastructure 
Facility (SMART),  Liverpool City Council and industry partner Meshed. The project was conducted over a one-year period 
from March 2018 to March 2019, and funded by a federal Smart Cities and Suburbs grant. 
 
The project uses smart technology, via a smart sensor, and open data for the real-time measurement of pedestrian 
movement. In identifying movement patterns (such as where and when congestion is heaviest and the number of 
pedestrians present at a certain place and time), the data will support the future evidence-based decisions around the 
urban street design in Liverpool. 

Essential to the successful implementation of the project was the involvement of the community of Liverpool. SMART 
held stakeholder engagement and consultation workshops (figure 1.) aimed at raising awareness, identifying concerns 
and highlighting the benefits of the project. Using gamification techniques to generate a diverse range of opinions, 
participants raised concerns around a variety of different topics as well as the initial traffic congestion topic. 

 
Figure 1: Community Workshop 

With the objectives of the workshops front of mind, key locations were mapped out where the smart sensors should be 
deployed in order to gather the most relevant data. People, bicycles, motorbikes, trucks, cars and buses are tracked using 
a smart visual sensor. This sensors use a combination of existing CCTV, image recognition, smart device counting, Wi-Fi 
and digital networking technology, to send a signal over the Internet, identifying the spatial positioning of each moving 
object. 

 
Developed by SMART. The smart visual sensor detects and tracks the moving people and vehicles in a live video feed 
using video analytics. This video feed is run directly on the sensor device and only the resulting 'frames' are transmitted.  
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Because of the limited information transmitted via IoT, the data is entirely privacy compliant and allows for this real-time 
tracking without the possibility of personal identification. The sensor, or 'smart cameraman’ can be standalone or 
attached to existing street infrastructure and CCTV cameras as seen in figure 2.  Integrated into the smart sensors as well 
as the Liverpool CCTV network, was a machine-learning algorithm that detects frames, differentiates and tracks the 
objects. This machine learning, an application of artificial intelligence, automatically learns from the ongoing experience, 
enabling the analysis of vast amounts of data without human assistance. 
 

 
 

Figure 2: Counting using existing CCTV network 
 

 
 

Figure 3:  Example of Visualisations 
 
 


