
When All is Tread and Finally Done

SUMMARY
This project will create a machine learning tool, and develop 
resources for national implementation, to enable police 
forces to operationalise the use of footwear upper evidence.  
It will also investigate key areas including the influence of 
bias on interpretations and combining footwear mark and 
upper conclusions for use in court. 

ORGANISATIONS
West Yorkshire Police​
University of Staffordshire

Footwear caught on camera, such as CCTV, provides a forensic 
opportunity, but challenges currently exist for its use.  Firstly, the methods 
for identifying the make and model of footwear caught on camera were 

inefficient, as tools available (such as sport shoe websites) were not developed for this purpose.  
Secondly, investigations can include both footwear upper and mark evidence, but whether features 
from each could be combined to form one, overall conclusion was not well understood.   In these 
cases, it was also not clear whether the viewing order of the upper and marks evidence could influence 
the practitioner’s judgement.  Finally, there was a requirement to operationalise this work safely, to 
support sustainability and future growth.​investigation.

•	 A national footwear working group has 
developed guidance for situations where 
features from upper and mark evidence could 
be safely combined.  Consideration was given 
to the types of scenario and the features 
observed, to prevent misinformation and 
double counting.​

•	 Representatives from 12 forces have received 
training on the method for capturing uppers 
under white and near-infrared light for 
inclusion into a reference dataset.  This 
research has been disseminated via webinars, 
online presentations and international 
conference attendance.​

A phased approach is being developed to 
incorporate reference images and the ML 
software (following further development and 
refinement) into the National Footwear Database.  
Members of the team are working with the 
Forensic Science Regulators Office to incorporate 
this evidence type into a Forensic Science 
Activity.  Members of the team will continue 
to provide training to practitioners and deliver 
awareness sessions to senior leaders when 
required.​

  NEXT STEPS

 INNOVATIVE RESEARCH

THE CHALLENGE

To address these challenges, the aims of our 
project were to:​

•	 Create a machine learning driven footwear 
identification tool. This would autodetect the 
shoe in the footage and based on a training 
dataset be able to categorize the shoe type.​

•	 Investigate whether the viewing order of 
footwear upper and marks evidence could 
influence the practitioner’s judgement.​

•	 Investigate whether casework containing 
both footwear upper and marks evidence 
could be safely combined to form one, overall 
conclusion.​

•	 Enable operationalisation of this knowledge 
via training, knowledge exchange and 
dissemination.​

​

•	 A prototype machine learning tool with 
user-interface has been developed.  The 
proof of concept has been presented to 
end-users, including practitioners, senior 
leaders, software developers and Home Office 
representatives.​

•	 A research study involving 75 participants 
found that judgements could be influenced by 
the order in which footwear treads and uppers 
were viewed.  However, the judgement could 
be affected regardless of which evidence 
type was viewed first.  This influence 
tended to improve or support the original 
judgements, having a positive rather than 
negative effect on outcomes.  These results 
are being explored further prior to publishing 
recommendations.​
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