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BEAT: Baseline Ethical Assessment Tool

SUMMARY

BEAT is a local-first investigative text analysis capability
for policing, developed from PULSE to support ethical,

human-led OSINT analysis. It helps investigators

identify linguistic, behavioural and contextual patterns

ORGANISATIONS

Hertfordshire Constabulary
OSIRT Ltd
University of Hertfordshire

across online material while prioritising proportionality,

controlled data handling, transparent outputs,

investigator oversight and responsible use in sensitive

digital investigations.

Digital investigations increasingly involve high volumes of online
Bl g | =Ko g VAN MM 3\ (€] Sl material, pseudonymous profiles and fast-moving behavioural patterns.

Investigators need to identify relevant signals quickly while maintaining

proportionality, transparency and public confidence in the use of Al-supported tools. BEAT was built on
PULSE, developing a policing-ready approach to investigative text analysis for online harms including
harassment, exploitation, fraud and hate speech. The aim was to improve analysis of complex digital
material while keeping control, trust and adaptability central to use.

INNOVATIVE RESEARCH

BEAT developed PULSE into a more operationally
focused capability for policing. The project
focused on adaptive content categorisation,
analytical workflows and decision-support
features that help investigators identify linguistic,
behavioural and contextual patterns across large
bodies of digital text.

The ethical approach centred on practical
safeguards: local-first processing, controlled
handling of sensitive material, transparent
analytical signals, proportionate triage and
human-led decision-making. Outputs are treated
as investigative leads, not automated conclusions,
requiring human review, corroboration and
evidential assessment.

The project established BEAT as a responsible,
policing-focused approach to investigative text
analysis, with a strong emphasis on operational
usefulness, local control and human oversight.

It translated the original concept into a clearer
model for how Al-supported OSINT can be used
proportionately in sensitive digital investigations.

A key output was the development of practical
safeguards around local-first processing,
controlled handling of sensitive material,
transparent analytical signals and investigator-
led decision-making. This strengthened BEAT's
position as a decision-support capability, helping
users identify patterns and leads while keeping
interpretation, corroboration and evidential
assessment with investigators.

The work also clarified how BEAT should be
adopted safely. It identified the importance of
clear use boundaries, user guidance, repeatable
workflows and future assurance around accuracy,
usability, privacy impact and false-positive
awareness. This provides a strong foundation for
wider piloting and operational evaluation.

NEXT STEPS

The next phase is wider operational learning,
refinement and adoption. Further work should
expand use cases, strengthen evaluation with
real users and continue testing against emerging
crime types and online behaviours.

Ongoing governance should focus on
explainability, privacy impact, proportionality,
false-positive awareness and user confidence.
BEAT provides a model for responsible Al-enabled
OSINT in policing: locally controlled, operationally
relevant, privacy-conscious and designed to

keep humans , not algorithms, at the centre of
decision-making.

Science
&Technology  police STAR Fund
L'J in Policing

HERTFORDSHIRE

University of U H
CONSTABULARY Hertfordshire

©)SIRT



Project Nebula: Harnessing Image & Video Generative
Al in Law Enforcement

SUMMARY

This project enables Law enforcement to harness the

potential of image and video generative Al (GenAl)

to support online intelligence and policing missions.

It has supplied recommendations for organisational
improvements and established technology and
methodology to reduce the likelihood of Al imagery
detection by humans or technical tools.

ORGANISATIONS

YHROCU

CENTRIC

Collaboraite

Internet Investigation Solutions - Long Arm
Vestigo

Harnessing Image and Video Generative Al (GenAl) directly benefit policing
Bl g | 03 V-V MM S\ [€] S operations within open-source and covert policing missions giving them

the power to create realistic online personas and build a character’s

identity, enabling intelligence collection opportunities whilst minimising the risk of detection. Project
Nebula, aligned to the NPCC Al Vision strategy to establish UK policing as a leader in applied
responsible Al, enhanced the knowledge base and proposed potential solutions to address the need to
create, manage and maintain GenAl in an operating landscape which was not fully understood.

INNOVATIVE RESEARCH

This research incorporated a review of the
GenAl landscape, the safety and security of
platforms suitable for policing use and evaluated
technologies. This enabled the most appropriate
tools to be selected and the establishment of
new workflow processes to create and maintain
images. These results were scientifically tested
to ensure their use is better understood and
proven to be safe and suitable for operational
deployment now and for the foreseeable future.
Training material and user guides were also
created enabling safe deployment of GenAl into
investigations and operations.

The research reviewed current legislative/
regulatory/policy environment in the UK & Policing
and made five recommendations to support
nationally consistent guidance and the proposed
development and use of GenAl. The project also
established a 41% reduction in positive human
identification of GenAl images.

In the technical assessment the enhanced Project
Nebula images successfully defeated detection

in one tool in 50% of images and the second tool
in 20%. This demonstrated identified techniques
and methods can be deployed to make it harder
to identify any images as Al generated. However,
there was no single reliable method identified,
especially against tools that are regularly updated.
Freely available online tools are less effective
than commercial tools, with the specialist law
enforcement tools were most adept at identifying
images as Al or manipulated.

This project has provided a baseline to better
understand what the most secure and effective
technologies are to deploy and crucially
consideration to the level of capability of their
operational target, to then adapt and deploy the
technical tradecraft in their approach based on
Nebula learning and the published training guides.

NEXT STEPS

The tools and processes developed through
Project Nebula have been successfully piloted by
YHROCU teams. The recommendations from the
research will now be utilised to ensure a legal and
policy compliant implementation.

The increased capability and benefits will be
shared through national networks, to enable
others access to the tools.

Staff within the YHROCU will utilise horizon
scanning, enabling the rapid adoption of
developing GenAl technology, following the
processes and assessment frameworks developed
from the project.

Work will continue to reduce the effectiveness of
GenAl detection, both by human assessment and
technical assessment, to maximise operational
success.

Existing process Project Nebula

Comparison of Al-generated images
‘before’ and ‘after’ Project Nebula
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STARIST: Al Support for Early Stalking Identification and

Risk Assessment

SUMMARY

STARIST developed an Al-supported framework to help
police identify stalking earlier and more consistently from
multiple case material. It combines AlI/NLP, specialist policing
knowledge, and officer review to turn fragmented reports
into structured evidence, risk indicators, and accountable
assessments, supporting faster identification, better victim

ORGANISATIONS

Cheshire Constabulary
Suzy Lamplugh Trust
Dorset Police
University of Warwick
University of Leeds

protection, and more consistent decision-making across

forces.

Stalking is often visible before it is recognised. Victims may describe
il g | o VA\M M S\ [¢] W repeated contact, surveillance, or changes to daily life without using the

word “stalking”. However, many stalking victims do not report to police,

many reported cases are misidentified, with call handlers often being able to only see part of the
picture. Missed or delayed identification can affect victim support, resource allocation, and confidence
in the criminal justice system. As a result, current recognition can depend on specialist detective
resources manually reviewing incidents. That process is valuable, but time consuming and difficult to

scale.

INNOVATIVE RESEARCH

STARIST developed an integrated AlI/NLP decision
support workflow for early stalking identification
and rapid analysis of complex cases. Rather than
relying on a single model, the system coordinates
multiple Al components that work together to
assess different indicators linked to stalking,
including escalation, preoccupation, breaches,
etc. The framework combines two complementary
forms of reasoning. One part of the system
follows structured expert knowledge developed
through specialist Harm Reduction Unit (HRD)
practice, assessing cases through sequential

and hierarchical analysis of different stalking risk
dimensions. Simultaneously, the system integrate
patterns emerging from historical cases, helping
capture signals recognised by experienced
investigators through repeated exposure to
cases. The STARIST workflow support with

equal emphasis information analysis and case
review. The interface automatically organises and
breaks down case material, extracting relevant
entities such as people, locations, organisations,
and dates, alongside event-level information
describing who did what, when, where, and

in what context. These outputs are combined
into structured visualisations, behavioural
timelines, risk breakdowns, and evidence-linked
assessments designed to help officers review
information more quickly and consistently.

STARIST has shown the potential for Al to help
forces review stalking-related material more
quickly and consistently when it is designed
around police expertise and officer oversight.
The proof of concept showed that case material
from different perspectives, including victims, call
handlers, and police records, can be turned into
structured summaries, risk indicators, timelines,

and evidence—linked assessments that officers
can inspect for faster and consistent assessment.

The strongest results came with the model
assessing cases assessing the same stalking
indicators adopted by the specialist officers. The
system achieved strong performance across the
Harm Reduction Unit assessment dimensions,
with an average accuracy of over 80% in less
than a minute per case, despite working with
anonymised or incomplete operational data. Most
importantly, STARIST confirmed that for policing
the value lies in both automatic, consistent
assessments, and a reviewable workflow helping
officers analysing the evidence, understand the
risk indicators, and review the reasoning before
decisions are made.

NEXT STEPS

The next stage is controlled scaling and testing.
The STARIST framework can be tested with other
forces using similar data and systems, adapting
local templates while keeping the core evidence-
to-assessment pipeline. Future work will also
explore use with Single Online Home and other
self-reporting routes, supporting more consistent
assessment of victim reports. The model can then
be expanded to draw on wider lawful context,
including previous incidents, call logs, protective
orders, breaches, and suspect history.
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Generative Al for Matching Engine and Temporal
Analysis in Investigations

SUMMARY ORGANISATIONS

The project intends to use Generative Al to enhance British Transport Police
investigations by linking data across text, images and

video. It will improve record matching, enable analysis of

unstructured data, and deliver a secure, scalable platform

that supports faster, insight-led decision-making across

British Transport Police operations and future capability

growth overall.

British Transport Police is exploring how Generative Al can help transform

THE CHALLENGE investigations by making it easier to connect information across text,
images, video and audio. Investigators often need to review large volumes
of material from different sources, which can be time-consuming and can make it harder to identify
links, patterns and opportunities quickly. This project focuses on two important operational challenges.
The first is improving the matching of lost property and stolen property records held across different
organisations, helping reduce duplication and support a clearer understanding of crime patterns. The
second is strengthening the ability to interrogate a wide range of evidence and better understand
sequences of events across multiple data sources in complex investigations. Together, these challenges
highlight the opportunity for a more joined-up, efficient and insight-led approach to investigation.

In parallel, the investigative platform has
INNOVATIVE RESEARCH demonstrated strong capability in analysing

. . _ unstructured data, particularly video and images.
The project will develop a Generative Al-powered |t enables rapid interrogation of large volumes of

multimodal matching engine that can bring content, with the ability to process lengthy video
together text, image, video and audio data to footage in minutes, significantly reducing manual
support investigative work. By combining vision-  revjew time. Notably, it can cross-reference
language models, multimodal analysis and text inputs (e.g. descriptions or keywords)
temporal sequencing, the system will help identify it visual data to surface relevant segments
links across different datasets and generate quickly. This multi-modal capability has clear
clearer contextual insights for investigators. potential to enhance investigative workflows,

. . . : accelerate insight generation, and improve overall
The project will be delivered in a secure and investigative effectiveness.

governed environment, using cloud-based Al

tools and robust testing methods. The project

will be evaluated through a mixture of real-world NEXT STEPS

and role-played scenarios, including lost property

matching and event reconstruction across CCTV,  Next steps focuses on transitioning the solution

audio logs, messages and reports. This will help into operational use while expanding capability.
demonstrate how Al can improve efficiency, This includes building the current solution into an
generate stronger leads, and support the alpha product and releasing it to selected teams
responsible adoption of new technology across for wider testing, strengthening and scaling the
policing. back-end infrastructure, and integrating additional

data sources, starting with our DEMS platform.
m Further work being carried out to explore

other use cases leveraging the same matching

engine, such as identifying graffiti through tag

recognition. The programme also welcomes

A key finding is that applying Generative Al collaboration with other forces to support broader
significantly improves the identification of adoption and shared learning.

matches across siloed datasets, reducing manual
effort and increasing match accuracy. This

was validated through testing on synthetic lost
property data, confirming the effectiveness of
the matching algorithm. However, challenges
remain in securing and integrating real third-party
data, meaning further work is required to fully
operationalise the solution. The impact to date is
twofold: operationally, the solution shows clear
potential to improve investigative efficiency and
resource prioritisation; strategically, it provides

a scalable, secure foundation for expansion as
additional data sources become available.

BRITISH
TRANSPORT
POLICE
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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.

ORGANISATIONS

West Yorkshire Police
University of Staffordshire

It will also investigate key areas including the influence of
bias on interpretations and combining footwear mark and

upper conclusions for use in court.

Footwear caught on camera, such as CCTV, provides a forensic
THE CHALLENGE 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.

INNOVATIVE RESEARCH

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.

« Avresearch 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.

« 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.

NEXT STEPS

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.

o
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Use of Microbial Forensics to Explore the Visualisation

of Fingerprints

SUMMARY

Advancements in microbial characterisation potentially

place forensics sciences at the cusp of new opportunities
enabling identification and proof of physical contact between
individuals. An unresolved challenge. Applying advanced
microbial and mass spectrometry technologies, we have
explored the methods underpinning the visualisation

ORGANISATIONS

West Midlands Police

University of Central Lancaster
John Moore Liverpool University
Sheffield Hallam University

of fingerprints on skin, which would assist major crime

investigations.

This interdisciplinary, timely and blue-sky research project has made a
il g | o V-\ MM S\ [e] 2 pioneering exploration of methods potentially enabling visualisation of

fingerprints on living skin —a 50-year-old challenge. This potential new

capability will lead to faster suspect identification/confirmation — particularly in the investigation of
offences where physical touch is a key component (e.g Violence Against Women and Girls (VAWG),
such as rape and serious sexual offences, and strangulation). The challenges included, amongst other,
microbiome variability and low biomass, difficulties in breaking bacterial cell walls, and contamination.

INNOVATIVE RESEARCH

The project has combined microbial
metagenomics and mass spectrometry, to explore
and develop methods enabling the detection of
the microbiome in fingerprints.

The design of experiments was driven by
foundational knowledge gathered by mapping
the landscaping and state-of-the-art of analysis
of the skin microbiome (Ralebitoso-Senior et al,
Scidus, submitted).

A subsequent body of work consisted in
metagenomically charactering the most frequent
microbial populations detected in human
fingerprints and determining whether different
digits carried significantly different microbiomes.

Reference methods were subsequently developed
to characterise the composition of the human
microbiome encompassing again metagenomics
(for DNA analysis) and mass spectrometry
(underpinning lipidomics for lipid detection,

and proteomics for protein detection). These
reference methods were then transferred to the
analysis of the microbiome in the fingerprints

of donors, with some instances of time course
experiments to assess persistence of microbial
deposits.

From a metagenomic point of view, strong donor-
specific microbial signatures could be recovered
at time 0. On average, 27% of the total amplicon
sequence variants (ASV) identified were unique
to a single donor, despite only present on a single
finger and not shared between different fingers.

Over the course of 1 month, microbial profiles
remained distibguishable between donors, with

high classification performance. Unique ASVs
were identified on each finger of each of the 100
donors but they did not persist, with only 8%

of donors showing the survival of some of their
unique ASVs beyond 24 hr.

These findings demonstrate that donor-unique
ASVs are highly transient and do not represent
stable markers of individual identity; this suggests
that individual identification is not primarily

driven by rare donor-specific ASVs, but rather

by the overall microbial community structure.

The association between the person touching an
object and the object itself was poor —this may be
associated with poor or low transfer.

Whilst a method was developed for the release,
digestion and detection of bacterial proteins, the
application of proteomics is to date unsuccessful
due to low reproducibility linked to variability

in the resilience of the bacterial cell walls to
disruption. Lipidomics proved to be a much better
strategy with all the reference skin isolates in a
fingerprint providing distinct lipid content.

NEXT STEPS

Complete the lipidomic analysis to identify
microbial signatures and to analyse the
fingerprints collected from the 75 donors, with
the aim to identify clusters, potentially indicating
personal information (lifestyle, hobbies, sex).

Adapt the lipidomics methodology to image these
microbial lipid signatures in fingerprints to provide
the link between the biometric and the contextual
intelligence, thus informing imaging of fingerprints
on skin.

Future research should also focus on whether the
stable, genomic-scale identifiers persist through
transfer and environmental exposure to enhance
real-world forensic applicability.
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Gendering Police Custody: Examining Women's
Experiences of Police Custody

SUMMARY

The Baird Report highlighted concerns about gendered

police custody. Currently little is known about the

applicability of those findings beyond GMP. Through a more
systematic qualitative and quantitative analysis, this research
investigates women’s lived experiences of police custody

ORGANISATIONS

West Yorkshire Police
University of Sheffield
University of Warwick
Cardiff University

in West Yorkshire, identifying challenges and best practice

solutions.

Women account for 16% of suspects held in such police custody in
Bl g |0 g V:\ MM S\ [e] W Frgland and Wales (Home Office, 2025a). Yet, there has been limited
research into this cohort’s experiences of police custody. The recent

Baird Report afforded some insight, identifying significant problems within Greater Manchester Police,
which was the specific focus of the inquiry. This included poor care of detainees, many of whom
were also victims of domestic abuse (Baird, 2024). However, the applicability of those findings and
recommendations nationally is currently unknown. This limits the possibility of evidence-informed
policy and practice reforms, presenting a major barrier to improving police treatment of women

detainees.

INNOVATIVE RESEARCH

The Police STAR funded ‘Gendering police
custody’ project sought to understand women’s
lived experiences and needs in police custody
in West Yorkshire, identifying challenges and
informing best practice solutions.

This was through a comprehensive review of the
literature and the collection of a range of mixed-
methods data, including: WYP police custody
record data from 1 January 2025 - 31st December
2025; interviews with 44 women with lived
experience of police custody; interviews with 43
police custody staff in WYP and other criminal
justice practitioners; 9 interviews with national-
level police custody stakeholders; 179 hours of
observation in police custody and of relevant
OOCR interventions and scrutiny panels.

In the literature review, we showed that women
have rarely been directly considered in empirical
police custody research. Also, in existing police
custody policies next to no attention is paid to
women, and, conversely, to police custody in
policies about women and the criminal justice
system (Skinns et al., 2026).

Preliminary analysis of the empirical research
showed potential risks of criminalising women in
domestic abuse and assault on emergency worker
cases, as well as challenges with regarding or
labelling all women as vulnerable. Yet police
custody was also experienced by women as
painful owing for example to uncertainties

about the wellbeing of their children. Responses
to these challenges included diversionary
measures, such as non-authorisation of detention,
voluntary interviews and OOCRs, and additional
support provided by women welfare officers.

How routinely these measures were offered

and provided, however, were impacted by staff
busyness, perceived deservingness of women
suspects and wider pressures on custody and on
others that work there.

NEXT STEPS

We will next be finalising the analysis of the data
and drafting reports and presentations on key
findings and recommendations for policy and
practice. These will be shared at an end of project
event in the School of Law at the University of
Sheffield on the 23rd of June. Subsequently, we
will work with police and other stakeholders to
implement recommendations from the research,
such as into the update of the National Police
Custody Strategy in Autumn 2026.
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West Yorkshire Police Trauma Tracker

SUMMARY

Trauma Tracker is a pioneering, data-driven wellbeing system
that identifies traumatic exposure across policing, supports
early intervention through structured supervisory debriefs,

ORGANISATIONS

West Yorkshire Police
Oscar Kilo - NPWS

and strengthens leadership accountability. Combining
academic research with secure digital design, it enables
proactive, ethical and evidence-led support to improve

workforce resilience and organisational wellbeing.

Police officers and staff are routinely exposed to traumatic and
Bl g | V-V MM 3\ [e] S cmotionally demanding incidents, yet the impact of this exposure is

often hidden, cumulative, and inconsistently recognised. National

surveys show high levels of burnout, fatigue and psychological distress across policing, with trauma
frequently contributing to sickness absence, presenteeism and attrition. Forces lack a consistent,
data-led method to understand what their people are exposed to, how it affects them, and where
early intervention is most needed. Trauma Tracker set out to address this gap by creating an
evidence-based, ethical and operationally practical way of identifying acute and cumulative traumatic

exposure across the policing workforce.

INNOVATIVE RESEARCH

Trauma Tracker combines academic research
(Police Traumatic Events Checklist-PTEC) with
secure digital design and supervisory practice to
create a proactive system for monitoring trauma
exposure.

The project developed three integrated
components: a digital debriefing form that
captures contextual information following
traumatic events; a team-level view for
supervisors to support early wellbeing
conversations; and an organisational-level
dashboard providing leaders with aggregated
trends.

The system uses structured data, automated
triggers and role-based access to ensure trauma
information is handled ethically, proportionately
and solely for wellbeing. Pilot testing assessed
data accuracy, incident-selection logic,
supervisory workflows and the effectiveness of
the tool in real operational environments.

Trauma Tracker has demonstrated clear benefits.
Supervisors reported greater confidence

in identifying staff who may require early
intervention, enabling timely conversations and
referrals that might previously have been delayed
or missed.

The system accurately identified traumatic
incidents using PTEC indicators, supported by
validation in testing. Supervisors used Trauma
Tracker insights to recognise cumulative
exposure, adjust deployment, and access support
pathways such as Trauma Risk Management
(TRiM), the Employee Assistance Programme and
other wellbeing services.

Early results show improved oversight, stronger
leadership accountability and increased cultural
confidence in trauma-informed conversations.

The project also highlighted important learning
relating to data quality, security controls and
the need for strong engagement and training to
embed consistent practice.

NEXT STEPS

The next phase will embed force-wide adoption,
refine access controls, and strengthen integration
with HR and incident-recording systems.

A national licensing and intellectual property
framework has been developed to support wider
adoption across UK policing.

Further development will focus on enhanced
analytics, improved supervisor guidance, and
long-term evaluation of wellbeing outcomes,
sickness trends and cultural change.

Trauma =
Tracker will
continue to
evolve as

a national,
evidence-led
model for
supporting
workforce
resilience and
delivering
proactive
wellbeing
across
policing.

Awards 2025
rauma Suicide Prevention
Wir
West York
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Pilot-Testing Multiple Interventions to Enhance Mental
Health and Wellbeing of Police and Law Enforcement
Staff

SUMMARY

This pioneering project aims to evaluate the efficacy of
cost-effective evidence-based interventions in enhancing
the mental wellbeing of secondary investigators and analysts
(SIAs) working with traumatic material. Findings will inform
and influence national policies and practices, improving
support for SIAs and benefiting the broader criminal justice
system.

ORGANISATIONS

NPCC - Recruitment, Retention and
Wellbeing of Investigators Programme
University of Birmingham

Police personnel, including secondary investigators and analysts, face
Bl g | o4 V-V MM S\ [e] S significant mental health challenges due to repeated exposure to traumatic
material. In England, police sick leave has more than doubled over the
past decade, with rising absenteeism linked to trauma, heavy workloads, and limited support. Despite
this growing need, existing wellbeing provisions remain insufficient, putting workforce resilience and
operational effectiveness at risk. This underscores the urgent need for scalable, evidence-based, and
cost-effective strategies to protect and support the mental health of those who safeguard the public.

INNOVATIVE RESEARCH

This project addressed the often-overlooked
mental health needs of Secondary Investigators
and Analysts (SIAs), who faced significant indirect
exposure to trauma while supporting serious
crime investigations. It pioneered a practical,
evidence-based approach by testing four
interventions—imagery training, psychoeducation,
Tetris gameplay, and mindful nature walks—to
reduce distress, build resilience, and support early
wellbeing.

Participants were assessed before, immediately
after, and at three months, and feedback from
SIAs was collected to capture both challenges
and benefits, helping to refine the approach.
Intervention outcomes were also compared with a
control group to evaluate effectiveness.

In total, 245 data points were collected across
pre-, post-, and three-month assessments.

The interventions produced meaningful

benefits, although effects varied by approach.
Psychoeducation broadly reduced stress, anxiety,
and mild PTSD symptoms, while improving
wellbeing, supporting early recognition of distress
and adaptive coping.

Image rescripting reduced anxiety and PTSD,
enhancing coping and wellbeing by targeting
intrusive mental imagery.

Mindful nature walks lowered stress and anxiety
and boosted wellbeing, providing restorative
support, though PTSD and depression were less
affected.

Tetris gameplay offered short-term relief from
intrusive visual memories, with limited impact on
broader symptoms.

Across interventions, anxiety, stress, and
wellbeing were most responsive, while depression
and PTSD appeared more resistant to change.

Feedback from 22 participants highlighted
that they would like these interventions to be
integrated into their wellbeing policy, and that
workload pressures remain a major barrier

to maintaining wellbeing, emphasising the
importance of flexible, mechanism-specific
strategies.

Overall, the findings underline that there is no
one-size-fits-all solution—different interventions
target different outcomes, and a combination of
approaches is needed to effectively support SIAs
exposed to cumulative occupational stress.

NEXT STEPS

The findings are disseminated through multiple
channels to reach relevant stakeholders. These
insights will inform the national wellbeing toolkit
for investigators, providing SIAs with personalised,
and accessible support tailored to their needs.

Police forces have expressed interest in
understanding how these findings can be applied
in practice. Accordingly, we plan to co-design an
implementation plan that will support the wider
rollout of effective interventions across forces,
taking into account the practicalities, barriers, and
facilitators identified during the study.
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Evaluating the Potential Use of Drone-Mounted MSI
Sensors to Locate Submerged Human Remains

SUMMARY

A project to carry out a literary review of all available
international research pertaining to the use of multispectral
imaging to identify anomalies within a watercourse, to
evaluate its utility to locate submerged human remains. The

ORGANISATIONS

NPCC- Police Search Governance Board

(PSGB)
Queens University, Belfast

review produced has informed a decision to proceed with

operational testing of the technology.

Searching water is extremely problematic. Water is hazardous and
Bl g |01 o VA\ MM S\ [e] W inherently difficult to search; the numerous variables that affect a

body’s movement within a watercourse frustrate the prediction of their

location, significantly compounding the issue. This project has sought to address the challenge of
establishing “where” to search, by considering the utility of existing technology to identify indicators of
a submerged body that are otherwise undetectable by existing means.

INNOVATIVE RESEARCH

The proposal was aimed at Technology Readiness
Level 2/3, seeking a feasibility assessment of

the application of Multispectral Imagery (MSI)
sensing equipment operated from an Unmanned
Aerial System (UAS)/Drone to identify a deceased
human body in an inland watercourse.

A comprehensive Literature Review of all
research, internationally, into the use of MSI
technology in related and unrelated, but
comparable contexts to the identification of

a human body in water was completed. The
literature also had some latitude in its terms
of reference to consider the use of similar
technology (Hyperspectral imagery) and other
police search related scenarios.

The result of the review was presented to the
NPCC PSGB with the intention to inform decision
making as to how viable, and TL 6/7 operational
testing would be.

The literary review was completed and presented
for consideration to the NPCC Lead for Police
Search and the Police Search Governance Board.

The resulting report identified that, to date, there
had been very limited research into the use of
Multispectral imagery to identify bodies in water
using the Normalise Difference Water Index
(NDWI). The most recent study utilising MSI data
from satellites as opposed from a senor mounted
on a drone, and that while NDVI data was used

in other areas of science to remotely identify
waterbodies, there were a number of potential
challenges to its utility as a form of reference in
locating missing persons.

However, it identified that considerably more

research had been completed in relation to the
use of multispectral and hyperspectral imagery
on land in respect of identifying clandestine grave
and concealment sites, both important to Police
Search operations.

Multispectral imagery was utilised to identify
changes in foliage health and growth post-ground
excavation, while Hyperspectral imagery had
been considered in research to identify changes
in the concentration of minerals and soil due to
the excavation of soil during the burial process.

NEXT STEPS

Guided by the findings of the report a decision
was made not to pursue operational testing of
multispectral imagery cross-referencing NDWI
for the search of missing persons in water as
it's practicalities did not lend themselves to
operational policing.

However, the board considered that the use of
both multispectral and hyperspectral drone-
mounted sensors had the potential to add a
valuable contributions to searches for clandestine
graves and concealment sites. Therefore careful
consideration is to be given to completing
comprehensive operational testing of the
technology across a range of climatic regions, soil
types and excavation depths.
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Project DAVVIS : Digital And Visual Vehicle

Identification System

SUMMARY

Project DAVVIS aims to enhance our current national ANPR
capability by augmenting basic ANPR with other associated
vehicle data. The project will build on previous activity

to cement ANPR as an integral tool to detect and disrupt
criminal activity at a force, regional and national level.

THE CHALLENGE

The challenge is identification of vehicles where the visual profile has been camouflaged e.g. cloned
number plates. If a vehicle is stolen and/or used in criminal activity, often the plates are changed.
Whilst ANPR captures number plate data, if they are cloned the value is reduced.

ORGANISATIONS

West Midlands Police
West Yorkshire Police
Leonardo UK

Cleartone Telecoms Ltd

INNOVATIVE RESEARCH

It is common practice for those involved in
criminality of all levels from serious organised
crime to lower level offending and those
avoiding vehicle compliance to deploy a level of
countermeasure to ANPR, be that sophisticated
methods or simply by removing or defacing the
number plate. A study by Cambridge University
and further analysis of the data in 2023 predicted
the presence of a minimum of one cloned plate
for every 2,500 cars on UK roads, captured by
ANPR systems.

The project aims to address a gap where currently
the police cannot reliably identify or trace vehicles
that have been cloned. The innovation for this
project will be to further develop the ANPR
system and enhance the visual vehicle recognition
capabilities by combining this with the capture of
the digital signatures of a vehicle

Early analysis has shown that DAVVIS could
enhance clone plate detection, facilitate
identification of vehicles that are utilising “Ghost
Plate” tactics or other countermeasure to frustrate
detection by ANPR across a range of criminality
from non-compliant vehicles (such as avoidance
of taxes and insurance) to organised crime, such
as Modern Day Slavery, human trafficking and
county lines.

Our analysis showed that recurring digital
signatures were detected alongside the same
number plate with an average capture rate of
around 38%, when deployed across a variety

of location types (such as motorway or urban
area). Despite expected low capture rate due to
the passive nature of the technology used, the
detection rate is already high enough to show that
it will be possible to generate digital signatures of
individual vehicles. It is anticipated that with on-
going further development this capture rate can

be increased further, whilst still complying with
our legal requirements of passive collection.

NEXT STEPS

As expected, further development is now
required to automate the associations of the
digital signatures given the large volume of data
captured, even from a small number of devices.

It is encouraging that once automated association
is achieved, the task of identifying anomalies in
the data (i.e. cloned vehicles), will become far
more simple to the point these could be flagged
to operators in real time.

Science |l WEST YORKSHIRE
&Technolo
L' inPolicing Y| Fotoe STAR Furd Gl POLICE

]




GET IN TOUCH

Office of the Police Chief Scientific Adviser

Visit: science.police.uk
Email: PoliceSTARFundEnquiries@npcc.police.uk
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