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Abstract

The aim of this project was to conduct research into the use of ANPR technology and how it is used within policing. Do police officers use the technology and how beneficial is it to them when dealing with incidents and intelligence gathering. 

An analysis of research on ANPR was conducted to establish what information has already been found and where are the gaps in improving the technology. What are the limitations in the technology and how can it be more beneficial were areas explored? 

The cost of the technology is a factor as they are expensive to put in place, whether that be mobile or stationary cameras. Research has shown that an investment in improving the amount of cameras has benefitted not only the police but also the local communities. 

A sample of 8 (eight) serving police officers were interviewed to establish their knowledge and understanding of the technology and how they use it within their varying roles. A set of questions were set to ask within the interviews however with open ended answers to allow a more elaborate approach in gaining understanding of how the officers use the technology and how it benefits them. 

Overall, the project has gained a further insight into the ANPR system and how it can be used effectively within policing. Will more cameras benefit the police service? There are police forces out there which have invested heavily in this technology and in the short time it has been implemented, improvements have been seen. 
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Chapter 1 - Introduction

1.1 Background 

ANPR is a camera which links to a computer. It can be static or fitted to police vehicles. When a vehicle passes an ANPR camera, the camera will read the number plate of that vehicle and the computer will read and record its details (NPCC, 2021). ANPR can be used in different areas for policing such as for operational response, information and intelligence and investigations. 
The UK Government and ACPO (Association of Chief Police Officers) recognise that ANPR is a key technological advancement which is used to “target criminals through their use of the roads” (Kirby, et.al, 2007). 
People are now more able to drive themselves, following a revolution of vehicles in the late twentieth century (Hulse, et.al, 2018), and criminals are also advancing to use the road to commit and evade crime. The use of ANPR is an advancement which can only assist the police in providing information about vehicles and their occupants. 

Policing the roads is a very interesting but complex way of policing which I am intrigued to research ways to improve the use of ANPR and it’s benefits to assist. Henderson (2004) shows us that by using ANPR, officers were able to stop, and arrest people based on the information provided from ANPR. It was also found that 75% of the arrests from vehicle stops were for offences not related to driving. ANPR is not only for targeting driving offences but also all other types of crime. Therefore, I feel it necessary to research how it can be used more beneficially and safer for officers to conduct their work. Kirby, et.al, (2007) will show that although ANPR is used to act for live incidents, it can also be used for a wider variety of policing incidents.  


1.2 Aims and Objectives
This research conducted will attempt to answer the following questions: 

· Are ANPR cameras effective in assisting the police in conducting a strategic approach to apprehending and locating vehicles?
· Would more ANPR cameras benefit police intelligence gathering allowing appropriate resources to be used effectively?
In addition to these research questions, I will aim to find if investment in ANPR technology can assist the police in managing resources and allowing police pursuits and apprehension of vehicles to be conducted more safely. 

I am hopeful that conducting this research will further benefit the use of ANPR and allow further research to be conducted not only for the use of ANPR technology, but also other police strategies which can be implemented and benefit because of improvements with ANPR.




1.3 Research Structure 
I will gather secondary data from journals, websites and books which are available to me. This information is easily available through access from the university and also public libraries and other public domains. Research previously conducted surrounding ANPR use will be reviewed and analysed to assist in my findings. 
The two methods for primary research, qualitative and quantitative research may be used for my research. Researchers have previously felt that utilising both methods of research may have “profound effects on the focus and conduct of research projects” (Brannen, J, 2017). Using both methods, however, is not uncommon and is analysing both methods and agreeing to a more agreeable analysis of results (Johnson, et al. 2007). I will focus my research more on qualitative research as I will be interviewing serving police officers and finding their views on the current situation of ANPR. 

I have considered using qualitative research to assist in my research however due to time limitations posed my thoughts are that interviewing officers and obtaining their own views and results will be more beneficial than analysing data. The analysing of data would be to view how many incidents used ANPR over a select time frame and if it assisted in the incident. I believe that this would not be as efficient for my research as it will not show if ANPR, directly, has assisted in providing strategic approaches for police officers and gathering intelligence. Obtaining first-hand information from serving officers would benefit my research to gather their understanding and trust in the use of ANPR. 






































Chapter 2 - Literature Review


2.1 Introduction
Throughout this chapter, the researcher will analyse and review previous literature from the use of ANPR and its benefits. The review will assist in structuring the questions and research methods for this project and its primary research. 
The secondary data for this literature review will be gathered from a variety of sources; journals, books, internet sources and search engines are where most of the data will be found. To obtain relevant literature, it will be acquired from resources found from using Google Scholar, which is an online search engine which disseminates appropriate resources from academic sources. Literature will also be gathered from the UWTSD (University of Wales, Trinity Saint David) online resources. There is research surrounding the use of ANPR and how it has benefitted police, especially within the UK. As a relatively new technological advancement, there is a gap in research for the use of ANPR and this research project will aim to fill the gaps and obtain understandings of how ANPR can be used more efficiently to assist police officers. 
Analysing the literature will also assist in answering the objectives of this research to establish how ANPR is currently being used, how it differs in certain force areas and how beneficial it can be.


2.2 What are ANPR Cameras and what do they do
ANPR cameras are used by police forces in the UK and across the world. The use of cameras can be varied, some are fixed in certain locations and others can be moveable, whether that be in a van which parks in different areas or in-car systems (Kirby and Turner, 2007). The system has been adapted to be used on different types of vehicle registration plates, as they differ in various countries (Roy and Ghoshal, 2011). This enables ANPR to be a great tool for police forces not only in the UK, but across the world, as checks can be completed to track and locate vehicles and people. 
Norris and L’Hoiry (2017) will show that the ANPR system within the UK will assist and enable police services to “enable an automated response to monitoring violations, allow the real-time interception of ‘suspect’ vehicles and through the generation of intelligence profiles based on the analysis of stored data”. This is what the ANPR system is there to assist the police in and can be beneficial in many ways when used effectively. 


2.3 Advancements and how it is being used in Policing Currently
Northamptonshire police are one of the main police forces in the UK with a big drive for ANPR technology and have heavily invested in new cameras throughout their force area. Nottinghamshire police have invested £1.3 million for their use of ANPR technology. Due to this advancement in their use of the technology, over an 8-month period, they recorded “340 arrests made, 627 vehicle seizures, 310 intelligence-led searches, and 1026 traffic offences identified” (Northants police 2022 (1)).
This advancement and use of technology shown by Northamptonshire police, shows the benefits of the system and how it can be used effectively. By following a vehicles movement via more ANPR cameras, specialist roads policing teams in Northamptonshire have been able to structure pre-emptive tactics such as stinger to bring a vehicle to a stop. This minimise the risk of police pursuits and allows subject vehicles to be stopped without risking serious road traffic collisions.  Further research can be conducted around this however, by showing how it has assisted in different areas and has it been a safe tool to use to minimise the risk of accidents. Northants Police (2022, (2)) were able to locate a stolen vehicle which had shown on an ANPR camera, and they were able to locate and stop the vehicle as a result. 

2.4 Issues
There are some issues which have been raised with ANPR technology, however. According to Gurney et.al (2012) there are mis-reads within reading certain registration plates. This can be caused due to weather conditions and conditions of the number plates but also many people have illegal font or spacings on the index plates which can affect readings. Tang, et.al (2022) shows that varying features on a number plate, such as the appearance of lettering and their arrangements can affect the reading of ANPR systems.  There are gaps within this research to also understand that how ANPR cameras can overcome the issues in reading certain number plates, however this can be scope for further research and technological advancements. 
The below figure from Tang, et.al (2022) will show 10 factors which can affect the effectiveness of ANPR cameras and its ability to read certain number plates.
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Different police forces will also have a different budget on their ANPR systems and how they implement this, some forces investing heavily into the system (Allen, et. al, 2008). Allen, et.al also states that only approximately half of UK police forces, have static, fixed ANPR cameras which is an issue in the fact that it is not being used as effectively as it should. This research, however, is also several years old and the forces in the UK may have advanced their usage of ANPR. 

2.5 Future Research
As a relatively new technology which is starting to be utilised more, there is limited research which needs to be further explored to find how the technology can be used appropriately and what are the weaknesses of it so that they can be rectified. There is limited research from serving police officers and their experiences of it and this paper aims to gain further insight into that. Further research could be conducted in specific police forces to establish how many cameras are in each force and what impact does an increase in camera number assist the force with varying scenarios. 





Chapter 3 - Research Methodology

3.1 Introduction
The review of the literature available has shown that ANPR can be very beneficial to police officers in many ways however there are flaws to the system. Research has shown that ANPR can be and is being used effectively by some police forces in the UK to locate and track vehicles. Some police forces, such as Northamptonshire, have heavily invested in the system to combat vehicle crime in their area; this has however come at a cost of £1.3 billion (ANPR Cameras, 2022). 
Blaxter, Hughes and Tight (2010) shows research as a spiral effect whereby your thought process is always changing; you evaluate and analyse all of your data which is constantly reviewed and re-assessed. This cycle is shown as the “The Research Spiral”, as shown below:
[image: ]
This cycle assists in the planning and execution of the research methods used throughout this essay however there are limitations. The methods in conducting research will be outlined and conducted, this data will then be analysed and summarised to gather findings. The essay will be limited due to time scales and this being a short-term study however, it will allow the process to be replicated in future if necessary. 


3.2 Aims and Objectives
This chapter is aiming to assist in answering the aims of this research:
-Are ANPR cameras effective in assisting the police in conducting a strategic approach to apprehending and locating vehicles?
-Would more ANPR cameras benefit police intelligence gathering allowing appropriate resources to be used effectively?
by obtaining information from serving police officers within Gwent Police. 
The aim is to establish how police officers perceive ANPR use and if they use it regularly and how it is used to assist them in their roles. It will also assist in gathering their views on how ANPR could be used more effectively and efficiently and if they feel more cameras across their force and nationwide would assist them further. 
A series of questions have been set out to ask during an interview setting to establish police officers’ views on ANPR cameras and collect relevant data to assist in answering the research questions. The questions will be aiming to obtain their views on how beneficial they believe the system is, how it has benefited them in their work and how they feel that the system or use of it, could be improved to offer further support to police officers. The same set of questions will be used throughout each interview to ensure that the same topic areas are covered initially; although the answers given by the participants may lead to further spontaneous questioning which influence how the interview is conducted (Knox and Burkard, 2009). 
There are limitations to these aims as conducting interviews can be time consuming and not allow a wide range of them to take place. As Alsaawi (2014) states, a “random approach” is very difficult in this type of research as you will be looking to select who you interview to ensure you have effective and relevant results within the limited number of personnel being interviewed. Another limitation will be time and the results will only be from a singular police force as opposed to the research being conducted in forces across the UK. 


3.3 Study Setting and Participants
Gwent Police is set-in South-East Wales and is one of four police forces in wales. There are five local areas in Gwent police set over 600 square miles (Blaenau Gwent, Caerphilly, Torfaen, Monmouthshire, and Newport) (Gwent Police, 2022)
The interviews will be conducted with serving police officers from Gwent Police from a variety of different roles. The aim is to interview between 4-8 police officers from varying roles to see how they use ANPR and how effective it is for them. The roles in which the police officers will be working will vary from response officers, specialist roads police officers, neighbourhood teams and those working within intelligence roles. 
By interviewing police officers, it allows more open questions to be asked. Participants will be able to expand on their answers as opposed to a yes or no questionnaire. Although the results will be from less participants, the answers will be more detailed to allow more thorough research into the thoughts of officers on how the technology is currently being implemented. 
A benefit of using this research method is that it allows the participant(s) to provide the researcher with reasonings and it allows discussions for the benefits and disadvantages of the topic area (Knox and Burkard, 2009).
The results of this research could then allow further research into the benefits of ANPR use for a variety of roles within policing. This would assist in different police forces being able to assess their use of ANPR to research if it is beneficial for them to invest further in this area. 

























Chapter 4 – Results

4.1 Introduction
Previously in the dissertation the methodology of research was outlined to assist in answering the aims of this research: 
-Are ANPR cameras effective in assisting the police in conducting a strategic approach to apprehending and locating vehicles?
-Would more ANPR cameras benefit police intelligence gathering allowing appropriate resources to be used effectively?
An analysis of the results of the interviews will be completed throughout this section to collate how the participants use of ANPR benefits them and how its usage can be improved effectively. 
Interviews were conducted with eight participants from varying roles within policing. A set of 8 questions were set out as a starting point to ensure the same questions were initially asked to all participants. A copy of these questions can be found in Appendix A. Two participants were response police officers, three roads policing officers, one officer in the force control room and two officers from CID (Criminal Investigation Department). Out of the eight interviewed, four officers were police constables (PC), one police sergeant (PS), one police inspector and two detective constables (DC); one in an intelligence led policing role and one as a reactive officer. The sample size is adequate to analyse how police officers in various roles use the ANPR technology both similarly and differently.  
Outlined below is the participant number and their job role within policing. 
	Participant 1
	Roads Policing Officer (PC)

	Participant 2
	Roads Policing Officer (PC)

	Participant 3
	Response Officer (PC)

	Participant 4
	Response Officer (PC)

	Participant 5
	Intelligence Officer (DC)

	Participant 6
	Roads Policing Sergeant (PS)

	Participant 7
	Reactive Detective Officer (DC)

	Participant 8
	Force Control Room Inspector



A set of questions were set out prior to the interviews to ensure a fair research process whilst also allowing an expansion of answers for a more in depth understanding of the officer’s awareness and use of the ANPR technology. 


4.2 Findings
From conducting the interviews with police officers in varied roles, there was a common knowledge and understanding of the technology between all police officers who were interviewed. Each officer, although varied in length of service and their role(s) as police officers, were all knowledgeable about the topic. 
As ANPR technology is used for vehicles on the roads, it is unsurprising that participants 1, 2 and 6 used the technology on a more frequent basis than participants 3, 4, 5 and 7. Participant 8 would use the technology for a variety of reasons from the force control room to assist in their decision making. Participants 1, 2 and 6 had more access to the advancements in technology such as access to the use of ANPR within police vehicles and being able to utilise the software on their works mobile phone devices. 
All participants stated that they are aware of the information provided by the ANPR cameras, such as locations of vehicles, any vehicles without valid documents being driven and those vehicles with any relevant interest which may flag up on the systems. 
The ANPR cameras are not only located at fixed locations but also now fitted within some police vehicles. Again, this only applied to participants 1, 2 and 6 and the other participants did not have the technology available to them within their police vehicles. The in-car cameras will flag up with markers from PNC (Police National Computer) and local intelligence systems informing the driver of the vehicle of any vehicles with markers such as stolen or intelligence markers.
Participant 3 stated that their use of ANPR was limited due to the abundance of incidents which they deal with, however they used it not only for road traffic incidents. Participant 4 stated that they felt ANPR was most beneficial to them to assist in locating persons of note such as missing persons or wanted people. Participant 4 stated that they can request checks via the control room to find the most recent ANPR “hit” to locate where the vehicle was last seen. This can be used in conjunction with any locations relevant to an individual to identify if a person may be heading to a certain area which will assist in finding them and their vehicle. 
In contrary to responding to police incidents such as participants 1-4 and 6, participant 5 used the system to gather information and intelligence about the location and patterns of vehicles and their occupants. Participant 5 stated that their main use of the technology is to identify regular patterns of travel for specific vehicles of note to assist with intelligence gathering for various criminal activity. Participants 1,2 and 3 have also referred to utilising the intelligence gathering process which participant 5 would conduct in their daily duties. They would use this information to assist them in planning and preparing several various tactics for TPAC (Tactical Pursuit and Containment) and pre-emptive stops. Participant 8 has also stated that they use the system to assist in their decision-making process for live incidents by gathering information from them. During police pursuits, it is the Force Incident Manager (FIM) who will make decisions based on information provided from attending officers in relation to continuing a pursuit and the implementation of tactics. Participant 8 stated that they felt by having more cameras around the force would assist in their planning of an incident as they would be able to deploy units to a more targeted area. They would also be able to minimise the risk to members of the public by following a vehicles movement from a distance as opposed to risking serious collisions by high-speed police pursuits. By being able to monitor the vehicles using ANPR as opposed to physically following a vehicle, it allows police officers to have a more strategic approach to locating and apprehending vehicles and their occupants.
Participant 7 who is also not an immediate responder to incidents stated that they felt the ANPR technology was beneficial to them. Although not used as regularly as other officers, they stated that due to the serious nature of many incidents they deal with, by being able to use ANPR they are able to track and locate suspects who may have fled the area in a vehicle to find their location. 


4.3 Conclusion
In conclusion, all participants use ANPR technology for a wide range of incidents. Some may vary due to their specific role however there are very similar uses of the technology within all roles of policing. All participants shared an interest in feeling that investments within ANPR would be widely welcomed to allow vehicles to be tracked and located with ease. As participant 2 stated “it would allow for a more targeted approach to locate vehicles to a specific area”. With policing resources limited, an investment in this technology would allow for resources to be deployed in more specific areas for certain incidents to assist police officers in a variety of different roles. Several officers have all stated that they feel ANPR is beneficial to them and can assist in bringing offenders to justice and greatly assist with locating missing people and gathering intelligence. Although a limited number of police officers were interviewed, not one believed that an investment in ANPR would be a unbeneficial to them.



Chapter 5 – Findings and Conclusions


5.1 Introduction
Throughout this project, research has been conducted to assist in answering the following questions:
· Are ANPR cameras effective in assisting the police in conducting a strategic approach to apprehending and locating vehicles?
· Would more ANPR cameras benefit police intelligence gathering allowing appropriate resources to be used effectively?
Both primary data and secondary data were used by the author to complete this project. Secondary data was analysed in the forms of internet sources, journals, and books whilst primary data was collected in a qualitative state by interviewing serving police officers within Gwent Police. 
Alongside the questions above, the author also aimed to find if investments in the technology would assist with a more structured policing approach to deploying resources and apprehending vehicles of note.
Throughout this chapter of the project will include a summary of the findings from both the primary and secondary research. The limitations to the project will also be drawn upon and scope for further research will be explored with gaps in the current research. 



5.2 Summary of Findings
The research to gather findings was sought through primary and secondary research. There was limited secondary research around police officers and how they utilise ANPR technology and how it could benefit them. The primary research however obtained some insight into this through the interview process with serving police officers within Gwent Police. 
The main findings from secondary research shown that ANPR was very beneficial in Northamptonshire Police force area as they had invested heavily in the technology and saw results not only in the more serious offences but also in minor road traffic offences. The research also shows that the system is used effectively in locating people in vehicles whether that be as a suspect of crime or missing persons. 
The primary research allowed the author to gain an insight into other police officers views on ANPR and how it is used in varying roles and with officers of different ranks. Police constables on different departments used ANPR differently and their knowledge also varied. Roads policing officers used the technology daily whereas response police officers and those in less of a front-line role used it on a less frequent basis. The roads policing officers are trained to use the system via their mobile devices and have access to the system in their police vehicles which will flag up vehicles of note. As response police officers deal with a more varied range of calls, their use of the system was more limited but assisted in other ways such as searching for missing people. 
An inspector within the police also used the system in a different way from an oversight of officers to assist in their deployment of officers and resources to certain incidents. This could be used in conjunction from the inspector in a control room to the officers on the roads. Different aspects of the technology can be used in the same incident from different people in varying roles. 








5.3 Limitations and Future Research
The biggest limitation for this research was time and participant numbers. Due to geographical limitations with being able to interview police officers, only officers from one police force were interviewed and that number was limited to 8 (eight) due to the time taken to conduct the interviews and complete the research project alongside working full-time as a police constable. 
Due to confidentiality within policing, there are also limitations on the research such as locations of the cameras within police force areas and the data in which they hold. Obtaining certain data from police forces requires submission of data requests to each force which takes time which was not available for this research project. For future research this may be an option to consider the number of cameras within each police force and compare statistics from each force in their crime reduction rates and apprehension of vehicles as a direct result of their use of ANPR. 
Again, as each police force will have a different number of cameras, varied budgets for the technology and varying approaches to utilising ANPR, further research could be conducted for police officer’s views on the system in different police forces to obtain a greater knowledge of how ANPR is used throughout the UK police forces as opposed to a small police force in Gwent. 
As ANPR is becoming more prominent within policing and the technology is improving, there will be further research conducted into this which will continually add more information to benefit future research into this topic. 



5.4 Conclusion
In conclusion, police officers are benefiting from the use of ANPR cameras within policing in the UK. As seen by Northamptonshire Police, their investment has seen an improvement in the way which they police their roads. Every officer interviewed stated that they would benefit from more cameras to assist with their work and especially those within roads policing areas as they would utilise it in almost every aspect of their work. Investment in this, according to serving police officers would result in more efficient policing of the roads to locate people and apprehend suspects using vehicles whilst also minimising the risk to members of the public, allowing a structured and strategic approach from a distance.
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Appendices

Appendix A – Interview Questions

1. Can you tell me what ANPR cameras are?

2. What information do the cameras provide you?

3. How do you use ANPR technology in your role?

4. How does the information provided by the cameras assist in your planning and preparation for incidents?

5. How do the cameras assist in your planning and preparation for certain incidents?

6. Do you feel that an investment in the technology within policing will assist you in your role?

7. How do you feel that an investment in the technology, such as more cameras, would benefit you?

8. What would an investment in the technology do to assist you further within your role?
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