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Abstract: Adoption of next-generation technologies is radically revolutionizing local policing systems
globally. The Police Commissionerate has over the years implemented the use of technological
advancement and automation in its operations to increase efficiency, detect crimes, and strengthen its
enforcement plans in India. This work aims at analysing the changing nature of technological advancement
in the policing system in Ludhiana, an industrial city in Punjab, India, with inclusive discussions on the use
of artificial intelligence, predictive policing, surveillance technology, biometrics, and data analysis tools in
policing. This study aims at identifying the current state of technological advancement of the police force
in Ludhiana using secondary data, reports, and case studies and, at the same time, exploring the possible
future developments that the new technologies may offer. Furthermore, the paper considers what may be
viewed as barriers or costs of such technologies, such as public acceptance, privacy issues, and
infrastructure solutions. This work will help to enhance the current discussion on the process of
professionalization of police, having focused particularly on the nature of change and innovation in police
work.
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1. Introduction
1.1 Background

Police work in the 21st century has become a diverse and ever-changing profession that
mirrors modern society. The high rate of urban growth, globalization, and technology has not only changed
the face of crime but also the strategies used by law enforcement organizations globally. The public policing
model deployed often lacks the capacity to effectively respond to modern criminality demands, including
computer-related crimes, organized crime, and terrorism, inter alia. In response, modern policing is
incorporating progressive technological systems developed to augment performance, strengthen public
safety, and perpetuate collaboration with the public.

These are artificial intelligence technologies, prediction models, biometric technologies,
and the internet of things technologies that have been implemented to lead this revolution. Al can assist the
police forces in analyzing the big data sets as a means of forecasting what is germane to the prevention of
criminal activities. Predictive analytics assist in identifying possibly going to happen crimes based on the
previous done crimes and determining where to spend time on the crime fighting by police. Facial
recognition and fingerprints augment identification procedures, whereas Internet of Things forays develop
intelligent watchful systems that can observe events as and when they occur. Altogether, these are the
changes that offer some forms in which police forces exist as well as perform, which in turn gives some
change to the police work.

Currently, the conventional model that is practiced in India is a reactive model; however,
the change has begun with the big metropolitan cities accepting the incorporation of information and
communication technology in policing. As for the changes in the context of carrying out such changes,
concept the system of the Police Commissionerate for the management of police service in urban areas to
play a role of the key mechanism. Being megacities, Mumbai, Delhi, and Bengaluru have used a number
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of technologies and serve as good models for other cities. That being said, there are smaller cities that have
not completely tapped into and implemented the use of such hi-tech features in polices, such as Ludhiana,
which still has its set of problems to deal with at this stage of modernization.

1.2 Focus on Ludhiana

Ludhiana is an industrial city and the largest city of the state of Punjab, which has
witnessed explosive growth and modernization over the last few decades. These have been experienced in
the backdrop of a rise in social vices such as crime in urban areas, traffic control challenges, and the need
for enhanced safety standards. The Police Commissionerate in Ludhiana is to maintain law and order, but
the challenges are diverse because of socioeconomic structure, industrial presence, and variety in types of
crime. Crime types such as gang violence, drug and substance abuse, and cybercrimes are growing common
and complex, which require better approaches to public security than just the traditional reactive policing.

It will be pertinent to qualify that the integration of technology in Ludhiana’s police system
is not only a boon but indispensable when it comes to dealing with these issues. Modern technological
solutions used in a police force can increase its effectiveness in observing the tendencies in crime and
reduce the response time to the messages, as well as in relations with the community. However, technology
can assist in the acquisition of data and the subsequent use of the data in decision-making and resource
management.

In this paper, a comprehensive evaluation of the current state of evolution of technology-
integrated policing and future prospects of this process in Ludhiana has been discussed. The paper will
briefly describe the current active uses in surveillance systems and data analysis and contemplate the
likelihood of utilizing effective application-based systems. In addition, the paper will explore critical
decision-making issues such as the need to address data protection and trust, along with readiness questions,
for the successful implementation of technologies in police work. In achieving this objective, the paper
expects to advance the current literature on the change process of policing in India, with emphasis on the
need to embrace technologies for improved effectiveness of the policing activities.

2. Literature Review
2.1 Global Adoption of Technology in Policing

Technology has revolutionized police work around the world, with many advances
enhancing effectiveness, reducing criminal activity, and enhancing community relations. The current trend
towards technology incorporation into policing is observable in the United States as well as other parts
across Europe and Asia where policing departments take on next-generation technologies to respond to
contemporary crimes and enhance their efficiency and accountability.

A few of the key technological trends of policing are worth analyzing, including predictive
policing. This is the process of predicting areas that are likely to be most problematic by using mathematics
and statistics so that police can mobilize in the right place. Preventative cooking or analytical technologies
like Predpol and Compstat have been implemented and well adopted in several police departments
worldwide, primarily in the United States of America. These systems base their analysis on past crimes and
probability analysis to show where certain crimes are likely to occur at what time (Perry et al., 2013).
Through the study of crime trends, they offer solutions to policing agencies the knowledge on how to
allocate officers, ensuring that certain crimes do not occur. It, however, gets criticized since it employs
traits from past performances, hence may reinforce certain biases existing in the law enforcement branch,
especially to marginalized groups of society (Brantingham et al., 2018).

The United Kingdom is a notable example of the essays’ key area of focus, technological
integration; however, the gadgetry is imported and has been predominantly. Security technology is
probably the most developed area in the United Kingdom, with special emphasis on surveillance
technology, more specifically facial recognition technology. Facial recognition technology has been used
in policing to identify electoral violence suspects, riots, unauthorized persons, and even immigrants in real-
time during events, large crowds, and airports. For instance, the Metropolitan Police adopted the system at
public gatherings like the Notting Hill Carnival and other major football matches (Finn & McCahill, 2010).
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These technologies have contributed to the improvement of security, apart from receiving criticism on
technical aspects such as infringement on civil liberties and privacy. Critics have argued that civil liberties
are ill-protected from technologies and there isn’t enough regulation that implements the utilization of these
elements, and how it can be a site of misuse, especially when deployed with obscure disclosure and
responsibility (Fussey & Murray, 2020).

Asia has also seen a massive development of hi-tech policing, for example in Singapore
and China. Singapore, which is very particular with safety and orderliness, relies on modern technologies,
including machine learning and Al, big data, and autonomous systems, in the consideration of crimes and
the efficiency of policing them (Goh 2019). These technologies aid the Singapore Police Force to monitor
the data gathered in real-time, be in a position to predict several criminal activities, and act appropriately.
In China, thus, the combination of Al and mass surveillance technologies has taken a new level. The
country has invested in a network of CCTV with facial recognition to allow the police to trace the subject
and see criminal activities in real-time (Creemers, 2018). Despite the positive impact of these technologies
in the management of crime and security in the country, they have been associated with increasing police
surveillance, a poignant issue to do with ethically unsound conduct of the state and unruly infringement of
the public's right to privacy.

However, it has not been a smooth sail, as the following section illustrates the various
challenges that come with the adoption of technology in policing across the globe. The application of
surveillance, concerns about the unusual use of the technologies, questions about the privacy of data and
its use, and concerns about civil liberties are still being discussed to date. Sometimes, due to poor legislation
on use of these technologies, there have been criticisms as to the level of correction as toergency within the
police forces. In the remaining years, as technology becomes more complex, it will be crucial to find out
ways that embrace innovations but never compromise the good policies needed in policed countries.

2.2 Technological Integration in Indian Policing

In India, the development of policing has previously been plagued by issues such as
inadequate funding, human capital, and manual work load. These challenges have most often resulted in
ineffective policing and impeded the police force from responding to more complications that come with
crime in the present world. But of late, in the last decade or so, the central and state governments across
the country have come forward to put efforts into developing the police forces through the integration of
technology.

CCTNS stands for the Crime and Criminal Tracking Network and Systems, which has been
initiated under the National e-Governance Plan in 2019, perhaps the most imposing priority sector-specific
plan. Therefore, CCTNS is a nationwide project to provide real-time information access on crime and
criminals across the country. The intended goals include enhancing the sharing of information between
varied police departments, proving a platform through which a report on a crime can be filed, and
guaranteeing most of the records are digitized and made accessible to personnel in different states (Nair,
2021). As of now, CCTNS connects 15000+ police stations in India and serves as an IT strategy to
modernize the Indian Police Force.

Large cities, including Delhi, Mumbai, and Bengaluru, have been witness to more frequent
usage of technology in policing. These cities have incorporated the following digital tools and technologies
to tackle crime and safety issues in urban cities. For instance, New Delhi is using over 15000 Closed Circuit
Televisions (CCTV) installed to monitor certain areas in the city. These cameras are connected to command
and control centres, allowing real-time surveillance of public areas, and are useful in sharing information
with security agencies (Sharma, 2020). The police in Mumbai have incorporated Al-based analytics to help
them study the trends within the criminal world and help identify threats, thus increase the police’s capacity
to prevent crime.

The southern Indian city of Bengaluru has also used its information-technology strengths
to set up digital applications for citizen interactions and crime filing. Namely, the “Suraksha App” was
developed by the Bengaluru Police to report crimes, call for emergency services, and monitor police activity
in real-time. This app is but one of the examples of the attempts to embrace the potential of the applications
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to increase the positiveness of the relations between the police and the community and to increase the
transparency of the actions of the police.

However, there are not many studies on how mid-tier cities, including Ludhiana, are
adopting such technologies. Ludhiana is also an industrial city in the northern part of India, and thus, like
any other city, it has its own problems in matters concerning crime, policing, and safety. While Ludhiana
has garnered the Police Commissionerate, it remains far from the technological advancements seen in the
large urban areas of India now. It uses basic IT solutions, including CCTV and e-challaning systems for
those who violate traffic laws as mentioned above (Verma & Gupta, 2021).

Several factors can explain this gap. Firstly, some cities are still backward in terms of
digital connection and funding, which in turn has an impact on the ability to implement massive
technological strategies. Second, due to the lower development of regions where many modern police
departments are located, the lack of qualified personnel, as well as a lack of training and technical
knowledge, which can be required for the management of complex technologies, also becomes an issue.
Lack of institutional support for training and capacity development makes it difficult for the police
personnel to make efficient use of the tool. Third, there lacks coherent policy ideas regarding technology
in police work that present the challenges of accountability and ethical use of technology in enforcing the
law, especially when addressing issues of data privacy and surveillance.

While Ludhiana continues a slow transformation into adopting technological platforms to
combat crime and issues of security, there is distressing proof of a lack of investment in technology
infrastructure and trained personnel to harness technology in the police force. Of course, there is a need to
carry out further research in order to determine such specific technological issues and prospects in cities
like Ludhiana as to how such tier |1 cities can replicate the successes and challenges of tier I Indian cities,
let alone their global counterparts.

3. Theoretical Framework
3.1 Max Weber’s Theory of Bureaucracy

The discussion on the use of technology in the context of policing is formulated in this
study with the help of Max Weber’s Theory of Bureaucracy. In its concept, Weber’s theory rules out
issues to do with efficiency, order, and rationality in public administration. Policing through integration of
advanced technologies supports Weber’s rational legal authority, whereby institutions should apply
specified rules, procedures, and technology that would improve their functioning. The traditional decision-
making processes of the police departments can be made easier, faster, and more efficient by applying
artificial intelligence, using data analytics, and investing in surveillance systems.

3.2 Community-Oriented Policing (COP)

The study also uses the COP to explain how new technologies can help restore the
police-civilian interface. COP stresses partnership between police and the public in order to reduce crime.
Web-based tools like crime reporting sites, mobile applications, and social media enable public police to
directly interact with the citizens, making the concepts of policing doorknock and citizen-oriented policing
achievable. These technologies can assist in the development of community participatory safety, where
individuals are involved in the process of improving public safety.

4. Research Objectives

1. To analyse the current technologies being used by the Police Commissionerate, Ludhiana, in law
enforcement.

2. To assess the potential impact of emerging technologies such as Al, predictive policing, and
surveillance systems on crime detection and prevention in Ludhiana.

3. To identify the challenges faced by the Ludhiana Police in adopting and integrating these
technologies.

4. To evaluate the broader social implications of these technologies, including public trust, data
privacy, and accountability.
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5. Research Methodology
5.1 Research Design

This research focuses on studying the application of next-generation technologies in
policing with regard to the Ludhiana Police Commissionerate. Through this, this research adopts a
gualitative research method for the study. The research model seeks to achieve the goal of realizing a broad
research study in an attempt to establish the relationship between better and improved uses of technology
on law enforcement productivity, crime detection, as well as police and public interface. As with any type
of research that deals with primary data, there is a general lack of published materials, and this work mostly
uses secondary forms of research that give a general outlook of the trends, challenges, and opportunities
currently present.

Secondary data enhances the comprehension of the technological adoption in policing
from other relevant sources like research papers, established reports, government publications, and case
studies. This method makes the research knowledgeable and research-based, but it also allows for assessing
how the police force in Ludhiana can improve the use of new technologies more critically.

5.2 Data Sources
The research relies on secondary data collected from the following sources:

o Official Reports from Ludhiana Police Commissionerate: They are crime statistical reports,
annual reports, performance reports, development reports, technological reports, and reports on the
Commissionerate’s performance. These documents give an outlook of policing in the country and
give an exclusive focus on the problems faced by Ludhiana Police.

o Peer-Reviewed Journal Articles: A plethora of law enforcement, public safety, technology, and
policing articles and papers from various reviewed journals have been reviewed. The following
articles present research findings on the advanced and emerging uses of technology regarding
police forces globally and locally. This includes papers on predictive policing, artificial
intelligence, face recognition, and much more.

o Case Studies of Other Indian and International Cities: Other sample case studies of other cities,
both nationally and internationally, successful in implementing next-generation technologies in
their policing were also reviewed. These cases have to be used for comparison and enable
researchers to select the most suitable benchmarks that can be used in Ludhiana.

e Government Reports and Publications: Official reports like the Ministry of Home Affairs (1),
the National Crime Records Bureau (NCRB), and other government documents were also analyzed
to examine the national policies for the modernization of the police force and technology and public
safety programs. Documents such as the National Police Mission and the progress reports of
CCTNS were useful in analyzing trends of the progress of modernization of the Indian police.

o Existing Literature on Technology Adoption in Policing: Journal articles, conference papers,
and industry reports were consulted in order to gain a theoretical and empirical foundation of the
technologies that are being integrated into modern policing. Areas discussed in the curriculum
include artificial intelligence, the Internet of Things, advanced analytics of big data, predictive
policing, biometric monitoring, and the reporting of cybercrime.

5.3 Data Analysis

Since this study was conducted qualitatively, content analysis was used as the major tool
for data analysis. Content analysis can be utilized to make a systematic interpretation of textual data in
secondary sources, searching for the pattern, theme, and insight associated with the study goals.

e Step 1: Data Collection and Organization and Analysis

The first kind of activity was to gather all documents and reports from the mentioned sources. A
selection of documents was made to ensure they included data on the adoption and innovation of
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technology in policing, at both the national and local level, specific to the Ludhiana Police
Commissionerate.
Step 2: Thematic Coding

Following the collection of the dataset, it was categorized into various themes. The coding process
involved organizing the data into key categories such as:

Technological Tools Adopted: Al, computerized policing, use of surveillance techniques, use of
biometrics, etc.

Challenges: the problems of financial resources, skills, physical facilities, etc.

Opportunities: reducing crime incidence, efficient use of resources, positive police community
interaction, etc.

Comparative Analysis: benchmarking Ludhiana with other cities with the view of identifying
similarities, differences, and prospects for change.

Step 3: Interpretation of Data

The data was analyzed comparatively to determine how LP, the Ludhiana Police Commissionerate,
sits in regards to the other cities that effectively implemented technology into the policing models.
The paper also discussed the issues that are unique to Ludhiana’s advanced technology adoption
experience while comparing it to the process in other mid-tier Indian cities. Through interpretation
of the thematic categories, this analysis is useful in providing approaches to overcoming the
possible challenges that Ludhiana may experience in the implementation of advanced technologies.

5.4 Scope and Limitations

Scope of the Study: It is important to note that the study findings will be restricted to determining
the level of adoption of the advanced technologies in the Ludhiana Police Commissionerate as a
subsystem of the overall Indian policing arrangement. This paper covers the period between 2013
and 2023, thus covering the early stages of implementing technology as well as the latest
developments in policing. The research therefore aims at placing Ludhiana in a broader national
perspective in an endeavor to produce findings that can be used to enhance policing in other similar
cities.

Limitations: However, the use of secondary data has several limitations associated with this
methodology. Since the study is not based on original data collected through interviews or
structured questionnaires from the policemen, Ludhiana technology vendors, or through some
newly developed questionnaire from any other source, there is always a limitation of depending
only on the available reportage style and published material, which could obscure the actual ground
reality of the Ludhiana police force.” Secondly, it may not be up to date with the latest
technological advancement or the existing practical issues again in real-time application.

There is also the limitation of generalizability: The study results deduced for Ludhiana

might not be extended to other cities where there are acute differences in crime rates, physical setting, or
economic characteristics. Nevertheless, due to the nature of the research, it may occasionally select cases
with similarities to Ludhiana Police Commissionerate that are fundamentally different from the local
population, thus causing such aforementioned limitation to be a possibility; nevertheless, considering the
choice of comparative cases and core focus on the analyzed object, the given limitation will be managed to
the best extent possible in the course of this study.
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5.5 Validity and Reliability

As a means of identifying biases and to enhance the validity of this research, the data
sources used in this research work were credible and relevant to the study. For this type of study, priority
was given to the original sources from official authorities, namely the Ludhiana Police Commissionerate
and official governmental bodies, in addition to peer-reviewed journals. The use of several sources of
information that are cross-checked also enhances the internal validity of the study. Moreover, the traditional
gualitative analytical methods were applied to ensure the credibility of the concluding interpretations and
conclusions obtained as a result of the data analysis.

6. Findings

As such, this research focuses on the current technological setup that is in place in the Ludhiana Police
Commissionerate and the new technologies that may proactively transform police functioning in the future.
The following discoveries are based on secondary research, various official reports, case studies, and
empirical literature related to the adoption of technology in policing.

6.1 Current Technologies in Use

The Ludhiana Police Commissionerate has fared reasonably well in adopting technological solutions into
its working mainly for purposes of timely identification of offenses, safety of the public, and rationalization
of the organization’s functions. The following technologies are currently in USe:

1. CCTV surveillance system

Description: There are well over 1,200 CCTV cameras fixed at strategic points within Ludhiana, mainly
in business places, crossroads, and any other region recognized as insecure. The system is manned by police
personnel in control rooms, and this way real-time videos are always on for quick action.

Impact: The study then found out that CCTV surveillance has been key in preventing crime, assisting in
live crime prevention, and helping in investigations. In addition, the use of these surveillance cameras in
the common areas has been pivotal in enhancing traffic control, most often during social or political
gatherings like worship places or political rallies, respectively. However, issues like the failure of the
camera, low quality of the video, or slow response times are issues that have not been completely solved.

2. Online Crime Reporting Websites

Description: In a bid to enhance efficiency in receiving reports of crime and to ease access, the Ludhiana
police have embarked on an online reporting service. With the support of such systems, the citizens can
also fill out the First Information Reports (FIRs) and monitor the further process on the Internet, thus
avoiding visiting police stations.

Impact: The online FIR platform has had added benefits in the context of a decrease in the administrative
hassles and time at the police stations. It has readily put power in the hands of citizens, more so ordinary
persons, by enhancing the reporting process without necessarily having to go through the usual police
station setting. This also brings about transparency since the citizen is able to monitor the status of his or
her case and also keep records for future use. However, that has proven to be wanting due to some
challenges, as mentioned below. Most of the citizens have no clue on where to access the services offered
by this system. Some of the services provided by this system take a very lengthy time, even to update the
online system.
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3. Mobile Apps and Helplines

Description: Some of the created and started services of the Ludhiana Police Commissionerate are given
below: The Punjab Police Helpline app is designed for real-time situational crime reporting, emergency
services, and information sharing functions, among others. Some individuals can input pictures or any type
of record from their smart phones.

Impact: These apps have been embraced as they offer fast and effective ways whereby the citizens can
report incidents, access security services, and remain updated on security updates within their communities.
This source has been very useful to women and vulnerable groups because it creates an instant help-seeking
tool through the Punjab Police Helpline mobile application. However, it has certain constraints due to the
present digital literacy levels and the mobile phone-user penetration in particular, especially in lower-
income groups.

4. Automated Traffic Management System.

Description: Due to rampant traffic violations and in a bid to augment the safety of vehicles and pedestrians
on the roads of Ludhiana, an automatic system for traffic signals and violations has been installed. Such
equipment is speed cameras and Automatic Number Plate Recognition (ANPR), where violations are
mechanically recorded and e-challans are issued to the offending number plates.

Impact: The computerized traffic signals have greatly reduced cases of traffic infringements since citizens
are always conscious of being under monitoring cameras. It has also contributed to the reduction of
corruption since, in most cases, police involvement has been done away with. However, the system is still
rather young, and there are several problems associated with data reliability, equipment maintenance, and
fines collection, respectively.

6.2 Emerging Technologies for Future Use

Despite this, several next-generation technologies are available and can augment the present technological
advancement for policing in Ludhiana as follows: These emerging technologies can therefore be
commissioned to enhance crime prevention, efficient utilization of resources, and security in society.

1. Al and Predictive Policing

Description: Al-applied predictive policing technologies involve the utilization of algorithms that analyze
big data such as past records, social media data, and even geographic data to forecast areas that are likely
to undergo criminal activities. Al is able to give the police departments more information concerning trends
and patterns in criminal activities to determine the regions and time when the crimes are most likely to
happen.

Potential Impact: Computerization and Al of the policing system in Ludhiana mean that resource
deployment and even preemptive policing have been boosted. Thus, police can protect the high-risk areas,
prevent all risks, and minimize the rates of crime since they will be on the alert. Nevertheless, the use of
predictive policing is not without its controversy in terms of ethical issues such as profiling, issues with
data bias, and concerns for civil liberties that should and still have to be resolved before the full adoption
of this approach.
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2. Facial Recognition Systems

Description: Facial recognition software developed with the help of Al can be installed into Ludhiana’s
operating CCTVs, thus allowing law enforcement sources to match the live-fed images with those of the
database of criminals. This technology benefit is extremely helpful throughout markets, malls, and railway
stations, adequate for overcrowded areas of people.

Potential Impact: Integration of facial recognition systems might help a lot in identification and
subsequent arrest of criminals and other wanted individuals, as well as missing persons, and might
accelerate and increase the efficiency of investigations in general, with the ultimate goal being increased
safety of the population. It can also prevent individuals who have intentions of perpetrating crimes from
doing it in public places. However, similar to predictive policing, the application of facial recognition was
associated with potential problems related to privacy violations. The wrongful identification is an essential
concern that should also be addressed while implementing the approach.

3. Using drones for the purpose of surveillance.

Description: Mounts carrying high-definition camera lenses and heat-sensitive trackers enable police to
have an aerial view of common areas and violent-prone regions, as well as huge crowds. Some of the uses
include managing crowds, surveillance of unlawful activities in the wilderness, and search and rescue
missions.

Potential Impact: Surveillance is one of the key benefits of incorporating drones in policing since it may
be more effective in patrolling areas in Ludhiana, particularly in rural and industrial sections. Due to the
long distance range and speed, drones can be used to cover large areas and relay the images and videos to
the police officers on the scene. However, concerns such as airspace issues, privacy and security, and
misuse of drones are some aspects that are likely to be of concern.

4. Data analysis for the purpose of crime mapping and its prediction.

Description: Data analysis can work with mountains of historical data to find trends and make predictions
on future crimes. Mapping crookism tools can depict these trends, which make it easier for the police forces
to redirect regeneration influences towards the related areas.

Potential Impact: Through data analytics, the Ludhiana Police Commissionerate would be better placed
in the deployment of human and other resources in contexts that may likely cause high levels of crimes,
thus the reduction in the pressures being faced by the police in their bid to prevent crime. The current study
posits that crime predictions will allow the police to reduce the role of reactive policing and increase
proactive policing. But the effectiveness of such systems will depend on how accurate and inclusive the
data being fed to the system is and on the police force’s ability to apply the technology.

6.3 Challenges in Implementation
Despite the fact that main next-gen technologies in policing bring plenty of benefits, the way to full
implementation in the framework of the Ludhiana Police Commissionerate contains several challenges.

These problems have to be solved to make sure that the technologies effectively improve law
enforcement.
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1. Budgetary Constraints

Explanation: Financial constraint is one of the most important issues affecting the Ludhiana Police
Commissionerate. Technologies like Al, facial recognition, drones, and all are big investments that are not
only monetary standpoints but for infrastructure and development, plus time spent training people and
repairing them as well.

Impact: Cities like Ludhiana are comparatively small, and funding from the national and state governments
is less than in some large cities, such as Delhi or Mumbai. Therefore, the authorities of Ludhiana may have
difficulties in financing the newest technologies, which results in slow innovation rates and essential voids
in the police force.

Potential Solutions: Other objectives, such as using government programs, combined financing with the
participation of an enterprise, and central grants, could be considered for filling the financial deficit.
Similarly, partnerships with academic institutions and private technology companies may create an
opportunity for constructing economical and site-specific solutions to the needs of Ludhiana.

2. Data Privacy and Public Trust

Explanation: Facial recognition, predictive policing, and drones as tools are relevant threats to data
privacy. The public might develop a notion that their privacy will be invaded by these technologies as they
feel they are constantly being watched.

Impact: As a result, the legitimacy and applicability of such technologies are often brought into question
in the absence of specific and publicly known rules of law regulating the use of such technologies by law
enforcement agencies. People might refuse to engage these tools if they consider their data is not
safeguardedor used for other intended purposes aside from fighting crime. The following were some of its
possible negative implications to the process of implementing change towards modernizing the policing
system.

Potential Solutions: Creating further a solid legal environment wherever advanced concepts of data
protection and liberal rights and freedoms values are highlighted will remain important to gain public
confidence. Officials should also begin providing regular reports regarding the usage of spy technologies
and meet with locals who would explain to them the pros and cons of applying it.

3. Training and Skill Development

Explanation: Sophisticated technologies as we envision for the future are only as good as the individuals
who practice them. Quite a number of police personnel, including those posted in cities such as Ludhiana,
may not have adequate technical skills to harness these tools to optimum. This is so because inadequate
training is a recipe for poor implementation and even underutilization of costly instruments.

Impact: That way, the values of technologies like Al, facial recognition, and crime data analytics may not
be optimally utilized; this is because training and subsequent CVVPs have not been given adequate attention.
This would lead to inefficiency and a failure to derive the presumed advantages of these sophisticated
instruments.

Potential Solutions: The promotion of new technologies within the police requires that an extensive
training program has to be instituted for the purpose of imparting necessary skills on the police officers.
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Collaborations with technology vendors, academic institutions, and focused training organizations could
promote continuous education. Moreover, encouraging people in the police force to learn about the latest
technology could bring change to the police and create a culture of innovation.

4, Infrastructural Limitations

Explanation: The underlying physical and digital environment that might be necessary for enabling the
advanced technologies in policing could be missing in some parts of Ludhiana. Stable and fast connections,
both internet and electrical power, data storage systems, and compatibility with national registers are major
factors for these technologies.

Impact: Despite the current innovation in technologies, the development of strong and effective
infrastructure poses a significant threat in the middle of its provision. For instance, slow or irregular internet
connectivity or inadequate power supply in rural and industrial parts of Ludhiana may slow or limit the
actual practical application of Al-based monitoring or prognosis of criminal activities. Furthermore, the
management of data may fail to meet the required standards, thus putting the data into the wrong hands.

Potential Solutions: For technology enhancement in policing, there is a great need for upgrading the digital
infrastructure across the city. It is up to the government together with the private sector to assist in the
laying down of such equipment in such regions, irrespective of the fact that the aforementioned regions are
relatively remote or underdeveloped, and this holds specifically for Ludhiana. Other areas could also be
that cloud solutions or decentralized data storage systems could also be considered equally efficacious from
the operational cost perspective.

5. Legal and Ethical Concerns

Explanation: A lot of the next-gen technologies, including Al in policing and facial recognition, are still
relatively new and have relatively limited, clear legal and moral frameworks. These technologies, when
applied in the field, then trigger various issues regarding profiling, bias, and infringement of civil rights
since laws are not well defined on their use.

Impact: I took time to explain that legal complexities will tend to lead to abuse of some technologies, thus
deepening the public’s disbelief and making them likely to present themselves in legal confrontations with
the police force. Ethical issues related to surveillance, data management, and privacy, together with the
discrimination of some groups, may lead to public protests and rejection of new technologies.

Potential Solutions: The ethical use of these technologies in law enforcement can only be achieved through
the formulation of an effective legal framework that policymakers have to develop in advance. These are
in areas such as autonomous oversight mechanisms, codes of best practice in data gathering and use, and
open accountability for applications of technological tools. Ethical issues and the overall development of
modernization can also be useful as a common circumstance to establish ownership of the communities in
the policy-making process.

6. Maintenance and Technological Obsolescence

Explanation: Technology is far more outdated than improving; therefore, the likelihood of becoming
outdated is very high. It’s often the case that most current tools are obsolete by the time a few years have
passed. The physical structures require constant servicing, updates, and technology upgrades to ensure the
technologies are optimally helpful.

Impact: What is more, the police force cannot exclude the possibility of using outdated systems that will
not meet the increasing demands in policing. Continuous upgrading may prove costly for Ludhiana’s
budget, and inadequate maintenance eliminates the efficiencies derived from costly technologies.
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Potential Solutions: There is a primary need for long-term strategic planning regarding innovative
technology in order to gain increased use as a solution. Budgets should include a provision of the money
that will be used in day-to-day running, maintenance, improvement, and replacement. Further, the police
of Ludhiana could also look at introducing technologies that can be integrated in a modular form so these
could be upgraded in the future without implying complete obsolescence of the investments made.

7. Discussion

7.1 Impacts of Technology on Policing

The adoption of these new technologies into policing is set to change the ways that police organizations
will be carrying out their functions both at the international level and in cities such as Ludhiana. Police
authorities can use concepts like Al, data and analytics, and predictive policing to improve how they use
their resources, the amount of time it takes for them to respond to a crime scene, and more so, the safety of
the people in their respective countries. These technologies offer numerous benefits:

1. Enhanced Crime Prevention and Resource Allocation: Automated systems are capable of searching
through massive datasets and coming up with patterns of the criminal behaviour that leads to policing for
crime forecasting. This information can be very useful to police departments in order to send their security
personnel to areas that are most vulnerable to crime, thereby reducing the number of crimes. Apart from
that, it also assists in the proper deployment of police staff and equipment, hence decreasing police
inefficiency.

2. Improved Investigations and Evidence Collection: Appropriate employment of face recognition,
biometrics, and digital forensics can further enhance the capability of the police to solve criminal cases fast
and well. These tools are useful in suspect tracking, movement tracking, as well as associating a certain
person to a particular crime. That is why the application of certain stages of the investigative process allows
police officers to concentrate more on making important decisions and interacting with people in their
capacity as citizens.

3. Strengthening Police-Community Relationships: Applying the same course, technology can be a
powerful way to narrowing the rift between the police and the populace they protect. Services offered by
the government through websites for reporting crime as well as through the use of mobile applications and
other feedback tools enable the people to also participate in the fight against crime. Citizens who directly
use police services and feel their voices are being heard are more likely to trust police and work hand in
hand. In addition, these platforms also encourage openness as persons can monitor the processes and, for
example, track the updates of cases, which contributes to increasing the credibility of law enforcement
agencies.

4. Efficiency and Transparency: Some examples that could help in this context include the automation
of report writing and filing, case management, and tracking of crime statistics, to name but a few, which
would help lessen the workload and amount of time the police are able to respond to incidences of crime.
In addition, there are other transparent instruments that are helpful for police: public boards, in which there
are indicated tendencies of crimes and police actions, etc.

However, in order to gain the benefits of the technologies, an adequate amount of planning
needs to be incorporated in order to implement the technologies in the right manner.

https://ijikm.us/ Page | 959



Interdisciplinary Journal 4, ogciat Pusticasion

= of the Informing Science Institute
of Information, Knowledge, ¢
SCOPUS INDEXED

and Management Vol : 20.Issue 2 2025
ISSN: (E) 1555-1237

7.2 Challenges and Ethical Considerations

As much as the technological change to policing signifies a major opportunity, it signifies new risks and
ethical considerations. Policymakers and police chiefs must exercise significant care when adopting
technologies to support law enforcement with appreciable regard for citizens rights.

1. Privacy and Surveillance: Here we have issues to do with privacy regarding the use of technologies
such as facial recognition, Al surveillance, and drone patrols. People may experience something like an
invasion of privacy, where they are always monitored by the police and trust is withered away. However,
there is a chance to meet the principles of data protection and non-identifiability only when there is a clear
and legal foundation in the legal regulation in individual states, as well as the rules of its use by the bodies
of law enforcement and other third parties. Hence, it is vital that there is proper policy regarding the
willingness of the Ludhiana Police Commissionerate and the respect for the privacy of individuals.

2. Algorithmic Bias and Discrimination: It is generally known that the technologies such as predictive
policing and facial recognition based on the artificial intelligence involved a significant degree of historical
data. First, if such data is predisposed to contain biases or personal discriminations, then such biases can
be enhanced by the use of artificial intelligence technology. For example, by recommendatory algorithms
in crime prediction, specific areas or persons of color are policed more than others. To overcome this risk,
constant checks on the algorithms applied by the police should be done to ensure they have no bias.

3. Accountability and Oversight: Hence, as their implementation progresses, it is crucial to lay the
foundations for supervising these systems. The outcome of the Al decisions must be understandable, and
they are required to provide justification for each such decision that affects one’s rights and liberties.
Policing organizations have to make certain that an emphasis can be placed on human control with the
increasing use of sophisticated systems.

4. Technological Dependence: It is possible that certain police forces may end up compromising a lot of
their work on technology to the extent of dehumanizing the force. With the development of new
technologies, it is necessary to make sure that the personal qualities of policemen, such as empathy, critical
thinking, and interaction with the population, are not left behind. Technology should be seen as something
that helps to drive decision-making for law enforcement agencies and not something that will replace them.

8. Recommendations

To maximize the advantages of technology in policing and effectively tackle the related challenges,
several strategic recommendations have been put forward:

1. Develop a Clear Policy Framework: According to this hypothesis, the Ludhiana Police
Commissionerate should establish elementary and multiple guidelines governing employment of
modern technologies. These should encompass policies on issues touching on data privacy,
surveillance, and participation, among others, but more significantly, policies that outline how data
would be gathered, assimilated, utilized, as well as protected. The internal as well as external
assessments/evaluations should be conducted at times in order to satisfy the legal and ethical demands
of the people involved in the activity, hence enhancing their confidence in the activity.

2. Invest in Training and Capacity Building: This is because police personnel require to be prepped
adequately to use the new technologies appropriately. The school, for example, should offer training
on technical skills as well as DATA privacy, algorithm/filter bias, and engaging communities. It is
recommended that there should be training activities that should be conducted as professional
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development programs, which will help the officers of the company to be updated always with the
technologically advanced features of the products and the best practices.

3. Foster Community Engagement: Thus, the general public plays a key role in the proper introduction
of new technologies to be adopted. The Ludhiana Police should convene forums on social media,
organize public meetings and awareness and workshops, and hold consultative forums explaining how
the new technologies will be implemented and responding to public apprehensions. Therefore, the
integration of the community in all these talks is important because it helps the police develop trust
and cooperation necessary to execute these technological strategies.

4. Conduct Pilot Projects: Possible solutions related to new technologies should be piloted for the
assessment of their efficiency prior to large-scale programs’ implementation. These pilot projects will
help the Ludhiana Police understand the effectiveness of the various technologies in combating crime
rates, the time taken in handling the cases, and perceptions with the people of Ludhiana. Thus, when
applied in contexts that are as close as possible to the actual use, the application allows the police to
make definite decisions about further implementation on a large scale.

5. Collaborate with Technology Experts: The Ludhiana Police should look for collaborations with
technology vendors, educational institutions, and research entities so that to adopt mature innovations.
Relations with these institutions would mean that the technologies implemented are suitable to the
policing environment prevailing in Ludhiana and also act as a source of current research and advanced
technologies for the policing environment.

9. Conclusion

It is impossible to talk about the prospects of policing in Ludhiana without touching upon
the subject of applying the technologies of the coming generation. Looking at the future of this city, it is
apparent that the role of traditional police work will have to be supplemented by more advanced means to
deal with the scale of crime, safety, and policing demands. Al, predictive policing, facial recognition, and
drones have the potential to become the most helpful approaches to augment crime prevention, investments
in public order, and increase public participation.

However, these technologies have come with a lot of themes to do with privacy, bias, and
ethical considerations as well. In order not to fall victim to some disadvantages of these technologies and
to get maximum outcome, the Ludhiana Police Commissionerate has to address the following measures:
increase transparency of the use of these technologies; involve communities; practice constant
improvement of the usage of these technologies. Many obstacles are related to technology integration, and
therefore, the strategies towards their overcoming include the development of clear policies, investment in
training, and teaming with the experts in this field.

If these challenges are tackled head-on, then it is possible to have a new era of efficient,
effective, and accountable policing that also addresses the diverse community needs of Ludhiana City. This
research contributes to the following arguments on the historical development of policing in India, whereby
several factors come out clearly on the future of policing in India that is driven by the emerging
technologies.
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