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ABSTRACT

Making sure a fair trial ensues, Crime Scene Investigation (CSI) is the
cornerstone of any criminal case, as it is responsible for the search,
preservation, and examination of physical and forensic evidence that is
crucial in determining the truth in the court of law. The act of the crime scene
management, evidence collection, and forensic examination has dramatically
changed with the realization of India's new criminal laws, which are
replacing the Indian Penal Code (IPC), the Code of Criminal Procedure
(CrPC), and the Indian Evidence Act. The recent amendments have laid out
arange of legal criteria to be in line with the scientific investigation methods,
forensic documentation, and the integration of digital evidence into the
whole criminal procedure. This section has given a comprehensive overview
of the increasing legal and procedural framework that regulates CSI and the
collection of evidence in India. The analysis started by looking into the
primary doctrines of forensic investigation, mainly crime scene protection, a
systematic approach to evidence documentation, and respect for global
quality standards. It went on to elucidate the latest forensic techniques,
breakthroughs in technology, and evidence standards set out in the updated
criminal statutes. The chapter highlights the legal aspects of DNA profiling,
cyber forensics, artificial intelligence in crime scene reconstruction, and
biometric evidence that have got statutory recognition and judicial
endorsement. Vital points from this part of the book are the determination of
admissibility and the relevance of forensic findings to the court, especially
in view of past court decisions and the more dominant part of forensic reports
in criminal trials. All the details of the chain of custody and its legal
implications are thoroughly described, pinpointing the results of corrupt and
evidence-tampering acts under the new legal procedures. In addition, it is a
clear factor that the rights of the accused, the immunities against illegal
evidence collection, and the defense lawyers’ role in contesting forensic
reports are being reported to balance the justice and due process issues. Apart
from that, the chapter inquires into the issues of the present day in relation to
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crime scene investigation like the gap in forensic infrastructure, backlogs in
forensic analysis, and the trustworthiness of expert predictable testimonies.

Keywords: Crime Scene Investigation, Evidence Collection, Forensic
Science, Chain of Custody, Judicial Admissibility.

Introduction

Crime Scene Investigation (CSI) is among the integral pillars of the criminal justice system
since it plays a significant role in ensuring that crimes are investigated to satisfaction, offenders
are caught, and justice is served. The accurate collection, preservation, and examination of
evidence at a crime scene form the basis for a fair and impartial trial. A well-controlled crime
scene investigation preserves physical and forensic evidence in an unadulterated form, thus
giving legitimacy to court proceedings.! The fate of a criminal case can hinge on the integrity
of evidence gathered in the early stages of an investigation, and thus CSI becomes a make-or-
break element for a conviction or acquittal of the innocent. Forensic science has advanced
significantly over the years, transforming crime scene investigation from a predominantly
observational activity into a science-oriented discipline. Advances in forensic techniques such
as DNA analysis, fingerprint matching, ballistic examination, and computer forensics have
dramatically changed the process of collecting and interpreting evidence. The intersection of
cyber forensics, artificial intelligence, and predictive analytics has made investigative
processes more efficient and streamlined, enabling law enforcement agencies to solve crimes
more precisely and speedily. Such developments have enhanced the admissibility and validity
of forensic proof, making it a vital instrument within modern criminal justice systems
worldwide. Despite these advances, crime investigation in India has faced a series of setbacks
in the form of delays in forensic analysis, inadequate infrastructure, and procedural lapses that
mar the integrity of evidence.? The need for legal reforms was inevitable because traditional
laws governing crime scene management and evidence collection were not able to cope with
sophisticated forensic methods and new means of crime, particularly cyber crime and digital
fraud. The passage of new criminal codes is meant to close the gaps by mandating stricter
forensic procedures, increasing the forensic report threshold for admissibility in court, and

enhancing evidence handling accountability. The legislation aims to narrow the gap between

! MM Houck and JA Siegel, Fundamentals of Forensic Science (2nd edn, Academic Press 2010)
2 A Aggarwal, ‘Forensic Evidence in the Indian Criminal Justice System: A Critical Analysis’ (2020) 11(1) Journal
of Indian Law and Society 145
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science and criminal practices, ultimately making the criminal justice system more effective in

its ability to deliver fair and speedy justice.?
2. Crime Scene Management: Legal and Practical Aspects
Definition and Classification of Crime Scenes

Crime scenes are any physical location where a crime has taken place or where evidence
relevant to a crime is located. Crime scenes mark the beginning of any investigation. Crime
scenes provide a primary source of material evidence that is helpful in reconstructing events,
locating suspects, and determining the circumstances surrounding the criminal act. Perfect
classification of crime scenes is helpful to law enforcement officers and forensic specialists
since it guides them in their collection, preservation, and analysis of evidence. There are
various methods of classifying crime scenes based on nature and relevance to the crime. One
of the most basic classifications is in terms of primary and secondary crime scenes. The primary
crime scene is the exact location of the crime. For example, in a homicide case, the primary
crime scene would be the scene where the murder took place. Since this scene is where the
most direct and major evidence exists, it would, therefore, require a very thorough investigation
and in-depth forensic examination. The secondary crime scene, on the other hand, is any site
that is connected to the crime but is not the actual site of the criminal act. This would include
places from the crime, such as vehicles for transporting bodies or stashed-away locations for
hiding their weapons. Secondary crime scenes can also be very important as they sometimes
provide context to the crime and may contain trace evidence linking the suspect to the primary
scene. Another important kind of classification for crime scenes looks at their accessibility and
surroundings; hence, the differentiation between open and closed crime scenes. Open crime
scenes are defined as being in outdoor or public areas, for instance, streets, forests, highways,
or parks. These scenes suffer a few major challenges in preserving evidence in light of the fact
that such outdoor crime scenes are usually subjected to harsh environmental conditions that
might interfere with evidence, such as weather, wildlife, and human contamination. In addition,
since securing public crime scenes may take time, there exists an even bigger threat of evidence
being compromised, destroyed, or tampered with. Closed crime scenes, however, refer to those

found within a controlled environment, like houses, offices, hotels, or private properties. Such

* D Banerjee, ‘Role of Artificial Intelligence in Modern Policing and Crime Investigation in India’ (2022) 5(4)
International Journal of Law Management & Humanities 1204
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scenes can conveniently be secured and thus afford the investigators a systematic examination
of the area, limiting external contamination, and assuring good preservation of evidence. On
the other hand, closed crime scenes might bring up their challenges, like the necessity to obtain
search warrants and other legal permission before the investigators can gain access to the area.
The above-mentioned classifications will be really important for the forensic and law
enforcement professionals; it will decide for them on the methodology to be used for
investigation. The methods of pooling evidence, the necessity to secure the scene, and the
application of forensic techniques vary depending on whether the crime scene is primary or
secondary, open or closed. Proper classification will keep the investigations intact and will

gather all relevant evidence legally and scientifically.*
Roles and Responsibilities of Investigating Officers

The role of any person in charge of investigation is very paramount as far as the management
of crime scenes is concerned. Evidences collected must have been done in a manner that is
acceptable under the law and accords with the tenets of science. Therefore, with new criminal
laws that have taken effect, the duties of investigating officers have become more formalized.
Such forensic based investigations have mandated more rigorous approaches in evidence
handling and increased coordination with other actors within the justice system. All these are
meant to increase crime investigation efficiencies, reduce the chances of error, and improve the
credibility of judicial processes. With the provisions of the new criminal laws, investigating
officers have very well-laid-out duties and legal obligations upon the management of a crime
scene and collection of evidence as found in the field. These restrictions include the
establishment of barriers, ensuring that movement is controlled, and all potential evidence
remains untouched. Simply arriving at the crime scene triggers the duty of investigation
officers, who are expected to secure it from contamination and unauthorized access.
Photographs, sketches, and a detail of notes will have to be done before the transition of any
evidence since this will form part of the evidence or create part of the record that there existed

a scene that has been tampered with.’

It means outlining the boundaries of access and activity and ensuring that everything is left

undisturbed. They are required to photograph and draw sketches and take extremely detail

4 K Kumar, Forensic Science and Criminal Investigation (Reliance Publishing 2017)
5 Government of India, The Bharatiya Sakshya Adhiniyam, 2023 <https://www.mha.gov.in> accessed 20 April
2025
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notes before any removal of any evidence from the crime scene. The well-known phrase or
term chain of custody or evidence refers to the successive record of handling that starts from
the collection until it reaches the courtroom in which there are much stricter penalties put
forward for violations or even mishandling. The new act also cites forensics in its provisions
making it mandatory for police investigators to seek analysis of forensic evidence in cases like
homicides and sexual offenses. Any procedural lapses such as improper adherence to forensic
protocols or delays in the submission of forensic reports would have an effect of legal
consequences and may weaken the prosecution case. The new law inculcates the aspect of
localization and coordination among the police, forensic experts, and legal authorities to
conduct investigations multidisciplinary. The collaborative approach to crime scene
investigation may involve forensic scientists working closely with law enforcers, who provide
specialized knowledge and analysis of biological, chemical, and digital evidence.®
Investigators must be seen to be working with forensic teams in the proper collection of
samples of fingerprints, bloodstains, DNA, and ballistic evidence in accordance with scientific
protocol. The legal authority must involve public prosecutors and magistrates in determining
that all processes of collection of evidence and taking of witnesses are legal. Increased judicial
dependence on forensic reports leads to the need for police officers to be trained in forensic
procedures so that they know the evidentiary value of forensic findings and can relate them

effectively before courts.

Fences were installed to limit access and movement while protecting all evidence from
alteration. Officers must take photographs, make sketches, and describe in detail what has
happened, then remove evidence from the crime scene. The amended laws also make
provisions in the same manner for forensic evidence and make it incumbent upon the police to
take up forensic examination in cases of homicides and sexual offenses. Any lapses in
procedures such as not strictly following forensic protocols or being late in handing over
forensic reports are liable for legal consequences and may weaken the prosecution's case. New
law therefore further stresses localization and coordination between police, forensic experts,
and legal authorities to conduct investigations multidisciplinary in nature. Crime scene
investigations would involve close cooperation between law enforcement and forensic
scientists, who would furnish specialized training in the analysis of biological, chemical, and

digital evidence. Investigators must work along with forensic teams to see that samples are

® Interpol, Crime Scene Investigation: A Guide for Law Enforcement <https://www.interpol.int> accessed 21 April
2025
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properly collected for fingerprints, bloodstains, DNA, ballistic evidence, etc. according to
scientific protocol. It is expected that their efforts will involve the legal authorities from the
public prosecutor to the magistrate to ensure that all processes are according to the law in the
collection of evidence and interrogation. The increased dependence of the judiciary on forensic
reports has mandated training police officers in forensic procedures so that they are aware of

the evidentiary value of forensic findings and are able to relate them in strength at court.
Preservation of the Crime Scene

The preservation of a crime scene is a crucial step in ensuring that evidence remains
uncontaminated and admissible in court. The manner in which a crime scene is handled directly
impacts the reliability of forensic findings, the effectiveness of the investigation, and the
outcome of the legal proceedings.” Law enforcement officers, forensic experts, and other first
responders must follow strict protocols to prevent any loss, destruction, or manipulation of
physical evidence. Proper preservation techniques safeguard the integrity of the crime scene
and help reconstruct the sequence of events leading up to the crime. Securing the crime scene
is the first and most essential measure to prevent contamination. Once officers arrive at the
scene, they must establish a perimeter using barriers such as police tape, temporary fencing, or
stationed personnel to restrict access. Only authorized personnel, including investigating
officers and forensic teams, should be allowed entry to minimize the risk of evidence
tampering. Any movement within the crime scene is carefully documented, and unauthorized
persons, including bystanders and media representatives, are kept at a safe distance.
Environmental factors such as weather conditions, which can affect bloodstains, footprints, or
biological evidence, are also considered while securing the site. In cases of outdoor crime
scenes, temporary covers or enclosures may be used to shield evidence from external elements.
Legal provisions under the newly reformed criminal laws provide clear guidelines for sealing
and protecting crime scenes. Law enforcement agencies are now mandated to ensure that no
individual, including police personnel, disturbs the crime scene until forensic experts have
thoroughly examined it. The laws also outline specific circumstances under which crime scenes

can be reopened, requiring authorization from designated legal authorities such as magistrates.

The chain of custody regulations have been reinforced to ensure that every action taken at the

" H Bhattacharyya, ‘Forensic Science and the Legal System in India: Problems and Prospects’ (2020) 41(1) Indian
Journal of Criminology and Criminalistics 45
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crime scene is recorded and accounted for. Officers are also required to document the condition
of the scene before and after forensic examination using high-resolution photographs and video
recordings. Any violation of these procedures can lead to legal consequences, including the
exclusion of compromised evidence from judicial proceedings. In addition to physical security
measures, technological advancements have improved crime scene preservation methods. The
use of 3D crime scene mapping, drones, and Al-driven analysis enables investigators to create
digital reconstructions of crime scenes, preserving crucial details even after physical cleanup.
The increasing reliance on digital evidence, such as CCTV footage, mobile phone data, and

cyber trails, has also led to stricter protocols for securing electronic records linked to a crime.

3. Evidence Collection and Chain of Custody under New Criminal Laws

The process of evidence collection is fundamental to criminal investigations, as it determines
the strength and reliability of the prosecution’s case. Under the new criminal laws, strict
guidelines have been established to ensure that all forms of evidence are collected
systematically, preserved without contamination, and presented in court with an unbroken
chain of custody. These legal reforms have placed greater emphasis on forensic-based
investigations, ensuring that every piece of evidence is scientifically examined before being
used to establish guilt or innocence. The chain of custody, which refers to the documented
record of evidence handling from collection to court presentation, has become a legally binding
requirement. Any breach in this chain, such as mishandling, tampering, or loss of evidence, can
result in the evidence being deemed inadmissible. Evidence is categorized into various types,
each carrying its own legal significance in criminal trials. Physical evidence is one of the most
crucial categories, including fingerprints, weapons, bloodstains, fibers, footprints, and other
tangible materials found at a crime scene. These forms of evidence provide direct links between
the crime, the victim, and the suspect, making them highly valuable in investigations.
Fingerprint analysis, for example, is widely used to establish the presence of an individual at a
crime scene, while bloodstain pattern analysis can reconstruct the sequence of events in violent
crimes. DNA evidence, obtained from biological materials such as hair, saliva, or skin cells,
has become a key component in criminal investigations, offering near-certain identification of

individuals involved in a crime.

Alongside traditional forms of evidence, digital evidence has gained significant importance in

modern investigations. With the rise of cybercrime and the increasing use of technology in

Page: 179



Indian Journal of Law and Legal Research Volume VII Issue IV | ISSN: 2582-8878

criminal activities, digital records such as mobile phone data, email logs, CCTV footage, GPS
tracking, and social media interactions are now integral to legal proceedings. The new criminal
laws recognize the admissibility of digital evidence, provided it is collected through legally
approved methods and its authenticity is verifiable. Investigating officers must follow strict
cyber security protocols to prevent digital evidence from being altered, deleted, or manipulated.
Forensic experts use specialized software tools to recover deleted files, trace online activities,
and authenticate electronic records. The enforcement of a strong chain of custody is critical to
ensuring that all forms of evidence maintain their credibility in court.® Every stage of evidence
handling—from its discovery at the crime scene to its transportation, storage, forensic
examination, and final presentation in court- must be documented in detail. Each officer or
forensic expert who comes into contact with the evidence is required to record their
involvement, ensuring full accountability. New legal provisions have made it mandatory for
forensic laboratories to certify the integrity of analyzed evidence and provide tamper-proof
seals before submission in court. Digital tracking systems and blockchain technology are being

explored to further enhance the security and traceability of evidence records.
Revised Legal Procedures for Evidence Collection

The introduction of new criminal laws has significantly restructured the legal procedures for
evidence collection, placing greater emphasis on forensic documentation, transparency, and
scientific accuracy. These revised procedures’ ensure that evidence is gathered systematically,
preventing contamination, loss, or manipulation. Law enforcement officers and forensic
experts must now adhere to a stricter set of mandates that regulate how evidence is identified,
collected, preserved, and submitted for legal scrutiny. The goal of these legal reforms is to
improve the credibility of evidence presented in courts, thereby enhancing the fairness and
effectiveness of the criminal justice system. A key aspect of these revised procedures is the
requirement for comprehensive forensic documentation at every stage of the investigation. The
new mandates emphasize that crime scene investigators must meticulously document all
aspects of the evidence collection process, including detailed descriptions, high-resolution
photographs, video recordings, and forensic sketches. Every item of evidence must be logged

with precise timestamps, location markers, and the names of the officers responsible for its

8 Indian Evidence Act 1872 (India) <https://legislative.gov.in> accessed 25 April 2025
° The Bharatiya Sakshya Adhiniyam 2023 (India)
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collection. Digital record-keeping has been integrated into the forensic workflow, ensuring that
all documentation is stored in tamper-proof databases that maintain data integrity. Additionally,
forensic laboratories are now legally required to generate detailed forensic reports that outline
the methodologies used for analysis, the scientific principles applied, and the conclusions
drawn from the evidence. These reports must include a certification of authenticity from

accredited forensic professionals, ensuring their reliability in legal proceedings.

The admissibility of forensic reports in courts has also been reinforced under the new legal
framework. Courts now place greater reliance on forensic findings, recognizing them as critical
pieces of evidence in criminal trials. To ensure their legal validity, forensic reports must be
prepared following standardized protocols, and forensic experts may be required to testify in
court to explain their findings. The new laws have also introduced stricter cross-examination
guidelines, allowing defense attorneys to challenge forensic evidence based on scientific
validity rather than procedural loopholes. Furthermore, with advancements in forensic
technology, digital forensics, DNA profiling, and artificial intelligence-assisted crime analysis
have gained greater legal recognition, ensuring that courts can make more informed decisions
based on empirical evidence. These legal reforms have strengthened the role of forensic science
in criminal investigations, ensuring that evidence collection is conducted with a high degree of
professionalism and legal oversight.!? By enforcing rigorous documentation requirements and
enhancing the admissibility of forensic reports, the revised legal procedures aim to establish a

more transparent and scientifically robust framework for crime investigation and prosecution.
Maintaining the Chain of Custody

The chain of custody is a fundamental legal and procedural requirement in criminal
investigations, ensuring that evidence remains unaltered, secure, and traceable from the
moment it is collected until its presentation in court. It establishes a documented trail of
accountability, confirming that evidence has been handled properly and has not been tampered
with or contaminated at any stage of the investigative process. Under the new criminal laws,
maintaining an unbroken chain of custody has become a mandatory aspect of forensic and legal
proceedings, with stricter compliance measures introduced to safeguard the integrity of
evidence. Legal requirements dictate that every piece of evidence must be recorded in a

systematic and verifiable manner. The collection process begins with detailed documentation,

10 R Saferstein, Criminalistics: An Introduction to Forensic Science (11th edn, Pearson 2014)
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including photographs, timestamps, and labels specifying the exact location and condition of
the evidence. Investigating officers must log each item in an official record, noting the
personnel responsible for handling it at every stage. Evidence packaging must adhere to
forensic standards, using tamper-proof seals, barcodes, or RFID tracking to prevent
unauthorized access or alterations. Upon transfer to forensic laboratories, strict protocols
govern the receipt, analysis, and storage of evidence, ensuring that forensic experts can verify
its authenticity and trace its handling history. Digital forensics follows a similar protocol, where
electronic data, such as CCTV footage, call logs, and cyber records, must be extracted using

certified methods that maintain data integrity and admissibility in court.

Failure to maintain a proper chain of custody can lead to serious legal consequences, as the
new criminal statutes impose strict penalties for mishandling evidence. If the chain of custody
is broken or if evidence is found to have been altered, lost, or accessed by unauthorized
individuals, it may be deemed inadmissible in court. This can weaken the prosecution’s case,
allowing defense attorneys to challenge the validity of the evidence and potentially leading to
the acquittal of the accused. Officers found guilty of negligence, procedural lapses, or
intentional tampering with evidence may face disciplinary action, criminal charges, or legal
liability under obstruction of justice provisions. Forensic laboratories and law enforcement
agencies are now required to implement robust auditing systems, ensuring compliance with
forensic best practices and preventing any potential legal challenges. The implementation of
digital tracking systems, including block chain technology and evidence management software,
has further strengthened the chain of custody. These innovations provide real-time monitoring
of evidence transfers, preventing unauthorized modifications and ensuring greater transparency
in investigative procedures. By reinforcing legal safeguards and procedural rigor, the revised
laws aim to uphold the credibility of forensic evidence, ensuring that justice is based on

scientifically validated and legally secure findings.

4. Technological Advancements in Crime Scene Investigation

The integration of advanced technology in crime scene investigation has revolutionized
forensic science, enhancing the accuracy, efficiency, and reliability of evidence collection and
analysis. The latest innovations in forensic techniques have significantly improved the ability
of law enforcement agencies to reconstruct crime scenes, identify perpetrators, and ensure that

investigations are conducted with scientific precision. New criminal laws have recognized
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these advancements, establishing legal frameworks that support the use of forensic innovations
while ensuring their credibility and admissibility in courts. DNA profiling has emerged as one
of the most powerful tools in modern forensic science, offering unparalleled accuracy in
identifying suspects, exonerating the innocent, and linking evidence to crime scenes. The legal
admissibility of DNA evidence has been reinforced under new criminal laws, with courts
increasingly relying on genetic analysis to establish guilt or innocence. Strict guidelines
regulate the collection, preservation, and testing of DNA samples to prevent contamination or
tampering. DNA databases have been expanded to facilitate cross-referencing with known

offenders, improving the speed and efficiency of criminal investigations.!!

However, legal safeguards have also been put in place to address privacy concerns, ensuring
that DNA information is used ethically and in accordance with human rights principles.
Artificial intelligence (AI) has played a transformative role in crime scene reconstruction,
allowing investigators to analyze complex crime scenes with greater precision. Al-driven
forensic tools can process vast amounts of data, including surveillance footage, ballistic
trajectories, and bloodstain patterns, to create detailed reconstructions of criminal events.
These reconstructions assist investigators in visualizing how a crime unfolded, identifying
potential suspects, and corroborating witness testimonies. Machine learning algorithms are also
being used to predict criminal behavior, analyze forensic patterns, and enhance digital forensic
investigations. Courts have begun recognizing Al-based forensic evidence, provided it meets
stringent validation and authentication standards. The growing use of digital forensic tools,
including block chain-based evidence tracking, cyber-forensic analysis, and automated
fingerprint recognition, has further strengthened the reliability of forensic investigations. These
technological advancements have not only improved investigative efficiency but have also
reinforced the legal credibility of forensic findings. With the new legal framework emphasizing
scientific accuracy, transparency, and ethical considerations, technological innovations
continue to shape the future of crime scene investigation, ensuring that justice is based on the

most advanced and reliable methods available.

' SH James and JJ Nordby, Forensic Science: An Introduction to Scientific and Investigative Techniques (4th
edn, CRC Press 2011)
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Use of Surveillance and Digital Evidence

The increasing reliance on surveillance and digital evidence!? has transformed modern criminal
investigations, providing law enforcement agencies with crucial tools for tracking suspects,
reconstructing crime scenes, and verifying alibis. Digital evidence, including CCTV footage,
mobile records, and cyber forensic data, has become a primary source of information in
criminal cases. However, its collection and use are governed by strict legal frameworks to
ensure privacy protection, authenticity, and admissibility in court. Recent judicial
pronouncements have further refined the legal standards surrounding electronic evidence,
reinforcing its role in ensuring fair and transparent investigations. Legal considerations for
accessing surveillance data require law enforcement agencies to obtain proper authorization
before collecting digital evidence. CCTV footage, which plays a critical role in identifying
suspects, tracking movements, and establishing timelines, must be retrieved through legally
sanctioned means. Investigators must ensure that the footage is not manipulated or altered,
maintaining an unbroken chain of custody to preserve its integrity. Mobile records, including
call logs, GPS locations, and chat histories, are often sought in criminal cases, but their
collection is subject to data protection laws and judicial oversight. Courts typically require
search warrants or official permissions to access such records, balancing investigative needs
with an individual’s right to privacy. Cyber forensic tools are used to recover deleted files,
analyze encrypted data, and trace digital footprints, but their application must comply with

established legal guidelines to prevent misuse or unauthorized surveillance.

Recent judicial pronouncements have further clarified the admissibility of electronic evidence,
emphasizing the need for proper authentication and procedural compliance. Courts have ruled
that digital evidence must be accompanied by certification from forensic experts to establish
its genuineness and reliability. In landmark cases, judicial authorities have recognized CCTV
footage and mobile data as decisive pieces of evidence, provided they meet evidentiary
standards outlined in law. The Supreme Court and various high courts have also stressed the
importance of maintaining metadata integrity, ensuring that digital records remain untampered
from collection to courtroom presentation. The use of artificial intelligence in analyzing large

volumes of digital evidence has been acknowledged by courts, provided it is subject to expert

12 G Kaur, ‘Digital Evidence and the Legal Standards of Admissibility in Indian Criminal Justice’ (2022) 5(2)
International Journal of Law Management & Humanities 320 <https://doi.org/10.10000/IJLMH.112263>
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verification and legal scrutiny.'> These developments highlight the growing acceptance of
digital evidence in criminal trials while reinforcing the importance of legal safeguards against
potential misuse. By ensuring that surveillance data is collected, stored, and presented in a
legally sound manner, the justice system upholds both investigative efficiency and fundamental
rights. The integration of advanced cyber forensic tools and judicially recognized electronic
evidence has strengthened the credibility of digital investigations, making them indispensable

in contemporary law enforcement.
Judicial Scrutiny of Crime Scene Evidence

The legal system has strengthened the scrutiny of crime scene evidence to ensure that only
reliable, scientifically validated, and legally admissible material is considered in criminal trials.
Courts have established stringent guidelines for evaluating forensic evidence, emphasizing the
need for an unbroken chain of custody, proper collection procedures, and authentication by
qualified forensic experts. The judiciary plays a crucial role in determining whether evidence
meets the required legal standards, preventing wrongful convictions and ensuring that justice
is based on credible findings. Revised rules of evidence admissibility have introduced a more
structured approach to evaluating different types of forensic materials. The standard of proof
required for various forms of evidence varies depending on their nature and significance in a
case. Direct physical evidence, such as DNA samples, fingerprints, and ballistic reports,
generally holds strong probative value and is considered highly reliable when supported by
expert testimony. Circumstantial evidence, including surveillance footage, mobile location
data, and forensic reconstructions, must be corroborated with other findings to establish a
consistent chain of events. Digital evidence, such as emails, chat logs, and cyber footprints,
requires compliance with data integrity protocols and forensic certification to be admissible in

court.

Judicial interpretation of forensic findings has evolved to reflect advancements in science and
technology. Courts assess the credibility of expert witnesses, ensuring that forensic reports are
based on standardized procedures and scientifically accepted methodologies. The judiciary
examines the relevance, accuracy, and limitations of forensic evidence, considering potential

errors, biases, and contamination risks. In cases involving complex forensic techniques, such

13'A Malviya and R Shukla, ‘Role of Artificial Intelligence in Forensic Investigations and Legal Implications’
(2023) 7(3) Journal of Law and Technology 98
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as DNA profiling or Al-based crime reconstruction, judges often rely on expert panels or cross-
examination to validate findings before reaching a verdict. Legal precedents have established
that improperly handled or scientifically questionable forensic evidence may be excluded from
proceedings, emphasizing the importance of adherence to legal and forensic standards. These
judicial safeguards reinforce the role of forensic science in criminal justice while ensuring that
the rights of the accused are protected. By maintaining a balance between technological
advancements and legal scrutiny, courts uphold the integrity of evidence evaluation, preventing
wrongful prosecutions and promoting fair trial principles.!* The ongoing refinement of
evidentiary rules ensures that crime scene evidence continues to be a reliable pillar of the

judicial system, contributing to accurate and just legal outcomes.
Challenges in Ensuring Fair Trials

The fairness of criminal trials relies heavily on the integrity of evidence and the ability of both
prosecution and defense to present their cases without bias or manipulation. However, several
challenges persist in ensuring that trials remain just and impartial, particularly regarding the
authenticity of forensic evidence and the rights of the defense to challenge scientific findings.
The risk of fabricated or tampered evidence remains a significant concern, as any alteration in
forensic materials can lead to wrongful convictions or unjust acquittals.!> Advances in forensic
technology have made it easier to detect evidence manipulation, but legal safeguards are still
necessary to prevent misuse by law enforcement agencies or interested parties. Courts have
reinforced the importance of an unbroken chain of custody, but instances of evidence
tampering- whether intentional or due to procedural lapses- continue to pose risks to fair trial
principles. The admissibility of digital evidence, such as CCTV footage, mobile records, and
cyber forensic data, also raises concerns about potential falsification, requiring courts to rely

on expert certification and metadata verification to establish authenticity.

Defense rights in challenging forensic reports are critical to ensuring that trials remain balanced
and that accused individuals receive a fair opportunity to contest the prosecution's evidence.
With forensic science playing a dominant role in modern criminal trials, defense attorneys must

be allowed to cross-examine forensic experts, question the reliability of testing methods, and

14§ Saxena, ‘Forensic Science and Fair Trial Rights: A Critical Analysis of Indian Jurisprudence’ (2021) 43 Delhi
Law Review 89

15§ Tripathi, ‘Chain of Custody and the Evidentiary Value of Forensic Material: An Indian Perspective’ (2020)
15(2) International Journal of Criminal Justice Sciences 305
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present counter-expert opinions where necessary. The complexity of forensic procedures often
places defendants at a disadvantage, as they may lack the technical knowledge to dispute
forensic conclusions effectively. Judicial frameworks now emphasize the necessity of allowing
independent forensic analysis, enabling the defense to conduct its own tests on physical and
digital evidence. However, access to forensic resources remains unequal, as state-appointed
defense counsels or financially weaker defendants may struggle to afford independent forensic
reviews. Legal provisions mandating equal access to forensic expertise have been introduced,

but practical implementation remains inconsistent across jurisdictions.

The evolving nature of forensic science also creates legal challenges, as courts must
continuously adapt to new technologies and scientific developments. The introduction of
artificial intelligence, DNA profiling, and digital forensics in criminal investigations requires
ongoing judicial training to ensure that judges and legal practitioners can assess forensic
findings accurately. Judicial pronouncements have emphasized that forensic evidence, while
scientifically valuable, should not be treated as infallible, and a cautious approach is necessary
to avoid wrongful convictions based on flawed or misinterpreted forensic reports.!® By
strengthening evidentiary safeguards, reinforcing defense rights, and maintaining judicial
oversight over forensic practices, legal systems aim to uphold the principle of fair trials while

ensuring that justice is delivered based on credible and legally sound evidence.
5. Case Studies and Legal Precedents

The evolution of crime scene investigation (CSI) procedures has been significantly shaped by
landmark judicial rulings that have reinforced the importance of forensic science in the legal
system. Courts have played a pivotal role in setting evidentiary standards, ensuring that crime
scene evidence is collected, preserved, and presented in accordance with legal principles.
Landmark judgments have established guidelines for forensic admissibility, chain of custody
maintenance, and the use of digital evidence, shaping how investigators and legal practitioners
approach criminal cases. One of the most influential judicial pronouncements impacting CSI
procedures emphasized the necessity of forensic authentication before accepting DNA and
fingerprint evidence in trials. Courts have ruled that forensic reports must be supported by
expert testimony and comply with established scientific protocols to ensure their reliability. In

cases involving CCTV footage and mobile records, judicial precedents have mandated strict

16 BR Sharma, Forensic Science in Criminal Investigation and Trials (Universal Law Publishing 2008)
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verification of digital metadata to prevent tampering or manipulation, setting new benchmarks
for the admissibility of electronic evidence.!” These rulings have not only strengthened forensic
reliability but have also reinforced the accountability of law enforcement agencies in handling

crime scene investigations.

Notable cases involving forensic evidence have demonstrated the decisive role of scientific
findings in delivering justice. Cases where DNA analysis led to wrongful conviction reversals
highlight the power of forensic advancements in preventing miscarriages of justice.
Conversely, cases where improper handling of forensic materials resulted in acquittals
underscore the critical need for meticulous evidence management. The use of ballistics and
forensic pathology in high-profile criminal trials has showcased how scientific techniques can
reconstruct crime scenes, establish timelines, and verify testimonies. Courts have increasingly
relied on forensic reconstruction to corroborate witness statements, providing a scientific
foundation for legal arguments. Judicial scrutiny of high-profile cases has also exposed gaps
in forensic procedures, prompting legal reforms to enhance CSI protocols. Cases involving
controversial forensic findings have led to stricter regulations on forensic labs, ensuring
accreditation and adherence to international standards. The recognition of artificial
intelligence-based forensic tools in court rulings has further expanded the scope of CSI,
allowing for more sophisticated crime scene analyses while raising ethical and legal concerns
about machine-generated forensic interpretations. The study of legal precedents illustrates the
dynamic relationship between law and forensic science, where judicial decisions continue to
refine investigative methods while ensuring the protection of constitutional rights.'® By setting
legal benchmarks for forensic admissibility and CSI procedures, courts have reinforced the
credibility of forensic evidence, ensuring that it remains a cornerstone of modern criminal

justice.
7. Conclusion and Recommendations
Strengthening forensic infrastructure in India

The integration of forensic science in crime scene investigation has significantly enhanced the

17" Supreme  Court of India, Judicial Handbook on  Electronic  Evidence  (2023)

<https://main.sci.gov.in/pdf/ecommittee/Manual%200n%20Electronic%20Evidence.pdf> accessed 25 April
2025
13 DD Basu, Introduction to the Constitution of India (25th edn, LexisNexis 2021)
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accuracy, reliability, and objectivity of the criminal justice system. With advancements in DNA
profiling, digital forensics, and artificial intelligence-driven crime scene analysis, forensic
methodologies have become indispensable in establishing facts, identifying suspects, and
ensuring the fair administration of justice. However, challenges such as improper handling of
evidence, tampering, and the unequal access to forensic resources highlight the need for
systemic improvements. Strengthening the forensic infrastructure in India is crucial to ensuring
that crime scene investigations are conducted with scientific precision and legal integrity.
Enhancing forensic capabilities requires substantial investment in modern laboratories, cutting-
edge technology, and trained personnel. Many forensic laboratories in India suffer from
resource constraints, backlogs, and outdated equipment, affecting the timely processing of
crucial evidence. Establishing forensic units with state-of-the-art facilities across all regions,
including rural and underdeveloped areas, would bridge the gap between scientific
advancements and on-ground investigative capabilities. Ensuring that forensic laboratories are
accredited and follow standardized protocols will improve the credibility and admissibility of

forensic reports in courts.

A well-trained forensic workforce is essential to maintaining the quality of evidence collection
and analysis. Regular training programs for law enforcement officers, forensic experts, and
judicial officials can enhance their understanding of emerging forensic techniques and legal
requirements. Strengthening the collaboration between forensic scientists, police investigators,
and the judiciary will ensure a more integrated approach to crime investigation. Specialized
forensic courses and research initiatives at academic institutions can contribute to skill
development and innovation in forensic science.!” Judicial reforms are also necessary to refine
the legal framework governing forensic evidence. Clear procedural guidelines on handling
digital evidence, ensuring the integrity of crime scenes, and maintaining an unbroken chain of
custody must be enforced. Courts should continue to evolve their approach to forensic
admissibility, ensuring that new technologies are scrutinized through scientifically validated
procedures before being accepted as credible evidence. Strengthening the legal provisions for
independent forensic examination by the defense will further uphold fair trial principles,
preventing any misuse of forensic findings. Public awareness and legal literacy on forensic
science can contribute to its ethical and responsible use. Educating law enforcement agencies,

legal practitioners, and citizens about forensic advancements will help build trust in forensic

19 Ministry of Home Affairs, Modernisation of Police Forces and Forensic Science Infrastructure (Government of
India) <https://www.mha.gov.in> accessed 25 April 2025
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methodologies and reduce skepticism regarding forensic evidence in trials. By fostering
transparency and accountability in crime scene investigations, forensic science can continue to
serve as a pillar of justice, ensuring that criminal cases are resolved based on factual and
scientific evidence rather than speculation or procedural lapses. Strengthening forensic
infrastructure in India requires a multi-pronged approach, involving technological investments,
institutional reforms, and legal safeguards. By prioritizing scientific accuracy, professional
training, and judicial oversight, the forensic framework can be modernized to meet the growing

demands of contemporary criminal investigations.

Capacity Building for Law Enforcement Agencies

Enhancing the capabilities of law enforcement agencies is essential for ensuring effective crime
scene investigation, forensic evidence management, and overall criminal justice
administration. Capacity building involves equipping police officers, forensic experts, and
investigative personnel with advanced skills, technological proficiency, and legal awareness to
handle crime scenes with precision and adherence to legal protocols. A well-trained law
enforcement force is crucial for maintaining the integrity of forensic evidence, preventing
procedural lapses, and ensuring successful prosecution based on scientifically validated
findings. One of the primary areas of capacity building is specialized training in forensic
science and crime scene management. Law enforcement officers must be trained in handling
different types of evidence, maintaining an unbroken chain of custody, and understanding the
admissibility of forensic findings in court. Regular workshops, simulation exercises, and case
study analyses can enhance their expertise in crime scene documentation, DNA evidence
collection, fingerprint analysis, ballistic examination, and digital forensics. Introducing
forensic science modules in police academies and making forensic training mandatory for

investigating officers would improve the overall quality of criminal investigations.

Legal literacy is another critical component of capacity building. With evolving criminal laws
and forensic procedures, law enforcement agencies must stay updated on legal frameworks
governing evidence collection, privacy rights, and admissibility of digital and forensic
materials in court. Training programs on recent judicial pronouncements, human rights
considerations, and procedural safeguards can help officers conduct investigations within the
boundaries of law, minimizing the risk of evidence being dismissed due to technicalities. A

deeper understanding of forensic laws will also enable police officers to collaborate more
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effectively with forensic scientists and legal experts. Technological advancements have
significantly transformed crime scene investigation, necessitating continuous skill
enhancement for law enforcement personnel. Training in artificial intelligence-driven forensic
analysis, cyber forensics, mobile forensics, and surveillance data interpretation is essential to
keep pace with modern criminal methodologies. Law enforcement agencies must be equipped
with cutting-edge forensic tools, including crime scene reconstruction software, automated
fingerprint identification systems, and real-time data analytics platforms. Providing hands-on
experience with these technologies will enhance officers' ability to analyze complex crime

scenes and generate accurate forensic reports.

Inter-agency collaboration and multi-disciplinary training are also vital for effective crime
investigation. Strengthening partnerships between police departments, forensic laboratories,
legal institutions, and academic research centers can foster knowledge sharing and operational
efficiency. Joint training programs involving law enforcement officers, forensic scientists,
prosecutors, and defense attorneys can create a comprehensive understanding of forensic
procedures, ensuring a seamless integration of scientific evidence into legal proceedings.
Developing standard operating procedures (SOPs) for crime scene investigation and forensic
evidence management will further ensure consistency and accountability in law enforcement
practices. Capacity building must also address ethical considerations in forensic investigations.
Ensuring that law enforcement agencies adhere to professional ethics, prevent bias in forensic
analysis, and respect the rights of individuals during evidence collection is crucial for
maintaining public trust in the justice system. Transparency in forensic practices, independent
forensic reviews, and mechanisms to address wrongful convictions due to forensic errors must

be emphasized as part of police training programs.

Investing in continuous professional development and capacity-building initiatives will
strengthen law enforcement agencies' ability to conduct thorough, unbiased, and legally sound
investigations. By integrating forensic expertise, legal knowledge, and technological
proficiency, law enforcement officers can enhance their role in upholding justice, ensuring that
crime scene investigations are conducted with the highest standards of scientific accuracy and
legal integrity. Harmonizing crime scene investigation with evolving legal norms requires a
comprehensive policy framework that integrates forensic advancements, legal reforms, and
institutional capacity-building. Standardizing crime scene investigation protocols is essential

to ensure consistency in evidence collection, preservation, and analysis. Establishing uniform
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guidelines across law enforcement agencies will minimize procedural errors, prevent
contamination, and uphold the integrity of forensic evidence. Aligning forensic methodologies
with internationally recognized standards will enhance their credibility in legal proceedings.
Legislative reforms are crucial for clarifying the admissibility of forensic evidence in court.
Amendments to existing laws should address new forms of forensic evidence, such as digital
footprints, artificial intelligence-based crime scene reconstructions, and DNA profiling. Courts
must develop standardized frameworks for assessing the reliability of forensic reports to
prevent the exclusion of critical evidence due to outdated legal interpretations. Ensuring that
forensic reports meet stringent evidentiary standards will strengthen the role of scientific

evidence in judicial decision-making.

Strengthening forensic infrastructure is imperative for effective crime scene investigations.
Expanding forensic science laboratories, integrating digital forensic capabilities, and
establishing specialized crime scene reconstruction units will enable law enforcement agencies
to conduct thorough investigations. Modernizing forensic facilities in both urban and rural
areas will ensure timely access to forensic expertise, reducing delays in criminal trials and
enhancing the efficiency of the justice system. Training programs for law enforcement officers,
forensic experts, and judicial personnel must be prioritized to enhance their understanding of
forensic procedures and legal standards. Comprehensive forensic training should be
incorporated into police academies and judicial training institutes to equip officers and judges
with the necessary expertise to handle forensic evidence effectively. Multi-disciplinary training
programs that involve collaboration between forensic scientists, legal professionals, and

investigators will foster a more integrated approach to crime scene management.

With the increasing reliance on digital evidence, a robust legal framework for cyber forensics
and electronic evidence must be established. Clear legal provisions should govern the
collection, analysis, and admissibility of digital records, such as CCTV footage, mobile data,
and cyber forensic reports. Balancing investigative needs with data privacy rights is essential
to ensure that digital evidence is used responsibly and ethically. Law enforcement agencies
should adopt Al-driven forensic tools to analyze complex data while adhering to legal
safeguards to protect individual rights. Independent oversight mechanisms should be
implemented to prevent the misuse or manipulation of forensic evidence. Establishing
regulatory bodies to monitor forensic investigations and ensuring transparency in forensic

reporting will enhance public trust in the justice system. Independent forensic reviews should

Page: 192



Indian Journal of Law and Legal Research Volume VII Issue IV | ISSN: 2582-8878

be made accessible to defense teams to uphold the principles of fair trial and due process. Legal
provisions should hold law enforcement accountable for maintaining the integrity of evidence,

with strict penalties for any procedural violations or evidence tampering.

Judicial scrutiny of emerging forensic technologies is necessary to ensure that new
investigative tools meet legal admissibility standards. Courts should develop legal precedents
for assessing Al-driven forensic techniques, biometric identification, and neuro-forensic
methods. A clear framework for accrediting expert witnesses should be established to ensure
that only qualified forensic professionals provide expert testimony. By incorporating forensic
expertise into judicial proceedings, courts can ensure that forensic evidence is assessed with
scientific rigor. Promoting ethical practices in forensic investigations is essential to prevent
wrongful convictions and miscarriages of justice. Law enforcement agencies must adhere to
professional ethics in crime scene management, avoiding biases in forensic analysis and
ensuring that forensic methodologies are applied objectively. Strengthening the independence
of forensic institutions and implementing safeguards against evidence fabrication will further
reinforce the reliability of forensic findings. The integration of artificial intelligence and
machine learning in forensic investigations offers new opportunities for enhancing crime scene
analysis. Al-driven tools can assist in predictive analytics, automated evidence processing, and
crime scene reconstruction. However, policies must establish ethical guidelines for Al use,
ensuring that forensic findings generated through machine learning meet legal scrutiny before

being admitted as evidence in court.

Public awareness and legal literacy on forensic science play a vital role in fostering trust in the
justice system. Educating citizens about the role of forensic evidence in criminal trials and their
legal rights related to forensic investigations will enhance cooperation with law enforcement.
Community engagement initiatives can help dispel misconceptions about forensic science and
promote greater transparency in investigative processes. A holistic approach that integrates
forensic modernization, legal clarity, judicial oversight, and ethical safeguards will ensure that
crime scene investigations remain scientifically accurate, legally sound, and aligned with
contemporary legal norms. Strengthening forensic capabilities, enhancing institutional
coordination, and fostering public confidence in forensic methodologies will contribute to a

more effective and equitable criminal justice system.
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