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MURDER MASKED AS ACCIDENT: FORENSIC
ENGINEERING APPROACH AND EVIDENTIARY
VALUE UNDER INDIAN LAW

AUTHORED BY - CHARULATHA.M
The Tamilnadu Dr Ambedkar Law University

ABSTRACT

One of the most frequent causes of unexpected deaths is car crashes, which are frequently
thought to be accidental. However, a significant number of investigations conducted both in
India and overseas show that some collisions are purposefully designed to mimic accidents in
order to hide homicide. Because the external characteristics of an accident may conceal
intentional impact patterns, staged crash dynamics, or mechanical tampering, these cases often
referred to as murder concealed as accidents present significant investigative and legal
challenges. In this situation, identifying the actual cause, chronology, and intentionality of
suspicious car incidents is largely dependent on forensic engineering and accident
reconstruction. Forensic experts use techniques like crush damage analysis, speed and force
calculations, tire-mark interpretation, EDR (black box) data retrieval, biomechanical injury
assessment, and digital tracing using CCTV, GPS, and telematics to find discrepancies that
distinguish intentional acts from real accidents. These scientific methods enable investigators
to precisely reconstruct the incident, revealing hidden intent, exhibiting impact behavior, and

proving causation.

In the context of Indian law, specifically under the Bharatiya Sakshya Adhiniyam, 2023, the
study also investigates the evidentiary value of forensic engineering findings. It examines the
standards for admissibility of scientific and digital evidence, how courts evaluate expert
reports, and the constraints brought about by methodological disagreements, inconsistent
procedures, and difficulties with interpretation. To comprehend changing patterns in the
acceptance of accident reconstruction evidence, judicial precedents from India and other
jurisdictions are examined. Overall, this study emphasizes the need for greater scientific-legal
integration to guarantee accurate fact-finding and fair outcomes in criminal adjudication, as
well as the growing significance of forensic engineering in identifying homicides masked as

car accidents.
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INTRODUCTION

Vehicular accidents are among the most frequent causes of sudden and unnatural deaths in
India, often attributed to negligence, rash driving, or mechanical failure. However,
investigative patterns from recent years indicate an alarming rise in incidents where deliberate
acts of violence are camouflaged as road accidents. These cases commonly termed “murder
masked as accident” pose a unique challenge to the criminal justice system, as the superficial
appearance of an accidental collision can obscure intentional actions, premeditated planning,
and targeted impacts. When the victim is found dead in what appears to be a routine road
mishap, the absence of immediate suspicion often enables offenders to escape early scrutiny,
undermining both justice and public safety.

In such complex scenarios, forensic engineering and accident reconstruction have emerged as
indispensable scientific tools capable of uncovering the true mechanics and causation of
vehicle-related incidents. Through methodologies such as crush deformation analysis, tyre and
skid mark interpretation, collision trajectory modelling, Event Data Recorder (EDR) extraction,
and injury vehicle consistency assessment, forensic engineers can determine whether a
collision was accidental, deliberate, or staged. These scientific techniques provide objective
insights into speed, direction, braking behaviour, steering inputs, and the physics of impact

elements that are crucial for distinguishing intentional acts from unintentional events.

The integration of such scientific evidence into criminal trials raises important questions under
Indian evidence law, especially with the transition to the Bharatiya Sakshya Adhiniyam, 2023.
The admissibility, reliability, and probative weight of reconstruction reports and digital vehicle
data are subject to judicial scrutiny, and courts often grapple with methodological challenges,

conflicting expert opinions, and the limits of scientific certainty.

Against this backdrop, this research explores the evolving role of forensic engineering in
detecting homicide disguised as vehicular accidents, analyses the evidentiary framework
governing such scientific proof, and highlights the need for stronger interdisciplinary
collaboration between forensic experts, investigators, and the judiciary to ensure accurate fact-

finding and fair adjudication.
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CHAPTER 2: FORENSIC ENGINEERING IN ACCIDENT
RECONSTRUCTION

Forensic engineering is a scientific discipline that applies engineering principles to investigate
failures, collisions, and mechanical malfunctions in order to determine how and why an event
occurred. Within accident investigation, it focuses on analysing vehicle behaviour, road design
factors, environmental influences, and human actions leading up to a crash. The core objective
iIs to reconstruct the sequence of events using measurable physical evidence so that
investigators, courts, and insurance bodies can establish causation, responsibility, and intent.t
The role of accident reconstruction experts is crucial in translating raw physical traces into
coherent scientific explanations. These experts study impact geometry, crush patterns, drag
factors, and occupant dynamics to determine variables such as vehicle speed, braking
behaviour, visibility, driver reaction time, and the exact moment of collision. Their findings
often assist courts in differentiating between negligent driving, mechanical defect, and

deliberate acts, especially in cases suspected to be homicide disguised as an accident.?

A key investigative task is understanding the difference between accidental and intentional
crash signatures. Accidental crashes usually display consistent physics-based patterns, such as
natural steering corrections, proportional crush damage, and documented braking attempts. In
contrast, intentional collisions often show controlled steering towards the victim, absence of
skid marks indicating no braking, unusually high impact energy, or damage inconsistent with
the driver's claimed account. These physical and behavioural anomalies help experts

distinguish between unintentional mishap and deliberate vehicular impact®.

2.1Scientific Techniques in Vehicle Accident Reconstruction

Collision dynamics examines the forces exchanged during impact, vehicle trajectories,
momentum transfer, and post-impact motion. By studying how vehicles rotate, decelerate, or
rebound after collision, experts reconstruct the path taken by each vehicle and identify the

primary and secondary impacts.

Crush damage analysis involves measuring deformation depth and spread on the vehicle body.

1. Brach, R. M., & Brach, R. M. (2011). Vehicle Accident Analysis and Reconstruction Methods. SAE
International.

2. Wood, D. P., & Simons, J. (2016). “Accident Reconstruction Methodologies.” Journal of Forensic Sciences.
3. Leth, P. (2019). “Injury—Vehicle Mismatch in Suspected Staged Accidents.” Forensic Science International.
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Since metal deformation correlates with energy absorption, engineers use crush profiles to
estimate pre-impact speed. This technique is particularly valuable when there are no skid marks

or when electronic data is unavailable

Interpretation of tyre and skid marks provides insights into driver actions before impact. Skid
marks show emergency braking, yaw marks indicate loss of control, and scuff marks reveal
collision-induced rotation. Their length, angle, and pattern help infer braking force, steering

input, and deceleration rate.

Debris and impact point analysis focuses on locating the true point of collision by examining
the distribution of broken glass, paint flakes, vehicle parts, and fluid spills. Because debris
typically falls near first impact, it assists in distinguishing between primary impact locations

and dragged positions, which is essential in suspected staged accidents.

Injury biomechanics, or victim—vehicle injury matching, evaluates whether injuries sustained
by occupants or pedestrians are consistent with the physical evidence on the vehicle. For
example, bumper-height fractures, windshield impact marks, or seatbelt bruising must correlate
with the proposed accident scenario. A mismatch such as low-energy injuries in a high-energy
crash may indicate staging, tampering, or intentional impact.*

Advanced documentation methods such as 3D laser scanning and drone photogrammetry allow
investigators to capture high-resolution, three-dimensional models of the crash site. These tools
preserve scene geometry long after the site has changed, enabling precise measurements and

spatial reconstructions.

Simulation software such as PC-Crash, HVE (Human Vehicle Environment), and MADYMO
plays a crucial role in modern forensic vehicle accident reconstruction. These programs use
advanced physics-based modelling, incorporating principles of mechanics, vehicle dynamics,
and human biomechanics to create a scientifically accurate digital recreation of crash events.

By inputting data such as vehicle speed, mass, braking force, road friction, impact angle, and

4 Nahum, A., & Melvin, J. (2018). Accidental Injury: Biomechanics and Prevention. Springer.
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HVE- Human Vehicle Environment visual reconstruction software

Image courtesy: EDCCOM and human biomechanics to create a scientifically accurate digital
recreation of crash events. By inputting data such as vehicle speed, mass, braking force, road
friction, impact angle, and environmental conditions, forensic engineers can generate high-

fidelity simulations that mirror the real-world sequence of events.®

PC- Crash software
IMAGE COURTESY : RESEARCHGATE

A major strength of these tools is their ability to test multiple alternative hypotheses. For

5 ICAT Crash Reconstruction Group (2022). Technical Manual for PC-Crash, HVE, MADYMO.
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instance, if there are competing narratives whether a vehicle braked, swerved, or accelerated
before impact simulation software enables investigators to model each scenario and compare
the outcomes with physical evidence from the scene. This helps determine which version aligns
most closely with measurable crash indicators such as skid marks, crush damage, vehicle rest

positions, and debris dispersion.

Additionally, platforms like MADYMO allow for detailed analysis of occupant kinematics,
meaning the movement of passengers inside the vehicle during the collision. By simulating
body motion, restraint system performance (seatbelts, airbags), and injury mechanisms,
forensic experts can assess whether injuries claimed by occupants match the alleged crash
dynamics. This is particularly valuable in cases involving staged accidents or fabricated

injuries, where inconsistencies between injury patterns and vehicle damage may indicate foul

play.

2.2 Digital Forensics in Accident Investigation

Modern vehicles provide extensive digital evidence. The Event Data Recorder (EDR) or “black
box” captures crucial pre-crash parameters including speed, throttle position, brake application,
seatbelt status, and airbag deployment timing. This objective data often confirms or contradicts

witness statements and driver accounts.®

Video-based evidence from CCTV cameras, dashcams, and Automatic Number Plate
Recognition (ANPR) systems helps reconstruct vehicle trajectory, identify evasive steering
attempts, and time-stamp the sequence of events. Dashcams are especially valuable for

resolving hit-and-run cases and contested collisions.

GPS and telematics data collected from in-car navigation systems, fleet trackers, or telematics-
enabled insurance devices record speed patterns, location history, acceleration spikes, and
hard-braking events. This information helps correlate physical evidence with vehicle

movement patterns.

Additionally, mobile phone and app-based vehicle logs such as Bluetooth connections, ride-

hailing app data, and in-app driving analytics can reveal whether the driver was distracted,

®National Highway Traffic Safety Administration (NHTSA). Event Data Recorder (EDR) Guidelines.
Washington, DC: U.S. Department of Transportation, 2020.
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navigating, or manipulating the device during the incident. These digital traces significantly
enhance the reliability of reconstruction in complex cases.

2.3 Indicators of Staged or Intentional Accidents

Certain forensic indicators strongly suggest that an accident may have been staged or
intentionally caused. One of the most significant signs is absence of brake application, which
appears as missing skid marks or zero brake pedal activation in the EDR data. Deliberate

collisions often involve full acceleration without any attempt to avoid impact.

High-impact energy disproportionate to the claimed scenario is another indicator. For example,
severe vehicle deformation in a situation described as a low-speed bump may imply intentional

acceleration or staging.

Experts also look for incompatible damage versus injury patterns, such as a vehicle showing
major front-end crush while occupants have only minor injuries, or conversely, victims
presenting severe trauma without matching vehicle damage. These inconsistencies point
towards manipulation, repositioning of victims, or intentional targeting Finally, evidence of
mechanical tampering such as cut brake lines, loosened steering components, manipulated
airbags, or deliberate disabling of safety systems strongly indicates premeditated involvement.
Forensic engineers investigate tool marks, missing bolts, replaced parts, and diagnostic trouble

codes to identify whether the vehicle was intentionally sabotaged before the incident.”

CHAPTER 3: ESTABLISHING INTENT IN MURDER MASKED AS
ACCIDENT

Establishing intent is central to differentiating a genuine road accident from a deliberate act of
homicide disguised as one. Indian criminal jurisprudence draws a clear distinction between
negligence, rashness, culpable homicide, and murder, and forensic evidence plays an important
role in determining the applicable offence. Negligence refers to unintentional harm resulting
from failure to exercise reasonable care, whereas rashness involves performing an act with
awareness of potential harm but without intent to cause it. Culpable homicide arises when the
perpetrator causes death with the knowledge that the act is likely to cause death, even if there
is no intention to kill. Murder, the gravest form, requires proof of intention or knowledge of an

" Kapoor, R. “Forensic Engineering Evidence in Indian Courts.” Indian Journal of Forensic Sciences (2017).
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imminently dangerous act that the accused knowingly committed to cause death.

In vehicle-related killings, mens rea becomes difficult to infer because driving inherently
involves risk, and accidents often occur abruptly. Courts rely on specific behavioural cues,
environmental factors, vehicle dynamics, and forensic patterns to assess the mental state of the
accused at the time of collision. Forensic engineering becomes indispensable here, as
mechanical data, collision behaviour, and pre-impact actions help determine whether the driver
acted with deliberate intent, knowledge of fatal consequences, or simple negligence. When a
driver accelerates toward the victim, fails to brake, or steers aggressively toward a pedestrian
or another vehicle, such conduct indicates conscious decision-making consistent with
intentional harm rather than accidental loss of control. Thus, proving intent in vehicular
homicide relies heavily on scientific analysis rather than solely on eyewitness testimony or

circumstantial evidence.®

3.1 Scientific Indicators of Intentional Impact

Scientific indicators play a critical role in differentiating an unplanned collision from a
deliberate attack. Certain evidence patterns strongly suggest intentional impact: consistent
high-speed acceleration before collision, direct alignment of the vehicle with the victim, or a
collision trajectory that could not result from normal driving.® For instance, a vehicle
deliberately following the victim before impact, sudden steering toward a stationary target, or
an impact angle inconsistent with road geometry are hallmarks of intentional crashes. Forensic
examination of tyre marks, steering input data, and impact distribution assists investigators in

identifying such deliberate driving patterns.

Another crucial indicator is injury profile inconsistency. In accidental crashes, the patterns of
vehicle deformation typically correspond to predictable injury sites on the victim. However, in
staged accidents or homicides, there may be mismatches between injuries and vehicle damage
for example, severe head trauma without corresponding bonnet deformation, or lower-limb
fractures inconsistent with the point of contact. Injury biomechanics, therefore, helps determine
whether the injuries could plausibly result from the alleged accident scenario or whether they

were intentionally inflicted.

8 Shukla, A., and P. Mehta. “Establishing Intent in Vehicle-Related Homicides Using Forensic Engineering.”
International Journal of Forensic Engineering (2021).
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Furthermore, indicators such as repeated impacts, targeted steering, and sustained acceleration
demonstrate purposeful action. Repeated impact marks on the vehicle, multiple contact points,
or EDR data showing that the accelerator was pressed during collision all demonstrate conduct
inconsistent with panic or accidental reaction. Similarly, targeted steering towards a victim,
especially when there was ample road space to avoid them, points to premeditated behaviour.
These scientific patterns collectively strengthen the inference that the event was a deliberate

act rather than a random mishap.°

3.2 Linking Forensic Evidence with Legal Elements of the Crime

To legally establish murder disguised as an accident, forensic evidence must align with the
legal elements of motive, preparation, conduct, and causation. Engineering analyses assist
courts in determining whether the accused’s behaviour aligns with intentional wrongdoing. For
instance, reconstruction findings may reveal that the driver accelerated, followed the victim’s
path, or manipulated the vehicle in a manner that demonstrates preparation or pursuit. These
technical insights help establish not only how the event occurred but also the underlying

behavioural choices of the accused.'!

Biomechanical analysis is especially important in inferring intent. When injuries do not
correspond with the claimed point of impact or when the victim’s body trajectory contradicts
the driver’s explanation, this biomechanical mismatch indicates fabrication or staging. For
example, if the driver claims the vehicle skidded accidentally, but the victim’s injury pattern
shows a direct perpendicular hit from a controlled direction, it supports the inference of

deliberate action.!?

Finally, proving causation a key requirement under criminal law is strengthened through
reconstruction. By determining the precise sequence of events, the magnitude of forces
involved, and the impact behaviour, forensic engineers demonstrate the direct causal link
between the driver’s actions and the victim’s death. Courts rely heavily on this scientific clarity
to establish that the accused’s deliberate conduct, rather than road conditions or mechanical

failure, caused the fatality.

11 Leth, Peter. “Injury—Vehicle Mismatch in Suspected Staged Accidents.” Forensic Science International (2019).
12 Miller, Leonard S., and Robert E. Massey. Forensic Science: An Introduction to Scientific and Investigative
Techniques. Boca Raton, FL: CRC Press, 2020.
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3.3 Challenges in Proving Intent from Engineering Evidence

Despite its scientific rigour, forensic engineering faces several challenges when used to prove
intent in criminal cases. A major limitation lies in the interpretative nature of expert analysis.
Reconstruction models often involve assumptions about speed, force, and collision geometry,
and slight variations in these parameters may lead to different conclusions. Experts may differ
in methodology, and courts may be hesitant to rely entirely on specialised technical

interpretations without corroboration.

The defence often exploits these uncertainties by presenting alternate theories. They may argue
that road conditions, sudden mechanical failure, or unexpected behaviour by the victim led to
the crash, challenging the prosecution’s assertion of intentional conduct. They may also attack
the methodology questioning the calibration of instruments, accuracy of simulations, or
reliability of EDR data extraction. Such “methodological attacks” aim to create reasonable

doubt about whether the collision was intentional or merely unfortunate. '3

Additionally, the lack of uniform standards for accident reconstruction in India creates
difficulties in ensuring consistent scientific practice. Variations in documentation quality,
delayed scene preservation, limited access to digital vehicle data, and inadequate training for
investigators further weaken the evidentiary value. As a result, establishing intent through
forensic engineering remains a complex task requiring meticulous analysis, robust

corroboration, and clear explanation to the court.

CHAPTER 4: EVIDENTIARY VALUE UNDER INDIAN LAW

4.1 Expert Evidence under the Bharatiya Sakshya Adhiniyam, 2023

The Bharatiya Sakshya Adhiniyam, 2023 (BSA) modernises and consolidates rules of evidence
for Indian courts; it recognises the importance of expert opinion in matters involving science
and technology while seeking to regulate its admissibility and use. Section 39 of the BSA deals
explicitly with opinions of experts, permitting courts to rely upon specialist testimony where
the court must form an opinion “upon a point of foreign law or of science or art, or any other
field” that lies outside ordinary judicial expertise. The provision therefore validates the
engagement of forensic engineers and accident-reconstruction specialists to assist the trier of

fact in understanding technical aspects such as crash dynamics, deformation analysis, and

13James, Stuart H., Jon J. Nordby, and Suzanne Bell. Forensic Science: An Introduction to Scientific and
Investigative Techniques. 3rd ed. Boca Raton, FL: CRC Press, 2014.
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digital data interpretation. At the same time, the Act frames expert opinion as a relevant fact
that must still be assessed for reliability and probative value, rather than treated as conclusive
proof in itself*. This statutory posture emphasises that expert views inform, but do not

supplant, the court’s fact-finding function.

Section 63 (and related provisions) of the BSA addresses the admissibility of electronic and
digital records a critical development for vehicular-forensics cases where EDRs, CCTV
footage, dashcam videos, GPS/telematics logs and other digital outputs are often decisive. The
statute sets out conditions under which computer outputs are to be treated as documents and be
admissible without production of the original, subject to specified safeguards such as proof that
the device was operating properly and that the relevant data were regularly fed into the system.
It also mandates accompanying certification to explain how the electronic record was produced.
For forensic engineers and prosecutors, these rules reduce procedural obstacles to admitting
EDR and telematics evidence, but they also impose documentary and chain-of-custody
requirements that must be satisfied to avoid exclusion or jury skepticism.®

4.2 Admissibility Standards for Forensic Engineering Evidence

Admissibility of forensic engineering evidence in Indian courts depends on a confluence of
legal and scientific factors: demonstrable reliability of the methodology, transparent disclosure
of assumptions, and an unbroken chain of custody for physical and digital materials. Courts
expect expert testimony to be based on accepted scientific principles and reproducible
procedures; where experts employ simulation software or reconstructive models, they must
explain model parameters, error margins, and validation steps so the court can assess reliability.
This requirement mirrors the BSA’s goal of ensuring expert evidence assists rather than
misleads fact-finders. Failure to disclose data sources, testing methods, or the calibration status
of instruments (for example, laser scanners or EDR extraction tools) can render otherwise

persuasive reconstructions vulnerable to exclusion or heavy discounting.

Authentication of digital data presents distinct challenges. EDR downloads, CCTV footage,
GPS logs and telematics records must be shown to be genuine, untampered, and correctly time-
stamped. The statutory certification mechanisms under Section 63 (such as device-operator

14Government of India, The Bharatiya Sakshya Adhiniyam, 2023 (New Delhi: Ministry of Home Affairs, 2023),
Official Gazette PDF.

5 IndiaKanoon, “Section 63 — Bharatiya Sakshya Adhiniyam, 2023,” accessed [Nov, 20, 2025],
https://indiankanoon.org/doc/125020475/
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certificates and statements about device functioning) help establish a prima facie case for
admissibility, but experts must additionally be prepared to demonstrate forensic extraction
procedures, hash-value preservation, and any corrective processing performed on the data.
Judges will scrutinise whether digital evidence was handled according to accepted chain-of-
custody protocols and forensic best practices; gaps or delays (for instance, late seizure of a

vehicle’s control module) may cast doubt on evidentiary integrity.

Indian jurisprudence also contains doctrinal cautions about relying solely on expert opinion:
the principle articulated in Magan Bihari Lal and related authorities emphasises that expert
opinion may be persuasive but is not, by itself, usually sufficient to sustain conviction;
corroboration by independent evidence is desirable. Courts therefore require that expert
reconstructions be corroborated by physical traces, witness accounts, or digital logs particularly
when the reconstruction purports to establish mens rea (intent) rather than merely mechanics.
This corroboration rule functions as a judicial safeguard against overreliance on technical
testimony that juries or judges may not be equipped to evaluate without independent anchors.

4.3 Weight of Forensic Evidence in Murder-by-Accident Cases

When forensic engineering reports are admitted, courts evaluate their weight through a multi-
factor assessment: methodological rigor, transparency of assumptions, corroborative
physical/digital evidence, and the expert’s qualifications and independence. Reconstruction
reports that quantitatively link a driver’s pre-impact actions (e.g., throttle and brake inputs from
EDR data) with resulting injury mechanisms and vehicle deformation carry significant
persuasive force, especially where the scientific chain from observation to conclusion is clearly
set out. Judges act as gatekeepers assessing whether the expert’s methodology passes minimal
standards of reliability but once admitted, the report’s factual impact depends on how cogently

it maps technical findings to the legal issues of intent and causation.

Nevertheless, experts do not determine ultimate facts; that remains the province of the court.
An expert’s role is to explain the technical terrain and opine on probabilities or plausibility, not
to assert legal conclusions. Courts therefore treat reconstruction evidence as one piece in a
mosaic: when it dovetails with circumstantial indicators (motive, prior conduct, inconsistent
statements) it can tip the balance toward findings of culpability; when it stands alone or is
contested by opposing experts, judges exercise broader discretion to weigh credibility and may

discount contested technical conclusions. Moreover, biases and inconsistencies such as
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conflicting expert reports, selective data use, or perceived advocacy by a testifying expert
reduce probative weight and heighten the need for corroboration?®.

4.4 Comparative View

Comparative jurisprudence offers useful perspectives on how courts manage technical
evidence. In the United States, the Daubert framework tasks trial judges with a gatekeeping
role: judges must assess whether the proffered scientific technique is testable, has been peer-
reviewed, has a known error rate, and enjoys general acceptance or standardisation in the
relevant community. These non-exhaustive factors help U.S. courts exclude unreliable
scientific testimony while permitting robust, validated methods. The older Frye “general
acceptance” test remains operative in some U.S. jurisdictions but has largely been superseded
in federal courts by Daubert’s more flexible reliability inquiry. The Daubert approach
highlights the judiciary’s active role in policing methodological soundness a model that India’s
BSA and courts may find instructive when handling sophisticated reconstruction methods and
EDR analytics.!’

The United Kingdom adopts a structured approach to expert evidence rooted in civil and
criminal procedure and emphasised by Law Commission reports: experts must remain
impartial, provide objective assistance to the court, and clearly distinguish factual observations
from opinion. UK practice stresses pre-trial disclosure, joint expert meetings where feasible,
and rigorous judicial directions about how to treat expert disagreement. For vehicular
reconstruction, UK courts require experts to explain methods, validation, and uncertainties so
judges can meaningfully evaluate competing technical narratives. These comparative models
underline two recurring themes: the necessity of transparency in method and the importance of
judicial gatekeeping to prevent misuse of complex scientific reconstructions in establishing

culpability.18

16 Brach, Raymond M., and R. Matthew Brach. Vehicle Accident Analysis and Reconstruction Methods.
Warrendale, PA: SAE International, 2011.

7 Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579 (1993) — U.S. Supreme Court (gatekeeping factors
for admissibility of expert scientific testimony).

18 Law Commission / UK reports on Expert Evidence — ‘Expert Evidence in Criminal Proceedings’ (Law
Commission / Home Office).
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Chapter 5: JUDICAL INTERPREATIONS

India’s reported jurisprudence directly addressing “murder masked as accident” is sparse but
instructive. A recent and prominent conviction involves a deliberate hit-and-run in Pinjore
where the trial court found that a businessman intentionally ran over the victim; the conviction
rested on a combination of material traces located at the scene (including a number-plate
fragment) and forensic vehicle analysis that contradicted the defence narrative of an accidental
collision. This case demonstrates that when physical and technical evidence is available and
carefully linked to the accused, courts will treat a vehicular death as homicide rather than a

mere accident.®

Judicial guidance on expert evidence in India is longstanding and relevant to vehicular forensic
proof. The Supreme Court’s decision in Magan Bihari Lal v. State of Punjab emphasises that
expert opinion is opinion evidence and must be approached with caution; expert testimony
seldom substitutes for substantive corroborative proof and therefore should be corroborated
where possible. This principle constrains prosecutors who rely primarily on reconstruction
reports to establish mens rea, signalling that technical opinion must be embedded within a

broader evidential matrix.%°

High Court reasoning on the mens-rea spectrum in vehicular deaths also bears on staged-
accident prosecutions. The Calcutta High Court in Arnav Choudhury v. State of West Bengal
reiterated that driving with knowledge of a risk of death can constitute culpable homicide
(Section 304, Part Il IPC), and that courts may infer knowledge from objective dangerous
conduct such as excessive speed. While not a staged-murder case per se, this and similar
decisions illustrate how courts may escalate charges from negligence to culpable homicide
where reconstruction and circumstantial evidence establish a foreseeability or knowledge

element?!.

Taken together, Indian cases show a pattern: courts accept technical and forensic evidence
when it is robustly collected, well-explained, and corroborated by other facts (motive, prior

threats, inconsistent statements). However, India currently lacks a large body of published

1% Times of India. “Businessman Gets Life for Pinjore Murder Disguised as Accident.” The Times of India, July
20 Magan Bihari Lal v. State of Punjab, (1977) 2 SCC 210. IndiaKanoon. https://indiankanoon.org/doc/1413122/
21 Calcutta High Court. Arnav Choudhury v. State of West Bengal, CRR-4185/2022, Judgment PDF. 2022.
https://calcuttahighcourt.gov.in/Show-Judgment-File/2022~crr_4185 e.pdf
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appellate rulings that analyse sophisticated reconstruction methods (e.g., EDR analytics, three-
dimensional scene modelling) in depth, which constrains doctrinal development and leaves
investigative best practices under-standardised?2.

International Judicial Precedents

International jurisprudence provides numerous examples where reconstruction evidence and
digital telemetry have been pivotal in reclassifying an apparent accident as an intentional or
criminal act. In the United States, the 2023 conviction of Mackenzie Shirilla for deliberately
driving at very high speed into a wall killing two passengers illustrates how crash dynamics,
lack of evasive action, and corroborative electronic and video evidence can support a finding
of deliberate intent rather than mere recklessness. Media and court records from the case
emphasise the role of objective physical and electronic indicators (speed, throttle position,

absence of braking) in the judge’s characterization of the act as intentional.?®

In State v. Mackenzie Shirilla,®* the Ohio courts relied extensively on forensic vehicle
reconstruction to conclude that the fatal high-speed collision was intentionally caused.
Prosecutors demonstrated, through digital crash data and engineering analyses, that the vehicle
reached speeds exceeding 100 mph and that no braking or evasive action occurred before
impact. Reconstruction specialists established deliberate acceleration patterns inconsistent with
accidental loss of control. This case reflects how forensic crash dynamics, speed modelling,
and absence of pre-impact deceleration can collectively support an inference of intent in

vehicular homicide disguised as an accident.

In the prosecution of Jamie Baldwin, forensic engineering played a crucial role in disproving
the accused’s claim that his wife’s death resulted from an accidental vehicle crash. Expert
testimony from accident reconstructionists, combined with coroner findings and mechanical
assessment of the vehicle, revealed inconsistencies between the alleged accident narrative and
the physical evidence. Vehicle-damage profiles, injury biomechanics, and scene traces
indicated deliberate staging of a collision. This case demonstrates the evidentiary strength of

multidisciplinary forensic analysis in exposing homicide concealed by fabricated accident

22 Forensic Engineering helps in Accident Cases: Analysis — A Review.” ResearchGate, January 2017.

23 AP News, “Woman Gets 15 Years to Life in Deaths of Boyfriend, Friend after 100 mph Car Crash into Brick
Wall,” AP News, August 22, 2023.

24 State v. Shirilla, 254 N.E.3d 193 (Ohio Ct. App. 2024).
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circumstances.?®

The Chavis v. Commonwealth?® decision is significant for judicial acceptance of Event Data
Recorder (EDR) evidence in determining driver behaviour prior to a fatal collision. In this case,
black-box data revealed critical metrics such as speed, throttle input, and braking status that
contradicted the defendant’s statements. Forensic experts interpreted the digital data to
reconstruct the crash sequence, demonstrating how EDR can provide objective, time-stamped
insights that strengthen the prosecution’s case. This judgment illustrates the growing reliability

and admissibility of electronic crash data in U.S. courts.

A landmark early example of EDR use in criminal prosecution occurred in Santa Clara,
California®’, where digital crash data was used to refute a driver’s claim regarding the
circumstances of a fatal pedestrian collision. EDR records showed actual pre-impact speeds
and brake application (or lack thereof), exposing discrepancies in the defence narrative. This
case is historically notable as one of the first widely reported prosecutions where onboard
vehicle data directly influenced causation and intent findings, paving the way for broader legal

reliance on telematics in crash investigations.

The UK’s A40 fatal “crash-for-cash” case involving Baljinder Kaur Gill demonstrates how
staged collisions intended for insurance fraud can escalate into unintended fatalities.
Investigators used CCTV footage, telematics records, and detailed reconstruction analyses to
prove that the collision had been deliberately orchestrated. The case is a major example of how
engineering evidence reveals staging patterns such as inconsistent damage profiles, abnormal
vehicle trajectories, and pre-impact coordination, thereby enabling successful prosecution for

fraud and culpable involvement in a death.?

In a 2017 case before the Bradford Crown Court, telematics data became the decisive factor in
exposing a staged accident perpetrated for insurance gain. The vehicle’s motion-sensor logs

and speed-time profiles contradicted the defendants’ version of events, highlighting

B WBTV, “Pennsylvania Man Convicted of Killing Wife and Staging Car Crash,” 2019, https://www.wbtv.com.
2 Casemine, Chavis v. Commonwealth (Va. Ct. App. 2017), https://www.casemine.com.

2" Historic EDR Prosecution —Santa Clara/San Jose 2006,” in EDR Toolkit / Crash Investigation Records (public
domain), accessed (Nov 10, 2025).

28 The Guardian, “Crash-for-Cash Gang Jailed after Fatal Staged Collision,” February 2013,
https://www.theguardian.com/uk/2013/feb/16/crash-for-cash-gang-jailed
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inconsistencies in acceleration, steering, and timing of impact. Forensic engineers analysed the
telematics recordings to demonstrate that the claimed accident dynamics were physically
impossible. This case exemplifies the growing role of vehicle telematics as a forensic tool in

detecting fraudulent or staged collisions.?°

The staged-crash prosecution of Adam Hasan Kilani before the ACT Supreme Court illustrates
how forensic scene analysis can dismantle fabricated accident narratives. Kilani and co-
offenders deliberately engineered a daytime crash to obtain inflated insurance payouts.
Investigators noted inconsistencies in impact geometry, absence of correlating skid marks, and
contradictions between vehicle damage and alleged crash dynamics. The case reinforces the
importance of precise forensic documentation and reconstruction methodologies in uncovering

intentionally manufactured collisions®.

In 2022, multiple individuals were convicted in Southwark Crown Court for orchestrating
coordinated crash-for-cash scams. Investigators used a combination of CCTV footage,
telematics logs, and crash reconstruction to demonstrate that the collisions were intentionally
staged. The interplay of digital evidence and reconstruction engineering proved essential in
unveiling the fraudulent schemes. This case underscores how contemporary investigations rely

on layered forensic techniques to identify and prosecute staged accidents.®!

A 2013 FARO case study demonstrated the use of 3D laser scanning in presenting complex
accident or crime scenes to juries. By creating accurate spatial reconstructions and visual
models of vehicle trajectories and impact angles, forensic experts could explain crash dynamics
with greater clarity. This technology enhances the ability of courts to understand technical
evidence, especially in cases involving disputed crash geometry or claims of intentional

impact.®2

% Motor Claim Guru, “Telematics Exposes Staged Accident in 2017 Insurance Fraud Case,” 2017,
https://motorclaimguru.co.uk

30 ABC News Australia, “ACT Man Jailed for Staging Collision to Claim Insurance” (report on R v. Kilani), 2024,
https://www.abc.net.au.

81 City of London Police, “Crash-for-Cash Gang Sentenced in Southwark Crown Court,” 2022,
https://www.cityoflondon.police.uk.

32 FARO Technologies, “3D Laser Scanning Helps Jury Visualize Murder Scene,” FARO Case Study, 2013.
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CHALLENGES

1. India lacks standardized national protocols for accident scene investigation, leading to
inconsistencies in evidence collection and reconstruction, which can reduce the
credibility and comparability of reports.

2. Limited access to Event Data Recorders (EDRs) and advanced investigative tools
restricts the collection of objective pre-crash and crash-phase data, hindering accurate
reconstruction and proof of intent.

3. Incomplete documentation of crash scenes such as missing tyre marks, debris patterns,
or 3D scans makes precise reconstruction difficult and can obscure evidence of
deliberate collisions.

4. Courts and juries may be reluctant to fully accept technical reconstructions, especially
when methodologies are not clearly explained, reducing the weight of expert testimony.

5. The Bharatiya Sakshya Adhiniyam, 2023 does not provide specific procedural
standards for accident reconstruction, making forensic reports vulnerable to challenges
about reliability or methodology.

6. Delays in securing vehicles and improper handling can result in tampering or loss of
crucial physical and digital evidence, undermining the evidentiary value of
reconstruction reports.

7. Institutionally, India suffers from a lack of specialised forensic vehicle units. Most
accident investigations are conducted by generalist police officers or ad hoc
engagement of experts, limiting the technical quality and timeliness of forensic
reconstruction.

8. Insufficient coordination between police and forensic engineers can lead to fragmented
or inconsistent interpretation of evidence, as multi-disciplinary insights may be missed.

9. Gaps in training for investigators and judges on EDR extraction, telematics,
biomechanical analysis, and digital reconstruction reduce the effectiveness and
credibility of forensic evidence in court, especially in staged or intentional accident

cases.

RECOMMENDATIONS

1. Standardisation of Forensic Protocols
Develop national guidelines for vehicular accident investigation and reconstruction.

These protocols should cover scene documentation, evidence collection, vehicle
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handling, and the use of digital and mechanical reconstruction tools. Standardised
procedures will enhance consistency, credibility, and comparability of forensic reports
across cases.

2. Enhancement of Digital Forensic Capabilities
Equip law enforcement agencies with advanced tools for extracting and analysing Event
Data Recorder (EDR) data, telematics, GPS logs, and dashcam recordings. Training
personnel to operate these tools and validate data integrity will increase the reliability
of technical evidence in court.

3. Strengthening Multi-Disciplinary Collaboration
Formalise collaboration between police, forensic engineers, pathologists, and digital
experts. Establishing multi-disciplinary teams ensures that technical, medical, and
investigative insights are integrated, reducing the risk of fragmented or inconsistent
evidence interpretation.

4. Capacity Building and Training
Implement specialised training programs for investigators and judicial officers.
Investigators should be trained in EDR extraction, telematics analysis, biomechanical
injury interpretation, and reconstruction software. Judges should receive orientation on
interpreting technical reports, understanding limitations, and assessing the reliability of
expert evidence.

5. Legal and Procedural Reforms
Introduce statutory guidelines or amendments that explicitly address accident
reconstruction procedures, admissibility of digital evidence, and chain-of-custody
requirements. Clear legal frameworks will reduce challenges to forensic evidence and
provide courts with guidance for evaluating technical reports.

6. Accreditation and Quality Assurance of Forensic Labs
Establish accreditation standards for laboratories performing vehicle accident
reconstructions. Regular audits, quality control measures, and certification of personnel
will ensure methodological rigour and enhance judicial confidence in forensic findings.

7. Integration of Advanced Technologies
Encourage the use of 3D laser scanning, drone photogrammetry, and Al-assisted
reconstruction tools. These technologies can improve the accuracy of scene
reconstruction, injury analysis, and simulation of crash scenarios, particularly in

complex or staged accident cases.
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8. Pre-Trial Disclosure and Expert Reporting Standards
Mandate detailed, transparent forensic reports with clearly stated assumptions,
methodology, and limitations. Pre-trial disclosure of expert reports allows for cross-
examination, reduces disputes about admissibility, and strengthens the credibility of
evidence in court.

9. Research and Development for Future Challenges
Promote research on emerging areas such as autonomous vehicle forensics, Al-based
crash reconstruction, and predictive analytics for accident causation. Continuous
innovation will ensure that forensic engineering evolves in step with vehicle technology

and increasingly complex accident scenarios.

CONCLUSION

Forensic engineering plays a vital role in detecting staged or intentional vehicular accidents by
providing objective evidence through reconstruction techniques, digital forensics, and injury
analysis. The study highlights gaps in India’s scientific and legal frameworks, including
inconsistent protocols, limited tools, skepticism toward expert evidence, and institutional
limitations. To address these challenges, there is a need for legal reforms, standardised
procedures, capacity building, multi-disciplinary collaboration, and accreditation of forensic
laboratories. Future developments, such as Al-based reconstruction and autonomous vehicle
forensics, offer opportunities to improve precision and strengthen the investigative and judicial

process in cases of deliberate collisions.
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