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ABSTRACT

Knowing the vehicle's speed at the moment of collision with a pedestrian is essential for investigators and law enforcement
officers to lawfully and accurately interpret the driver’s actions and contributing factors during a traffic accident. However, only
a few objective methods for determining vehicle speed are applicable in expert practice.

This article examines the current state of this issue based on a review of contemporary Russian and international scientific
sources. Existing methods are examined based on their core principle. It is shown that objective assessment of a vehicle’s
speed at the moment of impact with a stationary obstacle (a pedestrian) is a complex task that requires the use of several
approaches with varying degrees of applicability. Further research is needed into the morphological analysis of the conditions
and circumstances of traffic accidents involving a moving vehicle and a stationary pedestrian, taking into account the design
features of modern vehicles. This will contribute not only to a more thorough and objective investigation of road traffic accidents,
but also to the advancement of forensic medicine.
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3KcnepTHble METOAbl YCTAHOBJIEHUS CKOPOCTH
ABUYKEHUS1 aBTOTPAHCMOPTHOrO0 CpeAcTBa

B MOMEHT CTOJIKHOBEHUSl €ro ¢ NnewexoAoM:
coBpeMeHHoe cocTosiHue Bonpoca (o630p)

A.10. Baunos', [1.H. Bacunbes?, M.1. Tumep3aHos?

! MxxeBcKas rocyaapcTBeHHas MeiMUMHCKan akagemus, Mxesck, Poceus;
2 PecnybnmkaHckoe 6iopo cynebHo-MeAMUMHCKON 3KcnepTusbl, KasaHb, Poccus

AHHOTALLUA

3HaHWe CKOpOCTM TPAHCMOPTHOTO CPeACTBA B MOMEHT CTOJIKHOBEHMS €ro C MeLexofAoM HeobxoauMo COTPYAHWKY OpraHoB
CNeACcTBUA U [O3HaHWA, ANs Toro YTobbl IOPUAMYECKN BEPHO MHTEpNPeTUPOBaThL LeNCTBUA BOAUTENA B AOPOXKHO-TPAHCMOPT-
HOM NpOUCLUECTBUM W (aKTOpBI, K HEMY npuBeLLne. BMecTe ¢ TeM cyLecTByeT NMLLb HebosbLUIOE YMC0 06 BEKTMBHBIX METO-
[10B YCTaHOBJIEHNS CKOPOCTM [BIKEHNA aBTOMOBMASA, MPUMEHNMBIX B 3KCMEPTHO MpaKTHKe.

B cTaTbe Ha ocHOBe aHanu3a COBPEMEHHOM OTEYECTBEHHOM W 3apybexKHOW NuTepaTypbl NPUBEAEH aHaNU3 COCTOSHMA yKa-
3aHHOM npobnembl. CyLuecTByloLLMe METOAbI PACCMOTPEHbI B COOTBETCTBMM C FNABHBIM MPUHLMMNOM, NONOXKEHHBIM B OCHOBY
Kawpaoro ux Hux. [TokasaHo, 4to 06BbEKTUBHAS OLEHKA CKOPOCTW TPAHCMOPTHOrO CPeACTBA B MOMEHT CTOSIKHOBEHMUS C HeMo-
ABWKHON nperpajoii (neluexoAoM) NpeacTaBnseT CNOXHYO 3afadvy, Tpebyiollylo NpUMeHeHUA MHOXecTBa pasHoobpas-
HbIX N0AX0/A0B, 00NafAOLWMX PA3NIMYHON CTeneHbio NpuMeHuMocTn. CaenaH BbIBOA, 0 HEODXOAMMOCTU NpoBeAeHNs Aalib-
HeLMX nccnefoBaHuin B 06nactn «Mopdonornyeckoin» AMArHOCTUKU YCNOBUIA U 0BCTOATENLCTB AOPOMHO-TPAHCMOPTHBIX
NPOMUCLLECTBUN, CBA3AHHBIX CO CTOIKHOBEHUEM [BMXYLLEr0CA aBTOMOBMNA CO CTOALUMM MELEXOAO0M, C YYETOM aKTyaNbHbIX
KOHCTPYKTUBHbIX 0COBEHHOCTe! COBPEMEHHbIX aBTOTPAHCMOPTHBIX cpeAcTB. 310 ByaeT crnocobcTBOBaTh He TOMbKO BCECTO-
POHHel 06bEKTMBU3ALMM paccieoBaHNs [OPOXKHO-TPAHCMOPTHBIX NPOMUCLLIECTBUN, HO U AanbHeiLleMy pa3BuTUi0 cyaebHo-
MeJMLIMHCKOI HayKu.

KntoyeBble coBa: 0POKHO-TPAHCMOPTHOE MPOMCLLECTBUE; aBTOMOOMb; NELLeXo/; CTONIKHOBEHME; CKOPOCTb; AMArHOCTUKa;
0630p.
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INTRODUCTION

Forensic medical evaluation of traffic accident victims,
both surviving and deceased, is a major part of everyday
practice for forensic experts.

Specific expertise is essential for an objective preliminary
investigation, as well as for obtaining and expanding
evidence [1]. Therefore, a timely forensic examination
with high quality maintained at all stages is critical
for the investigation to reconstruct a traffic accident
and understand the circumstances of the death. Given
the extensive published data and advancements in forensic
medicine, investigatory tasks such as assigning cause
of death, determining the association between detected bodily
injuries and the traffic accident, and identifying a specific
injury type (traffic accident injury or other) are typically not
difficult for forensic experts [1].

However, determining the vehicle’s speed during a traffic
accident is far more challenging. This is especially relevant
in cases of collision of a moving vehicle with a stationary
pedestrian, which frequently results in the death of the latter.
The second person involved, as an interested party, may
attempt to evade responsibility and mislead the investigator
by reducing the vehicle’s speed in their statement.

Official statistics in Russia confirm the relevance of this
issue. According to the 2023 State Report,' 25% (3543)
of fatal traffic accident victims were pedestrians. Of these,
two-thirds (63.7%) died at the scene before the ambulance
arrived. Furthermore, every fourth pedestrian victim is a child.

Such accidents typically last for fractions
of a second (0.729 s on average), further complicating accurate
and objective traffic accident reconstruction [2, 3]. Therefore,
even if witnesses are present, their statements may be
inaccurate due to individual perceptions and specific traffic
accident conditions, such as lighting, distance to the object,
weather, and personal involvement. At the same times,
witnesses frequently perceive their statements as completely
reliable, despite potential inaccuracies [4]. For example,
during the first recorded fatal pedestrian accident, which
occurred in London in 1896, witnesses stated that the car
went at great speed, when it actually did not exceed 8 miles
per hour (12.8 km/h) [5].

Therefore, witness statements cannot be considered
objective, and a mandatory confirmation is required. For
a successful traffic accident investigation, the vehicle’s speed
during the collision with a pedestrian must be accurately
determined using evidence-based methods [4].

Automotive forensic examination findings are used
for this purpose. However, available forensic techniques are
limited, and their practical use necessitates an extensive
search in numerous publications detailing them.
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Therefore, this review was conducted to summarize
available scientific evidence that can be used in forensic
examinations to objectively determine the vehicle’s speed
in cases of collision with a stationary pedestrian.

SEARCH METHODOLOGY

The search was performed in the Medline (PubMed)
and Scapus electronic databases. The following search terms
were used:

« car speed determination (43,966 publications);

« car speed during car accident (11,776 publications);

« vehicle speed during collision (10,840 publications);

« car speed road traffic accidents (5751 publications), and
« car-pedestrian collision (80 publications).

Each set of search results was screened for relevant
publications. Full-text versions of the identified publications
were assessed (where available). Publication without full
text access were excluded, because the available abstracts
lacked the required descriptions of specific techniques
and formulas for calculating vehicle speed during a collision
with a pedestrian.

The search for publications in Russian was conducted
in the eL/IBRARY.RU database. The following search terms
were used:

* cKopocms asmomobusis [ car speed (104,288 publications);

 onpedeneHue ckopocmu asmomobuns | car speed
determination (89,612 publications);

« asmomobuneHas mpasma | motor vehicle injury

(16,872 publications);

« Hae3d asmomobuna [ car-pedestrian

(11,192 publications), and
*  nospexcdeHus newexoda npu Haesde / pedestrian injuries

(2431 publications).

Furthermore, a search was conducted in the electronic
research library of the Izhevsk State Medical Academy
and the research library of the Department of Forensic
Medicine with a course in forensic histology of the Academy’s
Faculty of Advanced Training and Professional Retraining.
The search methodology was similar to that for international
publications.

The review identified and systematized techniques
for determining the moving vehicle speed during a collision
with a stationary pedestrian, which may be useful in forensic
examinations.

For convenience, we assigned all methods discussed
in the review to conditional groups based on their key
characteristics. This grouping provides more structured
information, facilitating its comprehension and subsequent
practical use.

collision

! State Report on Road Traffic Safety in the Russian Federation [presentation]. Moscow: Main Directorate for Traffic Safety of the Ministry of Internal Affairs
of Russia, Research Center for Road Traffic Safety of the Ministry of Internal Affairs of Russia, 2023. Available at: https://rocaBTonHcnexkums.pd/original/

downloads/gd2023.pdf.pdf. Accessed on: February 15, 2025.
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DETERMINING VEHICLE SPEED BASED
ON BRAKING DISTANCE

If the case files contain data on braking tracks
and their length, the vehicle’s speed prior to collision can
be calculated [6]. However, this method only estimates
the minimal vehicle speed immediately before braking.
An accurate calculation requires objective information that
allows determining the vehicle’s kinetic energy consumption
from braking to a complete stop [7].

We identified nine methods for determining vehicle speed
based on braking distance in available publications [8]. All
these methods have long been used with sufficient efficacy;
however, only one of them allows calculating a vehicle's
speed at the moment of impact with a stationary obstacle:

St = S0+ % (1)
where Sz is the distance traveled by the vehicle from braking
to collision with the obstacle, m; Sj, is braking track
length, m; ¥, is the vehicle's speed before braking, km/h;
T3 is deceleration time in emergency braking, s;

vV, = \/Vg — 25,92 X Sy % j, @)

where S is the distance traveled by the vehicle from braking
to collision with the obstacle, m; 7, is the vehicle’s speed
before braking, km/h; j is deceleration during braking, m/s%
V, is the vehicle’s speed during collision, km/h.

In this case, a calculation requires specific, reliable
information obtained directly at the traffic accident scene.
The distance traveled by the vehicle from braking to collision
with a stationary obstacle (Sy) and braking track length (Sy)
must be known [8].

Another formula also uses the braking track length
to calculate the vehicle's speed before braking [9, 10]:

V=1254x¢px8S, A3)

where V7 is the vehicle's speed before collision
with the obstacle, km/h; 254 is vehicle speed conversion
factor; ¢ is tire-to-surface friction coefficient; S is braking
distance, m.

This method does not take into account the car model,
weight, and axle load distribution. However, the calculations
will only be reliable if the vehicle has brakes acting
on all wheels, braking is continuous until a complete
stop, and it occurs strictly in the horizontal plane. This
formula is only applicable for calculating vehicle speed
during a collision with a pedestrian when the energy absorbed
by the latter is negligible [9, 10].

The proposed methods are not infallible, and their
efficacy depends on the design features of modern vehicles
and a specific traffic accident. Specifically, if a vehicle has
an anti-lock braking system, which has become a mandatory
safety requirement in recent years, it may leave no braking
tracks at the traffic accident scene. Furthermore, braking
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tracks may be absent when the road is wet or covered
in snow. Prolonged, heavy precipitation or other vehicles may
destroy evidence at a traffic accident scene. Finally, drivers
do not always brake before a collision [6]. In such cases,
calculating the vehicle’s speed is impossible due to a lack
of the necessary numerical values.

DETERMINING VEHICLE SPEED BASED
ON COLLISION-INDUCED DEFORMATIONS

This method is based on the physical laws of impact
theory. The results depend on the geometry of vehicle
components, mechanical properties of the materials,
and the type and degree of collision-induced deformations.
Furthermore, the method only applies to the vehicle [11].

To calculate the vehicle's speed at the moment of collision,
it is essential to know the amount of kinetic energy that
is released during impact and expended on the deformation
of vehicle components. This is determined by the nature
of mechanical damage induced by collision with an obstacle.
If this condition is met, the vehicle’s speed before collision
with an obstacle is calculated as follows [11]:

V = 0,5t ><j+\/2S><j+

+19,5 x ¢ x S, (4)

m— Am
where 7 is the vehicle's speed before collision
with the obstacle, km/h; U'is potential energy of deformation
of vehicle body components, %; m is the vehicle’s
weight, kg; Am is the portion of the vehicle’s weight that
does not influence kinetic energy changes during impact,
kg; ¢ is tire-to-surface friction coefficient; S is the path
length of the vehicle's center of mass after collision, m;
t;is deceleration time in emergency braking under examined
road conditions, s; j is maximum deceleration in emergency
braking under examined road conditions, m/s%.

This method for calculating vehicle speed during collision
with an obstacle, like the previous one, has certain
drawbacks. The primary limitation is the need for precise
information on the geometry of vehicle body components prior
to collision-induced deformation, as well as their stiffness
and coefficient of restitution. This condition significantly limits
the method'’s applicability because these parameters can
only be precisely known for a brand-new car. This method
cannot be used in cases of corrosion caused by long-term
use or vehicle body components restored following previous
traffic accidents, because detecting changes in structural
characteristics becomes extremely difficult [11].

VIDEO RECORDING METHODS

Video recording methods have become available owing
to the widespread use of surveillance cameras, personal
dashboard cameras, and camera phones used by witnesses
to capture traffic accidents. Video records enable direct vehicle
speed determination based on the immediate perception
of the captured traffic accident and laws of dynamics [12].
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The vehicle's speed is determined by calculating
its movement over a distance equal to its length. The video
record is used to determine the car model and technical
specifications (length). During subsequent video footage
analysis, a fragment is selected where the vehicle crosses
a stationary object, which serves as a landmark. When
selecting a landmark, it must be possible to determine
its precise dimensions. These will be used later to assess
the vehicle’s movement relative to the selected stationary
object. The number of frames required for a moving vehicle
to completely cross the landmark is calculated. The video
record’s frame rate is then used to calculate the moving
vehicle speed [12]:

V:Lxﬁv (5)
n

where V7 is the vehicle's speed before collision
with the obstacle, km/h; L is the vehicle’s length, m;
[ is the frame rate of the video record; » is the number
of frames required for the vehicle to travel its length.

One modification of this method is calculating vehicle
speed based on dashboard camera footage [13]. In this
case, the vehicle movement between two stationary objects
is assessed by visual analysis of the video footage:

Object 1: a road infrastructure component, a stationary
vehicle, or a tree by the roadside;

Object 2: the pedestrian, who can be considered
a stationary object, because they frequently move
perpendicular to the vehicle (e.g., when crossing the road);
therefore, the pedestrian’s speed is equal to zero relative
to the vehicle. To do a calculation, the video record duration
and frame rate (frames per second) must be determined.

The distance (S) between stationary objects in the video
footage must be measured at the traffic accident scene.
The subsequent video footage analysis determines
the number of frames (n) required for the vehicle to travel
the distance between these objects.

If the frame time (t) is known, the formula by Tarasov (6)
can be used to calculate the vehicle's speed [13]:

V:3,6><§><t, (6)
n

where 7 is the vehicle’s speed, m/s; S is the distance
between objects, m; ¢ is frame time, s; n is the number
of frames required for the vehicle to travel between the captured
stationary objects.

PALZ the most widely used video record standard globally,
has a frame rate of 25 frames per second and a frame time
of 0.04 s [14]. To convert m/s to km/h, the result must be
multiplied by 3.6.

These are fairly simple calculation methods; however, they
are not perfect either, because video recording at the traffic
accident scene is not always the case. Furthermore, weather
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and lighting conditions may limit the quality of traffic camera
footage, which provides valuable information on traffic
accidents [15].

DETERMINING VEHICLE SPEED BASED
ON ELECTRONIC CONTROL MODULE DATA

Data indicating the vehicle’s speed before collision can be
collected from airbag control modules [6, 16], tachographs,
navigation systems and GLONASSGPS-based equipment [17],
and the electronic engine control unit [18].

Electronic control modules, such as the airbag control unit
(ACU) [16] and the engine control module (EMC) [18], store
information on vehicle movement parameters at the time
of recording a trouble code during a traffic accident.

These electronic units have long-term memory elements
to save multiple parameters that are essential for car engine
operation, taking into account changes in external and internal
conditions. These parameters include the vehicle’s speed
at a specific time point. If specialized technical means are
available, a forensic expert can extract and analyze data
from the vehicle’s control modules.

However, this method is not infallible as well, because
the vehicle may be absent at the scene or damaged
to the point where data extraction from control modules
is impossible (e.g., in cases of vehicle fire).

Therefore, all vehicle speed determination methods
described above have certain limitations. Furthermore, their
use is limited to automotive forensic examination.

However, the second person involved in the traffic
accident, the pedestrian who was injured in the collision
with the vehicle, must also be considered.

DETERMINING VEHICLE SPEED BASED
ON TRAFFIC ACCIDENT INJURY
CHARACTERISTICS

Forensic evaluation of vehicle speed based on the type
and severity of pedestrian injuries is challenging due to a lack
of appropriately developed techniques [19]. Specialist scientific
publications contain data on vehicle speed parameters
relative to the severity of pedestrian injuries and fatal
outcome, as well as some data that enable determining
vehicle speed by the site, type, and morphology of traffic
accident injuries. However, these data are inconsistent, which
prevents definitive conclusions [20].

According to Smirenin et al. [21], pedestrian injuries
typically occur at a relatively low speed (25-50 km/h).
Lastovetsky et al. [22] assume that a pedestrian can survive
if the vehicle’s speed does not exceed 15-20 km/h, whereas
a speed of 60 km/h almost always results in a fatal outcome.

2 Phase Alternating Line (PAL) is a color encoding system for analog television that is used in the majority of countries in Europe (including Russia), Asia,

Africa, and other regions.
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Bazanov et al. [23] assessed the probability of fatal
pedestrian injuries based on the car’s speed during the collision.
The authors reported a direct association between the speed
of a vehicle with a known weight and the severity of pedestrian
injuries, including fatal outcome. A car’s speed of 5 km/h
during a collision with a pedestrian results in a 1% probability
of fatal injuries, which increases exponentially with speed,
reaching 100% at a speed of 90 km/h.

Losev [24] proposes the following formula for calculating
car speed during a collision with a stationary pedestrian:

V= \/Vg — 265 [sa —(t1+ta+ 0,5t3);/—‘é . (D
where Vis the vehicle's speed during collision with the obstacle,
km/h; j is the vehicle's deceleration, m; ¢, is differential driver
reaction time, s; #, is standard delay time of the vehicle's
brake actuator, s; #; is standard deceleration time, s;
V, is the vehicle’s speed at the time the hazard occurred,
km/h; S, is the distance between the vehicle and the collision
site at the time the hazard occurred, m.

According to the author, the hypothetical vehicle speed
during a collision with a pedestrian calculated by this
method can be later used by investigators for an objective
legal assessment of the driver's actions. This assessment
is possible in the presence or absence of a causal relationship
between the driver’s actions during the traffic accident
and the resulting pedestrian injuries [24].

Povertovsky [25] proposes calculating vehicle speed
based on the force of impact:

Fxt 8)

Vi~ V, =

where Fis force, kgf; Vi—V, is deceleration per 0.0015 s,
m/s; m is weight, kgfxs?/m; ¢ is deceleration time (0.0015), s.
The method assumes that the force of impact is equal
to the product of the object's weight and acceleration
(deceleration time is the time interval between the initial
and final speeds) over a period of 0.0015 s [25]. However,
it does not always allow determining vehicle speed
during a collision with a pedestrian, because it is typically
impossible to assess the deceleration within 0.0015 s.
Gromov et al. [26] proposed the following formula
for determining the traumatic force (9), which enables

calculating vehicle speed (10):
T=(1-K?x ms, t)
2 ’

where T'is impact work, kgfxm; K is coefficient of restitution;
m is head weight, kgfxs?/m; v, is impact speed, m/s;

VAot <m'

where ¥V is vehicle speed, m/s; T is impact work, kgfxm;
K is coefficient of restitution; m is head weight, kgfxs?/m.
However, this method only applies to calculating object
(victim) speed during impact with a stationary obstacle
(e.g., in forensic medical evaluation of in-vehicle injuries). This
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is because the force of impact was calculated in experiments
using crash test dummies, which were put in motion
for a subsequent impact with a stationary obstacle [26].
According to Dirwald [27], a vehicle's force
of impact is proportional to the weight of the colliding bodies
and the square of the speed, and inversely proportional
to the distance the victim's body is thrown. Therefore,
the square of the vehicle’s speed is the quotient of the product
of the distance the body is thrown by the force of impact

and the weight:
Vo 22X EXS (M)
m

where 7 is vehicle speed, m/s; F is force of impact, kgf;
S is distance the victim's body is thrown, m; m is weight,
kgfxs?/m.

However, this method can only be used if the distance
the pedestrian’s body is thrown after impact is known.

Steshin [28] determined the traumatic force Faep
(the fraction of impact energy needed to produce injury)
using the known speed, as well as the vehicle and pedestrian
weight. If braking tracks of the offending vehicle are present
at the scene, its speed can be calculated as follows:

UZWM17%, (12)

where 7 is the vehicle's speed during collision
with the stationary obstacle (pedestrian), m/s; 7 is the initial
vehicle speed, m/s; x is the distance from braking to collision
with the obstacle, m; S'is braking distance, m.

Based on the established vehicle speed, the force that
caused deformation of vehicle components and pedestrian
injuries can be calculated:

G x ’U2 , (]3)
254

where G is vehicle weight, kgfxs?/m; v is vehicle speed, m/s;

K is the ratio of pedestrian weight to the sum of pedestrian

and vehicle weights; 254 is vehicle speed conversion

factor (m/s to km/h, taking into account gravitational

acceleration [3.62xgx2]).

In this case, the relationship between the severity
of pedestrian injuries and vehicle speed can be determined
by comparing the known vehicle speed, corresponding
traumatic forces, and the type and severity of pedestrian
injuries, taking into account the vehicle and pedestrian
weights.

However, the author calculated the traumatic force using
the known vehicle speed, rather than the minimum possible
speed that can result in a specific injury. Therefore, the same
injury may be caused by a vehicle moving at a lower
speed [28].

Furthermore, this method only applies when the vehicle
was braking during the accident, as indicated by the vehicle
speed conversion factor of 254, which converts m/s to km/h,
taking into account gravitational acceleration (g, 9.8 m/s).
Gravitational acceleration (g) is not taken into account when
a vehicle moves uniformly and linearly on a horizontal surface

FﬁE(]):KX
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without braking. This follows from the Newton's second law,
according to which the acceleration is directly proportional
to the acting force, or, as Newton originally stated:
“The change of motion of an object is proportional to the force
impressed; and is made in the direction of the straight line
in which the force is impressed” [29]. If the vectors of acting
forces are perpendicular to each other, their combined action
is equivalent to a single resultant force acting along a specific
straight line. Therefore, when a solid object moves
in a specific field, its effect is limited to the action of a single
force applied at a point with a radius vector. For example,
in a uniform gravity field, the constant vector is gravitational
acceleration (g), whereas in horizontal motion, the vector
is speed (V) [30]. When an object moves uniformly and linearly
in a horizontal plane (a vehicle moving at a constant speed),
the gravity vector is inversely proportional to the support
reaction force vector and perpendicular to the object’s
movement direction. Therefore, the gravitation work equals
to zero: it is perpendicular to the movement direction
(cos(90°) = 0), hence the gravitational acceleration is also
zero [31]. Thus, if the vehicle did not brake before collision,
the vehicle speed conversion factor of 254 is not applicable,
and the formula (13) is not acceptable for objective
assessment of constant vehicle speed (without deceleration).

Furthermore, the absence of braking tracks at the scene
prevents definitive conclusions on whether the driver was
braking before a collision with a pedestrian.

Determining vehicle speed during a collision
with a stationary pedestrian is challenging and requires
a comprehensive forensic examination involving forensic
medical experts, forensic specialists, and automotive forensic
examination specialists. This examination aims to reconstruct
a traffic accident by assessing the scene. Experts reconstruct
the traffic accident based on the tracks and damage to both
the vehicle and the pedestrian [32]. Definitive, objective
conclusions on the investigator's inquiries are only possible
if all aspects of the traffic accidents are thoroughly, accurately,
and objectively examined [33].
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CONCLUSION

Existing methods for determining vehicle speed
during a collision with a pedestrian primarily rely
on technological advancements in objective recording
of the circumstances of a traffic accident. However,
the biological aspects of the issue remain understudied.
Available approaches are based on pedestrian injury analysis
and determination of the external force required to inflict
these injuries, which is then compared to the offending
vehicle’s characteristics and speed. They currently do not
provide sufficient accuracy and objectivity of the required
calculations.

Further research is needed into the morphological analysis
of the conditions and circumstances of traffic accidents
involving a moving vehicle and a stationary pedestrian, taking
into account the design features of modern vehicles.

This will contribute not only to a more thorough
and objective investigation of road traffic accidents, but also
to the advancement of forensic medicine.
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