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Abstract

The application of modern technologies during crime scene examination primarily allows for reducing
risks to life and health, which is extremely relevant in the extreme conditions of documenting war crimes.
The aim of the study was to initiate a scientific discussion on the necessity of using 3D scanners during the
examination of war crime scenes, to review the types of such technical means, and to specify their importance
for documenting crimes for further use during pre-trial investigation and court proceedings. Based on the
results of the research into scientific publications, it was established that the use of 3D scanners in modern
practice during the examination of shelling sites, missile strikes, and other unlawful acts provides an
opportunity to document the circumstances of a criminal event with subsequent reproduction using software.
It was found that laser 3D scanners enable effective detection and documentation of war crime traces and
other objects that can be attached to criminal proceedings as material evidence. A comparison of the results
of various studies demonstrated that such tools indeed increase the effectiveness of war crime investigations.
The analysed array of scientific sources indicates that the use of such technologies allows for more detailed
documentation of the crime scene and modelling (through reconstruction, reproduction) of the circumstances
of unlawful acts, which will enable the formation of a version of the event mechanism and the establishment of
other circumstances relevant to criminal proceedings. The conducted review of scientific literature suggests
that such equipment can be used to perform high-precision measurements and visualise the crime scene for
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repeated review and study of all its details, for conducting investigative experiments, and for presenting a 3D
model of the war crime scene in court. The research results substantiate the necessity of involving a forensic
specialist to document the examination of war crime scenes using 3D technologies
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investigation; forensic tools; investigative (search) actions; software; 3D model

Introduction

In the context of armed aggression, the implementation
of innovative technologies in the investigation of war
crimes in UKkraine has seen rapid development. The use
of modern technologies during crime scene examina-
tion allows for effectively eliminating the negative con-
sequences of the event, documenting and subsequently
reproducing a significant amount of the scene where
unlawful acts were committed, quickly conducting
necessary examinations, collecting material evidence,
documenting the event without risk to life and health,
and so on. One such technical tool is 3D scanners, which
are actively used during the examination of war crime
scenes. They allow not only for detailed documentation
of the crime scene but also for subsequently manipulat-
ing the obtained information for its study, evaluation,
and use in the investigation of such types of crimes.
For example, M. Whelan et al. (2019), investigating ex-
plosion sites documented with 3D scanners, obtained
results indicating the possibility of reproducing the
mechanism of the event, modelling the dynamics and
consequences of explosions, the trace pattern, and oth-
er data important for the investigation. There are also
works by scientists N. Yal¢in & P. Gencay (2024), who
proved that documenting the examination using a laser
scanner in combination with traditional documenta-
tion methods for three-dimensional crime scene recon-
struction is effective. Alongside this, as R. Blahuta et
al. (2024) note, the use of 3D scanning technologies is
a unique way of recording information about a crimi-
nal offence, consisting of a virtual representation of the
crime scene for subsequent access by all participants in
the criminal process.

Ukrainian law enforcement agencies have experi-
ence working with such devices, but during the doc-
umentation of road traffic accidents and the investi-
gation of some other types of criminal unlawfulness.
However, in the current conditions of Ukraine, when
sites of shelling, combat operations, terrorist acts, and
other war crimes are to be investigated, such technical
means perform extremely important tasks. Given the
above, there is a need for scientific study of the types
of 3D scanners, their implementation in the practice of
war crime investigation, and the development of meth-
odological recommendations for their application dur-
ing investigative (search) actions, particularly crime
scene examination.

The prospects and theoretical and applied aspects
of using 3D scanners during the examination of crimi-
nal offence scenes attract the attention of a number of
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scholars. A. Kovalenko (2020a) considered the concep-
tual foundations of using a digital 3D model as a means
of cognition and representation of signs of a criminal
offence in criminal proceedings (in particular, the main
methods of creating 3D models, directions of using 3D
reconstruction (modelling). The researcher conclud-
ed that the use of 3D scanners during an examination
makes it possible to create models of the scene for its re-
peated study and further planning of the investigation.

0. Romaniuk et al. (2022) noted that 3D scanning
is effectively used in manufacturing, science, construc-
tion, design, business, and medicine. The scholar de-
veloped a classification of 3D scanners, paying special
attention to stationary and portable devices, with dif-
ferent measurement sizes, panoramic, etc. He conclud-
ed that such technical means significantly facilitate the
work of specialists in various fields of knowledge and
are effective in investigating criminal offences. Contin-
uing these studies, Polish scientists K. Kowalczewska &
M. Nasitowski (2025) also studied modern crime scene
scanning technologies and argue that the use of 3D scan-
ners negates manual measurements at the crime scene,
especially in large areas, as such technologies create
accurate orthophotoplans and maps to scale with high
precision; the creation of layouts also becomes unnec-
essary, as scanners create 3D models of the crime scene.

N. Topchii (2024) conducted an analysis of 3D scan-
ning technologies. Studying the types of such devices
and methods of working with the obtained information,
the scholar concluded that modern 3D scanners have
the ability to digitise various objects - from microscop-
ic details to large objects, which significantly expands
the capabilities of various fields of knowledge, such as:
medicine, jewellery, car manufacturing, forensics. Based
on the results of the conducted research, the scholar
states that contactless 3D scanners are effective for doc-
umenting various objects, as, unlike contact scanners,
they do not alter the object of study. O. Dufeniuk (2024)
considered 3D forensics in her works as an independ-
ent field of science, specifically raising questions about
the essence of: 3D scanning, 3D reconstruction, 3D
modelling, 3D mapping, 3D printing, and 3D animation.
A similar understanding is demonstrated in the work of
R. Carew et al. (2021). The scholars substantiated the
creation of a field such as 3-D Secure (three-dimension-
al security) by the fact that it combines 3D methods and
approaches borrowed from various sciences for crime
scene reconstruction and visualisation (presentation)
of evidence in court.
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However, there are no fundamental works that
would consider the wide accumulated experience in
this field, including publications on individual aspects
of 3D scanning. While theoretical literature focuses on
conceptual problems, there is a need for an in-depth
study of theoretical and applied aspects, which should
be based on a systematic analysis of publications on the
topic. It should be noted that as of 2025, the theoretical
and methodological foundations and practical recom-
mendations for the use of 3D scanners to ensure effec-
tive and high-quality crime scene examination require
scientific development. Thus, the aim of the Article was
to review the modern practice of using 3D scanners
during the examination of war crime scenes.

The methodological basis of the study was the re-
sults of the analysis of scientific articles, monographs,
and materials from international conferences concern-
ing the use of 3D scanners in forensics, primarily pub-
lished in the period since 2012. Sources were selected
based on criteria of relevance, scientific value, author-
itativeness of authors, and relevance to the topic. Par-
ticular attention was paid to publications concerning
the documentation of war crime scenes, the analysis of
types of 3D scanners, and the effectiveness of their use.
Methods of analysis, comparison, classification, logi-
cal-semantic, and historiographical analysis were used.
The structure of the presentation of the results corre-
sponds to the directions of the scientific approach to
the subject of research. The structural-functional meth-
od was also applied to reveal the role of 3D scanning
in the pre-trial investigation process. The complex use
of these methods allowed for the formation of a gener-
alised approach to determining the significance of 3D
technologies in forensics.

The concept and essence of 3D scanning

Since the beginning of Russia’s full-scale invasion of
Ukraine, war crimes have become widespread. Accord-
ing to the statistical data from the Office of the Pros-
ecutor General of Ukraine for 2024, 28,788 crimes
were registered, for which responsibility is provided
under Article 438 of the Criminal Code of Ukraine'.
However, an even larger number of such crimes were
committed in 2022 (49,483 crimes) and 2023 (53,463
crimes) (General Prosecutor Office, 2024). Guided
aerial bombs, various types of missiles, explosives at-
tached to unmanned aerial vehicles (UAVs), and other
weapons, even those prohibited by international trea-
ties, are dropped on civilian populations and critical in-
frastructure. In 2024, over 1,300 UAVs, over 200 cruise
missiles, 24 ballistic missiles, 22 aeroballistic missiles,
and 7 hypersonic missiles were launched at Kyiv (Over,
1300 drones and over 250 missiles..., 2024). Such un-
lawful acts require proper documentation to form ev-
idence for subsequent presentation in court. The most

important investigative (search) action in this matter
is the examination of the crime scene, as it reflects the
initial situation left as a result of such terror. War crime
scenes are quite specific, characterised by their scale of
spread, the number of victims, significant destruction
of buildings, and a specific trace pattern.

Conducting a qualified examination of war crime
scenes requires not only highly professional compe-
tence but also the use of scientific and technical means
for documenting and extracting forensically significant
information. Since the scale of crime scenes resulting
from shelling and other terrorist acts is sufficiently
large, the technical means must be capable of encom-
passing and documenting the entire scene of the crime.
3D scanners are an effective tool, as they allow not only
to document the crime scene but also to subsequently
create a 3D model for visualising the committed act in
court. This is confirmed by the research conducted by
V. Giovanna et al. (2020), who concluded that 3D visual
images significantly surpass the quality of crime scene
photography and are much more effective for further
study or investigation to establish forensic information.
Also, V. Kornienko & T. Savchuk (2023), in revealing the
tactical features of crime scene examination in combat
conditions, concluded that only 3D modelling tools (3D
scanners) allow for visualising the crime scene, detail-
ing its individual components, and transmitting them
in space and time. This is because 3D models are highly
informative during mass shelling of civilian infrastruc-
ture, as they record details of object destruction in
their most inaccessible places and reproduce them on
a monitor screen in real sizes.

First and foremost, it should be noted that similar
concepts of such devices exist in scientific literature. In
particular, V.V. Baranchuk (2020) defines a 3D scanner
as a technical device that allows, by collecting precise
data, to create a three-dimensional digital model of an
object, which can then be viewed and studied using soft-
ware, and, if necessary, printed on a 3D printer. A. Hal-
eem et al. (2022) define a 3D scanner as a non-contact,
non-destructive digital device that uses a light line/
laser to accurately transfer the shape of a physical ob-
ject into computer-aided design (CAD) data. Such defi-
nitions not only outline the concept of the device itself
but also encompass the entire process and purpose of
its application. When it comes to its forensic applica-
tion, the definition of a 3D scanner can be formulated
as follows: it is a forensic-technical tool that allows for
highly accurate documentation of crime scenes and the
subsequent creation of their three-dimensional digital
model for further study and analysis during pre-trial
investigation and court proceedings.

The essence of 3D scanning lies in forming a
high-resolution point cloud (each with three-dimen-
sional coordinates) of scanned forensically significant

I ! Criminal Code of Ukraine. (2005, April). Retrieved from https://zakon.rada.gov.ua/laws/show/2341-14#Text.
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objects, which, after processing, allows for opening a
digital application using special software to create a 3D
model. Such models allow not only to visualise the en-
tire crime scene but also to thoroughly inspect various
objects from different distances and angles, determine
their size, shape, distance between objects, create digital
copies of objects, and also reconstruct a damaged object,
perform reverse modelling of objects for comparative
examination, establish cause-and-effect relationships
in a specific situation (situational modelling), and print
specific prototypes of tools or other objects that carry
forensic information. Using 3D scanning, one can create
not only amodel of the crime scene but also a 2D scheme,
which is drawn up as an appendix to the inspection pro-
tocol. In combination with UAV scanning, it is possible
to map large crime scenes (missile attacks, destruction
of buildings and structures, etc.) (Urbanova et al., 2017;
Dufeniuk et al, 2024). Furthermore, the use of such
forensic-technical means for documenting war crime
scenes allows for recording hard-to-reach places, large
areas, and doing so quickly, mobiliy, with high accura-
cy, and from various angles to detail the crime scene.

Types and classification of 3D scanners

A considerable number of types and models of such de-
vices have appeared on the Ukrainian market; they are
all used in various fields for different purposes and with
respect to different objects, and they also have different
technical characteristics. Specifically, such devices can
be divided into the following types: 1) optical (station-
ary with a tripod and mobile or handheld); 2) laser;
3) photogrammetric; 4) computed tomography (What
are the types...,, 2024). All of them can be used for foren-
sic purposes. However, not all of them are used during
pre-trial investigation, as they require significant finan-
cial support. It should be noted that some types, as of
2025, have been introduced into the activities of the
Ukrainian police thanks to international partners.
Stationary optical 3D scanning involves placing
an object on a special platform, which, when rotated
around its axis, allows a conventional camera to take a
series of photographs from one point at different angles.
These images are subsequently “stitched” into a model.
Such 3D scanning is ideal for clear visualisation of an
object and its detailed examination on a computer. For
example, British scientists W. Baier et al. (2018) proved
the effectiveness of using stationary 3D scanning dur-
ing a murder investigation. Specifically, by scanning the
victim'’s skull using a micro-CT scanner, they visualised
skull injuries and provided their dimensions to the
pathologist for analysis of the fracture pattern, which
made it possible to identify two assailants with dif-
ferent instruments used to inflict bodily harm. Using
a similar method, these same scientists demonstrated
the effectiveness of 3D visualisation during an investi-
gation, but already of a road traffic accident scene (Bai-
er et al. 2020). However, such scanners are not suitable
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for documenting war crime scenes due to their lack of
mobility. They are more suitable for laboratory expert
examination of certain processes and phenomena. For
example, when modelling the structure of a missile
or other ammunition, when modelling traces of trace
evidence, or reconstructing a face from a skull, etc. A
disadvantage of optical 3D scanners is the inability to
decompose an electronic image into points and print it
on a 3D printer due to the lack of precise coordinates
for each point of the object.

Alongside this, the use of handheld optical 3D
scanners is effective during crime scene examination.
For example, Mantis Vision F6 SMART, Fé6 SR, and oth-
er similar devices from Mantis Vision. Such devices
allow capturing high-resolution details and creating
high-quality digital models, point clouds, and mesh
models with photo-realistic textures. That is, this scan-
ner allows converting scanned images from the scene
into editable, accurate, and professional standard CAD
files for use in Solidworks or other CAD software (F6
SMART™ Echo..,, 2018).

For documenting war crime scenes, laser 3D scan-
ners are preferred because they consist of a laser and
an optical sensor, which allow projecting a laser beam
and capturing the modified reflection of each line on the
object being scanned (Ries, 2022). That is, such devices
are effective at the scene not only for documenting the
circumstances of the war crime but also for subsequent-
ly obtaining precise coordinates of each point of the
object for further reproduction of the mechanism, for
example, of a missile attack, where missile fragments
scattered throughout the scene need to be assembled
into a whole to understand exactly which missile was
used, its technical characteristics, flight direction, and
other circumstances important for the investigation.

Laser 3D scanners come in the following types:
pulse-based laser and phase-shift-based laser. For ex-
ample, the Trimble TX6 scanner is capable of meas-
uring a million points per second, maintaining highly
accurate data throughout its entire scanning range
(Trimble TX6 laser scanner..., n.d.). Another example is
the portable terrestrial laser 3D scanner Leica RTC360
with a built-in inertial system and automatic point
cloud stitching function; it can scan both the general
scene and the internal structure of individual objects,
making it effective for documenting such investigative
(search) actions (Leica RTC360 laser scanner..., 2022).
Confirmation of the effectiveness of using such scanners
comes from successful studies conducted by G. Bald-
ino et al. (2023) on simulated indoor and outdoor crime
scenes using virtual reconstruction of the examination
with a Leica BLK360 laser scanner, controlled by Leica
Cyclone software. As of 2025, these devices are availa-
ble on the Ukrainian market and have excellent techni-
cal characteristics for documenting war crime scenes,
however, they are quite expensive and law enforcement
agencies are not sufficiently equipped with them.
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T. Gandza & 1. Petracov (2022) studied the possibil-
ities of using laser 3D scanning in criminal proceedings,
particularly during: ballistic, biological, trace evidence,
dactyloscopic, anthroposcopic, and other examina-
tions. The scholars stated that alongside the advantages
of such scanners, there are also disadvantages in their
operation, including the high cost of the devices them-
selves and their software, the need for special train-
ing to work with such devices, the absence of relevant
trainers in Ukraine, etc. However, such disadvantages
can be remedied and do not significantly affect the re-
sults of using such technical means during investigative
(search) actions.

The next type of 3D scanners is photogrammetric.
They are inexpensive and easy to use, consisting of a
camera and photogrammetry software. As Ch. Villa &
Ch. Jacobsen (2020) and V. Bilous & S. Bondar (2021)
note, photogrammetry is a science that originated dur-
ing World War I for precise measurements from photo-
graphs; modern photogrammetry is aimed at remotely
determining quantitative and qualitative characteris-
tics of objects (shape, size, position in space, etc.) based
on measurements of photographic images of objects.
This is confirmed by a comparative study by A. Sazaly et
al. (2023), using the example of scanning an indoor
crime scene with micro-unmanned aerial vehicles and
traditional photography. From the obtained results, the
scholars demonstrated that forensic photogramme-
try and subsequent 3D model creation are much more
effective than forensic photography. Also, scientists
investigated the effectiveness of applying photogram-
metry for forensic medical 3D documentation of crime
scenes, evidence, and people.

As A. Kovalenko (2020b) and A. Mezhenin et
al. (2021) assert, polyphotogrammetric photography
appears to be the most promising today, capturing a
large number of images of objects from the crime scene
from different angles for subsequent computer analy-
sis and obtaining their three-dimensional 3D model. In
essence, polyphotogrammetry is one of the methods of
contactless passive 3D scanning, where a point cloud of
an object is created, but using a series of photographs
(at least 20 images of one object with prior and sub-
sequent frame overlap of 60%) and placing a forensic
ruler next to the scanned object.

Compared to the use of forensic photography,
photogrammetric scanning significantly facilitates the
work of a forensic specialist in documenting war crime
scenes. However, as of 2025, thanks to internation-
al partners, with the emergence of laser 3D scanners
in the arsenal of law enforcement agencies, photo-
grammetric 3D scanning using digital cameras is los-
ing its relevance. There are also comparative studies
by M. Mehta (2020) on 3D laser scanning and photo-
grammetry methods, where the latter significantly
loses in effectiveness. In contrast, scientists M. Espos-
ito et al. (2023), after conducting a series of studies,

concluded that photogrammetry focuses better on
small details of objects at the crime scene, while laser
scanning provides a more complete understanding of
the geometry of the entire crime scene. The scientists
proposed using both methods to cover large-scale crime
scenes. Along with this, FM. Sheshtar et al. (2025) argue
that, compared to classical photogrammetry, modern
mapping technology based on mobile phones equipped
with the LIDAR (Light Detection and Ranging) program
is effective. The results obtained by the scientists in-
dicate that mapping using iPhone LIDAR is a very fast
and effective tool for documenting unlawful acts, as for
5 seconds of operation, the error is only 0.1084 m. It
should be noted that such an approach is quite con-
troversial, as questions arise regarding providing law
enforcement agencies with appropriate gadgets and
programs. Another type of 3D scanner is computed
tomography, which uses X-rays that pass through the
scanned object and are subsequently registered by a
sensor. This allows for documenting the internal geom-
etry of the object. In combination with 3D printing, an
object can be reproduced in a matter of hours. However,
such devices are unsuitable for work in the field condi-
tions of documenting war crimes.

Along with this, other divisions of 3D scanners
are available in the scientific literature. In particular,
A. Chan & O.N. Romaniuk (2020) proposed a general
classification of laser 3D scanners: aerial, mobile, and
terrestrial. Aerial scanners capture terrain from an air-
craft. For example, if the crime scene is extensive and
cannot be approached due to danger to life and health.
Although these scanners can document a large area of
the crime scene, they do not provide high accuracy due
to the long distance from which the shooting is car-
ried out. That is, this method of documenting the war
crime scene can be used as an overview and orienting
survey, but the subsequent 3D model produced will be
inaccurate, without reproducing small details. Mobile
scanners can collect data in dynamic mode using iner-
tial and satellite navigation systems. The operation of
scanners on the ground surface yields results similar to
data obtained from terrestrial scanners. Scientists pro-
pose dividing terrestrial scanners according to several
criteria (Table 1). I. Romanyshyn et al. (2012) adhere to
the same approach, having developed a classification of
3D scanners much earlier, and it appears that it formed
the basis for subsequent more modern scientific devel-
opments. As can be seen from the above, this is quite a
comprehensive classification, and this is due to the fact
that such devices are used in various fields of knowl-
edge and have different tasks and capabilities.

In turn, the scholar V. Baranchuk (2020) in his
work only presents a classification of 3D scanners by
their method of information collection: contact (which
mechanically touch the object being studied) and
non-contact (which create a model remotely by direct-
ing a laser beam, light, or wave onto the object). The
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scholar very aptly distinguishes the following methods
of scanning objects: a) aerial with UAV mounting (e.g.,
“YellowScan Surveyor”); b) terrestrial: tripod-mounted
3D scanner stations (“Faro Focus S Plus 350”), or port-
able handheld (“Artec Eva”, “Scanner 3D-Forensics”), or

Table 1. Classific

Antoshchuk et al. [N

stationary scanner (“Atos Scan box”, “Solutionix D500");
c) mobile, mounted on a vehicle (“Leica Scan & Go LLR
+ LP16R"). This position of the scholar is quite accurate,
as this division reflects the possibility of using such de-
vices during the examination of war crime scenes.

ation of 3D scanners

Class Classification Tvpe
criterion P
By installation Stationary: machine tools and coordinate measuring machines (horizontal, vertical, bridge and portal
method Portable
. . Fully enclosed, where the object to be scanned is placed directly inside
By installation ; . : - - :
Terrestrial | method of the object Partially enclosed, where the object to be scanned is placed on the scanner itself (such scanning will
SCANMErs under study be effective for laboratory examination of forensically significant objects, rather than at the scene of

the incident)

Contact

By information
collection method

Non-contact or remote: active; passive (determine the spatial coordinates of points based on existing
radiation): stereoscopic, photogrammetric and silhouette description scanners

Magnetic, ultrasonic, X-ray

Active 3D By physical signal

Holographic

scanners type

Projection (visible and invisible spectrum)

Laser

Source: created by the authors based on A. Chan & O.N. Romaniuk (2020)

Scholars S. Verykokou & Ch. loannidis (2023) clas-
sified such devices into: contact and non-contact. How-
ever, they provide a rather detailed breakdown of laser
scanners, specifically: triangulation (sending two laser
beams that intersect at the object of interest), time-of-
flight scanners (relatively slow as they measure the
time required for a laser beam to travel the distance
between the emitter and the target and return to the
emitter), phase-shift scanners (using a continuous la-
ser beam instead of discrete pulses), and structured
light scanners (projecting a pattern onto the object us-
ing laser beams and studying the deformations caused
by the object’s shape with a camera). The latter are the
most effective for documenting crime scene examina-
tions because they are fast and capable of calculating
the 3D position in space of many points simultaneously,
not just one point.

Among the types of 3D scanners listed above, it
should be noted that not all are suitable for forensic
purposes, particularly for examining war crime scenes.
For example, stationary scanners are generally unsuit-
able for on-site examination as they cannot be moved;
handheld scanners cannot cover a significant area; and
computed tomography scanners are quite expensive.
Portable laser 3D scanners are best suited for the task
of documenting war crime scenes, as they use a laser
emitter and detector to calculate the distance and posi-
tion of the scanned point, thus reproducing the scanned
object as a whole. They are capable of accurately repro-
ducing the entire crime scene, as well as its individual
small objects. Also, as an option, for documenting indi-
vidual traces at the scene (e.g., UAVs, missile parts, tyre
tracks, footwear, the skull of a charred corpse, etc.), it is
advisable to use handheld scanners.

The use of 3D technologies
in criminal investigations

Until 2022, law enforcement agencies used 3D scan-
ners during the examination of road traffic accident
scenes. However, with the commission of various types
of war crimes, the need increased to equip law enforce-
ment agencies with appropriate technical means for
documenting such unlawful acts. Thanks to volunteer
assistance from Luxembourg, in 2022, employees of
the National Police received thirty laser 3D scanners,
which are used daily to document (scan) war crime
scenes, particularly large areas. Thanks to these tech-
nical means, in the liberated territories, it is possible to
scan the scene and objects in a few minutes, and the
corresponding software allows processing the obtained
information on a computer (Ries, 2022).

Furthermore, as stated in the publication Police to
use 3D scanners to record consequences of Russian war
crimes (2025), in November 2023, forensic specialists
of the National Police from various regions of Ukraine
underwent training and received “Z+F Imager 5016” la-
ser 3D scanners from Polish authorities for examining
war crime scenes. As of 2025, with the help of these de-
vices, 3D models of the consequences of missile strikes
onresidential buildings and critical infrastructure, artil-
lery shelling, bombings, and other Russian war crimes
are created promptly, with minimal expenditure of ef-
fort and resources. The use of such technical means of
documentation prevents the loss of material evidence
during repeated shelling in the same areas (National
Police forensic experts have mastered..., 2023). Consid-
ering the events outlined above, it can be confidently
stated that police officers are equipped with such de-
vices and competently use them during examinations.
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The use of 3D scanners at the crime scene requires
further processing of the obtained information. That is,
software is used for processing, accumulating, copying,
and transmitting the obtained forensically significant
information. For example, the Mantis Vision Advanced
Echo™ software suite is a set of tools for scanning and
editing 3D models; specifically, after scanning, actions
such as noise removal, editing, registration correction,
mesh creation, file format conversion, and export can
be performed. With Echo Software, the user can define
geometric parameters, such as planes, lines, and points,
and use this data for measurements with the highest
level of accuracy, etc. (Echo Software 3D Scan..., 2020).
In addition to this type of software package, there are
others that perform approximately the same functions.

The use of 3D technologies in the investigation of
criminal offences is a subject of discussion among many
forensic scientists. The capabilities of such technolo-
gies prompt scholars to discuss the implementation
of innovations in forensics. T. Wieczorek et al. (2019)
conducted research on the use of 3D scanners for docu-
menting crime scene examinations, as a result of which
they established that the effectiveness of such scanning
is influenced by factors such as: the characteristics of
the crime scene surface, the distance from the scanner
to the object, the actual accuracy of point measurement
is affected by scanning density and operator compe-
tence, etc. In contrast, the research by R.M. Carew &
D. Errickson (2020) showed that 3D-printed crime
scene models are accurate (their copy is less than 1 mm
(or 3%) deviation from the actual object), reliable, and
reproducible models that can illustrate complex infor-
mation as a physical demonstration in the courtroom.
The accuracy of a 3D-printed image depends on factors
such as image resolution, modelling parameters, and
printer resolution.

R.M. Carew et al. (2021) and other scholars have
long considered three-dimensional forensics (“3DFS”)
as a separate field. In recent years, Ukrainian scholars
have also brought this issue up for discussion. Thus,
0. Dufeniuk (2024) in her work proposed to distinguish
a new branch of forensic science and practice - 3D fo-
rensics. The scholar justifies this by the active use of
3D evidence in the investigation of criminal offences,
obtained with the help of 3D scanning and the use of
UAVs. The scholar highlights the areas of application
of 3D technologies, specifically: during crime scene
examination, examination of trace evidence, ballistic
traces, bodily injuries, blood traces, facial reconstruc-
tion, and traffic accident circumstances. The scholar’s
position seems somewhat debatable, as the directions
during pre-trial investigation should be distinguished
as follows: the application of 3D technologies during
procedural (investigative) actions and during foren-
sic examinations commissioned during the investiga-
tion of criminal offences. Therefore, the proposal to
divide 3D scanners used during pre-trial investigation

according to the following criteria seems correct: 1) dur-
ing procedural actions: investigative (search) actions;
conducting forensic examinations; 2) during investiga-
tive (search) actions: crime scene examination, inves-
tigative experiment; 3) during forensic examinations:
trace evidence examinations, examination of weapons
and ammunition, facial reconstruction, etc. The issue of
using the appropriate type of scanner should be decid-
ed individually in each case by a specialist, taking into
account the purpose of its application. For example,
at a war crime scene, it is advisable to use a portable
laser 3D scanner, and when examining objects in labo-
ratory conditions - a stationary optical one, and so on.

The opinion of scholars V. Berezowski et al. (2020)
and M. Daneshmand et al. (2018), who propose using
geomatic methods such as total station, photogramme-
try, aerial photogrammetry, laser scanners, and struc-
tured light scanners in combination for documenting
large crime scenes, has the right to exist. They are
capable of reproducing the details of the crime scene
with maximum accuracy. In contrast, G. Galanakis et
al. (2021) propose combining different 3D scanners
for documenting crime scene examinations. For exam-
ple, for high-quality documentation of an indoor crime
scene, it is advisable to combine FARO Focus 3D X 330
and the handheld 3D scanner FARO Freestyle, and for
documenting large outdoor crime scenes - aerial photo-
grammetry using several unmanned aerial vehicles and
terrestrial laser scanning (FARO Focus S70). Research-
ers ].S. Cerreta et al. (2020) hold the same opinion; they
conducted a comparative analysis of the quality of the
transmitted image when documenting an examination
using a UAV and a terrestrial FARO laser scanner, where
the latter had an advantage. But the scholars do not
deny the possibility of combining them for high-quality
documentation of the examination.

Scholars R. Azmil et al. (2024) propose combining
terrestrial laser scanning (TLS) and close-range pho-
togrammetry (CRP), which will allow obtaining highly
accurate 3D data during crime scene reconstruction by
eliminating limitations such as device position, shad-
ows, distance to the object, and laser beam angles that
prevent the creation of a complete crime scene model.
The same approach regarding the combination of sever-
al methods of crime scene documentation was followed
by scholars M. Albeedan et al. (2024), whose work
presents a new design of a mixed reality system using
Microsoft HoloLens 2.0, adapted for work on a spatial
3D-scanned and reconstructed crime scene using a
FARO X130 point cloud 3D scanner in combination with
photogrammetry methods. The scholars A. Zappala et
al. (2024) should be positively noted for presenting a
pre-trained Faster-RCNN model as the best method for
studying objects at a virtual crime scene, their automat-
ic recognition, classification, etc.

Continuing the discussion on the use of 3D technol-
ogies in the investigation of criminal offences, it should
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be noted that G. Teteratnik (2019), emphasising the im-
portance of involving specialists who can quickly and
efficiently document war crime scenes using 3D scan-
ning, highlights the disadvantages of using 3D scanners
such as: lack of funding, specialists knowledgeable in
working with such devices, etc. However, it can be con-
fidently stated that these disadvantages do not signif-
icantly affect the work of forensic specialists during
examinations as of 2025. This is due to the arguments
presented earlier in the Article and the provision of
such devices to law enforcement agencies, and in turn,
the conducted training of relevant specialists on how
to work with them. And as of 2025, there should be no
problems regarding the procedural formalisation of the
use of such devices (technical means of documenting
procedural actions), as Article 107 of the Criminal Pro-
cedure Code of Ukraine® does not contain a clear list of
them but grants the right to the person conducting the
examination to use them. Along with this, the issue of
amending Article 105 “Appendices to protocols” of the
Criminal Procedure Code regarding the addition of 3D
models to the list of such appendices remains debata-
ble, as proposed by G. Teteratnik (2019) and O. Dufeni-
uk (2024). The fact is that Part 2 of this Article states
that appendices to the protocol may also include “oth-
er materials that explain the content of the protocol”.
That is, a 3D model falls precisely into this category of
appendix. In contrast, O. Dufeniuk’s (2024) proposal to
amend Part 7 of Article 237 of the Criminal Procedure
Code of Ukraine, by including 3D scanners as methods
of documenting an examination, seems appropriate.

The conclusions drawn by scholars S. Pashchen-
ko et al. (2023) regarding the necessity of creating a
database of 3D models are fully justified and necessary
for the investigation of war crimes. This is because it
allows not only to improve the information systems of
the National Police of Ukraine but also to conduct ana-
lytical work in the future, including identifying a com-
mon mechanism for committing such types of crimes,
distinguishing types of instruments, etc. At the same
time, it is possible to adopt the experience of European
Union countries regarding the creation and use of the
RISEN project (a consortium of research institutions,
law enforcement agencies, and private companies, to
develop real-time non-contact sensors to optimise the
detection, visualisation, identification, and interpreta-
tion of traces at the crime scene). Scholars S. Villa et
al. (2023) wrote about such a project in their works and
proved that the training organised by RISEN allows law
enforcement agencies to test their systems at simulat-
ed crime scenes, including scenarios such as murders,
clandestine laboratories, and terrorist attacks.

Overall, the analysis of scientific sources indicates
a high level of researcher interest in the implementa-
tion of 3D technologies in forensics and the gradual
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formation of approaches to their systematisation. De-
spite the diversity of technical solutions, most authors
lean towards the expediency of combining different
documentation methods to achieve maximum accuracy.
A common feature is the recognition of the importance
of 3D modelling as a means of visualising evidentiary
information, which has the potential to be used both
during investigative actions and in court proceedings.
The emphasis is placed on institutional and regulato-
ry challenges associated with the procedural formali-
sation of 3D materials. The issue of distinguishing 3D
forensics as a separate direction within forensic science
remains debatable, but relevant.

Conclusions

As of 2025, the Ukrainian market offers a wide range of
three-dimensional scanners, differing in functional ca-
pabilities and scope of application. Within the existing
interdisciplinary classification approaches, proposed
classification of 3D scanners used with a forensic aims,
according to the nature of their application, specifical-
ly during procedural actions, investigative (search) ac-
tions, and in the process of forensic expert activity. The
study established the significance of using such devices
for high-quality documentation of the situation at war
crime scenes. In particular, the use of three-dimension-
al scanning technology during the documentation of the
consequences of artillery shelling, missile strikes, and
other unlawful acts allows for detailed and objective
documentation of the situation at the crime scene with
the possibility of its subsequent reconstruction using
appropriate software, which is especially important in
cases of significant territorial dispersion of the scene
or the presence of factors of increased danger, such as
mining, the risk of repeated shelling, or chemical con-
tamination. Furthermore, the technology contributes to
the detection and documentation of traces of criminal
offences, as well as other material objects that can be
recognised as material evidence in criminal proceed-
ings, establishing the mechanism of the criminal event,
formulating investigative versions, including individ-
ual circumstances, such as the direction of shelling or
the number of hits, creating three-dimensional models
(layouts) of the scene for further study, reconstruction
of the situation and its visualisation in court proceed-
ings, as well as establishing other circumstances rele-
vant to a comprehensive, full, and impartial investiga-
tion of the criminal offence.

The available scientific literature on the topic of
the Article is quite limited, as although this issue has
interested forensic scientists in recent years, such de-
vices have been in the minority in practice. Currently,
3D scanners themselves and their instructions have
appeared, which allows for further scientific devel-
opment in this direction, writing scientific articles,

I ! Criminal Procedure Code of Ukraine. (2012, April). Retrieved from https://zakon.rada.gov.ua/laws/show/4651-17#Text.
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methodological recommendations, manuals, etc. The
classifications of such devices are developed by engi-
neering scientists, not forensic scientists. There are on-
going scientific discussions regarding the necessity of us-
ing such technical means during the examination of war
crime scenes and crime scenes of general criminal orien-
tation. However, there are a number of both procedur-
al and forensic issues related to the use of 3D scanners,
so the scientific discourse on this topic will continue.

Promising areas for further research on this topic
may include works dedicated to the capabilities of 3D
scanning of crime scenes, the algorithm of actions for a
specialist working with such devices at the scene, and
issues of developing a classification of 3D scanners with
a forensic aims. Also, some aspects of the algorithm of

actions for an investigator regarding the procedure for
using such a method of documenting war crime scenes
during pre-trial investigation and court proceedings re-
quire special attention from scientists.
Acknowledgements

Special thanks to the Armed Forces of Ukraine for the
opportunity to develop a national criminalistics doc-
trine in the context of Russian military aggression.
Funding

The study was not funded.

Conflict of Interest
None.

References

[1]

(2]

[3]

[4]

[13]

[14]

[15]

I 30

Albeedan, M., Kolivanda, H., & Hammady, R. (2024). Designing and evaluation of a mixed reality system for
crime scene investigation training: A hybrid approach. Virtual Reality, 28, article number 127. doi: 10.1007/
s10055-024-01018-8.

Azmil, R, Mohd Ariff, M.E, Razali, A.F,, Azmy, S.N., Darwin, N., & Idris, K.M. (2024). Transforming physical
crime scene into geospatial-based point cloud data. Engineering, Technology & Applied Science Research,
14(3), 13974-13981. doi: 10.48084 /etasr.6888.

Baier, W,, Donnelly, M.]., Payne, M., & Williams, M.A. (2020). A holistic multi-scale approach to using 3D
scanning technology in accident reconstruction. jJournal of Forensic Sciences, 65(5), 1774-1778.
doi: 10.1111/1556-4029.14405.

Baier, W,, Warnett, ].M,, Payne, M., & Williams, M.A. (2018). Introducing 3D printed models as demonstrative
evidence at criminal trials. Journal of Forensic Sciences, 63(4), 1298-1302. doi: 10.1111/1556-
4029.13700.

Baldino, G., Spagnolo, E.V,, Fodale, V,, Pennisi, C., Mondello, C., Altadonna, A., Raffaele, M., Salmeri, F., Somma,
R, Asmundo, A., & Sapienza, D. (2023). The application of 3D virtual models in the judicial inspection of
indoor and outdoor crime scenes. Advances and Applications in Geoforensics: Unraveling Crimes with Geology,

101(1), article number A17. doi: 10.1478/AAPP.101S1A17.

Baranchuk, V.V. (2020). 3D scanning as a method of crime scene fixation: Advantages and disadvantages.

Legal Bulletin, 16, 280-286. doi: 10.32850/1.B2414-4207.2020.16.01.

Berezowski, V., Mallett, X., & Moffat, 1. (2020). Geomatic techniques in forensic science: A review. Science &
Justice, 60(2), 99-107. doi: 10.1016/j.scijus.2019.10.006.

Bilous, V.V, & Bondar, S.P. (2021). Photogrammetry: Tutorial. Kyiv: Taras Shevchenko National University
of Kyiv.

Blahuta, R, Blikhar, V.,, & Dufeniuk, O. (2024). Transfer of 3D scanning technologies into the field of criminal
proceedings. Science and Innovation, 16(3), 84-91. doi: 10.15407 /scine16.03.084.

Carew, R.M,, & Errickson, D. (2020). An Overview of 3D printing in forensic science: The tangible third-
dimension. Journal of Forensic Sciences, 65(5), 1752-1760. doi: 10.1111/1556-4029.14442.

Carew, R.M,, French, J., & Morgan, R.M. (2021). 3D forensic science: A new field integrating 3D imaging and
3D printing in crime reconstruction. Forensic Science International: Synergy, 3, article number 100205.
doi: 10.1016/j.fsisyn.2021.100205.

Cerreta, ].S., Burgess, S.S., & Coleman, ]. (2020). UAS for public safety operations: A Comparison of UAS
Point Clouds to terrestrial LIDAR Point Cloud Data using a FARO Scanner. International Journal of Aviation,
Aeronautics, and Aerospace, 7(1). doi: 10.15394 /ijaaa.2020.1432.

Chan, A, & Romaniuk, O.N. (2020). Analysis of 3D scanning devices. In Materials of the XLIX scientific and
technical conference of the divisions of Vinnytsia National Technical University (pp. 231-234). Vinnytsia:
Vinnytsia National Technical University.

Daneshmand, M., Helmi, A., Avots, E., Noroozi, F, Alisinanoglu, F, Arslan, H.S., Gorbova, ]J., Haamer, R.E,,
Ozcinar, C., & Anbarjafari, Gh. (2018). 3D Scanning: A comprehensive survey. Computer Vision and Pattern

Recognition. doi: 10.48550/arXiv.1801.08863

Dufeniuk, O. (2024). The future of 3D forensics: Innovations changing pre-trial investigation practices. Legal

Scientific Electronic Journal, 3, 457-460. doi: 10.32782/2524-0374/2024-3/110.

Law Journal of the National Academy of Internal Affairs, 15(2), 22-33


https://doi.org/10.1007/s10055-024-01018-8
https://doi.org/10.1007/s10055-024-01018-8
https://doi.org/10.48084/etasr.6888
https://onlinelibrary.wiley.com/doi/10.1111/1556-4029.14405
https://doi.org/10.1111/1556-4029.13700
https://doi.org/10.1111/1556-4029.13700
https://doi.org/10.1478/AAPP.101S1A17
https://doi.org/10.32850/LB2414-4207.2020.16.01
https://doi.org/10.1016/j.scijus.2019.10.006
https://geo.knu.ua/wp-content/uploads/2021/06/navch_pos_fotogrametri_bilous2021_proekt.pdf
https://doi.org/10.15407/scine16.03.084
https://doi.org/10.1111/1556-4029.14442
https://doi.org/10.1016/j.fsisyn.2021.100205
https://doi.org/10.15394/ijaaa.2020.1432
https://conferences.vntu.edu.ua/public/files/1/vntu_2020_netpub.pdf
https://doi.org/10.48550/arXiv.1801.08863
https://doi.org/10.32782/2524-0374/2024-3/110

Antoshchuk et aol. [IIIIENGNGE

[16] Dufeniuk, 0., Melnyk, N., Nahorniak, Yu., & Melnyk, S. (2024). Innovative potential of 3D technologies in crime
investigation. Social and Legal Studios, 7(4), 222-230. doi: 10.32518/sals4.2024.222.

[17] Echo Software 3D Scan and Edit Software Application User Guide. (2020). Confidential. Doc. Catalog Number:
MNI-000004. For Echo™ Software Version: 2.0.0 P. 316. Retrieved from https://mantis-vision.com/wp-
content/uploads/2020/02/Mantis-Vision-Echo-Software-User-Guide-Rev.-3.0.3.pdf.

[18] Esposito, M., Sessa, E, Cocimano, G., Zuccarello, P, Roccuzzo, S., & Salerno, M. (2023). Advances in technologies
in crime scene investigation. Diagnostics, 13(20), article number 3169. doi: 10.3390/diagnostics13203169.

[19] F6 SMART™ Echo. Volumetric handheld camera. User guide. (2018). Retrieved from https://www.manualslib.
com/manual/1390438/Mantis-Vision-F6-Smart-Echo.html.

[20] Galanakis, G., Zabulis, X., Evdaimon, T., Fikenscher, S.-E., Allertseder, S., Tsikrika, T., & Vrochidis, S. (2021). A
study of 3D digitisation modalities for crime scene investigation. Forensic Science, 1(2), 56-85. doi: 10.3390/
forensicsci1020008.

[21] Gandza, T.V, & Petracov, L.V. (2022). On the achievements and prospects of using the latest technologies in
the investigation of crimes. In Modern trends in the development of forensics and criminal proceedings under

martial law (pp. 126-128). Kharkiv: KhNUVS. d0i:10.5281 /zenodo.7339681.
[22] General Prosecutor Office. (2024). Umﬁed report on crlmmal oﬂ"enses for January-December, 2023. Retrieved

[23] Giovanna, V Devhn ], Watson, ]., Kenyhercz, M., & Keller J. (2020). Final summary report research &

development in forensic science for criminal justice purposes. Knoxville: The University of Tennessee.

[24] Haleem, A, Javaid, M., Singh, R.P, Rab, Sh., Suman, R., Kumar, L., & Khan, I.H. (2022). Exploring the potential
of 3D scanning in Industry 4.0: An overview. International Journal of Cognitive Computing in Engineering, 3,
161-171. doi: 10.1016/j.ijcce.2022.08.003.

[25] Kornienko, V.V, & Savchuk, T.I. (2023). Tactical features of conducting an inspection of the scene of an
incident in conditions of combat operations. Bulletin of the Criminological Association of Ukraine, 2(29), 165-
179. doi: 10.32631/vca.2023.2.12.

[26] Kovalenko, A.V. (2020a). Conceptual principles of using a digital 3D model as a means of identifying and
displaying signs of a criminal offense. Forensic Science and Forensic Examination, 66,420-430.doi: 10.33994/
kndise.2021.66.41.

[27] Kovalenko, A.V. (2020b). Photogrammetric method of forensic photography. The Journal of V.N. Karazin
Kharkiv National University. Series: “Law”, 29, 253-260. doi: 10.26565/2075-1834-2020-29-34.

[28] Kowalczewska, K., & Nasitowski, M. (2025). Polish insights into forensic technology: The role of 3D scanners
in crime scene investigations and international criminal justice. Forensic Science, 1, 32-39. doi: 10.32782/
forensic.science.2025.1.5.

[29] Laser scanner Leica RTC360. Leica Geosystems. (2022). Retrieved from https://leica-geosystems.com.ua/
product/rtc360/.

[30] Mehta, M. (2020). 3D reconstruction of crime scene - a comparative study between 3D laser scanning and
photogrammetry techniques. Mendeley Data. 6. doi: 10.17632 /89rttg3x6m.1.

[31] Mezhenin, A., Polyakov, V., Prishhepa, A. lzvozchikova, V., & Zykov, A. (2021). Using virtual scenes
for comparison of photogrammetry software. In Z. Hu, S. Petoukhov & M. He (Eds.), Advances in intelligent
systems, Computer science and Digital Economics II. CSDEIS 2020. Advances in intelligent systems and
computing, vol 1402 (pp. 57-65). Cham: Springer. doi: 10.1007/978-3-030-80478-7_7.

[32] National Police forensic experts have mastered the latest 3D scanners for examining the sites of hostilities
and terrorist attacks. (2023). Retrieved from https://sud.ua/uk/news/ukraine/286632-kriminalisty-

natspolitsii-ovladeli-noveyshimi-3d-skanerami-dlya-osmotra-mest-boevykh-deystviy-i-teraktov.
[33] Over, 1300 drones and over 250 missiles of various types attacked Kylv in 2024, - KMVA. (2024) Retrieved

takuvaly-kﬂlv u-2024-mu- kmvaz
[34] Pashchenko, S.V, Shulhin, A.A., & Kharchenko, V.0. (2023). Conceptual foundations of applying innovative 3d

scanning technologies in the context of maintaining airworthiness of state aviation equipment. Collection of
Scientific Papers of the State Research Institute of Aviation, 19(26), 150-155.doi: 10.54858/dndia.2023-19-21
[35] Police to use 3D scanners to record consequences of Russian war crimes. (2025). Retrleved from https: zz

Voennlh zlociniv-rosian.html.

[36] Ries, ]. (2022). Luxembourgish 3D scanners to help uncover war crimes committed by Russians in Ukraine.
Retrieved from https://today.rtl.lu/news/luxembourg/a/1991443.html.

[37] Romaniuk, O.N., Slukovska, A.U., & Romaniuk, N.V. (2022). Analysis of 3D scanners. In State, achievements and
prospects of information systems and technologies (pp. 174-177). Odesa: ONAKHT.

Law Journal of the National Academy of Internal Affairs, 15(2), 22-33 31 .


https://doi.org/10.32518/sals4.2024.222
https://mantis-vision.com/wp-content/uploads/2020/02/Mantis-Vision-Echo-Software-User-Guide-Rev.-3.0.3.pdf
https://mantis-vision.com/wp-content/uploads/2020/02/Mantis-Vision-Echo-Software-User-Guide-Rev.-3.0.3.pdf
https://doi.org/10.3390/diagnostics13203169
https://www.manualslib.com/manual/1390438/Mantis-Vision-F6-Smart-Echo.html
https://www.manualslib.com/manual/1390438/Mantis-Vision-F6-Smart-Echo.html
https://doi.org/10.3390/forensicsci1020008
https://doi.org/10.3390/forensicsci1020008
http://doi.org/10.5281/zenodo.7339681
https://gp.gov.ua/ua/posts/pro-osib-yaki-vchinili-kriminalni-pravoporushennya-2
https://www.ojp.gov/pdffiles1/nij/grants/302552.pdf
https://www.ojp.gov/pdffiles1/nij/grants/302552.pdf
https://doi.org/10.1016/j.ijcce.2022.08.003
https://doi.org/10.32631/vca.2023.2.12
https://doi.org/10.33994/kndise.2021.66.41
https://doi.org/10.33994/kndise.2021.66.41
https://doi.org/10.26565/2075-1834-2020-29-34
https://www.google.com/search?q=https://doi.org/10.32782/forensic.science.2025.1.5
https://www.google.com/search?q=https://doi.org/10.32782/forensic.science.2025.1.5
https://leica-geosystems.com.ua/product/rtc360/
https://leica-geosystems.com.ua/product/rtc360/
https://data.mendeley.com/datasets/89rttg3x6m/1
https://doi.org/10.1007/978-3-030-80478-7_7
https://sud.ua/uk/news/ukraine/286632-kriminalisty-natspolitsii-ovladeli-noveyshimi-3d-skanerami-dlya-osmotra-mest-boevykh-deystviy-i-teraktov
https://sud.ua/uk/news/ukraine/286632-kriminalisty-natspolitsii-ovladeli-noveyshimi-3d-skanerami-dlya-osmotra-mest-boevykh-deystviy-i-teraktov
https://novynarnia.com/2024/12/30/ponad-1300-droniv-i-ponad-250-raket-riznogo-typu-atakuvaly-kyyiv-u-2024-mu-kmva/
https://novynarnia.com/2024/12/30/ponad-1300-droniv-i-ponad-250-raket-riznogo-typu-atakuvaly-kyyiv-u-2024-mu-kmva/
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=njuu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21COLORTERMS=0&S21P03=I=&S21STR=%D0%9673172/2023$
https://www.ukrinform.ua/rubric-society/3791667-policia-zastosovuvatime-3dskaneri-dla-fiksacii-naslidkiv-voennih-zlociniv-rosian.html
https://www.ukrinform.ua/rubric-society/3791667-policia-zastosovuvatime-3dskaneri-dla-fiksacii-naslidkiv-voennih-zlociniv-rosian.html
https://www.ukrinform.ua/rubric-society/3791667-policia-zastosovuvatime-3dskaneri-dla-fiksacii-naslidkiv-voennih-zlociniv-rosian.html
https://today.rtl.lu/news/luxembourg/a/1991443.html
https://card-file.ontu.edu.ua/handle/123456789/12895

B ~roblematic aspects of using 3D scanners...

[38]

[39]

[40]

[41]

[42]
[43]

[44]

[45]
[46]
[47]
[48]

[49]

[50]

[51]

[52]

I 32

Romanyshyn, 1., Malitsky, A., & Lozinsky, A. (2012). Classification and main characteristics of ground-based
3D scanners. Modern Achievements of Geodetic Science and Production, 2(24), 69-74.

Sazaly, AN, Ariff, M.EM., & Razali, A.F. (2023). 3d indoor crime scene reconstruction from Micro UAV
Photogrammetry technique. Engineering, Technology and Applied Science Research, 13(6), 12020-12025.
doi: 10.48084 /etasr.6260.

Sheshtar, FM., Alhatlani, WM., Moulden, M., & Kim, J.H. (2025). Comparative analysis of LiDAR and
photogrammetry for 3D crime scene reconstruction. Applied Sciences, 15(3), article number 1085.
doi: 10.3390/app15031085.

Teteratnik, G.K. (2019). Regulatory and organizational-legal issues of conducting an inspection of event
venues in the territory of joint forces operations. South Ukrainian Legal Journal, 4(3), 64-67. doi: 10.32850/
sulj.2019.4.3.15.

Topchii, N. (2024). 3D scanners. Principles of operation and analysis of the current state. Academic notes of
the V.I. Vernadsky TNU. Series: Technical Sciences, 35(74), 6, 25-29. doi: 10.32782/2663-5941/2024.6.1/05.
Trimble TX6. 3d scanner. Getting started guide work. Official master distributor in Ukraine of the company
Trimble Navigation. (n.d.). Retrieved from https://kmcgeo.com/ua/lazernye-skanery/3d_tx6/.

Urbanova, P, Jurda, M., VojtiSek, T, & Krajsa, J. (2017). Using drone-mounted cameras for on-site body
documentation: 3D mapping and active survey. Forensic Science International, 281, 52-62. doi: 10.1016/j.
forsciint.2017.10.027.

Verykokou, S., & loannidis, Ch. (2023). An overview on image-based and scanner-based 3D modeling
technologies. Sensors, 23(2), article number 596. doi: 10.3390/s23020596.

Villa, C., & Jacobsen, C. (2020). The application of photogrammetry for forensic 3D recording of crime scenes,
evidence and people. Cham: Springer. doi: 10.1007/978-3-030-24330-2_1.

Villa, C., Lynnerup, N., & Jacobsen, C. (2023). A virtual, 3D multimodal approach to victim and crime scene
reconstruction. Diagnostics, 13(17), article number 2764. doi: 10.3390/diagnostics13172764.

What are the types of 3D scanners? (2024). Retrieved from https://3dees.kiev.ua/faq/82-jake-jsou-typy-3d-
skeneru/.

Whelan, D., Weggel, D., Moss, ]., & Howe, A. (2019). Post-blast investigative tools for structural forensics by
3D scene reconstruction and advanced simulation. Retrieved from https://www.ojp.gov/pdffiles]/nij
grants/252954.pdf.

Wieczorek, T, Przytucki, R,, Lisok, J., & Smagor, A. (2019). Analysis of the accuracy of crime scene mapping
using 3D laser scanners. Methods and Techniques of Signal Processing in Physical Measurements. Lecture Notes

in Electrical Engineering, 548, 406-415. doi: 10.1007/978-3-030-11187-8_33.

Yal¢in, N., & Gengay, P. (2024). Three-dimensional reconstruction of a shooting crime scene. Edelweiss Applied

Science and Technology, 8(5), 549-567. doi: 10.55214/25768484.v8i5.1717.
Zappala, A., Guarnera, L., Rinaldi, V., Livatino, S., & Battiato, S. (2024). Through virtual reality and deep

learning techniques. Computer Vision and Pattern Recognition. doi: 10.48550/arXiv.2409.18458.

Law Journal of the National Academy of Internal Affairs, 15(2), 22-33


https://ena.lpnu.ua:8443/server/api/core/bitstreams/87c466b8-7a90-42cd-9041-bd5c810dfd07/content
https://ena.lpnu.ua:8443/server/api/core/bitstreams/87c466b8-7a90-42cd-9041-bd5c810dfd07/content
https://doi.org/10.48084/etasr.6260
https://doi.org/10.3390/app15031085
https://www.google.com/search?q=https://doi.org/10.32850/sulj.2019.4.3.15
https://www.google.com/search?q=https://doi.org/10.32850/sulj.2019.4.3.15
https://doi.org/10.32782/2663-5941/2024.6.1/05
https://kmcgeo.com/ua/lazernye-skanery/3d_tx6/
https://doi.org/10.1016/j.forsciint.2017.10.027
https://doi.org/10.1016/j.forsciint.2017.10.027
https://doi.org/10.3390/s23020596
https://doi.org/10.1007/978-3-030-24330-2_1
https://doi.org/10.3390/diagnostics13172764
https://3dees.kiev.ua/faq/82-jake-jsou-typy-3d-skeneru/
https://3dees.kiev.ua/faq/82-jake-jsou-typy-3d-skeneru/
https://www.ojp.gov/pdffiles1/nij/grants/252954.pdf
https://www.ojp.gov/pdffiles1/nij/grants/252954.pdf
https://doi.org/10.1007/978-3-030-11187-8_33
https://doi.org/10.55214/25768484.v8i5.1717
https://doi.org/10.48550/arXiv.2409.18458

Antoshchuk et al. [N

NMpo6neMHi acneKTn BUKopuctaHHAa 3D ckaHepiB
nig Yac ornaay Micub BOEHHUX 3/I0UMHIB

AHApin AHTOLLYK

KaHonoat opuanyHmMx HayK, OOLEHT
HauioHanbHa akageMiq BHYTPILLHIX cripaB
03035, nn. ConoM'aHcbKa, 1, M. KuiB, YKpaiHa
https://orcid.org/0000-0002-5088-4372

Jlecqa NaTuk

KaHonoaTt iopuandHmMx HayK, OOLUEHT
HauioHanbHa akageMia BHYTPILLHIX CripaB
03035, nn. ConoM'aHCbKa, 1, M. K1iB, YKpaiHa
https://orcid.org/0000-0002-3698-4799

AHpApin MNaTuk

KaHanoat opuanyHmMx HayK, CTapwmm JOCNigHWMK
HauioHanbHa akageMia BHYTPILLHIX cnpaB

03035, nn. ConoM'aHcbKa, 1, M. KMiB, YKpaiHa
https://orcid.org/0000-0003-2820-0250

AHoTauia

3acToCcyBaHHS Cy4YaCHUX TEXHOJIOTIM MiJl 4yac OrJisAy Micus noAil Aae 3MOry Hacamiiepes, 3HU3UTU PU3UKU
JUISL JKATTS Ta 3/J0pOB’s, 110 HAJ3BMYAaWHO aKTyaJbHO B eKCTpeMaJbHUX yMoBax @ikcanil BoeHHHX
3JI04MHIB. MeTol0 Aoci>KeHHsI 6yJI0 PO3TOPHYTH HAYKOBY AMCKYCilO 111010 HEOOXiJHOCTI BUKOPUCTAHHSA
3D ckaHepiB miA 4ac Oor/ifAAy Miclb BYMHEHHS BOEHHUX 3JI0YMHIB, PO3I/IAHYTH BUJU TaKUX TeXHIYHUX
3aco6iB i KOHKpPETU3yBaTH 3HAYeHHS iX [ ¢ikcanii 3JI0YHMHIB 3 METOIO NM0/1a/IbIIOI0 BUKOPUCTAHHA Mij Yac
JIOCYZI0BOT'0 pO3CJIilyBaHHS Ta Cy[0BOTO PO3IJAAy. 3a pe3yJbTaTaMH JOCHiP)KeHHS HayKOBUX MyOJIiKaljiit
6yJI0 BCTAHOBJIEHO, 1110 3acTOCyBaHHA 3D ckaHepiB y cy4yacHil mpakTuui mizg yac orsaay micopb o6CTpinis,
paKeTHHUX yAapiB Ta iHIIKX NPOTUIPABHUX AiM HaJla€ MOXKJIUBICTb 3adikcyBaTH 06CTaHOBKY KPUMiHAJIbHOI
no/ii 3 moAabIIMM BiITBOPEHHSM 32 IONIOMOTO0 NPOTrPaMHOro 3a6e3nedeHHs. 3’ s1COBaHO, 1110 3 J[0NTOMOT 010
snasepHux 3D ckaHepiB 3AiMCHIOIOTh edeKTUBHEe BUsIBJeHHs Ta ¢ikcalilo caifjiB BOEHHUX 3JI0YMHIB Ta
iHIIKMX 06’€KTiB, 10 MOXYTb OYTH JAOJydyeHi Z0 MaTepiasiB KpUMiHAJbHOTO IPOBA/PKEHHS SK pedoBi
Znokasu. [lopiBHAHHA pe3yabTaTiB Pi3HUX AOCJiIKEHb JaJi0o 3MOTY BCTAaHOBHUTH, IO TaKi 3ac00M crpaBni
i BUILYIOTh eeKTUBHICTb PO3C/IilyBaHHS BOEHHUX 3/7104MHIB. [I[poaHasizoBaHUI MacuB HayKOBUX JIXKepet
3acCBifUyE, 1110 BUKOPUCTAHHS TaKUX TEXHOJIOTiIM HaJla€E MOXJIUBICTh AeTajbHille 3adikcyBaTH 06CTaHOBKY
Micys mofil Ta 3MoJenoBaTH (IIJIIXOM PEKOHCTPYKLii, BiATBOpeHHs) OOGCTAHOBKY NPOTHIPABHUX [iH,
1[0 YMOXJIMBUTH PopMyBaHHA Bepcil mpo MexaHi3M mojii, BCTaHOBJIEHHS iHIIUX O0OGCTAaBUH, 10 MAIOTh
3Ha4YeHHA [/ KPUMIHaJbHOrO NpOBAaJPKeHHA. 3AIMCHEHHUH OrIJIAJ, HAyKOBOI JiTepaTypHu Aa€ MNiJCTaBU
CTBEP/PKYBaTH, 10 33 JONMOMOI0I0 TAaKOro 06JIaZlHAaHHSA MOXKHA NMPOBECTH BUMipIOBaHHS BHCOKOI TOYHOCTI
Y Bi3yaJsidyBaTH Micle noAii /11 TOBTOPHOIO NeperasaAy Ta BUBYeHHH BCIiX MOTO0 JeTasel, /I NpoBeJleHHA
CJIi]Y0T0 eKCIepUMEeHTY, a TaKoX JJid npefcTaBaeHHA 3D Mogesi Micus BUMHEHHS BOEHHOIO 3JI0YMHY B
cyni. PesysbTaTu JoCHiKeHHS OOIPYHTOBYIOTh HEOOXiAHICTh 3a/ydeHHs creljiasicTa-KpuMiHasicTa s
dikcanii orsisagy Micib mo/iii BOEHHUX 3JIOYHHIB 3a flonoMoroo 3D TexHoJOTiH
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