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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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In the context of armed aggression, the implementation 
of innovative technologies in the investigation of war 
crimes in Ukraine 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. Yalçın & P. Gençay (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 

Introduction

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

Keywords:
investigation; forensic tools; investigative (search) actions; software; 3D model

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.

O. 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. Nasiłowski (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 Russiaʼs 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 Ukraine1. 
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 

1 Criminal Code of Ukraine. (2005, April). Retrieved from https://zakon.rada.gov.ua/laws/show/2341-14#Text. 

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 
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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 a model 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.) (Urbanová 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 classif ication 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 
victimʼs 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 

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, F6 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 & I. 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, F.M. 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  

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.

Class Classification 
criterion Type

Terrestrial 
scanners

By installation 
method

Stationary: machine tools and coordinate measuring machines (horizontal, vertical, bridge and portal
Portable

By installation 
method of the object 

under study

Fully enclosed, where the object to be scanned is placed directly inside
Partially enclosed, where the object to be scanned is placed on the scanner itself (such scanning will 
be effective for laboratory examination of forensically significant objects, rather than at the scene of 

the incident)

By information 
collection method

Contact
Non-contact or remote: active; passive (determine the spatial coordinates of points based on existing 

radiation): stereoscopic, photogrammetric and silhouette description scanners

Active 3D 
scanners

By physical signal 
type

Magnetic, ultrasonic, X-ray
Holographic

Projection (visible and invisible spectrum)
Laser

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

Table 1. Classification of 3D scanners

Scholars S. Verykokou & Ch. Ioannidis (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 objectʼs 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 
on residential 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, 
O. 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 scholarʼs 
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 J.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. Zappalà 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 Ukraine1 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. Dufeniukʼs (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  

1 Criminal Procedure Code of Ukraine. (2012, April). Retrieved from https://zakon.rada.gov.ua/laws/show/4651-17#Text. 

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,  
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neering scientists, not forensic scientists. There are on-
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crime scenes and crime scenes of general criminal orien-
tation. However, there are a number of both procedur-
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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.
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Анотація
Застосування сучасних технологій під час огляду місця події дає змогу насамперед знизити ризики 
для життя та здоровʼя, що надзвичайно актуально в екстремальних умовах фіксації воєнних 
злочинів. Метою дослідження було розгорнути наукову дискусію щодо необхідності використання 
3D сканерів під час огляду місць вчинення воєнних злочинів, розглянути види таких технічних 
засобів і конкретизувати значення їх для фіксації злочинів з метою подальшого використання під час 
досудового розслідування та судового розгляду. За результатами дослідження наукових публікацій 
було встановлено, що застосування 3D сканерів у сучасній практиці під час огляду місць обстрілів, 
ракетних ударів та інших протиправних дій надає можливість зафіксувати обстановку кримінальної 
події з подальшим відтворенням за допомогою програмного забезпечення. Зʼясовано, що за допомогою 
лазерних 3D сканерів здійснюють ефективне виявлення та фіксацію слідів воєнних злочинів та 
інших обʼєктів, що можуть бути долучені до матеріалів кримінального провадження як речові 
докази. Порівняння результатів різних досліджень дало змогу встановити, що такі засоби справді 
підвищують ефективність розслідування воєнних злочинів. Проаналізований масив наукових джерел 
засвідчує, що використання таких технологій надає можливість детальніше зафіксувати обстановку 
місця події та змоделювати (шляхом реконструкції, відтворення) обстановку протиправних дій, 
що уможливить формування версії про механізм події, встановлення інших обставин, що мають 
значення для кримінального провадження. Здійснений огляд наукової літератури дає підстави 
стверджувати, що за допомогою такого обладнання можна провести вимірювання високої точності 
й візуалізувати місце події для повторного перегляду та вивчення всіх його деталей, для проведення 
слідчого експерименту, а також для представлення 3D моделі місця вчинення воєнного злочину в 
суді. Результати дослідження обґрунтовують необхідність залучення спеціаліста-криміналіста для 
фіксації огляду місць подій воєнних злочинів за допомогою 3D технологій
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