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Abstract. The relevance of this study is conditioned by the need for constant updating of the specialised knowledge
of criminalists and introduction of the latest technologies into the crime investigation. The purpose of this study
was to critically examine the best practices of using 3D technologies in crime investigation. Through a systematic
review of scientific studies that present various methods of using 3D technologies in crime investigation, it was proved
that the scientific discourse is experiencing a revival of the discussion on the use of 3D technologies. Researchers
note a series of benefits from the use of such technologies: 3D scanners allow creating a digital model of a crime
scene; 3D reconstructions allow determining the sequence of actions, establishing cause and effect relationships,
and restoring the original appearance of damaged objects; 3D printed models clearly demonstrate certain features of
objects. The analysis of the available literature on the subject helped to systematise the use of 3D technologies in crime
investigation and to identify three key areas of application of 3D technologies in the practice of crime investigation:
(1) visualisation of the scene; (2) classification, identification, and diagnosis of objects; (3) reconstruction of objects
or events. The speed, accuracy, safety, non-destructive impact, and many other criteria noted by researchers suggest
that 3D innovations can become an indispensable auxiliary tool for criminalists, investigators, and prosecutors. At
the same time, the findings of the analysed tests demonstrated certain limitations and problems that accompany
the practice of using these innovations. As a result of the review of scientific literature, it was concluded that the
transfer of 3D technologies in law enforcement is impossible without understanding the economic and social
benefits of innovative investment. The study defined the content of these benefits, and the system of measures aimed
at intensifying innovation processes in this area. The practical significance of this study is that its findings can be
used by technical and forensic support units and pre-trial investigation bodies in developing the latest tactics for
collecting evidence, recording, processing, and using information on criminal offences for the needs of criminal justice
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Introduction

The study of the introduction of 3D technologies in the field
of crime investigation is significant from a practical stand-
point, since without innovative development, it is impossi-
ble to effectively address the task of combating crime and
maintaining the rule of law. 3D technologies are develop-
ing rapidly and are confidently proving their advantages in
various industries, including forensic science, which is the
primary supplier of innovative products to the courtroom. A
prerequisite for the development of a high-quality practice
of applying 3D technologies is the availability of developed
conceptual frameworks and methodologies for introducing
innovations, which confirms the value of the present study
in the theoretical context

L. Shymanovskaya-Dianych et al. (2021) proposed to un-
derstand the concept of “innovative potential” as “the ability
to change, develop, improve, progress, it is a source of devel-
opment... everything that leads to innovative development
has innovative potential”. Of professional interest is the study
where V. Hnatkivskyi (2023) identified the forms of innovative
investment. The proposed approach is suitable for expanding
the capabilities of 3D technologies for collecting, evaluating,
researching, and using evidence in criminal proceedings.

A. Haleem et al. (2022) detailed the principle of oper-
ation and types of 3D scanners, stages of application, data
processing parameters, and the significance of innovation
for industrial development. M. Javaid et al. (2021) made an
analogous focus, describing sixteen areas of application of
3D technologies in the manufacturing sector. These studies
confirm two facts: firstly, the trend of 3D innovations is un-
deniable and it is scaling in multiple directions; secondly,
human activity under the influence of this trend is changing
substantially, improving its quality and speed, but changing
the configuration of jobs and the requirements for the com-
petence of specialists.

R.H. Home et al. (2024) substantiated the outstanding
potential of 3D technologies for Bloodstain Pattern Analysis
(BPA) and presenting such evidence in court and conclud-
ed that innovations are useful not only from the standpoint
of technical value but also for ethical reasons, since such
evidence does not have the traumatic emotional impact on
judges and jurors that real photos from the scene would
have. S. Méanica et al. (2024) and B. Beltrame et al. (2024)
confirmed the suitability of 3D technologies for identifying
people by teeth and teeth marks (bites). J. Pérez et al. (2024)
proposed a methodology for cost-effective tools that could
be used by any police team to efficiently capture, measure,
process, and generate 3D models of the environment and 3D
reconstructions of road traffic accidents. These and many
other studies give an idea of the relevance of the needs of
pre-trial investigation, expert research, and the broad pros-
pects for the introduction of 3D innovations.

There are no specialised monographs or dissertations
in Ukrainian science that would cover the issue of transfer-
ring 3D technologies to the sphere of criminal proceedings.
Y.P. Poliak (2022) confirmed that the national scientific
doctrine of criminal procedure and forensics does not have
any thorough research on the specific features of the use
of technical means during investigative actions and the use
of their findings during pre-trial investigation. At the same
time, Y.P. Poliak only briefly mentioned 3D models, 3D scan-
ning, and 3D printing technologies, presenting them rather
to illustrate certain theoretical hypotheses than to provide
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a thorough discourse on the methodology, advantages, and
problems of application. There are also few professional
publications in Ukrainian periodicals in this area. An excep-
tion may be the publication where R.I. Blahuta et al. (2020)
focused on highlighting the benefits of using 3D scanning in
criminal proceedings, but did not explore in detail the issues
of 3D reconstructions or 3D printing, nor did it present the
risks and challenges that may arise in connection with the
testing of the latest tools in crime scene investigations. The
above calls for a comprehensive analysis of the innovative
potential of 3D technologies for a specific area of investiga-
tion. This is viewed as a response to the ever-growing need
in modern conditions to meet the social demand for public
safety, effective crime prevention, and fair justice.

The purpose of this study was to form the basis for a
decision on the significance of attracting investments in the
development of 3D technologies in the field of criminal pro-
ceedings, which will contribute to the performance of crime
prevention tasks and, as a result, strengthen public security
and legal order. To fulfil this purpose, it was necessary to im-
plement the following tasks: firstly, to investigate the signif-
icance and determine the primary areas of application of 3D
technology in the practice of crime investigation; secondly, to
find the economic and social benefits of investing in the trans-
fer of 3D technology in the practice of crime investigation.

These objectives were achieved through a systematic re-
view of the scientific literature on the subject. This helped
to consider various aspects of the use of 3D technologies in
crime investigation, including methods, tools, technical char-
acteristics, and areas of application. The systematic analysis
helped to identify key findings and prioritise research areas.
By synthesising the results of various studies, a comprehen-
sive view of the potential of 3D technologies in crime inves-
tigation was obtained. A comparative analysis of the litera-
ture helped to understand which methods are most effective
in concrete situations and how to optimise their use. Sum-
marising the findings of the study and practices of using 3D
technologies in crime investigation helped to identify gener-
al principles and strategies that may be useful for the further
development of this field. Using these methods, three blocks
of research on the subject were analysed. The first block in-
cluded publications relevant to the concept of “innovation
potential” in science in general and forensics specifically.
The second block included sources that present the basics of
functioning and prospects for the introduction of 3D technol-
ogies in the global economy, industrial production, construc-
tion, medicine, etc. The third block was the most numerous.
It included studies that focused on various aspects of the in-
troduction of 3D technologies directly into law enforcement.

Significance and primary areas
of application of 3D technologies
in the practice of investigating crimes
The analytical documents on global trends until 2030
(Gaub, 2019) and 2040 (Global Trends 2040..., 2021) note
that understanding the nature of modern transformations
and strategic forecasting of future changes in the geopoliti-
cal, geo-economic, and geotechnological order give grounds
for a reasonable conclusion that in the coming decades, 3D
technologies will continue to be in prominent positions in
the ranking of global innovations due to their potential to
transform various spheres of life, increase productivity, and
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integrate the achievements of other sciences. This proves
that the intensification of investment processes in this area
is economically feasible and strategically expedient.

3D technologies are actively gaining key positions in
many areas of human activity. Industrial production, art his-
tory and archaeology, plastic surgery, dental and orthopae-
dic medicine, architecture, engineering and construction,
the film industry, animation, and video game creators all use
3D scanners. The technologies allow for reverse engineer-
ing of parts, which enables fast and accurate production of
products, such as a prosthetic limb of such quality that will
provide maximum comfort, movement, and pain relief for
the patient. Automation of quality control during production
and the need for increased productivity through the use of
electronics are considered key reasons for the growth of this
market (Haleem et al., 2022).

The essence of 3D technologies is based on the creation
of a cloud of points of a scanned physical object, each of
which has three-dimensional coordinates (x, y, z). As a re-
sult, the physical object is recreated as a virtual model of a
concrete object or virtual reality representing the situation
in an open area or indoors. The resulting three-dimensional
objects can be investigated using additional data processing
tools (measurements, reconstruction, study of the character-
istics of certain objects, their relative position, etc.) or a copy
can be printed using a 3D printer. In the context of this study,
the concept of “3D technology” was applied as a generalisa-
tion to various activities based on the principle of creating
a three-dimensional virtual model of an object and various
forms of data processing: 3D scanning, 3D reconstruction, 3D
cartography, 3D animation, 3D modelling, 3D printing, etc.

Naturally, such broad innovative capabilities have
aroused professional interest among practitioners involved
in crime prevention and criminal investigation. A series of
applied studies have emerged that prove the advantages of
using 3D technologies in documenting crimes compared to
traditional methods of recording information. Such conven-
tional methods include verbal description in the investiga-
tive report, photography and video recording, drafting a di-
agram, and sometimes making plaster or silicone casts and
copies. The advantages of 3D innovations include scanning
speed, data reproduction accuracy, portability of tools, sav-
ing procedural resources due to the absence of the need for
detailed verbal descriptions of the crime scene environment,
as well as the removal of certain restrictions (e.g., vehicle
movement due to the recording of a traffic accident), safe-
ty of use, multifunctionality of technologies, and the possi-
bility of combining them with achievements in other fields
of science and technology (Blahuta et al, 2020; Vargas et
al., 2021; Haleem et al., 2022)

The innovative potential and practical significance of
3D technologies in crime investigation is evidenced by field
studies. Polish scientists M. Adamczyk et al. (2017) tested
the methodology of scanning real crime scenes after the in-
formation had been recorded in the conventional way. In
three of the seven cases, the documentation of 3D technol-
ogy specialists was attached to the criminal proceedings,
which confirmed the high quality of the work performed.
Danish experts C. Villa et al. (2024) and Italian forensic sci-
entists M. Esposito et al. (2023) have already gained many
years of experience in adapting 3D technologies to the needs
of crime investigation. D. Errickson et al. (2022) provided
numerous cases of the use of 3D printing in the criminal

justice system in England and Wales. The positive experi-
ence of using 3D technologies in the courtroom was present-
ed by American scientists (3D Laser Scanning..., n.d.). Based
on the generalisation of scientific literature, three primary
areas of application of 3D technologies in criminal proceed-
ings can be distinguished: visualisation of the scene of an
event; classification, identification, and diagnosis of objects;
reconstruction of objects or events.

In many cases, especially when it comes to grave crimes
(murder, fire, terrorist attack, plane crash, road traffic ac-
cident with many victims, violations of international hu-
manitarian law, such as significant destruction of civilian
infrastructure as a result of rocket or artillery fire, etc.), it is
of utmost significance to record the situation quickly, fully,
and accurately. Inspection of the scene is an urgent proce-
dural action that determines the success of the subsequent
investigation and collection of evidence. The presence of a
massive number of traces, significant destruction or damage
results in a considerable amount of time and resources spent
on recording them using conventional methods. Their use is
undoubtedly important, but no description in the report or
photograph allows investigators, prosecutors, witnesses, or
judges to “return to the scene” after a certain amount of time
has passed. However, the 3D scanner provides a digital prod-
uct that will reproduce the details of the scene with great
accuracy, providing the ability not only to move into this
virtual, dynamic, safe, and controlled environment, but also
to perform certain analytical operations and research. The
technology provides free navigation and 360-degree move-
ment in the point cloud of the scanned scene, segmentation
of various parts of the cloud, extraction of parts of the point
cloud, their translation into 2D, improvement of the point
cloud visualisation by increasing or decreasing the density
of points, colour correction, etc. Additionally, 3D technolo-
gies can revolutionise the way information about the crime
and its participants, data on traces found, information about
means and tools, etc., is presented in court.

The second area relates to the ability to classify objects,
solve diagnostic problems, and establish individual identities
of objects that would otherwise be unsuitable for research or
require excessive efforts to identify identifying features of
objects. This includes, for instance, the ability to scan foot-
prints or vehicle tracks on a loose surface (sand, specific dry
soil). No high-quality forensic photograph can produce an
image like the 3D scanner’s visualisation. Likewise, a static
plaster or silicone cast will not provide correct information,
if at all, if it is possible to make it on a fragile base. However,
the non-destructive and non-contact method of applying 3D
technologies provides not only high-quality capture of the
characteristic pattern of the detected object (trace), but also
the possibility of reverse engineering. This enables the crea-
tion of a three-dimensional “reverse” model that can serve as
an effective auxiliary tool for further solving identification,
classification, and diagnostic tasks (Colwill, 2016; Bennett
& Budka, 2018). An analogous technology is used to iden-
tify bite marks on the human body and study bodily inju-
ries (characteristics of wounds, abrasions, etc.) (Beltrame et
al., 2024). A. Brough et al. (2019) emphasised the benefits of
medical imaging and 3D modelling in forensic anthropology,
stressing that in the current context, forensic anthropologists
can use these technologies in every aspect of their foren-
sic research: from documenting the scene to analysing the
smallest bone fragment.



While the previous two areas were mainly concerned
with the recording and study of objects in different projec-
tions, virtual reconstruction involves the construction of a
moving model that represents the dynamics of change and
the cause-and-effect relationships of an event. Based on the
entered data, situational tasks are solved in the form of com-
puter animations. This approach can be used to investigate
the sequence of actions, such as the movement of vehicles
in a car accident, or to study the mechanism of blood traces
(patterns) on a wall (BPA) or to establish the trajectory of
a bullet (Griffiths et al., 2021; Stevenson & Liscio, 2024).
Such information can be used by investigators and prose-
cutors to confirm or refute versions; to verify the testimony
of witnesses, victims, suspects, and accused; to plan further
procedural steps in the investigation algorithm.

Another method of reconstruction refers to the restora-
tion by modelling the appearance of an object (e.g., post-
mortem reconstruction of the face of an unidentified corpse
with a head injury, mutilated facial soft tissue) or a material
representation of a particular object resulting from the pro-
duction of a polymeric copy (e.g., a crime weapon, fragments
of a broken bone, etc.) by 3D printing (Vargas et al., 2021;
Jakobsen et al., 2023). Firstly, such reconstruction can serve
as a valuable tool for identification through the distribution
of relevant orientation, checking against records, and pres-
entation for identification. Secondly, printed polymer ana-
logues of means, tools, bones, etc., can be delivered to the
courtroom and contribute to a more realistic perception of
the circumstances of the event by interested parties to crim-
inal proceedings, as well as a better understanding of the
conclusions of forensic experts.

At the same time, when assessing the prospects for wide-
spread adoption of innovations, one cannot ignore the issue
of shortcomings and limitations that have been identified
and are currently being studied by experts. B.F. Vargas et
al. (2021), A. Haleem etal. (2022), S. Kottner etal. (2023) iden-
tified the following as the “weaknesses” of 3D technologies:

= some parts of the scanned objects may be falsely re-
flected due to the presence of shiny surfaces, polished materi-
als, or very dark surfaces that distort the signal to the scanner;

= transparent surfaces (e.g., glass) can also be problem-
atic for technical processing, as the scanner scans through
glass without distinguishing it in a given environment;

= the need for direct visibility of objects due to the op-
tical nature of the scanning technology;

= substantial difficulties with details of small objects
with complex geometry, as well as with details placed on a
specific background (e.g., grass) due to the effect of “infor-
mation noise”;

= climate conditions (temperature, humidity) and light-
ing substantially affect scan quality;

= polymer copies printed using 3D printing technologies
may be fragile, have varying degrees of grooves and other fea-
tures that are accompanying components of the technologi-
cal process and may render further identification impossible;

= a mandatory component of 3D technologies is special
software, the use of which by various entities (investigator,
expert, prosecutor) may lead to compatibility issues, as well
as mandatory periodic calibration of all devices.

Economic and social benefits of investing in 3D
technology transfer in crime investigation practice. The
conventional process of documenting information at the
scene of an incident is usually complex and time-consuming.
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However, the attractive features of the 3D documentation
technology are not at all attractive, which may be an ob-
stacle to the introduction of the innovation on a large scale.
G. Vidoli et al. (2020) presented valuable research findings.
The researchers conducted a survey to analyse the cost-effec-
tiveness of different methods of recording information about
a crime. The study involved 461 respondents, including both
forensic experts and laypeople. The study found that hand-
drawn maps are the most affordable means of capturing
crime information, with an average cost of USD 0.79 per
minute, but only 2.4% of respondents chose this method as
the best method of capturing forensic information. Two-di-
mensional topographical diagrams had an average accuracy
of over 70% and cost approximately USD 300 per minute to
produce, but only 3.1% of respondents preferred this meth-
od. Photography was half the price (at a cost of USD 126
per minute), but only 23.4% of respondents reported that
it was their preferred method. Finally, 67.8% of respond-
ents named 3D scanning as the best method of document-
ing information about a criminal event, but the cost per
minute of using this technology exceeds USD 800 (Vidoli et
al., 2020). Ground-based scanners cost between USD 20,000
and USD 70,000, which is a high price for typical law en-
forcement budgets. Hand-held scanners are lower priced
(cost range of USD 5,000 to USD 18,000), but this amount
is still too high for many CSI units (Tredinnick et al., 2019).

Therefore, to achieve productive results, investment
is required, which can be implemented in various forms:
(1) investment under individual investment agreements
(contracts); (2) grant investment at the expense of resourc-
es, assets, innovations, funds of international organisations,
intergovernmental organisations, international institutions,
state authorities, or local self-government; (3) crowdfund-
ing; (4) investment through the creation of joint ventures;
(5) public procurement; (6) investment within the activities
of specialised infrastructure entities of the innovation sys-
tem (technopolises, technoparks, science parks, business in-
cubators, etc.) (Hnatkivskyi, 2023).

In a comparable study of the cost-effectiveness of 3D
scanning technology in crime scene investigation, R. Tred-
innick et al. (2019) considered the following indicators in
the cost-benefit analysis algorithm:

= purchase of new or upgrade of computers powerful
enough to process and visualise scanned data;

= upgrading of the server infrastructure for storing and
backing up scan data, which forms a large file repository;

= fixed costs, such as software licensing fees;

= environmental limitations, such as the inability of
some 3D scanners to work outdoors in very bright sunlight
or in bad weather;

= expenditures on training employees in the use of
technology and data.

In a situation where a small number of crimes are
committed in the service area of a particular unit that has
spent money on 3D scanning equipment, the benefits of
saving time at the scene, restoring traffic due to road ac-
cidents, etc., are negligible. However, in a scenario where
the equipment is used frequently, innovative investments
are economically substantiated. An illustrative example is
the fluctuation of net benefits from USD 13,809 in Mon-
tana, where the use of 3D scanners was infrequent, to
USD 799,541 in California, where the use of 3D scanners
was systematic (Tredinnick et al., 2019).
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The social benefit of using such innovations is to build
public confidence that information about a crime will be
documented quickly, fully, and efficiently, and that this pro-
cess will have a logical conclusion in the form of holding
the perpetrators responsible and restoring justice. The use
of innovations creates a positive image for law enforcement
agencies, especially when it comes to technologies that are
used, as it were, “in front of the public” at the scene of a
crime. This is a sign that the criminal procedure system is
adapting to the latest trends and updating its methods and
forms of work in the context of technological advancement.

The prospects for the development of digital docu-
mentation are viewed in the gradual reduction in the cost
of these technologies. The rapid movement in this area is
evidenced by a study that demonstrated that in an artifi-
cially simulated crime situation, even a mobile phone with
a special application programme can be used to scan a ga-
rage or parked car within a few minutes without special
preparation. S. Kottner et al. (2023) tested the Recon-3D
application based on typical crime scenarios and confirmed
that a mobile device such as a smartphone or tablet can be
used as an optical 3D scanner with the addition of a LIDAR
sensor to digitally document the scene. The resulting spa-
tial information has a sufficiently high resolution, although
this depends on the distance to the objects, increases the
amount of data and lengthens the time for the software to
process the information (Kottner et al., 2023). S. Stevenson
and E. Liscio (2024) obtained analogous findings on the
rather high efficiency of iPhone LiDAR and Recon-3D in
the study of the mechanism of blood traces formation. The
scientists stated that, compared to more complex ground-
based laser scanning systems, such portable devices allow
obtaining sufficiently accurate results of scanning stains
and other traces of blood at the scene. The error varies
at the level of 3 mm. Maiese et al. (2022) also confirmed

the suitability of portable tools for virtual autopsies.The
second significant aspect of further development of inno-
vations is their combination with other technologies, such
as drones and 3D technologies, which allows for aerial sur-
veys and mapping (Galvin, 2020; Addo & Jayson-Quashi-
gah 2021; Lee et al., 2024). The combination of computed
tomography and 3D technologies allows creating a virtual
3D animation of the entire body and visualising damage to
internal organs or the skeleton (Maiese et al., 2022; Gup-
ta, 2023; Villa et al.,, 2024). Scientists are discussing the
possibilities of combining 3D scanning and virtual reality
(VR), including the prospects of creating repositories of 3D
digitised crime scenes. These resources will be available
to specialists who, within the framework of their cooper-
ation and assistance during the investigation, will be able
to conduct online research on virtual 3D reconstructions
(Rinaldi et al., 2022)

The conducted systematic literature review convincingly
proves that attention to the innovative potential of 3D tech-
nology will only increase in the near future. According to
G. Baldino et al. (2023), this refers to a doorway to the future
virtual reality and innovative “metaverse”. This global trend
has already proved its effectiveness and usefulness in many
areas of human activity, which substantially influences the
economic potential and employment. At the same time, the
capabilities of 3D technologies are being tested with great
caution in the field of crime prevention. Recently, there has
been an intensification of discussions on the use of 3D scan-
ners during crime scene inspection to create a virtual picture
of the crime scene, 3D reconstructions during research and
examination to determine the sequence of actions, establish
cause and effect relationships, etc., and printed 3D models
to demonstrate certain features of objects relevant to the in-
vestigation. Table 1 summarises the key areas of application
of 3D technologies in crime investigation.

Table 1. Areas of application of 3D technologies in crime investigation

Scope

Potential applications
3D technologies

Examples of research

Creation of digital models of the scene of an incident for the purpose

of ensuring:

= recording and visualisation of the crime scene;
= creation of an interactive environment where objects are available

Visualisation of

V. Rinaldi et al. (2022);
A. Ospina-Bohérquez et al. (2023);

the scene for Viewing. anq studying in different projecti'ons; S. Kottner et al. (2023).
= transferring judges, lawyers, prosecutors, jurors, and other
participants in criminal proceedings to the virtual environment of a
crime scene.
Study of object features for further identification, classification, and
e diagnosis: .
S:rsligzzggﬁz = examination of teeth marks (bite marks) and other bodily injuries; R Beg_nslt;rzzg i\fall_alégl(()azll()z, 018);

= examination of shoe sole marks;
= investigation of vehicle tracks (traces);
= investigation of tool marks.

and diagnostics

C. C. Villa et al. (2024).

Visual reconstruction

For example, the reconstruction of facial fragments of a mutilated

unidentified corpse.

. Material reconstruction
Reconstruction of

facilities and/or

For example, 3D printing of bones and weapons.

R.M. Carew et al. (2021);

Situational reconstruction

For example, modelling of:

= the mechanism of road traffic accidents;
= the mechanism of blood traces (BPA);
= the mechanism of gunshot injuries.

events

B.F. Vargas et al. (2021);
S.R. Jakobsen et al. (2023).

Source: compiled by the authors of this study



The forecast for the further development of 3D tech-
nologies is so optimistic that it gives grounds to discuss the
emergence of a new field — “3D Forensic Science” (3DFS),
which combines approaches and methods, investigating the
experience and best practices of using 3D technologies for
the needs of criminal justice (Carew et al., 2021). The com-
bination of conventional methods of capturing information
(photography, video recording, verbal description) and 3D
information processing methods opens new opportunities
for working with evidence, modelling the mechanism of a
crime, and presenting essential information in court. The
speed, accuracy, safety, non-destructive effect, multifunc-
tionality, and many other criteria suggest that 3D innova-
tions can become a valuable addition to the work of crimi-
nalists, forensic scientists, investigators, and prosecutors.

There are two scenarios to consider: (1) the outcomes
of implementing 3D technology; (2) the consequences of not
implementing the technology. Under the first scenario, one
can expect to see a strengthening of positions in digital doc-
umentation of illegal activities; improvement of the quality
of collecting relevant information about the crime and crim-
inals; and increased efficiency in the courtroom when pre-
senting evidence to judges and jurors. At the same time, it is
likely to increase the workload of law enforcement officers,
who, along with conventional methods, will be required to
use 3D innovations; it will not always be possible to guar-
antee a high-quality result, as the technological process of
3D scanning, 3D reconstruction, or 3D printing has certain
conditions and limitations; it will be necessary to agree to
reallocate financial resources in such a way as to provide
the relevant units with equipment and software, which will
likely result in a reduction in investment in other innovative
programmes (b). In the first scenario, if it were to be re-
markably successful, there would likely be a transformation
of jobs, with some staff being laid off, but new jobs being
created for specialists ready to work with these technologies
(Gaub, 2019).

In the second scenario, conventional methods of record-
ing and investigating information about crimes and methods
of collecting evidence will continue to be used, but there will
be a risk of technological lagging behind criminals them-
selves, who are increasingly using the innovative potential
of technology as a resource to fulfil their criminal intentions
(e.g., using 3D printing to make disposable tools of crime,
such as bullet shooters or lock pickers (de Almeida, 2020;
Daly et al, 2021; Listek, 2023). In such circumstances, a
criminal justice system that is unable to adapt to the new
conditions of operation will be unable to perform its core
functions.

Thus, it is vital to intensify innovation processes and
introduce incentives for innovative investment. G. Jani et
al. (2021) rightly pointed out the need to develop standard-
ised working protocols for the 3D scanning process, setting
3D modelling parameters for printing (layer height, temper-
ature, speed), post-processing procedures to create accurate
copies of evidence, and defining legal and ethical principles
for their use. Analogously, D. Errickson et al. (2022) are
convinced that to make tangible progress in the integra-
tion of 3D technologies into the criminal justice system, it
is crucial that academics and practitioners are united by the
shared goal of developing national guidelines. Additionally,
it is necessary to create favourable conditions for scientif-
ic collaboration in clusters that include both scientists and

O. Dufeniuk et al.

practitioners-stakeholders (target audience) to conduct fur-
ther research; optimise international mobility of researchers
and practitioners; develop universal methods of work in dif-
ferent situations of crime, in different types of crime scenes;
invest in infrastructure (special equipment, software, main-
tenance, and repair) and specialised training of personnel;
study the best foreign practices of using and new achieve-
ments of 3D technologies.

Considering the specifics of the use of the latest technol-
ogies, extensive financial resources and a certain amount of
time to master special skills in working with equipment and
software, it appears advisable to implement a pilot project —
the creation of a separate Special Innovation Support Unit
(SISU) at the regional headquarters of the National Police.
The specialists of this unit could be involved in preparing
addenda to the protocols of procedural actions using 3D
scanners, drones, and other modern equipment. The task of
providing special training and relevant equipment for each
regional centre is more realistic in the short term than mak-
ing such technologies available to each territorial police
unit. According to O. Dufeniuk (2023), the activities of SIS-
Us should be regulated by separate regulations, for instance,
by analogy with the regulation of forensic laboratories. This
will require supplementing Decree of the Ministry of Internal
Affairs of Ukraine No. 1339 (2015) with a separate section
II-I of the Instruction on the procedure for engaging em-
ployees of pre-trial investigation bodies of the police and the
Expert Service of the Ministry of Internal Affairs of Ukraine
as specialists to take part in the examination of the scene.

Conclusions

Considering the spread of the general global trend of dig-
italisation and development of 3D technologies, the issue
of using their innovative potential in criminal proceedings
to perform the tasks of combating crime and strengthening
public security is of considerable interest. Based on a sys-
tematic thematic analysis of scientific sources, periodicals
in the field of innovative technologies and forensic science,
the study identified numerous scientific and applied stud-
ies which reasonably prove the expediency of expanding the
practice of using 3D technologies in law enforcement activi-
ties. The findings of the study became the basis for differen-
tiating three primary areas of application of 3D technology
in the practice of crime investigation: visualisation of the
scene; classification, identification, and diagnostics of ob-
jects; reconstruction of objects or events.

At the same time, attention was drawn to the identified
risks and “weaknesses” of 3D technologies, such as the fal-
sity of certain reflections, difficulties with intricate details,
or climatic limitations. The transfer of 3D technologies to
law enforcement is impossible without understanding the
economic and social benefits of innovative investment. The
findings of this study provided grounds for in-depth reflec-
tion on the feasibility of introducing 3D technologies in small
towns, as there is less probability of their use and, therefore,
the net benefit will be lower compared to such an invest-
ment in a large city, which has a larger population, a greater
number of crimes committed, a greater need to document
events and collect evidence, and, therefore, the net benefit
will increase substantially. Social benefit is difficult to mon-
etise, to express in economic terms. This refers to building
public confidence in the criminal justice system, confidence
that information about a crime will be documented quickly,
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fully, and efficiently, and that this process will have a logical
conclusion in the form of bringing the perpetrators to justice
through due process.

The proposed study presented a view of two scenarios
(when 3D technologies are introduced and when they are
not) and identified a set of measures aimed at intensifying

systematic development of the foundations of three-dimen-
sional forensics as a unique branch of scientific knowledge,
the subject of which is theoretical provisions and practical
recommendations on the use of 3D technologies for the col-
lection (detection, recording, seizure, storage), research,
evaluation, and use of evidence in criminal proceedings.

innovation processes in this area. Their clear understand-
ing and broad discussion on various discussion platforms is
an essential prerequisite for the successful implementation
of the state’s innovation policy and technology transfer in
the criminal justice sector, the ultimate beneficiary of which
is society. Promising areas for further research include the
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AHoTanisA. AKTyaJIbHICTh CTATTi 3yMOBJIEHa HEOOXiIHICTIO MMOCTIMHOI aKTyasti3amii creliaJlbHIX 3HaHb KPUMiHAJIICTIiB Ta
BIIPOBA)KeHHs HOBITHiX TE€XHOJIOTi! y [iAJIbHICTh PO3CJIilyBaHHA 3JI09MHiB. MeTo10 I[bOT0 AOCTIiPKeHHs 0yJ10 KPUTUUHE
BUBYEHHS IlepeJOBOr0 OCBiAy 3acTocyBaHHA 3D TexHOJIOril y po3ciiAyBaHHi 37104MHiB. [II1AX0M CHCTEMHOI0 OIJIAgy
HayKOBUX JIOCJIi/I)K€Hb, B IKUX pelpe3eHTOBAaHO Pi3Hi MeTOAMKHU 3acTocyBaHHA 3D TeXHOJIOTiN y po3CIiAyBaHHi 3JT0UMHIB
JI0BeJIeHO, 1[0 B HAYKOBOMY JIUCKYPCi criocTepiraeThcs MOXBaBJIEHH:A AUCKYCil Ipo 3acTocyBaHHA 3D TexHosoOriN. BueHi
Bi3HAYaIOTh PsAM IepeBar BiJl 3aCTOCYBAHHs TaKuxX TexHoJiorii: 3D ckaHepu MO3BOJIAIOTH CTBOPUTU HUGDPOBY MOJIesIh
Mmicna 3504nHy; 3D peKOHCTPYKIil [aioTh 3MOI'Yy BU3HAUUTH IOCJIiIOBHICTh MAilfi, BCTAHOBUTU IPUYMHHO-HACJIiAKOBL
3B’AI3KY, BiJTHOBUTU IMEePBUHHUN BUIJIA[ MOIIKOMXeHUX 00’eKTiB; ApykoBaHi 3D Mojesi HAOUHO AEMOHCTPYIOTh MeBHi
0o3Haku 00’ekTiB. AHAJIi3 HAaABHOI JliTepaTypu 3 TeMaTHUKU JO3BOJIMB CUCTeMaTH3yBaTU 3acTOCyBaHHA 3D TexHOJIOTIN y
PpO3cJilyBaHHi 3JI0YMHIB Ta BUOKPEMUTH TPU I'OJIOBHI HaNlpsAAMU 3acTocyBaHHA 3D T€XHOJIOTIN y IpaKTULli pO3CJIiAyBaHHA
3mounHiB: (1) Bisyasizanis micia noail; (2) knacudikanis, igeHTudikarnia ta giarHoctrka 06’ekTiB; (3) peKOHCTPYKILis
06’exTiB un noxiil. lIIBuaKicTh, TOUHiCTh, O€3MeYHicTh, HepyHHIBHUH BILUIUB Ta 6araTo iHIMNX KPUTEPiiB, AKi 3a3HAYAIOTHh
BUeHi BKa3yloTh, 110 3D iHHOBAIlil MOXYTb CTaTU BaXJIMBUM JONOMiXKHUM iHCTPYMEHTOM [JIsI KpPUMiHaJIiCTiB, CIIiUUX,
IIpoKypopiB. BogHoYac pe3ysbTaTu MpoaHasli30BaHUX BUMNPOOYyBaHb JEeMOHCTPYIOTh IeBHi oOMexeHHs Ta npobJieMu,
AKI CyIPOBOXYIOTh NIPAKTUKY 3aCTOCYBaHHSA LIMX iHHOBaIill. B pe3ypTaTi mpoBeAeHOro OrJisAAy HayKOBOI JiTepaTypHu
3p06JIeHO BUCHOBOK, 0 TpaHcpep 3D TexHOJIOTIN y JisAJIBHOCTI MPaBOOXOPOHLIB HEMOXJIUBUN 0e3 pO3yMiHHA
€KOHOMIYHUX Ta COLiaJIbHUX BUTOJ] iHHOBAI[iHOTO iHBeCTyBaHHsA. Bu3HAaueHO 3MiCT MUX BUTOJ Ta CHCTEMa 3aXOJiB,
CIIPAAMOBAHUX Ha iHTeHcHUbiKalio iHHOBaI[iTHUX MPOoI{eciB y 1boMy Hamnpsmi. [IpakTruHe 3HaUeHHA AOCJTiJ)KeHH [10JIATAE
B TOMY, III0 OTPHMaHi pe3yJIbTaTy MOXYTb OyTH BUKOPHUCTaHi MiIpO3AislaMy TeXHiKO-KpUMiHaIiCTUYHOrO 3abe3neueHHs
Ta opraHaMu JJ0CyJOBOTO PO3CJIilyBaHHA MiJ] Yac po3poOKU HOBITHBOI TaKTUKU 30MpaHHA JoKa3iB, dikcanii, o0pobku ta
BUKOPUCTAHHA iHdopMallil Npo KpUMiHaJIbHI IPaBONOPYIIEeHHA AJiA NOTpe6 KpUMiHaJIbHOIO IPaBOCY A
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