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ABSTRACT
Worldwide quickly enacted UAV/UAS legislative is permanently improving 
to prevent unpredicted and potentially hazardous activities. Serbian 
regulations have generally been harmonized with those of the EU and 
strictly implemented.
This Paper investigates Serbian regulatory mechanisms negatively affecting 
surveying effectivity/efficiency. Respecting the methodology, valorisation 
criteria are set and problems identified. Research results are graphically 
presented to mutually compare them and obtain sustainable conclusions.

Keywords: 

UAV/UAS, legislation, architectural heritage, Serbia.
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1. INTRODUCTION
Serbian UAV/UAS-related legislation generally harmonized 
with that of the EU, combines national (CAD) and European 
(EASA) indications to satisfy all requirements. Its strict 
implementation, legislative and administrative limitations 
included, especially for operation in densely-populated 
central city zones or in restricted flight areas, are recognized 
here as main effectivity/efficiency destructor factors. Thus, to 
obtain a specific authorization may prove to be extremely 
complex and long, causing not to complete activities aims. 
The time between defining needs and flight may take 
weeks or months to be conducted. It may hinder urgent 
surveying, preventing private users to operate in emergency 
conditions. This Paper dominantly investigates negative 
Serbian regulatory and controlling mechanisms’ influence on 
surveying effectivity/efficiency, reflecting possible solutions 
to reduce the risk of “missing the opportunity” without 
breaking the rules. Three central questions are analysed: (1) 
difference in subject-related mechanisms in EU and Serbia), 
(2) common mechanisms affecting UAV/UAS surveying of 
Cultural Heritage sites (hereinafter: “CHS”) and (3) aspects 
of UAV/UAS Cultural Heritage surveying negatively affected 
by those mechanisms. To conduct this in a scientific manner, 
sustainable research methodology is defined. Therefore, 
valorisation criteria are set, current legislative framework 
investigated and problems identified. Following this, 
research results are cross-referenced and presented in 
the form of charts to mutually compare them and obtain 
sustainable conclusions. A “more global” importance of this 
study is that this set of problems restrictively influences UAV/
UAS surveying of Cultural Heritage sites throughout EU.

REGULATORY AND CONTROLLING MECHANISMS ON UAV/UAS 
THAT INFLUENCE EFFICIENT ARCHITECTURAL HERITAGE PRAXIS: 
ACTUAL SITUATION IN SERBIA

 2. PREVIOUS RESEARCH
Previous research in this field concentrated on legislative 
overviews of national and global situations regarding 
different tangent aspects: (a) control of UAV/UAS during 
flights above urban environments to make them more 
secure - legislative-wise and technologically (in Spain 
concretely) (Chamoso et al.,2018) and (b) laws required 
to protect the public amid rising concerns about privacy, 
interference with commercial flights and potential risk to 
homeland security so to balance between risks and benefits 
(Kurt,2015), Another thematically connected topic of interest 
is a review of the state UAV regulations were globally used 
in 2017 and prior (Stöcker et al.,2017). It emphasizes the 
importance, impact and diversity of UAV regulations in 
19 countries worldwide and presents comparatively the 
current state of national legislation and its influence on 
general droning activity. But, elaboration and valorisation of 
analysed data do not consider the situation in Serbia. Recent 
and complex comparative analysis of legislation evolution 
referring to operating a drone in OECD Countries (Serbia 
excluded) centres on size, weight, flight altitude, purpose of 
use and restrictions with reference to legal documents and 
relevant authorities. It is followed by recommendations to 
harmonize and update legal framework (Tsiamis et al.,2019). 
An overview of existing EU drone regulations (applicable 
since 1 January 2021) and main changes to the rules since 
first regulations were adopted in 2017 are represented in 
paper (Alamouri et al.,2021). It reveals how new rules help 
or hinder the use of UAS technology and its economic 
potential in scientific and commercial sectors. Contribution 
of this paper is graphically shown on figure 1.
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3. INITIAL CONSIDERATIONS, PREREQUISITES AND

ASSUMPTIONS
Legislation concerning drones officially EU-labelled with C1 
and C2 (take-off mass up to 4kg), is considered hereunder, 
because they are mainly used for professional work in 
CHS UAV/UAS surveying. Also, instead of laser scanning, 
photogrammetric activities, generally more affordable and 
hence more applicable in everyday global CHS surveying 
praxis are considered. Due to the research aim, UAV/UAS 
surveying activities which relate to post-processing of data 
acquired in-field are not considered.
The assumption is that surveying staff is well educated 
so that its effectivity/efficiency does not affect the overall 
effectivity/efficiency of performed UAV/UAS surveying.

3.1. OVERVIEW OF “INHERITED” EU REGULATION AND 
CONTROLLING MECHANISMS  
Although Serbia is not officially an EU country, Serbian 
Civil Aviation Authority (CAD) has issued national manned 
and unmanned aircraft regulations complied with EU 
Regulation 2018/1139 [6]. Serbia’s regulation also covers 
issues EU member states are responsible for pursuant 
to EU Commission Delegated Regulation 2019/945 [7] 
and EU Commission Implementing Regulation 2019/947 
[8], including changes applicable since January 1st 2021 
(Alamouri et al.,2021). Registering on the D-Flight portal 
is still not mandatory in Serbia, as is affixing a QR code to 

a drone for identification purposes and any operational 
liability issues that may arise thereof. Generally, until 
January 1st 2023, drones without class marking can be used 
in limited open category, where national authorities usually 
may impose additional requirements on the pilot. But, CAD 
has decided to remain aligned with open categories of EU 
Regulation 2018/1139 and has not imposed additional 
requirements on pilots of unmarked drones. Also, the 
CAD regulation has not yet granted a transitional period 
to ensure gradual conversion from the use of previous 
certifications to those granted in compliance with the EU 
Aviation Safety Agency requirements.

3.2. CURRENT SERBIAN UAV/UAS-RELATED 
REGULATORY, CONTROLLING BODIES AND LEGISLATION 
Serbian authorities tasked in Table 1 are in charge of 
mechanisms controlling UAV/UAS surveying activities 
regulated by Serbian legislative.
The most important forms of national UAV/UAS-related 
legislative are presented in Table 2. 

Figure 1. Graphic Illustration of the main aspects of this research contribution.

Table 1. Serbian UAV/UAS-related regulatory and controlling authorities.
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and CAT-c  elements that represent causal links between 
elements from two previous categories. 
The CAT-a is made of hierarchically-ordered legislative 
elements: 
laws, including corresponding articles and paragraphs 
(hereinafter: “LAW”) and bylaws, including corresponding 
articles and paragraphs (hereinafter: “BLW”). 
CAT-b elements are divided into two hierarchically-
ordered sub-categories: Non-flight activities in the 
form of various Pre- and Post-flight activities: out-of-
field and in-field (hereinafter: “PFA-out and PFA-in”) 
and flight activities (hereinafter: “FLA”) related to in-
field surveying procedures (inspection and mapping).
CAT-c elements are links between proper elements of 
CAT-a and CAT-b, describing how concrete legislative 
mechanism(s) influence(s) targeted activity(ies) 
realization. Investigation of each link allows identification 
of not only positive, but also negative aspects of their 
presence and, consequently, valorisation of their 
potential effects on overall professional surveying 
practice. Note that some of those links can be “one-
directional” (single CAT-b element is affected by one 
CAT-a element), while others can be “multi-directional” 
(more CAT-b elements are affected by one CAT-a 
element).  As each of one - or multi-directional links is in 
the form of implication (directed from CAT-a to CAT-b), 
overall “sustainability” of CAT-a elements (relevant for 
concrete CSAS surveying) can be valorised by achieved 
“successfulness” of CAT-b elements performed by 
strictly respecting existence of those CAT-a elements. 

DJORDJE DJORDJEVIC, MIRJANA DEVETAKOVIC, DJORDJE MITROVIC
Regulatory and controlling mechanisms on UAV/UAS that influence efficient architectural Heritage praxis: actual situation in Serbia

4. METHODOLOGY SETUP
To identify, analyse and systematize data scientifically 
and obtain meritorious conclusions, a set of initial terms, 
definitions and categorizations is defined.

4.1. TERMS, DEFINITIONS AND CATEGORIZATIONS USED
For this investigation, the targeting experimental field 
is a “controlled surveying-activity space” (hereinafter: 
“CSAS”), whereby that “space” is not spatial but 
made of various UAV/UAS-related elements divided 
into categories (hereinafter: “CAT”): CAT-a legislative 
elements, CAT-b professional surveying activity elements 

Table 2. Serbian UAV/UAS-related legislative in the form of laws and bylaws.

Figure 2. Typology of potential qualitative-wise problems identified as most relevant and expected.
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To define “successfulness” of CAT-b elements as a 
measure of mentioned CSAS sustainability, namely, 
of sustainability of CAT-a elements, two criteria are 
introduced: effectiveness and efficiency.
In this paper, effectiveness (hereinafter “EFT”) 
is successfulness of obtained results of realized 
surveying activities (here represented as a ratio 
between planned and achieved results obtained 
under strict respect for corresponding legislative). 
Conversely, efficiency (hereinafter “EFC”) is 
successfulness of realized surveying activities 
(obtained results) in the function of overall 
resources used (staff, equipment and time). 

But, recalling that effectiveness and efficiency are 
substantially strongly interconnected, they are 
valorised together according a common EFT/EFC 
criteria. So, this successfulness is valorised in this 
paper only considering whether CAT-b elements are 
affected by CAT-a elements or not with regard to 
those criteria. Thus, each link indicating negatively 
effect(s) on outcome successfulness is declared 
“problematic”. Consequently, CAT-a element, part 
of the “problematic” link, is declared “problematic” 
also. So, this methodology allows not only 
to identify legislative-wise problem (in CAT-a 
hierarchy) but to formulate and systematise it to 

Figure 3. Typology of potential quantitative-wise problems identified as most relevant and expected.
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and quality-wise problems-characterization criteria. 
Chart 2 represents an influence of identified problems 
Pi on CAT-b elements of analysed types: PFA-out 
(cumulative), PFA-in (cumulative) and FLA (cumulative).

6. COMMENTS AND CONCLUSIONS
With regard to Chart 1, one can conclude the following:
There are: 9 quantity-wise problems of 2 quality-wise
problem types classified as ABS and BUR, 8 TLI-type
problems, while 4 of VAG-type. The highest number of
problems are BUR-type (25), 11 are ABS-type, 8 are TLI-type,
while the smallest number (4) is of VAG-type. According
to abundance of quantity-wise problems concerning
analysed quality-wise problem types, one can conclude
that: USC-PFA-in, USC FLA, UEC-PFA-in and UTC PFA-in

Table 3. Localization of problems causes Ci in CAT-a hierarchy.
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help relevant institutions find solutions adequately 
(satisfying professional practice demands in the 
most proper way).

4.2. TYPOLOGY AND CLASSIFICATION OF POTENTIAL 
UAV/UAS-RELATED PROBLEMS
To represent more comprehensively potential problems 
from EFT/EFC point of view (as research outputs), they 
are categorized qualitatively and quantitatively.  A set of 
potential most relevant and expected qualitative-wise 
problems is shown on figure 2 (together with corresponding 
abbreviations used further in text).Three identified classes 
of potential most relevant and expected quantitative-wise 
problems is shown on figure 3 (together with corresponding 
abbreviations used further in text). With regard to meaning 
of “efficiency”, it is obvious that CAT-b elements efficiency 
is directly (negatively) affected by problem types classified 
above.

5. INVESTIGATED INPUTS AND OUTPUTS
Concrete research inputs and outputs are presented
tabularly and marked with respect to abbreviations
defined above.Regarding methodology criteria in
Section 4, national legislative framework is analysed
(following current professional experience in field
of interest), relevant links inspected and problem
causes (marked with Ci) localized in corresponding
legislation hierarchy (Table 31). Concise description of
identified and previously localized problems causes Ci 
(generated by problematic links in Table 3) is in Table
4. Following information in Tables 3 and 4, problems
(marked with Pi) are concisely formulated (Table 5).
Table 6 features typology of problems formulated
according to quantitative-wise and qualitative-wise
problems-characterization criteria described in Chapter
4.Occasioned relations between analysed CAT-b
elements and formulated problems Pi (Table 5) are in
Table 7. Data in Tables 6 and 7 are graphically presented
in the form of charts (Chart 1, i.e. Chart 2). Chart 1
represents the number and abundance of problems
Pi expressed in the function of analysed quantity -(cumulative), PFA-inP i expressed in the function of analysed quantity-
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quantity-wise problems are prevailing in 4 analysed types (VAG, 
ABS, TLI, BUR), demonstrating also largely uniform presence of 
quantity-wise problems among those 4 types ((1,1,1,2), (1,1,1,2), 
(1,2,1,2), (1,1,1,2); USC-PFA-out, UEC-PFA-out, UEC FLA and UTC 
FLA problems are 3 of 4 types (ABS, TLI, BUR), characterized also 
by their fairly uniform presence among those 3 types ((1,1,2), 
(1,1,2), (1,1,3), (1,1,1)) while UTC PFA-out problems are 2 of 4 
types only (ABS, BUR) showing significantly different presence 
of quantity-wise problems supportive of BUR (2, 9). There are no 
CON- and INT-type problems. This indicates that bureaucracy 
issues affect most problems (25). Abundance of problems of 
VAG, ABS and TLI is quite balanced, while abundance of BUR 
problems is imbalanced as presence of problems (9) influences 
out-of-field activities either Pre- and Post-flight regarding 

unnecessary time-consuming (UTC PFA-out). Note that majority 
of identified problems are of bureaucracy nature dominantly. 
With regard to all previously mentioned, the most important 
conclusion facts are summarized on figure 4. 

NOTES
1 To present tabularly identified relations between CAT-a elements that 
cause a concrete Ci without superfluous repetition, while filling-in concrete 
cells, rows have a priority over columns (filling-in is performed row-by-row 
regarding the type of influencing CAT-a elements represented by, so that 
each concrete row-cell is filled-in respecting legislative hierarchy as well 
(from the “left” to the “right”)).

2  Next to the mark of concrete problem cause (Ci), corresponding CAT-a 
elements affected by are shown in brackets in the form of [X1, X2...↔Y1, Y2...], 
where concrete “Xi” refers to article (also paragraph and/or item, if any) of 

Table 4. Concise formulation of previously localized Pi problems.
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Table 5. Concise formulation of previously localized Pi problems.
Table 6. Typology of the formulated problems Pi according to EFT/EFC 
characterization criteria described in the Chapter 4.
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corresponding law/bylaw which is listed in the left-positioned table-header, 
while a concrete “Yi” refers to an article (also paragraph and/or item, if any) 
of corresponding law/bylaw listed in top-positioned table-header). Mark 
“↔” represents identified relations between articles (also paragraph and/
or items, if any) of corresponding CAT-a elements (laws and/or bylaws).
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