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Introduction
The mapping of protected cultural heritage objects is relevant today and in the future. The idea is to commemorate cultural heritage objects, protecting them from degradation, to ensure the preservation of information, to increase the relevance and visibility, and to realize more convenient access to geoinformation.
Terrestrial Laser Scanning (TLS) refers to terrestrial Light Detection and Ranging (LiDAR) technology that captures XYZ coordinates of numerous points on surfaces by emitting laser pulses at those points and measuring the distance from the device to the target. Due to the large
amount of data stored in a TLS point cloud, software packages are typically required to manage and analyse the data. A point cloud can be converted into a grid DEM to facilitate topographic mapping and spatial analysis.
Unmanned Aerial Vehicle (UAV) is the platform that flies at low altitude and the integrated camera can successfully capture the images of different territories/surfaces. UAVs of different models, classification and categories can be used for aerial mapping. The methodology of UAV
photogrammetry is related to image data acquisition, processing and generation of aerial image products used in cartography, surveying or GIS. UAV photogrammetry is rapidly changing the classical methods of geodesy. A UAV with a mounted camera flying at low altitude above the
ground has advantages especially in capturing images of linear objects and cultural monuments. It is possible to capture images when flying over different, dangerous areas: hilly areas, tidal or volcanic areas, earthquake areas, etc. (Černiauskas, Bručas, 2014; Haala et al., 2011; Ruzgienė, Berteška, et al., 2015).
The goal of research is to describe the preferable mapping technique for inspection and capturing the position of small architectural objects in public space, presenting the real geographic/ cartographic information for consumers in appropriate digital environment.

Remote sensing equipment and
software

Current mapping/surveying methods such as Remote Sensing (RS), aerial cartography with the use
of UAV photogrammetry, Terrestrial Lidar Scanning
(TLS) and Geoinformation Systems (GIS) provide
the spatial products of area topography and 3D
models of any architectural objects, which open up
cultural values of protected unique objects to the
public and enable easy remote access.

Laser Scanner Stonex X300 made in
Italy is a 3D Scanner designed to deliver effective results every day, on any
project.

In research was use of Unmanned Aerial Vehicle (UAV) with integrated technical means (cameras, laser scanner,
GPNS).The standard technical means
from company Dà-Jiāng Innovations
(DJI), China, was used for surface
mapping: the unmanned aerial vehicle
MATRICE 600 PRO with possibility
of integration of camera Zenmuse X5,
thermal camera ZENMUSE XT, laser
scanner MAPPER LITE 2, GPNS, etc.

JRC 3D Reconstructor is the multiplatform powerful software to manager
LiDAR point cloud: import, process
and manage data from terrestrial, airborne laser scanner.

The image data processing aws
withsoftware Pix4Dmapper.

Results and Discussion
First project

Study area – the sculptures park located in Klaipeda city, Lithuania is the
open-air art gallery with 116 works of art of various thematic and 6 historical objects, situated on an area of 10 ha (Figure 1). This object was selected
because of great signifficance as nature and art monument combining historical memorial legacy, modern decorative sculptures and the use of public
space for cultural events. The mapping of sculpture park objects is important activity for obtaining information that can be used for construction
a modern data base, disseminating for everyone's needs by the use of smart
devices (Mažosios Lietuvos, 2020).

Data acquisition and processing. 116 sculptures and 6 historical objects were scanned by the use of terrestrial scanning technology (TLS) with laser scanner Leica Nova MS60.
Software 3D Reshaper have been applied for 3D modelling of all sculptures in a virtual environment.

Thematic map construction. The spatial data set was created with software application ArcGIS. The orthophoto map of
study area and topographic survey with sculptures planimetric coordinates was provided by Klaipeda city municipality.
These data were imported in ArcGIS overlaying positions of sculptures onto the orthophoto map (see Figure 5).

Second project

Study area – architectural heritage objects Baubliai, located in Dionizo Poskos antiquities field museum, Bijotų village, Lithuania (Figure 7). Oaks, that was about a thousand
years old, are called Baubliai. The museum shed oak stalk
with straw roof, coated by ribbons, cementitious foundations
– there writer and historian, enlightener of culture D. Poška
rested and worked at the end of XIX century. Baubliai, has
been declared as a significance historical, cultural, ancient
monument of Lithuanian culture with no analogue. Nowadays Baubliai (Baubles) are proofed by glass covers (Baubli
museum, 2020).
Measurements and mapping procedures. Two Baubles were scanned with laser scanner Stonex X300 – used TLS technology. Because both Baubles were under a closed glass and enclosure with a roof, the scanning procedure becomes complicated. For both Baubles, due to the trapezoidal roof, it was decided to measure from six different positions outside and
also inside with scanning angle 75-90 angles. Measuring conditions were made more difficult because of the tapering roof,
therefore the laser scanner had to be raised higher. Due to the difficult measurement conditions mentioned above, the
measurements took five hours. 3D modelling of Baubles was performed by the use of software JRC 3D Reconstructor processing, unifying, correcting of the point cloud. Generated 3D model of one Bauble is presented in Figure 8.

UAV-Photogrammetry technology has been used for experimental measurements. The low cost and weight UAV, model MATRICE 600 PRO, DJI with mounted gimbal camera Zenmuse X5 (sensor’s size – 17,3×13,0 mm, resolution –
4608×3456 px., focal length – 15 mm) was applied for the photogrammetric data acquisition. Photogrammetric network
was created before taking images – 8 ground control points (GCPs) were well distributed and marked onto the territory.
The coordinates of the targets where determined by the GPS in LKS94 coordinate system using LitPOS network. The
planning of UAV flight over experimental area was carried out using Litchi hub software. Figure 9 shows flight routes
over territory of Baubles museum. The flight was running about 20 min.
Digital photogrammetric software Pix4Dmapper was used for images processing, exterior orientation, generation an
orthophoto map and 3D models (Figure 10). Data set consists of 396 images, georeferencing of images was obtained
with accuracy of mean RMS error – 1,0 cm.

Conclusions
Research is based on defining the expedience of application of different technologies for mapping of small cultural heritage objects and their environment with different topography.
The technology of Terrestrial Lidar Scanning (TLS) was employed in two projects, using different types of laser scanners and software for 3D modelling. Comparing actions of laser scanners Leica
Nova MS60 and Stonex X300 at the experimental site: these instruments where the best available solution for 3D scanning, balancing efficiency and accurate outputs, showing the scan data at the same
day when it is collecting. In the case when scanned object is closed under the glass and enclosure with a roof (Baubles in the field museum), the scanning procedures became unusual (discovering station position and scanning angle). 3D laser scanner data processing by the use of software Stonex Reconstructor is appreciated, effective and flexible.
The technology of UAV-Photogrammetry (MATRICE 600 PRO, Zenmuse X5, Pix4Dmapper), employed in experiment shows, that such aerial imaging and 3D modelling solution is successfully applicable for the reduction of time and cost collecting the aerial mapping data as well guarantees the high visuality and reliability of outputs.
The technology of Aerial Photogrammetry is not applicable for GIS data presentation (positions of sculptures and routs for public needs) onto orthophoto map. The experimental site (city park) is
densely covered by vegetations (trees, etc.), therefore surface is not seen on orthophoto map (see Figures.5, 6). Due to different data sets accuracy, the two data base – orthophoto map and topographic
survey is not possible to superimpose. In this case, constructing digital map by the GIS technologies, the use of aerial mapping products from UAV-Photogrammetry technology is highly recommended.
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