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Project: The Lambousa Fishing Trawler

Project Reference Number in Metadata: 
81e511095c20e02343ca0179a032dea4chf931

Date of Digitization: 03/06/2024

Officer(s) Name: Panayiotis Panayiotou

Officer Id number: 2009661989

Officer Profession: Researcher-Architect

Officer Position: Research Assistant

Officer department: N/A

Officer telephone: N/A

Officer weblink: https://digitalheritagelab.eu/

Officer email: p.panayiotou@cut.ac.cy

Owner: Limassol Municipality

Stakeholder: Limassol Municipality
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Contractor for Digitization - Institution/Organization: 
UNESCO Chair on Digital Cultural Heritage

Specifications for Data Acquisition & Data Pre-

Processing: 
The digital documentation of the Fishing Trawler was carried out 

based on the cooperation agreements between the Municipality 

of Limassol and the UNESCO Chair within the EU-funded 

projects: 

1. H2020 ERA Chair Mnemosyne (https://erachair-dch.eu/) and 

2. EU Digital Europe EUreka3D (https://eureka3d.eu)

Cloud Reference of Project: 
http://hdl.handle.net/21.T15999/R_mXbyY

National Aggregator: https://apsida.cut.ac.cy/items/show/49

268#?c=&m=&s=&cv=&xywh=-499%2C-

130%2C4304%2C2598

Europeana Website: https://www.europeana.eu/en/item/112

0/urn___mint_think_code_io_europeana_cyprus_urn___mint_th

ink_code_io_europeana_cyprus_Lambousa
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Reference Image(s) of the object:
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Quality Chart based on EU VIGIE 

2020/654 Study
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Material:

Parameter Quality Value Description

Chemical Composition 30%

Moisture 30%

Corrosion 30%

Carbonation 30%

Porosity 30%
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Structural Health Monitoring:

Parameter Quality Value Description

State of Conservation 30%

Diaphragmatic Action 30%

Connectivity of Structure 30%

Quality of Materials 30%

Strength & Integrity of 

foundation

30%
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2D:

Parameter Quality Value Description

Point Density 100%

Completence (% lack 

points)

80%

Resolution 90%

Geometrical Accuracy 90%

Geometrical Precision 90%
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3D:

Parameter Quality Value Description

Point Density 100%

Completence (% lack 

points)

80%

Resolution 90%

Geometrical Accuracy 90%

Geometrical Precision 90%
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Texture:

Parameter Quality Value Description

Opacity 90%

Granularity 90%

Contrast 90%

resolution 90%

Color Depth 90%
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Scale:

Parameter Quality Value Description

Sensor Size 90%

Radiometric Resolution 

Color Depth

90%

Pixel Size 90%

Resolution 90%

Distance 90%
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Spectral:

Parameter Quality Value Description

Spectral Range (Thermal, 

X-Ray, etc)

0%

Image Fusion 0%

Absorptance 0%

Transmittance 0%

Reflectance 0%
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ENVIRONMENTAL CONDITIONS  - UAV


9-13 January 2023


Meteorological Station: Cyprus, Limassol, New Port


Day Max. Temperature (°C) Min. Temperature (°C) Rain (mm)


9 17.6 8.1 0.0


10 18.1 7.0 0.0


11 18.3 10.6 17.8


12 16.5 10.4 39.7


13 15.5 7.1 3.8


Meterological Stations in Cyprus:


https://www.moa.gov.cy/moa/dm/dm.nsf/automaticd


ata_en/automaticdata_en?OpenDocument


Limassol Traffic Station


Pollutant Date: 


9/1/23


Time: 8:00


Date: 


10/1/23


Time: 8:00


Date: 


11/1/23


Time: 8:00


Date: 


12/1/23


Time: 8:00


Date: 


13/1/23


Time: 8:00


PM10 39.9 70 49.4 19.3 19.3


PM2.5 18.3 25.7 17.9 7.4 7.4


O3 4.4 3 13.1 46.1 46.1


NO2 80.7 85.9 81.6 40.2 40.2


SO2 4.5 7.6 3.9 1 1


Air Pollution in Cyprus: 


https://www.airquality.dli.mlsi.gov.cy/







ENVIRONMENTAL CONDITIONS - TLS 


Rain and Temperature


26 October 2023


Meteorological Station: Cyprus, Limassol, New Port


Max. Temperature (°C)


 


Min. Temperature (°C) Rain (mm)


28.7 17.8 0.0


Air Pollution


26 October 2023


Limassol Traffic Station


Pollutant Date: 9/1/23


Time: 8:00


PM10 39.9


PM2.5 18.3


O3 4.4


NO2 80.7


SO2 4.5








PC WORKSTATION SPECIFICATIONS







PHOTOGRAMMETRY HARDWARE


DJI Mini 3 pro


Weight <249 g


Obstacle Sensing Yes


GNSS GPS + Galileo + BeiDou


Internal Storage -


Operating 


Environment


-10° to 40° C


Video 


Transmission


8 Km


Video Format MP4/MOV (H.264/H.265)


Photo Format JPEG/DNG (RAW)


Sensor 1/1.3-inch CMOS


Effective Pixels 48 MP 


Camera Type 4K: 


3840×2160@24/25/30/48


/50/60fps


Flight Time 34 mins (with Intelligent 


Flight Battery) and 47 


mins (with Intelligent 


Flight Battery Plus


ISO Rnge Video: 100-6400 (Auto), 


100-6400 (Manual)


Photo: 100-6400 (Auto), 


100-6400 (Manual)


Shutter Speed Electronic Shutter: 2-


1/8000 s


Aerial and Terrestrial 
Photogrammetry 
DJI Mini 3 pro
and
Sony A7 IV Mirrorless Camera


Sony A7 IV Mirrorless Camera


Mirrorless/DSLR Mirrorless


Sensor Type CMOS


Sensor Manufacturer Sony


Effective Megapixels (millions) 33 megapixels


Total Pixels 34.1


Pixel Size 5.12µm


Max Resolution 7008 x 4672


Sensor Format 33 MP full-frame (35.9 x 24.0mm) BSI Exmor R CMOS sensor


Sensor Size 35.6 x 23.8 mm


Lens Mount Sony E


ISO Sensitivity Stills: ISO 100-51,200 (expandable to ISO 50 to ISO 204,800)


Video: ISO ISO 100-51,200 (expandable to ISO 100-102,400)


Image Processor BIONZ XR


Shutter Speed Still images: 1/8000 to 30 s, Bulb, Movies (NTSC mode): 1/8000 to 1/4 (1/3 steps), up to 1/60 in AUTO mode (up to 


1/30 in Auto slow shutter mode), Movies (PAL mode): 1/8000 to 1/4 (1/3 steps), up to 1/50 in AUTO mode (up to 


1/25 in Auto slow shutter mode)


Exposure Compensation ±5 (at 1/3 EV, 1/2 EV steps)


Focal Length Multiplier 1×


Storage Media One CFexpress Type A/UHS-II SD, One UHS-II SD


Autofocus System Hybrid AF with 759 phase detection points and 425 contrast detection points, Still images: Human (Right/Left Eye 


Select) / Animal (Right/Left Eye Select) / Bird, Movie: Human (Right/Left Eye Select), sensitive down to -4EV


Focus Points 759


Wireless Features Wi-Fi (2.4 and 5 GHz, IEEE 802.11a/b/g/n/ac), Bluetooth 4.1


GPS Can be synchronized with connected mobile device


Operating Environment 32–104°F / 0–40°C







CPU WHEN PROCESSING UAV DATA







MEMORY WHEN PROCESSING UAV DATA







GPU WHEN PROCESSING UAV DATA







TLS HARDWARE: Z+F IMAGER 5016


blue workflow®


Real-time registration on-site


Data and target verification


Multi-scanner support


Laser system


Laser class: 1


Beam diameter / divergence: ~ 3.5 mm @ 1m / ~ 0.3 mrad (1/e2, 


half angle)


Measurement range: 0.3 m ... 365 m (ambiguity interval)


Range resolution: 0.1 mm


Data acquisition rate: Max. 1.1 million pixel/sec.


Linearity error: ≤ 1 mm + 10 ppm/m


Range noise: 0,25 mm rms


HDR camera


Type: HDR, automatic, up to 11 exposures


Recording time: approx. 2 min, parallax free


Focus area: 1m - ∞


Panorama resolution: ca. 80 MPixel


Illumination system: integrated LED spotlights, 700 lm


Deflection unit


Deflection system: completely encapsulated rotating mirror with 


integrated HDR camera and LED spots


Vertical field of view: 320°, Horizontal field of view: 360°


Angular resolution, vertical: 0.00026° (0.93 arcsec)


Angular resolution, horizontal: 0.00018° (0.65 arcsec)


Vertical accuracy: 0.004° (14.4 arcsec) rms


Horizontal accuracy: 0.004° (14.4 arcsec) rms


Rotation speed: max. 55 rps (3,280 rpm)







High


6.3mm (10 m)


HDR Mode


Lambousa_Boat_26_10_2023


Lambousa_Boat


Lambousa_Boat


HDR Mode


Lambousa_Boat_26_10_2023


Lambousa_Boat


Lambousa_Boat


High Resolution Settings Medium Resolution Settings


TLS SETTINGS








TABLE OF MATERIALS


Materials Type Component


Wood Pine Timber Frames, Deck beams, Planking, Keel


Oak Timber Keel shoe


Metal Steel Side curtain plate, engine, mast, wire ropes, screws, 


nails


Bronze Propeller







PATHOLOGY EXAMPLE - FRAMES


Frames








PHOTOGRAMMETRY PROCESSING SOFTWARE


Reality Capture 


1.2.2Tarasque


Raw data 


1100 Images


Image Format: JPG


Resolution of each image: 


4000 X 2250 px







Z+F LASER CONTROL SOFTWARE – SCANNING POSITIONS
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DATA







POINT CLOUD PROCESSING (CLOUDCOMPARE)


CloudCompare Software


Raw mesh geometry (OBJ file) from UAV photogrammetry


27,363,867 faces


Sample points


on a mesh


Mesh geometry







POINT CLOUD PROCESSING (CLOUDCOMPARE)


5,000,346 


points


Points 


Sampling 


on mesh







Mesh Geometry from 


photogrammetry


Downsampled Point 


Cloud


3D geometry produced in Rhino compared to 


point cloud (Shaded view)
3D geometry produced in Rhino compared to 


point cloud (Rendered view)


1 2


3 4


FROM POINT CLOUD DATA TO 3D MODEL (RHINO 7)







FROM POINT CLOUD DATA TO 3D MODEL (RHINO 7)


Vertical Cloud Sections (in the 


form of 3D set of XYZ 


coordinates)


Points from a vertical line: Cross


Section View Non-Uniform Rational Basis Spline 


(NURBS) curve creation based on 


points







FROM POINT CLOUD DATA TO 3D MODEL (RHINO 7)


Vertical Cloud Sections (in the form of 3D 


set of XYZ coordinates)


Waterline and Vertical NURBS of the Hull 


from Cloud Sections








3D MODEL IN RHINOCEROS SOFTWARE







EXPLODED AXONOMETRIC WITH COMPONENTS


Side 


Shell


planking


Frames


Keel


Deck 


beams


Deck planking


Poop Deck


Forecastle


Fish 


hold


Mast


Side 


Shell 


planking


Frames


Upper 


Cabin


Railings


WC


Companion 


way


Portside


Starboard side


Rudder


Propeller


Store


Crew Cabin


Fish hold 


hatch


Railcap


Keel 


shoe


Side curtain 


plate







AXONOMETRIC





