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How to Receive Your Certificate

All participants will be able to receive a certificate of completion at 
the end of the program. 

After the final lecture, a short questionnaire will be available and 
must be completed in order to receive the certificate.





• Scanning methods to 3D model

• Pre-site preparation

• Camera setup

• Photo capture strategy (terrain-
specific)

• Ground Control Points (markers)

• Survey measurements

• Processing overview in Agisoft 
Metashape

• Deliverables for mapping & game 
assets

Key Points



initiator of Tourism 4.0 Partnership

Laser scanning
Photogrammetry



Laser scanning

• Laser scanner captures 3D geometry of 
objects or environments without contact.

• Infrared laser beam is projected onto a 
rotating mirror to scan the surroundings.

• The rotating head directs the beam 
across the object or area.

• Reflected laser light returns to the 
scanner, providing data for 3D 
reconstruction.

• High accuracy in any environment, 
provide precise and fast measurements, 
even in challenging conditions such as 
low light, large spaces, or complex 
surfaces.













• 3D reconstruction using overlapping 
photos

• Especially useful for environments, 
terrain patches, cliffs, quarries, and 
outdoor scans

• Requires careful:

• Lighting control

• Camera stability

• Coverage & angles

• Accurately measured scale

Photogrammetry







PointCloud with 18.050 000 points



Photogrammetry 
Softwares

• Autodesk ReCap Pro

• Agisoft Metashape

• Meshroom

• Pix4D

• RealityCapture

• …



Terms in Photogrammetry

• Markers

• Key points

• Tie points

• Align

• Terestrial photo /Aerial photo

• Laser

• Origin

• Point cloud

• Spare cloud

• Dense cloud

• Mesh

• Texture

• Chunk

• Control points



Pre-Capture 
Preparation

Environment & conditions

• Overcast sky preferred

• Avoid shadows + changing light

• Little/no wind for marker stability

Terrain readiness

• Remove vegetation if possible

• Ensure you can walk the whole 
capture area…





Aerial data capture
• European regulation for drone flight authorization

• Drone registration

• Flight notification to the aviation authority 
(https://caa.me)

• Site check / NOTAM review

• Proper certification for the required category

• Permission from the landowner







Equipment 
Checklist

• Mirrorless/DSLR or high-end phone

• 24–50 mm equivalent lens

• Extra batteries + storage

• Survey gear: GNSS RTK / Total 
Station (optional)

• GCP markers: checkerboards, coded 
targets, or X-marks

• Measuring tape or scale bars



Capture Strategy

• Aerial photos 

• Ortofoto (avtomatsko letenje)

• Ring (avtomatsko letenje, kroženje)

• Vertikalni ortofoto (ročno letenje)

• Detalji – vertical Ring (ročno letenje)

• Terrain

• Interier

• Zunanji / eksterier

• Detalji

• Streha / napušč



Preparation

• What will be scanned

• Site inspection / cleaning

• Planning marker placement

• Planning marker placement for 
orthophotos

• Flight planning

• Scheduling scan time

• Laser requirements







Markers

• 12 bitni

• 16 bit

• Cross

• Painted X marks

• Scale bars



Why Use Markers?

• Provides true scale

• Greatly improves accuracy

• Reduces model drift

• Essential for GIS or when 
merging multiple scans

• Helps Software optimize 
camera parameters





Marker Placement

• Minimum 5 markers

• Best: 8–12 markers

• Spread evenly around perimeter

• 2–3 inside the capture zone

• Place on stable ground, not vegetation

• Ensure each is visible in 6+ photos



Survey 
Measurements

• Correcting GPS data

• Geo-referencing (matching data 
with coordinate system)

• Using local coordinate systems





Camera Settings

Use Manual Mode / Advance

• Shutter: ≥ 1/125

• Aperture: f/8 – f/11

• ISO: 100–400

• Focus: Automatic 

• White balance: Locked

• Image format: RAW



Drone Settings

Use Manual Mode / Advance

• Shutter: ≥ 1/700

• Aperture: f/6 – f/11

• ISO: 100–400

• Focus: Automatic 

• White balance: Locked

• Image format: RAW













Field Checklist (errors)

• Stable lighting (Overcast weather)

• High overlap

• Overlap between aerial and terrain photos

• Multi-height coverage

• Markers clearly visible

• No motion blur

• Even exposure across all images

• Weather stability

• RAW data





















What is photogrammetry

• Getting information about physical object 
dimensions by examining and interpreting 
images.

• Feature matching

• Reverse photography process
• Photography compresses 3D object into a 2D 

image
• Taking 2D images and turning them into a 3D 

model

• Difference in perspective



The good

• Simple to start

• Scalable

• Non-invasive

• Wide range of uses

• Reusable and shareable end 
product

• As is capture



The bad

• As is capture

• Not suited for every type of material*

• Data dependant



Getting started

BASIC

• Camera
• In our case a phone camera

• Software

Advanced

• Basic

• Lights

• Softboxes

• Filters 

• Drones

• Georeferencing equipment

• Measuring equipment

• A lot of data storage space

• Powerfull computers



Photogrammetry 
Softwares

• Autodesk ReCap Pro

• Agisoft Metashape

• Meshroom

• Pix4D

• RealityCapture

• …



Capturing data









Data processing

• We are not looking for a pretty picture!

• Background doesn’t matter

• Don’t trust your eyes

• As much data as possible

• Uniformity across the dataset





Feature matching



Markers





Point Cloud generation



DenseCloud with 258.644.291 points, 
PointCloud with 23.165.012 points



Connecting points to create a mesh 
and a solid model

Mesh Generation



Texture projection





Where it gets complicated

• Accuracy

• Large objects

• Difficult terrain

• Weather conditions

• Flight automation

• Manual flying

• Limited spaces

• Large (and I do mean large) datasets
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