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Three Use Cases:

1. Biomass/Carbon Mapping
2. Tree Species Mapping
3. Urban Trees Mapping
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The Geo-Quest mobile application

Easy and accurate Earth Observation - enhanced ground data collection

Available for Android and iOS

Includes different Citizen Science quests: 

o Tree-Quest

o Forest-Quest 

o Crop Capture

Geo-Quest



Tree-Quest: Single Tree Measurements

Collects ground data such as:
o Tree Diameter (DBH)
o Tree Height (TH)
o Tree Species

Based on the measurements the app estimates:  
o Volume of the tree
o Aboveground biomass of the tree
o Carbon stored in the tree 

Available two quest types: 
o Opportunistic
o Predefined locations

Tree-Quest uses augmented reality 
o 3D points
o Circle fit
o Cylinder

Interactive 3D augmented reality modules



Tree-Quest: Single Tree Measurements
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Tree-Quest: Single Tree Module

o 3D AR session

o features parsed and visualized by the app

o seedpoint selection and relative measurements

o AR user interaction

Feature points Seedpoint



Tree-Quest: Single Tree Module

Tree height (TH) calculation 
o based on the seedpoint vertical plane

o bottom and top tree points defined by 

the user 

o intersection points between the bottom 

and top vectors with the vertical plane

o distance between the intersection points



Aim: 
o Survey all 45 trees, only once!

Participants:
o 23 people, GEO-OPEN-HACK 

2024 event

Ranking:
o Score is calculated for each 

tree 

Prizes for the top 3 best 
ranked participants

Laxenburg Tree Campaign



Terrestrial Laser Scanning

3D Tree Models created by TU Wien, Photogrammetry Group 

NFI-like forestry measurements acquired by IIASA and TU Wien

Point cloud from TLS 



App Validation

DBH rMAE 6% 
compared to 
FI measurements

TH rMAE 11% 
compared to 
FI measurements

Publication about Tree-Quest 
under review - Milenković et al.



Thank you for your attention.
Questions?

Ivelina Georgieva georgieva@iiasa.ac.at, Novel 

Data Ecosystems for Sustainability (NODES), IIASA

Milutin Milenković milenkovic@iiasa.ac.at, Novel 

Data Ecosystems for Sustainability (NODES), IIASA

Geo-Quest Team geo-quest@iiasa.ac.at 
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Steffen Fritz, Ivelina Georgieva: Wie das Smartphone 
hilft, den Kohlenstoffspeicher von Bäumen zu schätzen
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