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Any problems?
Estimation from a small plot

https://link.springer.com/referenceworkentry/10.1007/978-3-642-54601-3_72



1. Representation and Accuracy

• Unrepresentative Sampling

• Edge Effects

https://forestrypedia.com/what-is-forest-inventory/



2. Scaling Issues

• Extrapolation Error

• Nonlinear Growth Patterns



3. Variability in Growth Rates

• Microclimatic Variations
• Disturbance Impact

• Species-Specific Growth

• Uneven Terrain



Traditional AGB Assessment Methods: 
Ground-based measurements and allometric equations



UAV:  Unmanned Aerial Vehicle 



Low-Cost UAV









https://acsess.onlinelibrary.wiley.com/doi/10.1002/ppj2.20100

(A) rotary wings (Inspired flight IF1200A)
(B) fixed‐wing (senseFly eBee SQ)
(C) hybrid, VTOL fixed‐wing (DeltaQuad Evo); 

1. Selecting UAV



2. Selecting Sensors 

(D) RGB camera (Sony)
(E) Puck LITE LiDAR sensor (Velodyne)
(F) multispectral camera (Micasense)
(G) VIS‐NIR hyperspectral camera (Optosky)
(H) DJI Zenmuse XT V2 640 thermal camera (DJI).

https://acsess.onlinelibrary.wiley.com/doi/10.1002/ppj2.20100



Data Collection Process





https://panorama.solutions/en/building-block/drone-data

Canopy Height Models (CHMs) 



Case Study: Application in Teak Plantations



Workflow









Advantages of Using Low-Cost UAVs



Accessibility and Coverage 
of Complex Areas



Accuracy and Data Quality



Scalability 
& 

Practicality



Scalability



Environmental Impact



Limitations and Challenges

• Low-Resolution Sensors
• Inconsistent Altitude and Overlap
• Poor GPS Accuracy
• Weather Conditions



29
https://www.cifor.org/



Limitations and Challenges

• Challenges in Data Processing

• Data Volume and Processing Power



Conclusion
Data Accuracy



Cost- Benefit



Future 
Outlook



Integration of Advanced Sensors





Higher accuracy



Artificial Intelligence (AI) 
&

Machine Learning (ML)



Q&A
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