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1. AgroClimate DSS

ÅDecision Support System

ÅSpatial Database Integration
ÅPast climate datasets

ÅForest database

ÅSoil, hydrology datasets

Å12 Climate Models

ÅPrediction of Future Forests
ÅTree species and their growth
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2. Object based Forest Mapping

ÅSentinel-2 images series

ÅOBIA: Object based Image Analysis

ÅConstrained image segmentation
ÅConsidering sub-compartment borders 

ÅMapping main tree species

ÅYoung and mature stand separation

ÅVector based output



Object based 
Forest Mapping



3. Tree Species Mapping with CNN

ÅLarge area, 13 tree species

ÅConvolutional Neural Network

ÅArchitecture: CNN, AlexNET

ÅSoftware: TensorFlow

ÅTraining on supercomputer

ÅAccuracy: 88% (94%)
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4. IceSAT2 application

ÅSatellite based LiDAR sampling

ÅIce, Cloud, Land Elevation survey

ÅSuitable for tree height based
large-scale forest inventory

ÅTree height growth monitoring

ÅCrown closure detection

ÅVertical structure analysis

ÅVolume calculation



4. IceSAT2 application



5. Nationwide Airborne Laser Scanning

ÅDensity: 5 points/m2

ÅDetailed DEM creation >>

ÅDetailed CHM creation

ÅSingle Tree Parameters
ÅPosition, Height

ÅCrown Diameter

ÅDBH, Volume

ÅMore than 50% finished
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6. UAV based Forest Survey

Å1000 points/m2

Å15 hectares

ÅLeaf-off condition

ÅRelative flight height 60 m



PointCloud



6. UAV based Forest Survey

ÅDigital Elevation Model (DEM)

ÅCanopy Height Model (CHM)



6. UAV based Forest Survey

ÅSingle Tree segmentation



7. Close-range Photogrammetry Applications

ÅApplication #1

ÅBasal area survey

ÅFrom a single image

ÅTree stems detection

ÅBasal condition test

ÅSummarize by species



7. Close-range Photogrammetry Applications

ÅApplication #2

ÅWood pile survey

ÅImage calibration

ÅLog detection

ÅVolume calculation



7. Close-range Photogrammetry Applications

ÅApplication #3

ÅSapling counter

ÅHOG filter

ÅCenter point detection

ÅCounting


