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The presented study deals with new capabilities of trees height determining using techniques 

based on Airborne Laser Scanning (LIDAR) data. The goal of this research was to find out 

what is the accuracy of trees height estimation based on LIDAR data compared to 3D 

photogrammetric observations and field measurements. Additionally LIDAR derived Crown 

Height Models were filtered using 3 filters: Median filter, Gaussian filter and Mean filter. 

The area of investigation was located in Głuchów Forest Complex (central part of Poland). On 

the study area circular (r = 25 m) sample plots were established (3 plots covered with Scots 

Pine and 3 with Oak) and measured using three different methods: field measurements, 

stereophotogrammetric observations and Airborne Laser Scanning. The LIDAR data was 

acquired using Falcon II ALS system.  The data was processed to Crown Height Model 

(CHM). Tree heights estimated using CHM (filtered and unfiltered) were compared to field 

measurements and heights acquired during stereo-photogrammetric measurements.  

The results revealed that the filtration of CHM has a positive impact on the final accuracy of 

tree height estimation. The filtered CHM were stronger correlated with field measurements 

and stereoscopic observations and achieved smaller RMSE and Bias errors than unfiltered 

models. The best results (the smallest RMSE) of photo – LIDAR and field – LIDAR 

comparisons (for both species) were obtained using CHM filtered with the mean filter (Oak: 

RMSE = 1.17 m, Pine: RMSE = 0.97 m). The worst accuracies were achieved for unfiltered 

CHM (Oak: RMSE = 1.93 m, Pine: RMSE = 1.34 m). It was found, that the there is no 

statistically significant difference between field measurements and LIDAR derived heights, 

but the difference is statistically significant for photo – LIDAR comparison. 

The obtained results allow concluding that Airborne Laser Scanning is competitive with 

traditional and photogrammetric methods of forest parameters measurements due to the 

automation and accuracy of surveys. Moreover the filtration of the Crown Height Model 

brings the positive effect and improves the accuracy of estimating tree height with CHM. This 

study has confirmed that ALS is an effective and reliable method of obtaining data for forest 

inventory. 
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