
Individual Tree Species Classification 
using the Pointwise MLP-Based Point Cloud 
Deep Learning Method

Bingjie Liu, Huaguo Huang, Xin Tian and Min Ren

Presented at the 3rd International Electronic Conference on Forests 
— Exploring New Discoveries and New Directions in Forests

15–31 October 2022



1. Introduction

https://www.coniferousforest.com/
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Tree species is a 
critical factor in 
the practice of 
forest resource 
field sample 
surveys. 

Light detection and 
ranging (LiDAR) can 
obtain 3D structural 
information about 
forests and trees and 
is increasingly being 
used in forest 
resource surveys. 

We used three pointwise 
MLP-based deep learning 
methods (PointNet, 
PointNet++, and PointMLP) 
to identify individual tree 
point clouds of seven 
different tree species to 
explore the effectiveness of 
point cloud deep learning 
in classifying individual 
tree point clouds.

Experiment results have 
been extremely exciting. 
👏👏👏👏👏👏👏👏👏👏
Higher classification 
accuracy can be attained.



2.1 Individual Tree Point Cloud Data

2.2 Data Preprocessing

1. Manual selection.

2. Deleted 30% density at the bottom.

3. Downsampling to 1024 and 2048.

4. Data Organization.

2. Materials and Methods

Buche   Douglasie   Eiche     Esche    Fichte   Kiefer   Roteiche

1 To balance the sample data, we conducted a comparison experiment 
using four datasets with similar numbers of samples from Buche, 
Douglasie, Fichte, and Roteiche.



2.3 Point Cloud Deep Learning Models

Three pointwise MLP-Based deep learning methods.

PointNet

(Qi et al. 2017a)

(Qi et al. 2017b)

(Ma et al. 2022)

2. Materials and Methods

PointNet++

PointMLP



3. Results & Discussion

2048 sampling points achieved  
higher classification accuracy. 
(consistent with the findings of Liu et al.)

This indicates that 1024 points are not a good 
representation of the accurate 3D structural 
information of individual trees.

four tree species achieved high 
accuracy.
a larger number of samples & balanced sample 
data .

PointNet classification acc is low, similar to Seidel et al.
PointNet cannot capture local features of 3D objects, which limits its ability to classify and recognize similar objects.

PointNet++ & PointMLP high classification accuracy.  
introduce local feature extraction module, which can extract the fine-grained local features of 3D objects well.



3. Results & Discussion

PointMLP - The test accuracy of the 
increases with the training accuracy; 

finally achieves a classification 
accuracy similar to that of the 
PointNet++.

PointNet - classification accuracy of 
the test dataset does not increase 
with the increasing training accuracy of 
the model. 

PointNet++ - Test acc > Train acc, 

finally obtaining a high classification 
accuracy. 



3. Results & Discussion

 PointNet model 
saturates beginning;

 classification accuracy 
is very low.

 PointNet++ model is 
more time-consuming;

 a longer time to train to 
obtain the optimal 
model parameters.

 PointMLP – acc ≈ PointNet++, a 
brief period.

 a simpler and deeper network 
architecture 

 a simple feed-forward residual 
MLP network.



4. Conclusions

⭐PointMLP, as the current SOTA 
MLP-based point cloud deep learning 
method, has good potential for tree 
species classification applications.

🔥🔥 Point cloud deep learning models of 
the MLP type with local feature extraction 
are proven to be accurate for tree species 
classification of individual tree point 
clouds. PointNet (2048)

Consistent with Seidel et al.

PointNet++ (2048) PointMLP (2048)

The tree species classification 
obtained by the PointNet
model in our study was 
exceptionally low. 

The classification accuracy is 
higher when the number of 
sampling points of an individual 
tree is 2048.

Choose a substantial 
number of samples 
and keep the 
distribution of the 
number of samples 
consistent.

① ②

③
④
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