
LeafNet
You can train LeafNet with your data, or test an image with our pre-trained model (Flavia1, Foliage2

and LeafSnap3 datasets).

We developped LeafNet with Ubuntu 15.10 and python 3.4. 

Requirements:

• Caffe4 and pycaffe avaible at http://caffe.berkeleyvision.org/

• Python 3.4 and: 
• Numpy 1.10.4
• Matplotlib 1.51
• Scikit-learn 0.17.1
• PIL 1.1.7

Download LeafNet at www.leafnet.pbarre.de and unzip all files. Navigate in a terminal to the 
directory that contains LeafNet and start with:

cd path_to_Leafnet
python3 LeafNet -choice [Build_Data|Training|Test]
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Use LeafNet to train a model

Pre-processing

The file structure for your dataset must be:

-Your_Dataset
--validation

--species_1
--leaf_1.jpg
– [...]

--species_2
--leaf_2.jpg
– [...]

--[...]
--train

--species_1
--leaf_3.jpg

--species_2
--leaf_4.jpg
– [...]

--[...]

First, you have to augment your dataset. For this, run LeafNet:

python3 LeafNet -choice Build_Data

Options:

• Path to caffe : Set the path where caffe is stored. 
◦  /home/your_caffe_directory/caffe

• Path to dataset: Set the path to your dataset 
◦  /home/your_dataset_directory/your_dataset

• Path to data: Set the path to the directory that will be contain the augmented dataset. 
◦ /home/your_directory/my_leafnet

Your dataset will be augmented and the lmdb created. Note that the created dataset and lmdb need a 
large storage. The „my_leafnet“ directory contains the augmented dataset, the mean.npy and lmdb 
files.



Train a LeafNet model:

To train a LeafNet model run:

python3 LeafNet -choice Training

If you already create prototxt files before, enter 2 at :

Set Prototxt(1) or Train(2):
 
and go to Train

otherwise enter 1

Create prototxt files:

Options:

• Train with GPU or CPU: enter GPU to train with a GPU or CPU to train with CPU

• Path to lmdb: set the the path to lmdb directory
◦  /home/your_directory/my_leafnet/lmdb

• How many species are in your dataset: For example, if your dataset contains 10 species, 
enter 10

• Give the path to mean.npy:  
◦ /home/your_directory/my_leafnet/mean.npy

• Max Iteration: Set the maximal number of iteration. For example, 30000.

Train

To start the LeafNet training, enter:

pyton3 LeafNet -choice Training

enter 2 at Set Prototxt(1) or Train(2)

Options:
• Path to solver and model : Path to the directory containing prototxt file.

◦ /home/your_directory/my_leafnet/

• Train with GPU or CPU: enter GPU to train with a GPU or CPU to train with CPU

Then the training is running. Your model are stored at /home/directory/augmented_dataset/snapshot/



Test a model

For test your model or our pre-trained models:

python3 LeafNet -choice Test

Options:

• Test with GPU or CPU: enter GPU to test with a GPU or CPU to test with CPU

• Choose a model (Flavia/Foliage/LeafSnap/other): Enter one model Flavia, Foliage, 
LeafSnap or your model, enter other.

Test with your Model:
Options:

• Path to model: Path to your trained model. Model are stored in the snapshot directory which 
has be created for training.
◦  /home/your_directory/my_leafnet/snapshot/_iter_5000.caffemodel

Give a classification type:
1. Classify one image

Options:
• Path to image: 

◦ /home/image/leaf_5.jpg
 The size of the image have to be 256x256.

2. Classify all image in a directory
Options:
• Path to directory: 

◦ /home/images/
The size of all images have to be 256x256

3. Test your Model:
This would be test your LeafNet with all images from the validation directory. After this,  
you can see TOP-1 and TOP-5 accuracy. You can visualize the confusion matrix or the  
frequemcy Distribution for each species by enter 1 or 2.

LeafNet is released under the BSD-2 Clause Licence.
We use the following libraries:

Caffe:
All contributions by the University of California:
Copyright (c) 2014, 2015, The Regents of the University of California (Regents)
All rights reserved.

All other contributions:
Copyright (c) 2014, 2015, the respective contributors
All rights reserved.



PIL:
Copyright © 1997-2011 by Secret Labs AB
Copyright © 1995-2011 by Fredrik Lundh

Numpy:
Copyright © 2005-2016, NumPy Developers.
All rights reserved.

Scikit-learn:
Copyright (c) 2007–2016 The scikit-learn developers.
All rights reserved.

Matplotlib:

Copyright (c) 2012- Matplotlib Development Team.

All Rights Reserved.
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