
Towards Autonomous UAV Flight in 
Cluttered Forestry Environments

Autonomous and intelligent flight under the 
canopy [1,4,5] of densely forested areas remains 
an unaddressed challenge. It requires a UAV to 
identify an optimal flight route within an unseen 
environment based solely on the visual 
perception of the environment.

Illustration of densely forested area and aerial view of flight directions taken by the 
UAV during flight simulation  through Ardupilot [2].

During flight, the UAV might encounter environments where the green foliage is 
diminished, non existent, highly illuminated or in poorly illuminated areas . 

We address this issue by training a deep neural 
network (DNN) with a single forward facing 
camera view [1]. This image is then cropped into
{left, right, forward} partitions which can be 
labelled for trail presence/absence.

DA: Data augmented obtained results (mirror, translation & rotation)
NA: Non augmented data obtained results
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DNN training uses a gradient descent optimizer,
random weight initialisation with zero node 
biases and is performed over 90 epochs with a 
learning rate decay rate of 0.95 per epoch [1]. 

For both training and testing, we used the high-
resolution (752 x 480) IDSIA dataset [5] and a low 
resolution (106 x 240 ) Urperth Burn (UB) dataset, 
gathered locally. 

Improving Generalisation
Changes in the domain such as weather and 
illumination directly affect any algorithmic  ability 
to correctly define flight direction.

Ongoing Work
Aiming to expand findings into a real-world 
application, we currently investigate the Software in 
the Loop approach to simulate the behaviour of drone 
during flight.

Data gathered by the Intel Ready to Fly Drone, will be 
used to train the Inception Resnet V2 Network and is 
tested on the Intel Movidius Neural Computer Stick. 
Training is performed in the Intel AI DevCloud using  
the Intel Optimization for Tensorflow and Intel 
Distribution for Python. 
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Comparison of cropping performed on varied camera view demonstrates that the 
center of the forward-facing camera usually shows the trail ahead.

Illustration of Intel Ready to Fly Drone and QgroundControl [3] application used to
monitor the drone and data gathering during flight.

Inception Resnet V2 Network architecture used to train the model which will be tested on
the Intel Neural Compute Stick during simulation.
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