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ABSTRACT
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METHODS

The goal of this project is to identify fire scars in
Western Australian Desert satellite imagery using
automated computer vision techniques.

Figure 1. U-Net Model for Cloud Segmentation, Maurcio Coreiro [4] . X represents the resolution
of the red, green, blue and near infrared subsets . Y represents the resolution of the ground
truth binary maps.

The first step in our methods pipeline was to preprocess the Landsat 8 Satellite images in order to
build a training dataset.
- Create binary ground truth maps for each satellite
scene using August 2014 Fire Scarp Map created
by the Human Environmental Dynamics Lab
- Randomly cropped the red, green, blue, near
infrared bands and corresponding binary maps
into 384x384 subsets
- Created training image dataset of 2000 subsets

Regularly collected satellite imagery, such as from
the Landsat program, allows for broader scale, time
stamped identification of fire scar mapping. In order
to automatically identify fire scars within the
satellite map space, we utilize state-of-the-art deep
learning algorithms.
With a successful semantics segmentation algorithm
trained, we expand the potential grounds to explore
the dynamics of human and environmental
relationships, as well as enable new methods
machine learning and computational models can
validate indigenous sustainable land practices.

BACKGROUND
In the Western Desert of Australia, fires have a
dominant, structuring role in local ecology.
Fires are principally of two types:
- Seasonal lightning fires
- Routine, cultural burns conducted by the Martu
Aboriginal tribes of the region
Martu land-burns
- Promote ecological diversity [1]
- Prevent wildfires caused by lightning [2]
Fire scars are the land markings left by both fire
types. Pressing importance to understand the
mapping of these scars for sustainable land
management. [3]
- Identification of these scars has required a human
“in-the-loop” system
- Increases the cost of ecological studies
- Limits their geographical extent.

Figure 2. Left most column contains the RGB image subset inputted, the middle contains the
ground truth fire scars, the right column is the predicted fire scar mapping.

Our convolutional neural network segmentation
architecture, U-Net (Figure 1), analyzes at a pixel
value level.
Architecture:
- 3 convolution/contracting blocks
- 3 upconvolution/expanding blocks
Training Model:
- Loss Function: Cross Entropy function
- Accuracy: Percent of successfully matched pixels

RESULTS & DISCUSSION
In testing our training algorithm, we were able to
classify fire scars at a .99 correct pixel classification
accuracy. Examples of U-Net predicted fire scar
maps can be seen in Figure 2.
Continuing with this research we would like to:
- Modify accuracy measure, Jaccard Index
- Alter the scale of the image subsets
- Test other segmentation architechtures
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