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Introduction

Methods/Process

This project in Professor Raghavan’s Networked
Systems lab focuses on using machine learning
models to perform early fire detection. Machine
learning(ML) is a type of artificial intelligence in
which a computer is trained to find patterns in
data sets without those patterns being
programmed by a person. These ML models
use deep computer vision, a subset of ML that
trains computers to identify and comprehend
visual information. They also use convolutional
neural networks (CNN), a type of neural network
commonly implemented in visual deep learning
problems. These early fire detection models
receive a live video feed generated from
sensors to detect if there is a fire. The model
being implemented also shows the specific
area that the fire occurs in.
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Objective & Impact of Professor’s
Research
Oftentimes, wildfires occur in remote areas
where they can proliferate for extended periods
of times before being reported by humans. The
objective of this project is to detect wildfires,
especially in remote areas, so that they can be
effectively contained during their early stages.
Early fire detection will not only alert fire
responders to the wildfires but also allow them
to make effective, educated responses about
the situation. Eventually, this detection work will
be used to create a real time fire perimeter map
which will be used to predict wildfires. Broadly,
this project’s goal is to effectively manage
wildfires and reduce damage to infrastructure
and human lives.

Initially, I studied machine learning and how it works in a broader context. Since our project was
concerned with object (fire) detection, I studied deep computer vision in detail, such as how
convolutional and dense neural networks work together to detect certain patterns in image frames.
I also studied TensorFlow and Pytorch, two popular machine learning frameworks. The model that
the lab planned on using (superpixel model) was initially built to detect city fires, so I investigated
its suitability to detect wildfires. I gathered past wildfire data from the 2020 California wildfires and
ran the model on that video data. However, wildfire detection proved to be a very different task as
wildfires produce an orange haze when burning that city fires lack. Since the superpixel model
worked by selecting groups of pixels in the frame, grouping them according to a color histogram
and then evaluating the difference between
the colors of groups of pixels next to each other, the
difference in colors of wildfires and city fires proved to
change the accuracy of the model. After seeing that the
model was not accurate enough (Figure 5), we decided to
use a different deep computer vision model (YOLO3) and
train it using wildfire specific data. We gathered wildfire
videos and sliced them into image files. I annotated the
image files to indicate if they had fire in them or were clear
Figure 2: Annotating the data (using Vott) to
(Figure 2). I changed the code of the original model so that
train the model with
it effectively served our purposes. I then fed the wildfire data
to the model in order to train it. The new model was significantly more accurate than the previous
one and showed more detail (Figure 3).

Figure 5: Original inaccurate wildfire detection
results

Next Steps
The next steps is to implement these
models with data collected from sensors
and deploy them in wildfire prone areas.
Eventually, the data from these sensors
could be streamed to android and IOS
applications to inform citizens of wildfires.
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