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• Concentration of pollutant in rivers can be 
characterized by 1D function.

• Pollution diffusion can be described by diffusion 
functions. U is pollution profile, and F is 
concentration scaling.
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Pollution, especially water pollution, is a severe 
problem as it influences our fresh water supply. In 
most cases, the irregular diffusion of pollution 
makes it a difficult task to detect and locate the 
pollution source. 

A convolutional neural network is constructed to extract the 
information (features) from the pollution data and predict the 
location of pollution source. It consists of:

Besides the final layer, the overall structure of the neural network 
includes 20 layers.

Given pollution profiles, concentration functions 
are predicted. According to the predictions, the 
locations of pollution sources are also predicted.

• Convolutional layer
This is the core layer of neural networks 
which extracts the features. A 
mathematical operation of convolution or 
transposed convolution is done in it, 
where the input is the array data and the 
kernel (array of weights), and the output 
is the feature map.

• Pooling layer
Pooling is used to reduce data size and 
improve computational efficiency.
Two kinds of pooling layers are in this 
neural network: max pooling and average 
pooling. For each smaller group of input 
data, max pooling outputs the largest 
number to represent the group, while 
average pooling outputs the mean of all 
numbers in that group. 

Comparing to real 
solutions, an average 
error rate of 2.192% 
is reached. Images 
show prediction vs. 
solution and the 
error between them.

Motivation

Introduction

Objectives

• Data of pollution 
given is U(x) in the 
form of 1D array. 
Indices represent 
the positions and 
values characterize 
the diffusion.

• Model and formulate pollution diffusion
• Construct convolutional neural network for 

solving diffusion equations
• Predict pollution sources given image/array data 

of pollution diffusion

Methods

Predicted results are considered accurate. Room of 
improvements exist for smoother output 
concentration function and more accurate 
prediction on boundaries. 2D models can also be 
developed for more general application.

Results

Conclusion
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Figure 1. Representation of 1D Array

Figure 2. 1D Convolution

Figure 3. 1D Pooling

Figure 4. Neural Network Structure

Figure 5. Prediction, Solution, and Error


