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Introduction 

Modeling recurring concepts in unbalanced data streams is a machine learning 

task that involves classifying data when the number of examples of each class 

is unequal. Data imbalances can occur, for example, when one of the classes is 

very rare, or when some examples were dropped due to data errors or 

incompleteness. 

Different methods can be used to model repetitive concepts in unbalanced data 

streams, depending on the specific task and data properties. 

Post description 

In this project, we aim to model recurrent concepts in data streams whose 

distribution is skewed. To do this, you need to complete the following subtasks: 

1. Implementation of a graphical model that models concepts in an unbalanced 

data stream as states/nodes; 

2. Inclusion of one oversampling method (random oversampling, localized 

oversampling, SMOTE, ...) to increase the number of minority instances before 

a classifier is assigned to a single state/node, and thus eliminate class 

imbalance; 

3. Dynamic visualization of the graphic model using Directed Graph. 
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Work process 

An algorithm such as GraphPool was studied. A lot of information was also 

analyzed to work with this algorithm. There were some difficulties while working 

with it, such as memory leaks and very long model training, but these were fixed 

by fixing some variables[1]. 

To get acquainted with such a concept as GraphPool, the Hierarchical Graph 

Pooling with Structure Learning algorithm was implemented 

 

 

 

 

Fig. 1. Combining graphs with structure study. 

 

 

This is a PyTorch implementation of the GraphPooling algorithm, which learns a 

low-dimensional representation for the entire graph. In particular, the graph join 

operation uses node functions and graph structure information to perform 

downsampling on graphs. Then, the structure learning layer is put into a union 

operation, which aims to learn the refined graph structure that can best 

preserve the important topological information [2]. 
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Implementation of the code: 

 

Fig. 2. Project structure 

Here we can find the combined data for the work model and the loads for the 

learning model. 

 

Code ("main.py") 

 

In this part of the code you can see the most important main function, in which 

the parameters are parsed and the model training function is called, and the 

result of the work is displayed. 

 

Model training function 
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This part includes additional libraries. 

In this part of the code there is a declaration and the main implementation of the 

class responsible for training the model. There is also a parameter responsible 

for preparing data for further training. 
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In this part of the code you can observe the main mathematical calculations of 

model training. This part of the function is the main one 
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At one time, the final calculation and return from the function were implemented 

here 

Implementation of the model (model.py) 
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In this part of the code, you can see the implementation of the class for the data 

pool 
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Using the DesnseGCNConv plug-in library, input GCN occurs, after which 

assign GCN occurs and is transmitted to output. 
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In this part of the code, previously processed data is converted into layers, 

which are the main ones for using the graph pool algorithm. 

Added Imbalance-Learn to make data set imbalance 

 

And in the end, the Graph pool algorithm is used with the prepared data, the 

result of which can be observed in the following graph for balanced and 

unbalanced data. 
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Fig. 3 The result of the work 

The first GraphPool algorithm is basic. Second, after adding unbalanced 

training. The blue lines are the artificial datasets and the gray lines are the real 

datasets. We can see that in both cases, real datasets have better accuracy 

than artificial datasets [3]. 

Conclusion 

This short report provides a model for possible use to solve the problem at 

hand. There was work here to make GraphPool more user-friendly and 

compatible with data streams. Added unbalanced training to create imbalanced 

datasets and tested how it works with different data streams. We noticed that 

data passing through the balanced stream ran more clearly and looked more 

comfortable. The most common methods include overfitting, weight function, 

sample selection, and using learning algorithms that deal well with unbalanced 

data. Each method has its advantages and disadvantages, so the choice of a 

particular method depends on the properties of the data and the purpose of the 

simulation. 
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