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APPLICATION OF CONVOLUTIONAL  
NEURAL NETWORKS FOR PLANKTON CLASSIFICATION 

 
Convolutional neural network (CNN) is a type of feed-forwarding ar-

tificial neural network. CNNs are biologically inspired: it is known that cats 
have a complex cell structure in their visual cortex with two types of neural 
cells. The idea of CNNs is to use two similar types of layers: convolutional 
and pooling layers. Convolutional layers apply several learnable filters, 
known as kernels, to whole input with overlapping. By doing this CNNs can 
detect kernel specified pattern in input. Pooling layers apply specified non-
linear function to not overlapping sets of input. CNNs are known to be more 
accurate for image recognition problems [1], so CNNs was chosen for the 
problem of plankton classification. 

The problem of plankton classification was to classify black-and-white 
images in 121 classes. There were given train dataset with images labeled 
with classes. Most of those classes match with biological classification of 
plankton; but there were also some classes for different types of image arte-
facts. As images had different resolution data preprocessing needed. At first 
stages it only included simple image resizing. Later more complex prepro-
cessing were added, which included image rotation around mass centre, ap-
plying Canny edge detector. 

Neural networks were created with PyBrain [2] library, which allows 
to create complex connections between layers, including connections with 
shared weight, which can be used as convolutional kernels for CNNs. Im-
ages were processed with Python Image Library (PIL). For preventing code 
duplication some additional modules were written. 

For this problem different network configurations and different image 
preprocessing methods were tested. As learning CNNs requires complex cal-
culations to be done, only some networks were learnt to give result better than 
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random value would give. That networks have a convolutional layer with 5 
kernels, a pooling layer, a convolutional layer with 4 kernels, a pooling layer; 
the output of the last layer was connected into fully connected layer, which 
then connected to output. For fully connected and convolutional layers sig-
moid function was used, and for pooling layers maximum function was used. 
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КОМПЬЮТЕРНОЕ МОДЕЛИРОВАНИЕ ОСАДКИ  

ПРЯМОЙ ЗАБИВНОЙ ЦИЛИНДРИЧЕСКОЙ СВАИ  

В НЕЛИНЕЙНО-ДЕФОРМИРУЕМОМ  

ГРУНТОВОМ ОСНОВАНИИ 

 

В работе рассматриваются прямые забивные цилиндрические сваи. 

Для забивной сваи характерно уплотнение грунтового основания, при-

мыкающей к боковой поверхности сваи. Рассматривалось влияние 

уплотнения грунта в окрестности забивной цилиндрической сваи на ее 

осадку в грунтовом основании. Оценивались размеры деформируемой 

области и зоны уплотнения. При общей постановке рассматриваемой за-

дачи сваи и грунтового основания образуют сложную нелинейную фи-

зическую систему. В формализованной постановке данная задача клас-

сифицируется как краевая задача нелинейной математической физики. 

Исследование такой системы возможно только методами  математиче-

ского и компьютерного  моделирования на основе метода конечных эле-

ментов, метода энергетической линеаризации и метода вариантного про-

ектирования [1]. Для исследования математической модели поставлен-

ной задачи был использован программный комплекс «Энергия-ОС» [1]. 

Было построено и исследовано 10 модельных задач.  Вследствие прове-

денного анализа результатов моделирования было показано, что несу-

щая способность забивной цилиндрической сваи вследствие учета 

уплотнения увеличилось на 5%. Сравнение результатов компьютерного 
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