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MenunuHa € mpuKIaaoM iHTeTpalii 6aratbox Hayk. HaykoBi qociipkeHHs y CydacHii MeIMIIMHI Ha OCHOBI IOCSITHEHD (Di3HKH,
xiMmii, GioJsorii, iHpOPMATHKHN Ta IHIMUX HAYK BiIKPUBAIOTH HOBI MOXJIMBOCTI JUIsl BUBYEHHS IMPOIIECIB, SIKi BiJOYBaIOTHCS B
JKUBUX OpraHizmMax, Ta BHMAararoTh SKICHHX 3MiH y IIATOTOBII MeAuKiB. HaykoBo-mpakThdHa iHTEpHET-KOH(EPEHIIis
«P0O3BHUTOK NPHPOJTHUYMX HAYK SIK OCHOBA HOBITHIX JOCArHEHb Y MeIUIMHI» MOKIMKAaHA 3MIHIOBATH CBIJIOMOCTb JIIOJICH,
XapakTep IXHBOI JISUTBHOCTI Ta CTUMYJIOBaTH 3MIiHM Y IIATOTOBII MEAWYHUX KanapiB. BMine 3acToCyBaHHS
Cy4YaCHHUX MPHUPOJHUIO-HAYKOBHX JIOCSITHEHD € 3aM0PYKO0 MOJABIIIOT0 PO3BUTKY MEIUIIUHH K Taly3i 3HAHb.
KondepeHtrist nmpucBsiueHa BUCBITICHHIO HOBHX TCOPETHYHUX 1 MPHKIAJHUX PE3yJbTATIB y raixy3i NPUPOAHHYMX HAYK Ta
iH(OpMaiHHUX TEXHOJOTIH, IO € BaXJIUBHUMH ISl PO3BUTKY MEAWIMHHA Ta CTUMYIIOBAaHHSA B3a€MOJii MK HAayKOBISIMHU
MNPpUPOAHNYNX Ta MEANYHHUX HaAYK.
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ENHANCED FUNCTIONALITY OF pyTorch MODULE IN PROCESSING THE
MEDICAL IMAGES
Nahirniak V.M.
Bukovinian State Medical University, Chernivtsi

volnagwbsmu.edu.ua

In Python programming language, the pyTorch module is a standalone library. It possesses
a variety of methods (functions) which can be applicable to image processing. Some specific methods
implemented in the library is especially suitable for implementation in medical image processing
workflow. Medical images are typically represented as multi-dimensional arrays (tensors), and
pyTorch's tensor operations are efficient tools in manipulation and processing of these images.
PyTorch provides powerful tensor manipulation capabilities (e.g. transposition, convolution,
normalization) which are essential for handling medical image data.

When dealing with radiological images, you are dealing with big amount of data. This
demands suitable and versatile programming tool to process data in the proper manner. And pyTorch
comes handy in this regard. The main goal of image processing is to improve contrast and increase
details’ visibility on radiological images. That would help to improve patients’ diagnostics.

PyTorch includes utilities for loading and preprocessing medical image datasets. The
“torchvision” package, in particular, provides functionalities for common image transformations and
data augmentation techniques, such as rotation, scaling, and cropping. These transformations are
useful for increasing the variability of the training data and improving the generalization of deep
learning models. Also, data augmentation techniques can improve the generalization of deep learning
models for abnormality detection. PyTorch's “forchvision library provides a variety of built-in data
augmentation transformations that can be applied to radiological images during the training process.

A variety of pre-trained deep learning models which pyTorch provides access to, includes
those trained on large-scale image datasets such as ImageNet. While these models may not have been
specifically developed to work with medical images, they can often be fine-tuned or adapted for
medical image analysis tasks through transfer learning.

Researchers and practitioners can use pyTorch's flexibility to develop custom deep learning
architectures tailored to specific medical imaging tasks. This includes designing convolutional neural
networks (CNNs), recurrent neural networks (RNNs), or more complex architectures like U-Net for

tasks such as image segmentation or classification.
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PyTorch seamlessly integrates with modern video processors hardware, e.g. with NVIDIA
GPU. This ability allows conducting the efficient computation and training of deep learning models
on large medical image datasets. This GPU acceleration is crucial for reducing training times, and,
especially, while working with high-resolution images.

There are utilities which pyTorch provides for visualizing medical images and model
predictions during the training and evaluation process. Tools like ‘matplotlib’ or ‘tensorboardX’ can
be used to visualize input images, ground truth labels, and model predictions, aiding in debugging
and analysis.

PyTorch supports techniques for interpreting and explaining model predictions, which are
important in medical applications where understanding the reasoning behind a model's decisions is
crucial. Techniques such as gradient-based attribution methods or attention mechanisms can provide
insights into which parts of an image are most influential in the model's predictions.

In order to deploy different trained models to production environments, one may use the
pyTorch’s various deployment options, including integration with frameworks like ONNX (Open
Neural Network Exchange) for interoperability with other deep learning frameworks, and tools like
TorchScript for optimizing and serializing models for deployment in production systems.
Programming code may include direct queries to an Al platform possessing a catalog of organs and
body parts.

PyTorch can be used to detect problematic or abnormal parts on radiological images through
techniques such as image segmentation and object detection. Here's how it can be done. PyTorch
module facilitates the image segmentation which involves partitioning an image into multiple
segments or regions based on given criteria. In the context of medical imaging, segmentation is often
used to identify and delineate specific structures or abnormalities within an image. PyTorch provides
tools and libraries for building and training deep learning models for image segmentation tasks.
Models such as U-Net, which are widely used in medical image analysis, can be implemented in
pyTorch for segmenting abnormal regions in radiological images.

Following the ideology of deep learning, pyTorch provides implementations of popular
object detection algorithms like Faster R-CNN, YOLO, and SSD, which can be trained on annotated
medical image datasets to detect abnormal regions within radiological images. Object detection is
used to identify and locate objects of interest within an image. In medical imaging, object detection

can be used to detect abnormalities such as tumors, lesions, fractures, or ruptures.
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As one can see, pyTorch provides a robust platform for developing, training, and deploying
deep learning models for a wide range of medical imaging tasks, from image classification and
segmentation to disease diagnosis and treatment planning. It features flexibility, performance, and a
set of libraries and tools which makes it a popular choice for programmers, researchers and medical
practitioners in radiology, radiation oncology, and medical imaging research. By leveraging these
capabilities of pyTorch, researchers and practitioners can develop and deploy deep learning models
for detecting problematic or abnormal parts in radiological images, aiding in the diagnosis and

treatment of various medical conditions.

3ACTOCYBAHHS EJIEMEHTIB LITYYHOTI'O IHTEJIEKTY JJISI CTBOPEHHS
MMPE3EHTAIIHA
Mucbmenensbka LIO.!, Meaemenko I'.B.2, JIedenenko B.JO.?
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ip01589@gmail.com, peleshenko.ganna@gmail.com, lebedenko.vitalii.yukh(@gmail.com

VY cyuacHoMy cBiTi mtydHuid iHTenekT (LI) mBuako po3BUBAETHCS Ta CTa€ HEBiO'€MHOIO
YaCTUHOIO 06aratbox cdep JMOACHKOro KUTTA. OIHI€I0 3 TAKUX cep € CTBOPEHHS Ta pelaryBaHHs
Mpe3eHTamii. 3aBasaku Haa3BuuaiHuM MoxiuBocTsaMm I, ski BkmouaroTh B cebe aHali3 JaHMX,
aBTOMATHU3AIlII0 TIPOIECIB Ta TEHEpAIlil0 KOHTECHTY, MpE3CHTAaIliss MOoXe OyTH ONTHMi30BaHa Ta
MOKpAIIIeHa.

[To-mepmre, HelipoMepeki MOXYTh JTOTIOMOTTH B aHAaNi31 BEIMKUX OOCSTIB NaHUX s
imeHTu(IKaIi KIIOYOBUX MOKA3HUKIB Ta TPEHIB, SKI MOXXYTh OyTH BHKOPHCTaHI NPU CTBOPEHHI
KOHTEHTY npe3eHTariii. Benuki moBHi Moaeni, Taki sk Chat GPT (https://chat.openai.com), Copilot
(https://copilot.microsoft.com) un Gemini (https://gemini.google.com/app) MOXyTh TeHEpyBaTH 17€1,
CTPYKTYpy Ta TEKCTOBI MaTepiand JIsl PE3eHTAIliH.

[To-npyre, Il moxe aBTOMarm3yBaTH OaraTo MPOIECIB, IMOB'SI3aHUX 31 CTBOPEHHSIM
MPE3CHTAIl, TakuxX SK QopMaTyBaHHS CIaliB, pPO3MIIIEHHS KOHTEHTY Ta JOJIaBaHHS
MynIbTUMEINHNX eneMeHTiB. Hampuxmnan, cepBic SlidesAl.io (https://www.slidesai.io) mo3BoJsie

BCTaBJIATH TEKCT JJISl IPE3CHTAIII] Ta HAJAIITOBYBATH KiJIbKICTh CIIAiiB, TEMATHUKY, KOJIbOPH, IIPHPT

IV Haykogo-npakmuy4Ha iHmepHem-KoHgepeHy,ia «Po38UMOK npupoOHUYUX HOYK AK OCHOB8A HOBIMHIX 00CA2HEeHb y MeOUUUHI»
M. YepHisyi, 19 yepsHa 2024 p.

-202-


mailto:ip01589@gmail.com
mailto:peleshenko.ganna@gmail.com

