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Abstract:

Electronic microscopic images play a vital role in medical pathology. These images
are basically low contrast images. In order to extract the details from these images, it is
necessary to enhance these images. In this work, an innovative image enhancement and
feature extraction technique is proposed. This technique uses a modified sigmoid function
that accommodates the original microscopic input image characteristics. A novel block-
based input value coupled with the modified sigmoid function is used in this proposed
technique in order to provide good contrast enhancement of an image. Singular value
decomposition plays an important role after DCT because the singular value matrix
determines the intensity values of the input microscopic images. Changes in the singular
values have an immediate impact on the intensity of the microscopic input images. The
proposed methodology essentially converts the input image into the SVD-DCT domain,
normalizes the singular value matrix, and finally reconstructs the enhanced image using
inverse DCT.
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ABSTRACT

Electronic microscopic images play a vital role in medical
pathology. These images are basically low contrast images. In order to
extract the details from these images, it is necessary to enhance these
images. In this work, an innovative image enhancement and feature
extraction technique is proposed. This technique uses a modified
sigmoid function that accommodates the original microscopic input
image characteristics. A novel block-based input value coupled with the
modified sigmoid function is used in this proposed technique in order to
provide good contrast enhancement of an image. Singular value
decomposition plays an important role after DCT because the singular
value matrix determines the intensity values of the input microscopic
images. Changes in the singular values have an immediate impact on
the intensity of the microscopic input images. The proposed
methodology essentially converts the input image into the SVD-DCT
domain, normalizes the singular value matrix, and finally reconstructs

the enhanced image using inverse DCT.
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Chapter -7

CONCLUSION AND FUTURE SCOPE

7.1 Conclusion:

This work mainly consists of Adaptive contrast enhancement
technique with modified sigmoid function and DCT for microscopic
image enhancement and feature extraction. This method has been tried
on various microscopic and other images with varying contrast and
resolution. The proposed work's subjective and qualitative enhancing
efficiency has been assessed. Based on MSE, PSNR, EME, the proposed
technique's enhancement results are compared to those of other
existing enhancement techniques for electron microscopic images. As a
result, we can infer that the proposed algorithm outperforms other
current image-enhancing approaches for smaller block size in terms of
superiority and resilience. The findings depicts that the proposed
strategy for contrast enhancement and feature extraction of electron
microscopic images works efficiently and effectively. After enhancing
electron microscopic pictures of actinomycetes, numerous highly
significant and authentic properties such as long _lament, coil or spiral,
spore and rod form structures are extracted for feature extraction. This
proposed technique can be applied to various images, including satellite
images, radar photos, cardiac ECHO images, X-ray images, MRI images,
electron microscope images, micro-organism images, and real-life

photographic images with poor contrast issues during acquisition.

7.2 Future Scope:

o Electron microscopic images can suffer from various types of image
artifacts and noise, which can reduce their quality and make it difficult

to interpret the images accurately.
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J One novel approach to enhancing electron microscopic images is to
use deep learning-based methods. Deep learning is a type of machine
learning that can learn complex patterns and relationships in data
through multiple layers of neural networks.

. One potential approach is to use a generative adversarial network
(GAN) to enhance electron microscopic images. GANs consist of two
neural networks, a generator and a discriminator, that work together to
generate realistic images from a given input.

J This proposed technique can be applied to various images,
including satellite images, radar photos, cardiac ECHO images, X-ray
images, MRI images, electron microscope images, micro-organism
images, and real-life photographic images with poor contrast issues
during acquisition.

J In the case of electron microscopic images, the generator network
could be trained on a large dataset of high-quality images to learn the
underlying patterns and structures in the images.

J The discriminator network could then be used to evaluate the
quality of the generated images and provide feedback to the generator,

helping it to improve its output.
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