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Annotation. Digital image processing extends human vision beyond natural limits, unveiling hidden patterns and
reducing noise. Through spatial and frequency domain algorithms, it enhances medical imaging, supports remote
sensing, and ensures industrial precision. Integrated with artificial intelligence, it enables adaptive, real-time

analysis, merging science and philosophy in human perception.

Keywords: digital Image Processing; Algorithms of Perception; Image Surface and Spirit; Segmentation;
Thresholding; Fourier and Wavelet Harmony; The Physician’s Digital Eye; The Third Eye of Space; Noise-Free

Truth; Artificial Intelligence and Human Insight.

RAQAMLI TASVIRLARNI QAYTA ISHLASH ALGORITMLARI VA ULARNING
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Annotatsiya. Raqamli tasvirlarni qayta ishlash inson ko‘rish qobiliyatini tabiiy chegaralardan tashqariga
kengaytirib, yashirin nagshlarni ochib beradi va shovqinni kamaytiradi. Spatial va chastota (frequency) domen
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algoritmlari orqali u tibbiy tasvirlashni yaxshilaydi, masofaviy zondlashni qo‘llab-quvvatlaydi hamda sanoat
aniqligini ta’minlaydi. Sun’iy intellekt bilan integratsiya qilinishi natijasida moslashuvchan, real vaqt rejimidagi
tahlil imkonini yaratadi va ilm-fan hamda falsafani inson idrokida birlashtiradi.

Kalit so’zlar: ragamli tasvirlarni qayta ishlash; Idrok algoritmlari; Tasvir yuzi va ruhi; Segmentatsiya;

Thresholding; Fourier va Wavelet uyg‘unligi; Shifokorning raqamli ko‘zi; Kosmosning uchinchi nigohi; Shovqinsiz
haqgiqat; Sun'iy intellekt va inson idroki.

DOI: https://doi.org/10.47390/ts-v3i7y2025N3

L. Introduction.

In the contemporary landscape of technology, the significance of digital image
processing cannot be overstated. This field harnesses the power of algorithms to manipulate
and enhance images, thereby facilitating a range of applications across various domains,
including medical imaging, remote sensing, and industrial automation [3; 14-15-b.]. The
transition from analog to digital methodologies allows for advanced techniques that not only
improve image quality but also mitigate issues such as noise and distortion prevalent in
traditional processing methods [1; 25-26-b.]. Among the myriad of processes within this
domain, image segmentation serves as a crucial technique, enabling the effective analysis and
interpretation of visual data [2; 7-8-b.]. By employing innovative binarization algorithms,
researchers have successfully optimized thresholding techniques that significantly enhance
image resolution [1; 26-b.], subsequently improving the accuracy of image-based analyses. As
a result, the exploration of digital image processing algorithms is essential for driving
advancements in both scientific inquiry and practical applications.

Digital image processing has emerged as a transformative field that plays a crucial role
in various applications ranging from medical imaging to telecommunications [3; 10-12-b.]. The
ability to manipulate and analyze images digitally enhances accuracy and efficiency in areas
such as medical diagnostics, where algorithms can detect anomalies in scans [4; 31-b.],
significantly improving patient outcomes. Furthermore, advancements in multimedia content
retrieval underline the importance of digital image processing [10; 40-b.], as they enable
sophisticated indexing and retrieval technologies, maximizing the utility of massive image
datasets. The socio-economic implications are profound, as digital technologies not only offer
enhanced capabilities but also confront challenges such as issues of copyright and data
integrity. As the demand for high-quality visual content continues to rise, the importance of
digital image processing becomes increasingly evident, reinforcing its position as a vital
component of modern technology and research.

II. Types of Digital Image Processing Algorithms.

Digital image processing has evolved to include a variety of algorithms, each tailored for
specific tasks within the broader field [3; 18-b.]. Among the prominent types are enhancement
algorithms, which aim to improve the visual quality of images [1; 25-b.] by adjusting brightness,
contrast, and sharpness. These algorithms are crucial in applications ranging from medical
imaging to remote sensing, where clarity is paramount. In addition, transformation algorithms,
such as Fourier and wavelet transforms, facilitate the analysis of images in different domains
[13; 19-20-b.], allowing for applications in image compression and feature extraction. Notably,
the integration of machine learning techniques is revolutionizing the landscape of image
processing, enabling more sophisticated algorithms that can learn from data trends rather than
relying solely on predefined rules. As and highlight, the continuous innovation in these
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algorithms is pivotal for advancing fields such as archaeology, where the need for accurate and
efficient data processing remains critical.

In the realm of digital image processing, the classification of algorithms into spatial and
frequency domains significantly influences the effectiveness of various applications [9; 14-b.].
Spatial domain algorithms operate directly on pixel values, facilitating straightforward
techniques such as image enhancement and filtering [3; 23-b.]. These methods afford intuitive
manipulation of images but may lack robustness when faced with complex image distortions.
Conversely, frequency domain algorithms, which transform images using techniques like the
Fourier Transform, enable the analysis of spatial frequencies [13; 22-b.] and their contributions
to the overall image. This is particularly critical in applications such as digital watermarking [9;
8-b.], where the choice of domain impacts the watermarks’ resilience against attacks. For
instance, a study highlighted the efficacy of wavelet transforms for embedding watermarks due
to their superior adaptability and robustness compared to spatial domain techniques. Thus,
understanding the trade-offs between these domains is crucial for optimizing image processing
methodologies and applications like automated terrain analysis.

I1I. Applications of Digital Image Processing.

The multifaceted applications of digital image processing (DIP) span various fields [3;
24-b.], fundamentally transforming how visual data is interpreted and utilized. In the medical
realm, DIP enhances diagnostic capabilities [4; 30-b.] through advanced imaging techniques
that facilitate more accurate disease detection and treatment planning (Picture 1). Similarly,
military applications leverage DIP for surveillance [8; 11-12-b.] and reconnaissance,
significantly improving situational awareness in complex environments. Additionally, in
satellite imaging and remote sensing, DIP aids in environmental monitoring and urban planning
[13; 21-b.] and environmental monitoring. The importance of effective noise reduction
techniques is highlighted through innovations such as the “local spayed and optimized center
pixel weights (LSOCPW) with non-local means,” which significantly enhance image clarity in
various applications, as demonstrated by superior performance in metrics like peak signal to
noise ratio (PSNR) and mean square error (MSE). Thus, DIP continues to underpin critical
advancements across diverse sectors, underscoring its essential role in modern technology.

Original (Phantom CT/MRI) Noisy Image Denoised (Non-Local Means)

Edge Detection (Sobel) Segmentation (Otsu)

Medical Imaging Pipeline:
1. Noise Reduction

2. Edge Detection

3. Segmentation
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Picture 1 Medical Imaging Pipeline.

The integration of digital image processing algorithms in medical imaging significantly
enhances diagnostic accuracy, providing critical advancements in healthcare. By leveraging
these algorithms, radiologists can perform image analysis consistently across various settings,
thereby improving the reliability of diagnoses and treatment suggestions. The concept of the
Bionic Radiologist exemplifies this integration, merging human expertise with advanced digital
tools to foster more informed decision-making based on precise disease probabilities and
patient preferences. This symbiosis not only reduces the chances of missed diagnoses but also
encourages continuous learning processes that refine imaging techniques. Moreover,
enhancing diagnostic capabilities through digital imaging fosters a more personalized approach
to patient care, as improved analytical tools help maintain a humane and individualized
healthcare delivery model. Consequently, the role of digital image processing is pivotal in
bridging the gap between technology and patient-centered care, ultimately facilitating a
transformative shift in medical imaging practices.

IV. Conclusion.

In conclusion, the advancements in digital image processing algorithms have
significantly transformed applications across diverse fields, including medical imaging,
surveillance, and remote sensing [3; 28-b.]. The exploration of innovative techniques such as
image segmentation reveals the complexity and depth of these algorithms, with methods like
thresholding demonstrating improved resolution and accuracy in capturing essential details.
Furthermore, The development of robust image hashing methods highlights the necessity of
ensuring security and integrity in digital images [2; 14-b.], particularly as they become
increasingly susceptible to manipulation and attacks. The integration of these algorithms not
only enhances the quality of image analysis but also promises to address the challenges posed
by evolving technologies. Therefore, ongoing research and development in digital image
processing are paramount, ensuring that these applications remain effective and reliable in a
rapidly advancing digital landscape.

As the field of digital image processing continues to evolve, several future trends and
developments are poised to significantly enhance algorithm capabilities and applications. One
key trend is the integration of artificial intelligence and machine learning techniques, allowing
for improved image classification, segmentation, and feature extraction, ultimately enabling
more sophisticated analyses across various domains. For instance, advancements in spectral
filtering techniques have demonstrated considerable advantages over traditional methods in
identifying and removing artefacts from digital elevation models, as evidenced by their superior
performance in granular applications such as geomorphological studies. Furthermore, the
integration of artificial intelligence continues to shape the future of DIP [5; 9-b.], enabling real-
time adaptability and broader application in autonomous vehicles and augmented reality [12;
17-b.] platforms. The synergy between emerging technologies and digital image processing
algorithms will undoubtedly drive innovation, facilitating a deeper understanding of complex
visual data.

Adabiyotlar//Iuteparypa/References:

1. Kanrar, Soumen, Mukherjee, Aroop. "Enhancement of Image Resolution by Binarization".
'Foundation of Computer Science', 2011, http://arxiv.org/abs/1111.4800

19


http://arxiv.org/abs/1111.4800

Techscience.uz-Texnika fanlarining dolzarb masalalari 2025-yil |3-jild | 7-son

2.

10.

11.

12.

13.

Liu, Y. L., Xiao, Y.. "A Robust Image Hashing Algorithm Resistant Against Geometrical
Attacks". Spolecnost pro radioelektronické inZenyrstvi, 2013,
https://core.ac.uk/download /30312067

Deshpande, Abhinav. "Digital Image Processing". Institute for Project Management Pvt.
Ltd, 2023, https://core.ac.uk/download /560695915

Dewey, Marc, Wilkens, Uta. "The Bionic Radiologist: avoiding blurry pictures and
providing greater insights". 2019, https://core.ac.uk/download /228064788

Harwood, Tracy, Maltby, John, Mukaetova-Ladinska, Elizabeta. "Role of Artificial
Intelligence (Al) art in care of ageing society: focus on dementia". 'LIDSEN Publishing Inc',
2019, https://core.ac.uk/download /228191193

Javidi, Bahram, Milldn Garcia-Varela, M. Sagrario, Pérez Cabré, Elisabet. "Roadmap on
optical security”. '[0OP Publishing', 2016, https://core.ac.uk/download /81581827
Kumar, Pala Mahesh. "Satellite Image Denoising Using Local Spayed and Optimized Center
Pixel Weights". 'Institute of Advanced Engineering and Science', 2014,
https://core.ac.uk/download /329118472

Frost, F. S, Holtzman, J. C,, Kaupp, V. H., Macdonald, et al.. "Analysis of geologic terrain
models for determination of optimum SAR sensor configuration and optimum
information extraction for exploration of global non-renewable resources. Pilot study:
Arkansas Remote Sensing Laboratory, part 1, part 2, and part 3". 2025,
https://core.ac.uk/download/pdf/42854065

Serdean, Cristian Vasile. "Spread spectrum-based video watermarking algorithms for
copyright protection". 'University of Plymouth’, 2002,
https://core.ac.uk/download /29816683

Boujemaa, Nozha, Compaii6, Ramdn, Dosch, Christoph, Geurts, et al.. "CHORUS Deliverable
2.1: State of the Art on Multimedia Search Engines". Chorus Project Consortium, 2007,
https://core.ac.uk/download /11434796

Sevara, Christopher, Verhoeven, Geert. "Trying to break new ground in aerial
archaeology". 'MDPI AG', 2016, https://core.ac.uk/download /55850378

Visvalingam, Maheswari. "Trends and concerns in digital cartography”. 2025,
https://core.ac.uk/download/151162570

Albani, Arrell, Arrell, Baltsavias, Bishop, Brocklehurst, Brunson, et al.. "Spectral filtering
as a method of visualising and removing striped artefacts in digital elevation data".
'Wiley', 2008, https://core.ac.uk/download /2707869

20


https://core.ac.uk/download/30312067
https://core.ac.uk/download/560695915.pdf
https://core.ac.uk/download/228064788.pdf
https://core.ac.uk/download/228191193.pdf
https://core.ac.uk/download/81581827.pdf
https://core.ac.uk/download/329118472.pdf
https://core.ac.uk/download/pdf/42854065.pdf
https://core.ac.uk/download/29816683.pdf
https://core.ac.uk/download/11434796.pdf
https://core.ac.uk/download/55850378.pdf
https://core.ac.uk/download/151162570.pdf
https://core.ac.uk/download/2707869.pdf

ISSN: 3030-3702 (Online)
CAHT: https://techscience.uz

TECHSCIENCE.UZ

TEXNIKA FANLARINING DOLZARB
MASALALARI

Ne 7 (3)-2025

TOPICAL ISSUES OF TECHNICAL SCIENCES

TECHSCIENCE.UZ- TEXNIKA TAHRIRIYAT MANZILI:

FANLARINING DOLZARB MASALALARI Toshkent shahri, Yakkasaroy tumani, Kichik
elektron jurnali 15.09.2023-yilda 130346- Beshyog‘och ko‘chasi, 70/10-uy.

sonli guvohnoma bilan davlat ro‘yxatidan Elektron manzil:

o‘tkazilgan. scienceproblems.uz@gmail.com

Muassislar: “SCIENCEPROBLEMS TEAM”
mas’uliyati cheklangan jamiyati;
Jizzax politexnika insituti.

87


mailto:scienceproblems.uz@gmail.com
https://techscience.uz/

