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Abstract: Image processing has emerged as a critical tool across 

diverse domains, including agriculture, healthcare, industrial 

automation, and robotics. This review highlights the major 

technologies employed in image analysis and explores their 

methodologies, strengths, and practical applications. Approaches 

range from traditional image processing techniques to advanced 

machine learning and deep learning frameworks, as well as 

specialised modalities such as hyperspectral and 3D imaging. 

Each method provides distinct advantages, from simple filtering 

and segmentation to real-time object detection and high-precision 

phenotyping, enabling more accurate and efficient analysis across 

various fields. 
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I. INTRODUCTION 

Image processing is a straightforward method for 

analysing various image qualities using different techniques, 

as described by Trigka (2025). [1], Previously, the human 

brain was considered a traditional method for image analysis; 

however, today, machine learning has accelerated image 

processing, allowing us to analyse complex images and 

obtain valuable results and data, as reported by Wang et al. 

[2]. Many advancements in image processing leverage 

artificial intelligence in agriculture, integrating aspects of 

agricultural machinery, chemical applications, medical 

analysis, and biomass utilisation, all supported by high-

quality image acquisition and analysis (Song et al. [3]). Using 

image processing techniques, we can easily analyse complex 

results and identify high-quality images, thereby improving 

crop production. Automated feature learning has greatly 

advanced accuracy and adaptability in image processing.  

In recent years, imaging technologies, particularly deep 

learning and convolutional neural networks, have changed 

how images are analysed and classified for different purposes, 

and they can automatically learn complex data patterns and 

features from large datasets and become highly accurate at 

image recognition and predicting good values.  
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The integration of advanced imaging processing with 

traditional image processing techniques has led to powerful 

hybrid systems that deliver improved performance, 

effectiveness, and scalability.  

II. IMAGE PROCESSING TECHNOLOGIES 

Image processing is a useful method for enhancing digital 

images, and tools are used to improve their quality and make 

them more informative. They are widely used in fields like 

advanced engineering, farming systems, medical imaging, 

remote sensing, robotics, and computer vision. There are 

several techniques based on image processing technologies, 

as shown in Figure 1.  

 
[Fig.1: Image Processing Techniques [4]] 

III. CLASSICAL IMAGE PROCESSING 

Image processing techniques can classify images and easily 

identify their size, shape, texture, and structure, as well as 

large edge objects, for different tasks by using methods such 

as filtering, edge detection, thresholding, and morphological 

operations (Unal et al. [5]). 

A. Machine Learning-Based Image Analysis 

Machine learning can automate the detection of plant 

diseases from images by leveraging models and algorithms. 

Several techniques, such as support vector machines (SVMs) 

and ensemble methods like random forests, are commonly 

used to classify plant diseases from extracted images (Botero-

Valencia et al. [6]).  

B. Deep Learning Approaches 

Deep learning is a specialised approach to using neural 

networks to automate image processing. This can easily 

improve imaging accuracy by leveraging autonomous 

vehicles, medical imaging, and precision agriculture models, 

as well as by Zualkernan et al. [7]. As shown in Figure 2.  
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[Fig.2:  Proposed Model Architecture, Deep Learning-

Based Image Processing Techniques for Classification] 

IV. SPECIALIZED IMAGING TECHNOLOGIES 

A. Hyperspectral Imaging  

Hyperspectral imaging is an advanced image processing 

technology that identifies different types of crops, internal 

and external, and modern places, even when they are not 

visible to the human eye and require examination of 

hyperspectral imaging data, alongside conventional machine 

algorithms (Chen et al. [8]). 

 
[Fig.3: Hyperspectral Imaging System: Dark Room with 

Camera Setup (Left) and Computer for Image Acquisition 

(Right) (with Permission 

https://surfaceoptics.com/hyperspectral-camera-price) [9]. 

B. Multispectral Imaging  

The advanced imaging technique captures image data at 

specific points across different wavelength bands within the 

electromagnetic spectrum. It is commonly used for crop 

analyses, monitoring, and quality valuation in farming 

systems (Walsh et al. [10]). 

 
[Fig.4: Multispectral Imaging—a Space System Captures a 

Swath of Earth; each Pixel Records a Spectrum to Identify 

Materials. Reproduced with Permission from 

(https://innoter.com/en/articles/multispectral-imaging/)] [11] 

C. 3D Imaging  

Types of imaging technologies that can provide clear 

evidence of autonomous navigation and can be evaluated 

automatically, clearly shown in the image as a 3D form, as 

shown in Figure 3. Kim et al. [12]. 

 
[Fig.5:  Proposed Model Architecture: Imaging Analysis 

on Lighting Systems in 3D] 

D. X-ray Imaging  

Advanced imaging techniques, fast and cost-effective, can 

easily detect diseases, broken bones, and other abnormalities 

using various image processing methods. These days, they 

work by exploring different types of data, as Ait Nasser et al. 

[13] do. 

V. CONCLUSION 

In the study, we present different types of image processing 

based on new technological advances in fields such as 

agricultural farming systems, engineering at Technogym, and 

medical lineups. They deliver good production results in a 

short time. Now, researchers will develop new low-cost 

techniques for farmers, and advanced technology will deliver 

reliable, high-quality results through machine learning.  
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