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Annotation: With the rapid advancement of artificial intelligence technology, machine learning-

based network image recognition has made significant strides in computer vision systems of most 

countries, impacting both production and daily life. Building on this progress, a computer network 

image recognition system has been developed using machine learning techniques that focus on image 

features such as crossverification, fitting, accuracy, feature selection, and dimensionality reduction. 

The findings indicate that machine learning algorithms enhance the stability and multi-domain 

applicability of computer image recognition through cross verification and adjustments in decision tree 

units. Additionally, recognition technologies that utilize feature vector extraction, edge information, 

and texture characteristics from machine learning algorithms contribute to improved accuracy in image 

recognition.  
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Introduction. 

Artificial intelligence (AI) technology has become prevalent across various sectors of society, offering 

significant conveniences in both daily life and production while also driving social and economic 

progress. AI encompasses a wide range of advanced technologies, including computers and networks, 

and integrates engineering and mathematical sciences. To maximize the potential of AI, research in 

this field should aim to align machine operations with human cognition, enabling machines to 

recognize and comprehend the world at a human level, as well as analyze, think, and solve problems 

similarly to humans. 

With the increasing popularity of electronic devices like smartphones and digital cameras, people now 

have more ways to capture images. Consequently, extracting valuable feature information from a vast 

array of images and distinguishing between them has become crucial. As artificial intelligence and 

automatic recognition technologies mature, innovative machine learning algorithms (such as random 

forests) are being rapidly integrated into image recognition processes. These algorithms play a vital 

role in automating digital image recognition. Unlike traditional network image recognition methods, 

machine learning algorithms gather extensive simple unit information from images and possess 

capabilities for distributed storage, processing, classification, comparison, and automatic learning and 

recognition. Moreover, machine learning's unique ability to process nonlinear image data effectively 

addresses the limitations of conventional computer-based image recognition systems, enhancing their 

intuitive understanding of images. 

In summary, this study leverages highly efficient and accurate machine learning algorithms as the 

foundation for image recognition technology. It applies these algorithms within network image 

recognition systems through neural network intelligent control, feature vector extraction, optimization 

of information combination, and classification. This approach aims to improve the accuracy of digital 

image recognition while making the intelligent image recognition process more systematic and 

comprehensive. By evaluating the accuracy of machine learning in image recognition and analyzing 
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feature vectors and other metrics, this research provides valuable scientific insights for the design, 

implementation, and application of machine learning-based image recognition systems. 

Analysis of the design principle of the overall architecture of the system. 

Currently, in the realm of intelligent technology research, image recognition system technology plays a 

crucial role in enhancing the accuracy of image interpretation and addressing practical challenges 

related to image feature pixels. This study develops an image recognition system utilizing machine 

learning algorithms that exhibit strong fitting capabilities, minimal bias, and high cross-verification 

accuracy. Within the machine learning framework, the image recognition system primarily identifies 

and recognizes patterns through two approaches. The first involves preprocessing image data, 

extracting feature information, and classifying outputs. This category recognition relies on analyzing 

relevant feature vectors derived from the collected image data, which are then classified by a unit that 

effectively enhances the accuracy of both image classification and recognition. The second approach 

involves the machine learning algorithm learning simulated image feature vector indices using its 

training and test sets. During detection and recognition, image information is categorized based on a 

predefined standard learning sample set, with feature vector values extracted from various learning 

samples, thereby accurately completing the image recognition task by simulating similar algorithms 

within the defined standard test set. 

To facilitate machine learning in the field of artificial intelligence and ensure seamless operational 

development, several strategies can be employed: Environmental Adaptability in Machine Learning: A 

significant distinction between humans and machine learning lies in environmental adaptability. Thus, 

it is essential to prioritize environmentally adaptive machine learning within artificial intelligence. 

Achieving desired outcomes requires creating suitable environments to enhance the responsiveness of 

the AI system. Additionally, environmental adaptability is vital for establishing an internal 

preservation system. However, since environments are often complex and dynamic, a substantial 

amount of data is necessary to support machine learning, eliminate irrelevant programs, mitigate 

various interferences, and continuously summarize findings to guide research and development in 

artificial intelligence. This approach adds complexity to machine learning and can impact the stability 

of AI systems. (2) Constructing a Machine Learning Feedback Evaluation System: A key task in 

machine learning is to establish a feedback evaluation system encompassing various elements, 

including basic feedback and assessment complexities arising from diverse concepts. When developing 

a strategic analysis and evaluation framework, it is crucial to create an appropriate evaluation system 

that is applied rationally and scientifically. It is important to consider real-world situations and 

complete relevant tasks incrementally while ensuring transparency and openness in the evaluation 

process and results. (3) Expanding the Machine Knowledge Base: In executing machine learning, it is 

essential to scientifically develop a comprehensive machine knowledge base that includes a variety of 

expressions covering feature vectors, network associations, and more. To achieve this objective, 

expanding the machine knowledge base is necessary to enhance the effectiveness of machine learning 

efforts. 

Machine learning computer image recognition technology analysis. 

In the initial phase of computer image recognition, the technology offered advantages such as efficient 

information storage, compressibility, and a low rate of image distortion. However, with the ongoing 

advancements in modern science and technology, computer image recognition has progressively 

evolved towards greater intelligence and automation. This evolution has led to the development of 

various image recognition technologies, including machine learning, genetic algorithms, and neural 

networks, with neural network technology playing a particularly crucial role.  

Neural networks primarily function by constructing effective mathematical prediction models that 

analyze the fundamental properties of image structures through linear weighting of input signals, 

summation, and threshold methods. This process enables the extraction and selection of relevant 

feature vectors from images in a novel recognition framework. Initially, image samples are learned and 

trained to minimize the error range during feature vector comparison and extraction. Subsequently, the 
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image recognition process is executed using a decision tree unit distribution, which enhances both the 

stability of the recognition process and its overall accuracy. 

Currently, computer image recognition powered by machine learning algorithms is extensively applied 

across various domains, such as image batch processing and traffic dispatch management. For 

instance, in traffic dispatch management, machine learning-based image recognition extracts feature 

information from vehicles, enabling classification and comparative analysis. By leveraging a vehicle 

storage database, it can quickly retrieve information based on different feature vector indicators. This 

facilitates timely image data processing through classification units, ultimately enhancing management 

and control capabilities in real-world applications. 

Machine learning algorithm design. 

As the field of image recognition continues to advance, the effective application of sophisticated and 

comprehensive intelligent machine learning algorithms becomes increasingly essential. Machine 

learning algorithms are complex, distributed mathematical models that draw from multiple 

interdisciplinary domains, including probability theory, statistics, and convex analysis. These 

algorithms extract feature vectors from image input data using sub-vectors, allowing for the 

classification and recognition of target images through multiple simulations. This process utilizes 

digital feature information to conduct image recognition and classification while minimizing the size 

of the original machine learning model for standard image data. Consequently, a compressed training 

model—achieved through iterative testing with training and test sets—is implemented within the 

computer image recognition system to ensure efficient, accurate, and scientifically grounded image 

recognition, comparison, classification, and storage. 

To better understand the core principles behind the design of machine learning algorithms in image 

recognition, this study begins by examining the artificial neural units within machine learning. It 

reveals that when a single neural unit receives input from other units during the learning process, it 

recognizes feature vectors and outputs information through cross-validation, analysis, and 

classification. The features are then transmitted to a single neuron for systematic mathematical 

analysis, leading to the development of a mathematical model that encompasses the perception layer, 

output layer, and hidden layer of the machine learning algorithm. 

The perceptual mathematical model established by the machine learning algorithm significantly 

enhances the analysis of image feature vectors, thereby improving the accuracy of image recognition 

in computer networks. 

The basic flow of image recognition processing by machine learning methods 

This paper aims to develop an intelligent image recognition system for computer networks using 

machine learning techniques. A crucial aspect of enhancing detection and recognition accuracy in 

single image recognition is the careful selection of feature vectors from the detection images. In this 

study, the process of image feature selection begins with a preliminary correlation analysis, where 

single-dimensional feature correlation scores are obtained through the filtering of selected network 

image features. Subsequently, threshold filtering is applied to eliminate poorly correlated or redundant 

feature vectors during the image recognition process. After this filtering step, the chosen single-

dimensional feature vectors are integrated into the machine learning algorithm. Multiple sets of 

features are then predicted and evaluated through empirical model analysis, allowing us to select 

strongly correlated feature combinations as the foundational feature vectors for identification, 

detection, and learning analysis in this research. 

Currently, challenges such as difficulties in feature recognition training and low accuracy due to high 

data dimensionality frequently arise in machine learning image recognition. To address these issues, 

this paper analyzes relevant image recognition systems from multiple perspectives and theoretical 

frameworks. It proposes the construction of a mathematical model based on principal component 

analysis (PCA) to facilitate feature data analysis. This approach aims to enhance recognition accuracy 

while mitigating the "curse of dimensionality" in machine learning through image feature 
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dimensionality reduction. Dimensionality reduction offers two key benefits: (1) it optimizes data 

structure, enabling data visualization and simplifying analysis and exploration; and (2) it enhances 

feature training and prediction within the machine learning process. By leveraging the principles of 

dimensionality reduction and utilizing the covariance matrix as a foundational element, this paper 

decomposes the features of computer network images, mapping high-dimensional feature data to a 

lower-dimensional space, thereby improving both the efficiency and accuracy of machine learning. 

Image recognition processing process analysis. 

Currently, intelligent machine learning-based image recognition systems are categorized into two main 

types based on information recognition technology and processing methods: neural network image 

recognition technology and nonlinear dimensionality reduction image recognition technology. 

Nonlinear dimensionality reduction techniques are particularly focused on exploring and analyzing 

high-dimensional challenges in digital image recognition. For instance, when high-dimensional data is 

collected from low-resolution images, such as 250 M × 250 M pixel images located in a 62,500 M 

space, the complexity of the data increases significantly. The substantial computational demands, 

extensive data storage requirements, and the intricate raster types of image feature elements make it 

challenging to recognize high-dimensional spatial feature data and vector recognition coefficients, 

leading to reduced accuracy in image recognition. To address these issues, nonlinear image recognition 

technology is employed to reduce the dimensionality of high-dimensional feature values, facilitating 

the segmentation of basic image data and ultimately enhancing both the accuracy and efficiency of 

image recognition during processing. 

Furthermore, in computer image recognition processes, the vast amount of information generated by 

machine learning algorithms can lead to accuracy issues in extracting and recognizing image feature 

information if only sequential recognition is performed. This not only affects precision but also places 

a heavy burden on computational resources. To mitigate these challenges, a preprocessing approach is 

implemented. Initially, the original image data is converted to grayscale and simplified into black and 

white formats, enhancing the image feature pixel index through grayscale and contrast algorithms. 

Subsequently, the distribution patterns of image pixels are analyzed, allowing for effective 

preprocessing in extracting image feature vectors. This enhances the alignment of feature vectors 

during the recognition process. Additionally, the differentiation between normal and abnormal image 

information is improved through the machine learning system and extensive cross-verification 

comparisons, thereby elevating the overall intelligence level of image recognition. 

Computer identification system function modules enable analysis. 

In the process of computer image recognition and processing, the functional modules of the system 

(such as image transformation, boundary removal, feature vector screening, extraction, etc.) play a 

vital role, and the implementation process of the functional modules in this paper is as follows: (1) The 

functional module components are mainly feature vector screening, machine learning model training, 

image display area, prediction classification display area, prediction result generation, etc[6]. ; (2) 

Through each component functional unit, the original picture resources are obtained by opening the 

camera through the hardware device, and the original picture is reduced in dimensionality reduction 

and feature vector selection; (3) Import the selected computer image feature elements into the feature 

vector model based on principal component analysis, and carry out feature analysis and extraction of 

the identified images; (4) After the recognition analysis, the new picture is loaded into the pretrained 

model for predictive analysis to generate the recognition result of the image; (5) Output the image 

feature prediction results of machine learning to a new text box, and perform the process of size 

adjustment, brightness adjustment, strip adjustment, texture adjustment and resolution adjustment. 

Image recognition construction in machine learning mode to achieve analysis. 

Machine learning-based image recognition technology primarily interprets sensory data through 

processes such as digital pattern perception, calibration, classification, and input within machine 

models to extract image pixel feature vectors. This technology converts images, text, and other data 

types into vectors in the current digital recognition framework. As a result, it enhances both the 
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accuracy and performance of various data types during the digital interpretation of images while 

enabling the learning and recognition of complex feature vectors, ultimately reducing the error rates 

associated with machine learning methods. For instance, in constructing image recognition systems, 

complex feature learning and recognition occur in several stages: vector learning for edge detection; 

deep texture feature recognition, where detection becomes progressively more sophisticated 

throughout the recognition process, evolving from edge detection to recognizing deep maximum 

thresholds. 

In summary, intelligent image recognition technology leveraging machine learning algorithms 

systematically optimizes algorithm models by developing feature vector models related to images and 

integrating multidisciplinary cross-assistance features. Additionally, provided that the image data 

meets storage requirements, model training is conducted using machine learning training and test sets, 

which continuously enriches the image recognition feature element database. Currently, detection 

algorithms predominantly utilize regional convolutional networks for real-time fast target detection 

and object recognition. During the extraction of feature vectors from the database, the process is 

divided into three main components: the extraction layer, fusion layer, and output layer. In the 

extraction layer, feature values of image pixels across different dimensions are collected; in the fusion 

layer, multi-scale feature maps are generated for target image detection; and finally, the output layer 

facilitates the delivery of extracted image feature indicators. This structured approach effectively 

enhances both the accuracy and efficiency of recognizing image pixel feature index information. 

Analysis of Image Recognition System Applications. 

The machine learning-based image recognition algorithm developed in this paper demonstrates high 

accuracy, intelligence, and comprehensiveness, characterized by two key features:  

It effectively integrates feature vectors with edge information through edge extraction, enhancing 

recognition accuracy, intelligence, and comprehensiveness during its development and 

implementation.  

By utilizing fundamental image attributes (such as color, edge information, and texture features) as 

localization factors for recognition, it achieves precise identification of specific image areas 

throughout the construction and application phases. 

Consequently, this system is particularly well-suited for practical applications in various domains, 

including smart homes, finance, traffic safety, security, and intelligent healthcare. For instance, in 

smart home environments, high-definition cameras capture and recognize images to enable early 

warning displays. If suspicious individuals are detected by intelligent access control systems, 

information can be swiftly relayed to user management offices, facilitating prompt voice alerts and 

enhancing security through intelligent image recognition. 

Conclusion. 

The computer network image system is established through the cross-verification of machine learning 

algorithms and the repeatability testing of recognition characteristics across training and test sets. This 

approach significantly enhances the intelligence, efficiency, safety, and accuracy of computer image 

recognition. Additionally, the machine learning methodology enables the recognition and analysis of 

multiple image feature vectors, colors, edge information, and texture features, underscoring the critical 

role of this technology across various fields. 
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