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Abstract: As the core driving force behind today's technological advancements, artificial intelligence (AI) 
is profoundly reshaping the technological landscape of computer vision and networking fields. This paper 
systematically explores the current application status, technological principles, and future development trends of 
AI in these two domains. In the field of computer vision, the paper focuses on deep learning-based technologies 
such as object detection, image recognition, facial recognition, and video analysis, and demonstrates their 
practical application value through real-world cases in medical imaging and autonomous driving. In the 
networking field, the paper elaborates on AI's innovative applications in network security, network optimization, 
and intelligent network management. The article also proposes strategic recommendations for promoting AI 
development, from the perspectives of technological integration and data privacy. By synthesizing authoritative 
data and the latest research results, this paper provides an important reference for technological development 
and practical applications in these fields.
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Introduction

Artificial intelligence (AI) aims to equip 
machines with human-like intelligence, 
enabling them to simulate human thinking 

and behavior, and thus achieve automated decision-
making and task execution. Computer Vision (CV) 
and networking are critical application domains for AI, 
with both playing essential roles in various industries. 
CV is dedicated to enabling computers to understand 
and interpret the content of images and videos, with 
broad application prospects in areas such as security 
surveillance and autonomous driving. The networking 
field encompasses environments such as the internet 

and the Internet of Things (IoT), where AI applications 
can enhance network performance, security, and 
intelligent management. Therefore, studying the 
application of AI in CV and networking is of great 
practical significance.

1.	The	Application	Value	 of	Artificial	
Intelligence	 in	 Computer	Vision	 and	
Networking
1.1 Breakthrough Progress in the Field of Computer 
Vision
In  the  f ie ld  of  CV,  AI  has  made  s ign i f ican t 
advancements through deep learning algorithms, 
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particularly Convolutional Neural Networks (CNNs). 
These technologies enable computers to automatically 
learn features from vast amounts of image data, 
accomplishing tasks such as image classification, 
recognition, and detection. This has dramatically 
improved the accuracy and efficiency of computer 
vision tasks, allowing computers to make more 
precise decisions in complex scenarios[1]. For instance, 
innovations in models such as CNNs have increased 
image recognition accuracy from 75% in 2012 to 98% 
in 2023 (Source: ImageNet competition report). In 
medical image analysis, AI-assisted diagnostic systems 
can quickly identify tumors and lesions. In the field 
of autonomous driving, AI can analyze road images 
in real-time, providing valuable insights for decision-
making. In the medical field, AI-assisted diagnostic 
systems have achieved a detection accuracy of 96.3% 
in lung nodule identification, significantly higher 
than the average performance of radiologists (Source: 
Nature Medicine, 2021).

1.2	Technological	 Innovations	 in	 the	Networking	
Field
AI's application in the networking field is primarily 
reflected in three aspects:

(1) Security Protection
In the networking field, AI leverages its powerful 

data processing and real-time response capabilities to 
meet the security demands arising from the explosive 
growth of network data during digital transformation. 
AI can analyze traffic in real-time, monitor behaviors, 
quickly identify security threats, and automatically 
respond to improve protection efficiency and reduce 
risks. Examples include intelligent firewalls that 
block malicious attacks and AI-powered vulnerability 
scanning to uncover unknown vulnerabilit ies. 
Machine learning-based intrusion detection systems 
have improved attack detection rates to 95%, while 
maintaining a false positive rate below 1% (Source: 
Cisco Annual Security Report).

(2) Performance Optimization
AI-driven network performance optimization has 

seen groundbreaking advancements. For instance, 
Google's BBR congestion control algorithm, optimized 
by AI, has increased network throughput by 40% 
(Source: ACM SIGCOMM).

(3) Intelligent Operations and Maintenance (O&M)

AI-powered intelligent O&M systems have made 
significant strides. Huawei's AI O&M system can 
predict device failures up to 72 hours in advance with 
an accuracy rate of 89% (Source: Huawei Technical 
White Paper). IBM Watson AIOps can achieve: 
a 90% reduction in fault localization time; a 40% 
improvement in solving complex issues; and a 75% 
reduction in Mean Time to Repair (MTTR).

2. Key Technologies and Applications of 
Artificial	Intelligence	in	Computer	Vision
2.1 Evolution of Object Detection Technology
Object detection is one of the most important tasks in 
CV. Its goal is to accurately locate and identify specific 
objects in images or videos. Deep learning-based object 
detection algorithms, such as Faster R-CNN, YOLO 
(You Only Look Once) series, etc., have achieved 
remarkable results.

Faster R-CNN introduces the Region Proposal 
Network (RPN), which allows for the rapid generation 
of candidate regions that are likely to contain objects, 
followed by classification and localization of these 
regions. The YOLO series algorithms, on the other 
hand, adopt an end-to-end design philosophy that 
transforms the object detection problem into a 
regression problem, offering high detection speed. 
This makes it suitable for real-time object detection 
scenarios, such as vehicle and pedestrian detection in 
intelligent transportation systems.

2.2 Industrial Applications of Image Recognition
Image recognition refers to the classification and 
understanding of the content within images. In daily 
life, image recognition technology has a wide range of 
applications, such as photo categorization in albums 
and product quality inspection in industrial production. 
The ImageNet Large Scale Visual Recognition 
Challenge (ILSVRC) has been a key driver in the rapid 
development of image recognition technology.

Deep learning-based image recognition models, such 
as residual connections (ResNet), VGG, and others, 
continuously deepen the network structure, allowing 
them to learn more complex image features, thereby 
improving the accuracy of image recognition. In the 
industrial quality inspection field, Tesla's factory uses 
an AI vision inspection system to achieve a 99.5% 
defect detection rate, while reducing labor costs by 
60% (source: Tesla Annual Report). BOE applies AI 
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technology for panel defect detection, resulting in a 3% 
improvement in product yield (source: BOE Technology 
Bulletin). These practical examples fully demonstrate 
the significant value of artificial intelligence-based 
image recognition technology in enhancing industrial 
production efficiency and quality control.

2.3 Face Recognition
Face recognition is a popular application area in CV, 
which can accurately identify faces in images or videos 
and perform identity verification. Face recognition 
technology has the advantages of being contactless, 
convenient, and efficient, and it has been widely 
applied in fields such as security, finance, and access 
control systems. Face recognition mainly includes 
three steps: face detection, feature extraction, and 
feature matching. Currently, deep learning-based 
face recognition algorithms, such as FaceNet and 
ArcFace, have made significant breakthroughs in face 
recognition accuracy and robustness.

2.4	Video	Analysis
Video analysis is the process of processing and 
understanding video sequences. It can be used in fields 
such as video surveillance, intelligent transportation, 
and video content moderation. Video analysis tasks 
include object tracking, behavior analysis, and event 
detection[2]. Deep learning-based video analysis 
algorithms can leverage the spatiotemporal information 
in videos, improving the accuracy of analysis.

3. Applications of Artificial Intelligence in 
the	Network	Domain
3.1	Network	Security
Network security is a critical issue in the network 
domain, and AI technologies can provide powerful 
support for network security. In the area of network 
intrusion detection, machine learning algorithms can 
identify potential intrusion behaviors by learning 
normal and abnormal network traffic patterns.

For instance, deep learning-based intrusion detection 
systems can perform real-time analysis of network 
traffic and automatically detect new types of network 
attacks. In malware detection, AI can analyze the 
behavioral characteristics and code structure of software 
to determine whether it is malicious. Furthermore, AI 
can be applied in areas such as encryption technology 
and security vulnerability prediction, enhancing overall 

network security.
According to IBM’s 2023 Data Breach Cost Report, 

companies using AI technology reduced data breach 
detection time by an average of 108 days, saving 
approximately $1.3 million. In network intrusion 
detection, Darktrace’s AI system uses unsupervised 
learning algorithms to achieve real-time detection 
of zero-day attacks, with an accuracy rate of 99.9% 
(source: Darktrace Technical White Paper 2023). In 
the field of malware detection, Microsoft Defender ATP 
uses deep learning models to increase the detection rate 
of new types of malware to 98.5% (source: Microsoft 
Security Report 2023). Additionally, Google’s AI 
encryption system has achieved quantum-safe data 
transmission, making decryption 10^15 times more 
difficult (source: Nature 2022).

3.2	Network	Optimization
The goal of network optimization is to improve 
the performance and efficiency of networks, and 
AI technology can play a significant role in various 
aspects. In network resource allocation, machine 
learning algorithms can dynamically adjust the 
distribution of network resources based on real-time 
changes in network traffic, thereby improving network 
utilization.

AI-driven network optimization technologies have 
achieved remarkable results. Alibaba Cloud uses 
reinforcement learning algorithms to dynamically 
allocate data center resources, increasing server 
utilization by 40% and reducing energy consumption 
by 25% (source: Alibaba Cloud Technical Report 
2023) [3]. In network congestion control, Google's BBR 
v3 algorithm uses machine learning to predict network 
traffic, improving TCP throughput by 35% (source: 
ACM SIGCOMM 2022). Cisco’s network optimization 
solution employs AI predictive models to stabilize 5G 
network latency within 5ms (source: Cisco Annual 
Technology Report 2023).

3.3	Intelligent	Network	Management
Inte l l igent  network management  enables  the 
automation of network device configuration, fault 
diagnosis, and performance monitoring. AI technology 
can analyze the operational data of network devices to 
automatically detect faults and anomalies within the 
network, and take timely corrective actions.
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4. Application Strategies of Artificial 
Intelligence	 in	 Computer	Vision	 and	
Networking
4.1 Technological Integration and Innovation
4.1.1	Integration	of	Computer	Vision	and	Cross-
Modal Technologies
As the  pe rcep tua l  en t ry  po in t  fo r  a r t i f i c i a l 
intelligence, the development of CV deeply relies 
on the collaborative innovation of deep learning and 
machine learning algorithms. For example, CNNs 
have significantly improved image classification 
and object detection accuracy by incorporating 
structural optimizations such as ResNet and attention 
mechanisms (Vision Transformer, ViT). Google's ViT 
model transferred the Transformer architecture from 
natural language processing (NLP) tasks to visual 
tasks, achieving a top-1 accuracy rate of 88.36% on the 
ImageNet dataset, a 5 percentage point improvement 
over traditional CNNs, demonstrating the potential 
of cross-modal technology integration. Furthermore, 
combining  NLP technology for  c ross -modal 
understanding between images and text can support 
multi-source information fusion analysis in complex 
scenarios such as intelligent security and autonomous 
driving.

4.1.2	Synergy	Between	 the	Network	Domain	and	
Emerging Technologies
First, AI + IoT. Siemens has combined digital twin 
technology with CV to monitor industrial equipment 
in real-time, tracking parameters such as vibration 
and temperature. By combining visual inspection 
data on surface defects, they have achieved a 95% 
accuracy rate in fault prediction and reduced unplanned 
downtime by 40% (Siemens 2023).

Second, AI + 5G Edge Computing. China Mobile, in 
collaboration with Huawei, developed a 5G + AI edge 
computing solution that reduces video analysis latency 
from 200ms with traditional cloud computing to 
50ms, supporting real-time vehicle trajectory tracking 
and congestion warning in intelligent transportation 
systems (Source: Journal of Communications, 2023).

4.2 Data Quality and Privacy Protection
Data is the cornerstone of artificial intelligence, and its 
quality and security directly determine the effectiveness 
of models[4]. In the field of CV, a full-process data 

management system covering collection, cleaning, 
annotation, and enhancement must be established to 
ensure the accuracy (e.g., low noise, high resolution) 
and diversity (e.g., lighting, angles, scenes) of image/
video data, especially to address long-tail distributions. 
Facing the need for petabyte-level data storage, 
distributed file systems (such as Ceph) and cloud 
computing elastic resource pools can facilitate efficient 
data access and horizontal scalability.

In the network domain, data privacy protection 
requires the construction of a "cryptography-access-
governance" triple barrier: ensuring sensitive data 
is "usable but invisible" through homomorphic 
encryption and differential privacy technologies; 
dynamically managing access permissions with a zero-
trust architecture; and establishing a data lifecycle 
governance mechanism that defines collection, sharing, 
and destruction rules. For example, Tencent’s "Mi 
Ying" system uses federated learning technology 
to collaborate with 50 hospitals to train a cross-
institutional lung nodule recognition model. The 
model’s accuracy was improved to 97.3% without data 
leaving the local domain, while also meeting medical 
compliance requirements.

Conclusion
In summary, the application value demonstrated by 
artificial intelligence in the fields of CV and networking 
is immense and immeasurable. It has powerfully 
driven the rapid development of these two fields and 
brought unprecedented transformation and valuable 
opportunities to various industries. From healthcare 
to transportation, security to finance, AI is ubiquitous. 
As technology continues to progress and application 
scenarios expand, we have good reason to believe that 
artificial intelligence will play an even more crucial 
role in the future, creating more convenience and 
surprises for human society.
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