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Abstract: In today’s information age, video data, as an important carrier of information, is growing explosively in terms of 
production volume. The quick and accurate extraction of useful information from massive video data has become a focus 
of research in the field of computer vision. AI dynamic recognition technology has become one of the key technologies to 
address this issue due to its powerful data processing capabilities and intelligent recognition functions. Based on this, this 
paper first elaborates on the development of intelligent video AI dynamic recognition technology, then proposes several 
optimization strategies for intelligent video AI dynamic recognition technology, and finally analyzes the performance of 
intelligent video AI dynamic recognition technology for reference.
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1. Introduction
Recently, intelligent video AI dynamic recognition technology, a key field of artificial intelligence, has attracted 
increasing attention and in-depth research. This technology can automatically detect, track, and identify 
targets in videos, which has a significant impact on enhancing the intelligence level of video surveillance and 
strengthening security capabilities. However, in practical applications, intelligent video AI dynamic recognition 
technology still faces some difficulties, such as insufficient accuracy in recognition and relatively slow 
processing. Therefore, it is necessary to further optimize and analyze the performance of this technology to 
enhance its recognition ability and processing efficiency in complex environments.

2. Development of intelligent video AI dynamic recognition technology
Intelligent video AI dynamic recognition technology, a product intertwined with artificial intelligence and 
computer vision, has evolved from pattern recognition to deep learning applications, with each development 
stage reflecting the intelligence and hard work of numerous researchers.

In the early stages of intelligence, video recognition technology began to develop. At that time, due to the 
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constraints of hardware computing power, researchers mostly relied on simple image processing methods and 
pattern recognition techniques when analyzing static images. Although the results were limited, these efforts 
laid a solid foundation for subsequent development.

At the beginning of this century, with the rapid improvement of computing power and the breakthrough 
of machine learning theory, video recognition technology has opened a new stage of rapid development. For 
example, machine learning algorithms such as support vector machines (SVM) and random forests are widely 
used in feature classification and recognition, which greatly improves the accuracy of recognition technology.

In the early 2010s, the rise of deep learning brought revolutionary changes to intelligent video AI dynamic 
recognition technology. The appearance of a convolutional neural network (CNN) makes the feature extraction 
process increasingly automatic and intelligent, and significantly improves the adaptability and recognition 
accuracy of the model to the complex environment. Meanwhile, recurrent neural networks (RNN) and their 
variants such as Long short-term memory networks (LSTM) have demonstrated powerful dynamic feature 
capture capabilities in processing video sequence data [1-3].

3. Optimization strategies for intelligent video AI dynamic recognition technology
3.1. Innovative improvements at the algorithm level
The accuracy and stability of dynamic recognition of intelligent vision AI depend on innovative breakthroughs 
at the algorithm level, and only by integrating more sophisticated hierarchical structures and new neural 
network modules can it be possible to improve the adaptability of the model to objects of various sizes and 
shapes. For example, in the aspect of network architecture, a multi-scale feature extraction module can be 
introduced, which makes use of features extracted at different levels to improve the model’s ability to recognize 
objects of different sizes. The specific method can be to use a pyramid-shaped convolution layer to extract 
coarse-grained and fine-grained features, and then integrate them to obtain more comprehensive information [4]. 

3.2. Rational allocation and optimization of computing resources
Because the complexity of AI models is increasing, the demand for computing resources is also rising, so 
the optimization and reasonable allocation of computing resources has become a key chain to improve the 
performance of intelligent video AI dynamic recognition technology. For hardware, the powerful parallel 
processing capability makes GPU a key support for AI computing, and using GPU to accelerate the training 
and reasoning process of deep learning models can significantly improve the computing speed and shorten the 
response time. Edge computing, as a new computing model, moves computing tasks from the central server 
to the edge node of the network, which is close to the source of data generation, which can not only reduce 
the delay of data transmission but also help reduce the pressure on the central server to a certain extent. For 
applications that require fast response, edge computing has obvious advantages [5,6].

3.3. Adjustment and design of system architecture
In the design and adjustment process of system architecture, it’s crucial to prioritize the concept of modularity. 
This approach enhances system flexibility and scalability, enabling it to adapt to changing needs easily while 
facilitating maintenance and upgrades in subsequent stages. The specific operation involves breaking down 
the system into independent modules, such as video collection, feature extraction, and object identification, 
ensuring that each module can be optimized separately without impacting others. Additionally, in large-scale 
video analysis applications, data transmission often poses a challenge to system operation, leading to network 
congestion and processing delays. Therefore, the system needs a data caching mechanism and transmission 
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strategy, such as distributed storage and parallel processing technology, to reduce the burden of the server and 
improve the data processing speed. Further, compression algorithms can also be used to reduce the amount 
of data, and more efficient coding methods can be used to reduce the bandwidth required for transmission, 
significantly improving the speed and efficiency of data flow. At the same time, the feedback mechanism is 
constructed to realize the real-time self-optimization of the system, which is extremely important to maintain 
the optimal operating performance of the system.

3.4. Data augmentation and quality control of annotation
In order to optimize the efficiency of the model, the strategies of data enhancement and annotation quality 
control can be considered. Data enhancement generates more diverse training samples by transforming and 
expanding the original data so that the model is more adaptable to different environments and changes. In video 
data, a variety of enhancement techniques such as random cutting, rotation, scaling, brightness adjustment, 
etc., can be applied. The transformation of video frames to simulate the environment under different angles, 
proportions, and lighting conditions can improve the impact resistance of the model to different environments. 
In addition, it can also use time sequence transformation, such as random sampling of video frames, image 
flipping, frame difference, etc., to simulate different dynamic changes and motion situations. To a certain extent, 
annotation quality control is an important step to ensure the accuracy and consistency of annotation data [7-9].

3.5. Human-computer interaction and user experience optimization
In the wide application of intelligent video AI dynamic recognition technology, the optimization of human-
computer interaction interface and the improvement of user experience have become important factors in 
determining its market competitiveness. In order to improve the user experience, it is necessary to fully consider 
the needs and habits of users when designing the system to ensure that the system is not only powerful but also 
easy to operate and understand. First, an intuitive and easy-to-use interface design enables users to quickly get 
started with the system when they first encounter it. Simplifying operation steps and integrating function entry 
can reduce the cognitive burden of users and improve operation efficiency. At the same time, clear prompt and 
feedback mechanisms are also essential, they can help users to understand the running status of the system 
in real time, to avoid unnecessary operation errors. Secondly, a stable system can ensure that users do not 
have frequent failures or crashes during use, thus enhancing the user’s sense of trust in the system. In order to 
achieve this goal, it is necessary to pay attention to the quality of code and the robustness of the system in the 
process of system design and development to ensure that the system can quickly return to normal operation 
when problems occur [10].

4. Performance of intelligent video AI dynamic recognition technology
4.1. Accuracy
To ensure continuous improvement in this important dimension, scholars have explored all possibilities 
from multiple directions and conducted in-depth research. At the algorithm level, representatives advance 
the application of cutting-edge deep learning models by tuning network models and parameter settings to 
allow models to more accurately extract key features from images. Meanwhile, the use of big data and cloud 
computing provides solid support for the progress of model learning. With massive annotated data, models are 
capable of comprehensive learning and adapting to various complex situations and targets. Furthermore, the 
integration of multimodal technology allows models to comprehensively utilize diverse information such as 
sound and text in images, further improving recognition accuracy. In addition to optimization at the algorithm 
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level, researchers also optimize from the perspective of practical application to improve technology accuracy. 
For example, in security monitoring, when models are combined with contextual information, they can identify 
abnormal events more accurately; in intelligent transportation, real-time analysis of traffic flow data enables a 
more accurate prediction of traffic congestion [11-12].

4.2. Real-time performance
Real-time performance, which is crucial for the effectiveness of practical applications in various fields, 
especially in scenarios requiring immediate response such as security monitoring and smart transportation, the 
processing rate of technology is critical. To meet the requirements of real-time performance, researchers have 
carried out multidimensional optimization and attempts. First, it is necessary to optimize the architecture and 
parameters of algorithms. Researchers simplify network architecture and reduce computational complexity to 
enable models to process image data more quickly while maintaining high recognition accuracy. In addition, 
the application of hardware acceleration technologies has greatly improved processing speed. The application 
of high-performance computing devices such as GPU acceleration and dedicated processors enables models 
to process and analyze large amounts of data in a short period. Techniques such as stream processing and 
parallel computing further improve system throughput and response speed. Stream processing allows models 
to receive and process image stream data in real-time without waiting for the entire image file to be processed, 
while parallel computing allows multiple computing units to process different data segments simultaneously, 
significantly reducing processing time in such scenarios.

4.3. Robustness
Robustness, or the ability of detection technology to respond to complex environments and variable factors, 
is one of the important indicators for evaluating its performance. In practical operations, image scenarios are 
often affected by various factors such as changes in lighting, occlusion, and dynamic background interference, 
making it necessary for technology to possess strong robustness to ensure stable recognition performance 
in various complex environments. To improve the robustness of the technology, researchers have employed 
various techniques. Among them, the introduction of attention mechanisms and the fusion of multi-scale 
features allow models to focus more on extracting key information, making background noise and disturbance 
factors more ignorable. Additionally, in practical applications, the use of techniques such as anomaly detection 
and fault-tolerant mechanisms plays a key role. Based on real-time monitoring and judgment of recognition 
results, the system can timely detect and handle abnormal situations, avoiding recognition errors caused by 
environmental changes or target occlusion.

4.4. Scalability
With the widespread expansion of applicable scenarios and the gradual improvement of technology, the 
scalability of technology has become more crucial. First, modular and standardized design concepts are widely 
used in the expansion of technology. By dividing technology into many independent modules, each module 
has clear functions and interfaces, facilitating replacement and upgrading. At the same time, standardized data 
facts and communication protocols enable technology to connect and integrate with other systems and devices, 
improving the flexibility of technology and reducing the cost of expansion and maintenance. Secondly, the use 
of development tools such as APIs and SDKs provides developers with more convenient and flexible expansion 
paths, allowing developers to easily call various functions of technology to implement their own business 
requirements and enabling developers to customize and optimize technology according to actual needs [13-16].
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4.5. Security
With the wide application of technology, more and more data and information are involved. How to ensure 
the security of these data and information and prevent illegal acquisition, tampering or abuse has become a 
problem that must be faced in the development of technology. At present, the encryption of data can ensure 
the security of data during transmission and storage, and prevent illegal interception and cracking. At the same 
time, strict permission control and authentication mechanisms need to be implemented in the process of data 
access and use to ensure that only authorized personnel can access and use relevant data. In addition, network 
security technologies such as firewalls and intrusion detection systems can monitor and defend against network 
attacks and intrusions in real time, ensure system stability and data integrity, and prevent attackers from taking 
advantage of them.

5. Conclusion
In summary, the optimization and performance analysis of intelligent video AI dynamic recognition technology 
not only promotes technological development in this field but also provides valuable references and insights 
for other related fields. It is hoped that future research can continuously break through existing limitations on 
the basis of ensuring the reliability and stability of technology, promote the expansion of intelligent video AI 
dynamic recognition technology to more extensive application scenarios, and bring more benefits to human 
society.

Disclosure statement
The author declares no conflict of interest. 

References
[1] Huang H, Liu W, Ji S, 2024, Design of Dynamic Popular Science Equipment Based on AI Image Recognition 

Technology. Equipment Management and Maintenance, 7: 64–67.
[2] Wang C, Xu H, Wu H, et al., 2023, Research on Dissemination Characteristic Recognition Method of Disruptive 

Technological Knowledge Network Based on Dynamic Structural Entropy. Library and Information Service, 67(24): 
54–71.

[3] Yang Y, 2023, Application of Wireless Radio Frequency Identification Technology in Intelligent Management System 
of Coal Mine Electromechanical Equipment. Inner Mongolia Coal Economy, 2023(21): 144–146.

[4] Xing X, Ren L, Lei X, et al., 2023, Research on Disruptive Technology Identification Based on Patent Topic 
Evolution: Taking Class Brain Intelligence Field as an Example. Journal of Intelligence Science, 41(03): 81–88.

[5] Zhang Z, Cheng Z, 2023, Technology Leading Rush to the New Track of Artificial Intelligence. Fujian Daily, August 
26, 2023.

[6] Yang Y, Kong L, 2023, Intelligent Glove Device for Finger Dynamic Recognition Tracking Based on VR Interaction 
Technology. Electronic Manufacturing, 31(04): 12–15.

[7] Cheng Y, 2022, Research on Intelligent Recognition and Dynamic Prediction Method of Fire Video, Southwest 
Jiaotong University.

[8] Guo Y, 2022, Intelligent Identification Technology of Power Grid Dynamic Topology Structure Based on Particle 
Swarm Optimization Algorithm. Machinery Design and Manufacturing Engineering, 51(03): 127–130.

[9] Luan D, Yang H, Feng J, et al., 2021, Research on Automatic Picking and Joining Intelligent Technology of Braking



147 Volume 8; Issue 3

Wind Pipe in Grouping Station Vehicles. Railway Transportation and Economy, 43(08): 51–57 + 70.
[10] Wu W, 2024, Regulatory Dynamic Regulation of Risks of Application of Artificial Intelligence Multimodal General 

Large Model Data Compliance Technology. Science and Law (Chinese and English), 2024(2): 117–126.
[11] Song K, Chen Y, 2024, A New Method for Dynamic Evolution Analysis of Technology Topics: DPL-BMM Model. 

Journal of the China Society for Scientific and Technical Information, 43(01): 25–33.
[12] Pan X, 2023, Digital Supply Chain: Green Synergistic Effect of Intelligent Technology and Dynamic Capability—

Empirical Research Based on 200 Manufacturing Enterprises. Supply Chain Management, 4(11): 87–96.
[13] Zhang Y, Ma C, Song T, et al., 2023, Research and Practice of Intelligent Mining Technology in Huangling No.1 Coal 

Mine: Intelligent Mining Technology Based on Fusion Iterative Planning Control Strategy of Dynamic Geological 
Model Big Data. Intelligent Mine, 4(09): 61–65.

[14] Feng Z, Bai H, Qiao Y, et al., 2023, Construction Scheme of Dynamic Equipment Intelligent Diagnosis Algorithm 
Model Based on Cloud Platform. Manufacturing Automation, 45(08): 183–187.

[15] Liu G, 2023, Research on Key Technologies of Dynamic Early Warning of Multiple Organ Dysfunction Syndrome, 
dissertation, Academy of Military Sciences.

[16] Wang D, 2023, Research and Implementation of Intelligent Dynamic Detection Technology for Unauthorized 
Vulnerabilities in IoT Devices, thesis, Beijing University of Posts and Telecommunications. 

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


