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Abstract. With the development of the times, words play an indispensable role in
daily life. Therefore, text recognition detection is very important. In recent years,
although there have been many research achievements and progress in text recog-
nition detection, there are still situations of ambiguity and distortion in text recog-
nition. Therefore, it is necessary to further upgrade the text recognition detection
algorithm. This paper studied the application of artificial intelligence (Al) tech-
nology in text recognition and detection algorithms, aiming to further improve
the accuracy of text recognition and detection algorithms through Al technology.
This article tested the improvement of text recognition detection accuracy using
Al technology through experiments. The experimental data showed an improve-
ment of at least 11% and at most 19%, indicating that Al technology can achieve
good results in text recognition and detection algorithms.
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1 Introduction

Text recognition is currently a popular research topic. Text recognition can scan docu-
ments and images, which can bring great convenience for people to obtain this article.
Text recognition is constrained by the clarity and color difference of the image. There-
fore, text recognition detection needs further improvement, and studying how to upgrade
text recognition detection algorithms is of great significance.

Many scholars have conducted some research on text recognition. Scholar Chen X
introduced an image database for handwritten text recognition research, which included
digital images of approximately 5000 city names, 5000 state names, 10000 postal codes,
and 50000 alphanumeric characters [1]. The architecture of the scene text recognition
system proposed by Lin H had two unique characteristics. (1) It is end-to-end trainable,
and most existing algorithm components are trained and tuned separately. (2) It naturally
processes sequences of any length without involving character segmentation or horizon-
tal scale normalization [2]. Petrova O believed that text recognition in natural scenes
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had always been an active research topic in the fields of computer vision and pattern
recognition [3]. Although the research on text recognition is deep, there are still some
shortcomings that need to be addressed.

The improvement of text recognition detection algorithms is now a very urgent
problem to be solved. This article studied text recognition detection algorithms using
Al technology. This article tested the user satisfaction of text recognition detection
algorithms using Al technology through experiments, and found that the satisfaction
was very good. The improvement of text recognition detection accuracy has been tested
again, and it has been found that the accuracy improvement is good, which proves that
Al technology can play a good role in text recognition detection algorithms.

2 Text Recognition and Detection Based on Al

2.1 Overview of Text Recognition

Optical character recognition, also known as text recognition, converts images of typed,
handwritten, or printed text into machine encoded text electronically or mechanically,
whether these characters come from scanned documents, document photos, or scene
photos (such as text on signs and billboards in landscape photos) or subtitle text super-
imposed on images (such as from television broadcasts). Optical text recognition is a
discipline that integrates pattern recognition, Al, and computer vision [4, 5]. Optical char-
acter recognition allows for easy viewing, searching, and recognition of text in images
and labels. Before Al was applied to text recognition, people attempted to solve the
machine learning problem of text recognition using traditional computer vision technol-
ogy. These traditional methods focus on structured text in text recognition. In a standard
background, using appropriate lines and standard fonts, most of the text is relatively
dense and can be well recognized [6, 7]. The problems with text recognition are shown
in Fig. 1:
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Fig. 1. Problems with text recognition

(1) Significant differences in handwriting and font (such as handwriting and font). (2)
Due to factors such as light and material, the same text can have significant differences in
different scenes [8, 9]. (3) The complex background, noise, flash, multi word, geometric
distortion, etc., of an image. It is in this context that text recognition based Al methods
are widely studied and applied, and are widely applied in various industries. The use
of Al optical character recognition technology can: (a) Reduce costs. (b) Accelerate
workflow speed. (b) Automation of file routing and content processing. (d) Centralization
and security of data. (e) Obtain the latest and most accurate information on improving
services [10, 11].

Automatic text detection and reading in natural scenes is an important part, which
can be used for several challenging tasks, such as image based machine translation,
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autonomous vehicle or picture, video indexing. In recent years, the task of detecting and
recognizing text in natural scenes has received great attention from computer vision and
document analysis. In addition, in other fields of Al, recent breakthroughs have made it
possible to create better scene text detection and recognition systems.

2.2 Steps for Text Recognition

In general, text recognition in images involves two stages. One is to detect the text in the
image, and the other is to use recognition technology to obtain information about the
text. Text detection is a prerequisite for text recognition, while traditional text detection
techniques mainly focus on document images. In these images, there is a significant
difference between text and background, and background information does not cause
significant interference with the text. In general, in these images, the text carrying impor-
tant information is black, while the non important background is white. Therefore, it is
easy to separate the required text itself from the image, and then recognize the separated
text through text recognition technology to obtain text content information. However,
in natural scenes, there are significant differences between text and background, such
as excessive contrast between text and background, or exposure to light. In addition, in
natural scene images, there are differences in text size, font, color, and other aspects.
For example, large and small characters can appear simultaneously in images, and text
can be non horizontal or even circular. A character can have many colors, which makes
text recognition very difficult.

2.3 Overview of Al

Al, abbreviated as Al, belongs to a branch of computer science and is a discipline used
to simulate, extend, expand, and learn the theories, methods, technologies, and applica-
tion systems of human intelligence. Al products include intelligent systems, intelligent
machines, robots, and so on [12, 13]. There are two ways to implement Al, one is the
Engineering approach, which utilizes traditional programming techniques to present
intelligent effects to the system, regardless of whether the methods used are those used
by humans and animals. The second type is simulation, which needs to be executed in
the same way as humans and other organisms [14, 15]. The process of using Al is shown

in Fig. 2:
Model design § ;

Evaluation and verification

<>

Training optimization Deployment and implementation

Fig. 2. Processes used by Al
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2.4 Main Application Fields of AI

Natural language processing: In the application of Al, the most critical is natural lan-
guage processing, which enables efficient interaction between people. Deep learning
algorithms based on big data and parallel computing have made great progress in nat-
ural language processing [16, 17]. At present, the technologies in this field include
language engineering, data processing, linguistics, etc. Among them, the most represen-
tative ones are customer service, robot chat, etc. In 2017, Google, Apple, Amazon, and
other companies all released audio and home appliances controlled by sound [18, 19].

In the field of computer vision: Al is mainly applied in the field of computer vision,
which imitates the human visual system and enables computers to determine the posi-
tion, motion status, and recognize objects. In the process of application in the field of
vision, there are a total of three stages: target detection, target recognition, and behav-
ior recognition. At present, the most mature ones are facial recognition systems, pupil
recognition systems, and fingerprint recognition systems. The most advanced machine
vision technology can automatically extract the features of targets from a large amount
of data and recognize them based on these features, greatly improving the accuracy of
recognition [20].

2.5 Technical Support for AI

The technical support of Al includes algorithms: the so-called algorithms describe the
strategies and mechanisms for solving problems in a systematic way, so that they can
obtain the desired results in a limited time based on specific rules. In recent years, with
the continuous development of new algorithms, the ability of machine learning has been
greatly improved, especially in the increasingly mature situation of deep learning theory.
Many companies provide advanced technology to the industry through cloud computing
or open source methods, and package advanced algorithms into easy-to-use products,
greatly promoting the development of Al technology.

Big Data: With the rapid development of mobile internet, massive amounts of data
such as social media, mobile terminals, and inexpensive sensors are being quickly col-
lected. With the continuous discovery of the value of data, various data management
and analysis technologies are also constantly developing. In the field of Al, there are
many machine learning algorithms, such as recognition of images, text, and speech, that
require a large amount of data to be trained and continuously optimized. Nowadays, all
of this is readily available, and big data has played a promoting role in the development
of Al laying a good foundation for its development.

Computational power: Al requires extremely high computational power. In the past,
people’s research on Al was often limited by the computing power of a single computer.
Inrecent years, with the rapid development of cloud computing technology, its computing
power has been greatly improved. Machine learning, especially deep learning, requires
high computational resources, while cloud computing has a computing power of up to 1
trillion times per second. In addition, with the continuous progress of graphics processor
technology, Al technology has also been greatly developed, and the use of multi core
parallel methods can greatly improve the processing speed of Al. With the help of cloud
computing technology, image processors can achieve large-scale and low-cost computing
power. The key technologies in Al are shown in Fig. 3:
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Fig. 3. Key technologies in Al

2.6 Algorithms in AI

Genetic algorithm: Genetic algorithm is an algorithm that imitates the law of survival of
the fittest and survival of the fittest in nature and is developed to find the best solution.
This algorithm starts from an initial population and restricts the chromosomes above the
optimal solution gene. Each chromosome has a corresponding constraint characteristic
value, which is manifested as the arrangement and combination of genes and determines
the external characteristics of the individual. For example, the characteristics of black hair
are determined by alleles on chromosomes, which control hair color. With the emergence
of the first generation of groups, according to Darwin’s theory of evolution, over time,
previously unsuitable groups would continue to be eliminated and gradually produce
more adaptable groups to new environments. In each generation, individuals who meet
the conditions are selected as fathers, and the crossover and mutation of natural genes
are simulated to generate new solutions. Finally, the best individual in the last group is
decoded to become the near optimal solution of the problem.

Ant colony algorithm: Ant colony algorithm is a population optimization method
that has its advantages and disadvantages compared to other methods. First of all, the ant
colony algorithm introduces a positive feedback mechanism, so that it can continue to
accelerate, so as to quickly get the optimization results. In this process, each individual
can release its own pheromone and achieve communication between individuals. During
the search process, multiple individuals can execute in parallel, greatly improving the
computational power and execution efficiency of the algorithm. On this basis, a proba-
bility based search method is proposed to avoid errors caused by local minima during
the search process.

2.7 Text Recognition Under Al

Convolutional based recurrent neural networks are widely used for text recognition in Al
This method first preprocesses the image for text recognition, and then proceeds in two
steps: (1) Feature extraction is performed using convolutional neural network method.
(2) Neural networks are an Al optical text recognition method that pre measures the
position and value of text characters, enabling text recognition. Convolutional layers
are widely used in image classification tasks due to their efficient feature extraction
ability. Neural networks can be used to detect meaningful edges in images, thereby
obtaining (at a higher level) shapes and composite images. For example, compared
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to fully connected neural networks, convolutional neural networks can repeatedly use
different pattern detection filters on images, thereby reducing the complexity of image
recognition. Then, text recognition can be achieved by utilizing the relationships between
characters. Circular networks have shown good performance in processing data with
varying lengths. The most commonly used method is to use long-term short-term memory
cells to solve asymptotic disappearance (asymptotic disappearance in a given weighting
function, asymptotic disappearance).

2.8 Use of AI Technology

Al technology can grayize color images and process them accordingly. The process of
turning an image into an image with only black and white colors is called binarization,
which can be obtained through thresholding. Thresholding is the process from input
image a to input image b. The calculation method for b is shown in formula 1:

la>T
— = 1
b {Oa<T M

In formula 1, T represents the threshold. If the input image a is subjected to
segmentation threshold processing, the inter class variance ¢ obtained is shown in
formula 2:

¢ = de? ()

In formula 2, d represents the proportion of foreground pixel count to the entire
image, and e represents the proportion of background pixel count to the entire image.
The maximum threshold f of variance c can be obtained by using the traversal method,
and the calculation method of f is shown in formula 3:

Vb

=% 3)

3 Simulation Experiment on the Application of AI Technology
to Text Recognition Detection Algorithms

The use of Al in text recognition and detection is quite popular. This article conducted
an experimental study on the improvement of text recognition and detection algorithms
under Al technology, to verify whether the accuracy of text recognition and detection
can be improved through Al algorithms. This article conducted an experimental survey
on the satisfaction of 100 groups of users who used Al technology for text recognition
and detection algorithms with the effectiveness of Al technology (out of 100 points).
The satisfaction situation is shown in Fig. 4.

Al technology has better image processing capabilities and is expected to have good
results in text recognition. From the experimental results in Fig. 4, it can be seen that
users who use text recognition detection algorithms based on Al technology have a
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Fig. 4. Employee satisfaction of text recognition detection algorithm using Al technology

satisfaction score of 70 to 100 points with the algorithm. This indicates that users who
use text recognition and detection algorithms based on Al technology are quite satisfied
with the role of Al algorithms in text recognition and detection algorithms.

This article also tested the improvement of text recognition detection algorithm detec-
tion accuracy after using Al technology in five groups. The improvement of accuracy is
shown in Fig. 5.
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Fig. 5. The improvement of the accuracy of text recognition detection algorithm

From the experimental results in Fig. 5, it can be seen that the accuracy of the text
recognition detection algorithm using Al technology has improved by a minimum of 11%
and a maximum of 19%. From this experimental data, it can be seen that Al technology
can improve the accuracy of text recognition detection algorithms, indicating that Al
technology can achieve good results in text recognition detection algorithms.
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4 Conclusions

Text recognition is a commonly used technology nowadays. Through text recognition,
various types of text can be accurately read out, making it easier for people to obtain
the text they need. When people need text that can be obtained by machines without
manpower, it greatly reduces the workload of text processing. However, there are still
many difficulties in text recognition. Because some texts have uneven or blurry areas,
which affect the recognition effect, new technologies are needed to improve the qual-
ity of text recognition. This article studied the application of AI technology in text
recognition detection algorithms, which aimed to improve the accuracy of text recog-
nition detection algorithms through AI technology. This article tested the improvement
of recognition accuracy of text recognition detection algorithms using Al technology
through experiments, and found that the effect was good. Therefore, it has been proved
that Al technology had a good effect in text recognition detection algorithms. Due to
space limitations, there are still many shortcomings in the experiments conducted in this
article, and further improvements are needed in the future. Finally, it is wished that the
text recognition detection algorithm could be increasingly improved.
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