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Deep learning, an artificial intelligence (Al) method, emerged shortly after the development of machine learning and other technologies. It enables
machines to learn and interpret certain types of data in a large dataset, giving computers the ability to apply human-like thinking. In recent years,
scholars have conducted in-depth research on deep learning and, subsequently, deep learning models have become widely used in the field of text
emotion translation. However, few scholars have applied deep learning technology to the translation of children’s picture books. The main goal of Al
technology is to reduce the cost of human labor and enable humans to process transactions more efficiently. Al technology has been widely used in
speech translation and the translation of sophisticated literary works. The application of Al technology to the translation of children’s picture books
has become the focus of current translation studies and computer science scholars. Firstly, this paper explains the concepts related to deep learning,
artificial intelligence and translation of children’s picture books. Then, in order to investigate the current status of the English translation of children’s
picture books, online questionnaires are distributed to translation writers, preschool and primary school teachers, and primary school students. The
survey questionnaire given to translators comprised items related to the sales of translated picture books; the teachers’ questionnaire pertained to
the accuracy of the translation of picture books; and the survey of primary school students sought to determine whether they were interested in the
content of the translated picture books. The statistical results obtained from the analysis of the survey data indicated that the sales of current English
translations of children’s picture books are not high, the translated content is not aligned with children’s interests, and the translations themselves are
not accurate. Finally, a targeted solution is designed based on the translation strategies that have been applied to translated children’s books that have
a high number of sales, the alignment of content with children’s interests, and the application of Al deep learning technology to ensure that translations
are accurate. According to the results of a second questionnaire survey of the same participants, the English translation of children’s picture books,
when combined with deep learning Al technology, is improved in terms of efficiency, accuracy, and other indicators.
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1. INTRODUCTION

with artificial neural network algorithm as the core [2]. It
also accelerates the development of Al-based mark detection

Deep learning is an algorithm that allows computers to
learn the complex features of data by building hierarchical
structures to fit models that mimic the work of the human
brain [1]. Nowadays, with the maturity of research, deep
learning has gradually developed into an algorithm system
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technology [3]. The 21st century saw the advent of the big
data era, in which the development of algorithm technology
and Al represented by machine learning has made great
strides and gained strength through data mining and algorithm
improvements [4, 5]. At present, many industries and other
sectors are actively implementing Al technology [6]. For
example, artificial intelligence technologies such as intelligent
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Figure 1 The trend of combining English translation of children’s picture books with computer technology.

Table 1 Sales of translated picture books.

No. Title of translated picture book  Annual sales

1 “The Little Prince” 190000
2 “Grimm’s Fairy Tales” 900000
3 “Doraemon” 3000000

Table 2 Accuracy of picture book translation.

No. Title of translated picture book  Translation accuracy ([0, 1])
1 “The Little Prince” 35%
2 “Grimm’s Fairy Tales” 33%
3 “Doraemon” 29%

voice assistants, logistics robots, driverless cars, 5SG mobile
phones and networks are widely used in everyday activities
[7]. Given the low population growth in recent years, it has
become increasingly important to ensure that, from birth,
children are given the best opportunities to learn. This has
become the focus of the government, the public, teachers and
scholars [8]. From birth, children are exposed to visual images
and derive knowledge from what they see, which will have
an impact on their perspective of the world, their thinking
and mental state, and their perceptions of physical changes.
Generally, children are curious about pictures and patterns;
therefore, picture books are a means of visually displaying
various elements of culture [9]. Combining picture books with
children’s education is also a current trend. In order to expose
children to other cultures at an early age, the introduction
into the domestic market of best-selling translated English
picture books is the main way to achieve this. The various
illustrations and connotations in the best-selling English
picture books abroad will also provide favorable support
for children’s physical and psychological growth. Some
excellent translated works also have the effect of establishing
children’s worldview, aesthetics and cognitive ability. Due to
the late start of China’s modern art and comics industry, the
content of picture books produced locally has low output, low
professional level and poor quality [10]. The introduction of
picture books translated from English is still the main demand
at present. To improve the quality, efficiency of English
translations of children’s picture books, accuracy and other
indicators are also important for translators, parents, teachers
and children themselves [11, 12]. The combination of English
translations of children’s picture books with computers has
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gradually become a trend, and institutions predict the future
development of this trend as shown in Figure 1.

2. QUESTIONNAIRE SURVEY
AND ANALYSIS

In order to investigate the current status of English translations
of children’s picture books, 1,200 questionnaires were
distributed to a total of 50 translators, preschool and primary
school teachers, and primary school students. The surveys of
the adults related to the accuracy of the translation of picture
books, while the survey of primary school students sought
to determine whether they were interested in the content
of the translated picture books. The volume of sales of
translated picture books can provide financial support for
the writer’s subsequent creation, which indirectly determines
the translation quality of picture books. Table 1 shows the
statistics obtained from the questionnaire for the sales of
translated picture books.

The accuracy of a picture book translation indicates its
alignment with the original work. The closer it is to the
original text, the more it conveys the intended meaning of
the work. The more accurate the translation, the higher the
quality of teachers’ teaching. Table 2 shows the accuracy of
picture book translation according to the questionnaire survey.

If the translated content of picture books is from the
perspective of children, it will increase children’s interest in
reading, indirectly increase the sales of picture books, improve
the efficiency of children’s reading of picture books, and
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Table 3 The degree of alignment between the translated content of picture books and children’s interests.

No. Title of translated picture book Degree of alignment with children’s interests ([0, 1])

1 “The Little Prince”
2 “Grimm’s Fairy Tales”
3 “Doraemon”

19%
25%
21%

Table 4 The use of new technologies for picture book translations.

No. Technology used in the translation process

New technology usage rate

Deep Learning
Other technologies

[OSTN N

Artificial Intelligence

34%
28%
26%

Table 5 The reliability and validity of the English translation survey of children’s picture books.

reliability

validity

value

Alpha =0.81

KMO =0.89

accelerate children’s acquisition of new knowledge. Table 3
shows the degree of alignment between the translated content
of picture books and children’s interests, according to the
survey data.

The combination of picture book translation with deep
learning and artificial intelligence technology is important
given the current era of intelligent technology. The survey
of relevant translators regarding the application of deep
learning and artificial intelligence technology to picture book
translations yielded the results shown in Table 4.

The validity and credibility of the questionnaire items is
vital to the survey, allowing valid conclusions to be drawn
from the questionnaire data. The Cronbach’s Alpha and KMO
test were applied to determine the reliability and validity of
the questionnaire items. The results are within the established
parameters. The Alpha and KMO values are shown in Table 5.

3. PROBLEMS EXISTING IN ENGLISH
TRANSLATION OF CHILDREN’S
PICTURE BOOKS

3.1 Sales of Translated Picture Books
are Not High

Children’s picture books and the publishing of children’s
literature in China are highly regulated. Permission to publish
English translations of children’s picture books is obtained
from foreign writers or publishing houses, in order to prevent
copyrightdisputes [13]. Royalties from the sale of translator’s
picture books go to the publishing houses and translators
[14]. Expanding the domestic market of children’s picture
books, and promoting their sales are two ways to ensure
the healthy mental and physical development of children,
and expose them to other cultures as soon as possible [15].
The questionnaire data and the interviews with picture book
translators revealed that picture book translators generally
have low sales of their works [16]. Hence, their income
from picture book translations is not sufficient to support
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them; hence, picture book translations are a sideline for many
translators. As a result of other commitments, translators do
not devote enough time to children’s picture books, resulting
in poor quality translations. Also, many children favour
literature that is created locally. The best-sellers continue
to compress the market space for foreign translated picture
books [17].

3.2 The Translation Content is Not
Well-Aligned with Children’s Interests

Although children’s picture books appeal to children gener-
ally, most children still seek picture books of specific interest.
However, if the book is not interesting and engaging, they
will give up reading it halfway through or earlier [18]. If a
book is interesting, it will have more appeal and will have an
important impact on children’s reading of picture books [19].
The analysis of the questionnaire data found that there is still a
poor alignment between children’s interests and the content of
English translations of picture books. Consequently, children
do not focus on the reading, are less motivated to persist, and
learn little from their reading experience [20]. The main issue
associated with the aforementioned problems is the quality
of the translation itself. The questionnaire data also revealed
that, currently, there is very little use of technology for the
translation process [21]. In the current era of data science,
children’s interests and needs need to be considered on order to
conduct a comprehensive analysis of picture book translation
strategies. Combining with the actual needs of the children,
it is necessary to first obtain the demand data of children.
Since the translators do not have the technical ability, they
can only use on-site investigation or translation based on their
own understanding. In fact, it is still necessary to quickly
ascertain the actual needs of children when readings picture
books. It is important for translators to know how to use tools
offered by deep learning and artificial intelligence. Obviously,
translators do not have the ability to use deep learning or
artificial intelligence technology, and those with the required
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expertise are also less willing to undertake the translation
of children’s English picture books. Such talents are all
engaged in other industries, which is one of the reasons why
the translated content is not strongly aligned with children’s
actual interests.

33 Inaccurate Translation Results

Inaccurate translation will lead to a huge difference between
the translated rendering of the text and the original meaning.
The questionnaire data indicated that the current English trans-
lations of children’s picture books are generally inaccurate.
For example, some picture book translations contain content
related to the translator’s own experience, and do not convey
the meaning intended by the original author. In addition,
most translations of picture books indicate that the translators
have an inadequate understanding of the culture of the original
author, which leads to the content being misunderstood. This
makes it more difficult for children to understand the text
when reading, and to grasp the themes and storyline even
after reading the entire book.

4. ENGLISH TRANSLATION STRATEGY
OF CHILDREN’S PICTURE BOOKS
BASED ON DEEP LEARNING AND
ARTIFICIAL INTELLIGENCE

4.1  Comprehensively Learn and Use
the Translation Strategies of Similar
Picture Books with High Sales

Deep learning technology enables computers to mimic
human-like self-learning behavior. After the training library
and code are written, deep learning can operate automatically,
independent of human intervention. As long as the dynamic
update of the training library can be ensured, the subjects
undertaking the learning can continue to improve. In deep
learning, RNN, long and short-term memory methods and
CNN algorithms are the mainstream applications recognized
by scholars today. Among them, CNN is usually a three-
layer structure, with the convolution layer being the key
structure. In this process, the corresponding convolution
value feature matrix is obtained by inputting the corresponding
key parameters. = The CNN algorithm combined with
some text-classification models can achieve effective object
classification. RNN does not belong to a feedforward neural
network structure similar to CNN. Its key feature is that it can
memorize information, and combine the memory to obtain
key semantics. Usually, the memory ability of RNN is used
to solve continuous problems. Its formula as shown in (1)—(5).
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According to the formula, the variables can be captured by
the set parameters, indicating the unique memory ability of
RNN. However, in the case where the training involves content
with greater memory requirements, RNN will have a training
dilemma. Therefore, the short-term memory method can
overcome the shortcomings of RNN. This method combines
the special gate structure of neurons to help the method
maintain memory, and has a good ability to memorize the
data before and after the learning and training process. By
combining RNN with the long-term memory method, the
training model can have independent learning ability. In
order to solve the current problem of low sales of English
translation works of children’s picture books, we can start
from a business perspective and combine deep learning
algorithms to learn the translation methods of other best-
selling translation works. First, we use CNN technology to
classify and filter all children’s picture books on the market,
and then learn the translation methods of these works through
the RNN algorithm. Finally, we combine the long and
short-term memory methods to translate English works of
children’s picture books. This will increase the sales of
subsequent English translations of children’s picture books,
increase the income of children’s picture book translators,
and allow children’s picture book translators to have more
time to think about the translation content, thereby ending
the current endless cycle of poor picture book translations.
After applying the translation strategy combined with deep
learning technology to the subjects who participated in
the questionnaire, the feedback found that the sales of
English translations of children’s picture books have increased
significantly, as shown in Figure 2.

4.2  Translating Picture Book Content Based
on Children’s Interests

Given the current misalignment between English translations
of picture books and children’s specific interests, we designed
an interest translation model combined with deep learning
technology to improve the translated text. The two main
steps are: firstly, ascertain the interests of children, and then
translate the text. The model has two functions. The first
function point is the collection of children’s interests. It uses
the pre-trained model engine to take the data generated by
children in social media and daily activities as input, and
combines CNN and LSTM to perform key tasks. Interest
feature captures, through further comprehensive processing
of interest features, combined with Softmax function to print
interest points. The second function point is to complete
the translation of picture book content that reflects children’s
interests. This function point requires the transformation
of the convolutional neural network and the long and short-
term memory method. This process combines the translation
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Figure 2 Changes in sales of English translations of children’s picture books after applying deep learning strategies.
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Figure 3 Children’s picture book reading interest before and after applying deep learning technology.

strategy and control points after the convolutional neural
network acquires the interest points, and when the long-
short-term memory method acquires the translation path, the
key points in the translation method are applied, and the
interest points and the translation method are used together.
Ultimately, this ensures that children’s interests and picture
book content translation are aligned, at the same time reducing
the training difficulty of deep learning models. After applying
the translation strategy combined with deep learning tech-
nology to the subjects who participated in the questionnaire,
the feedback found that children’s reading interest has been
effectively improved. This is shown in Figure 3.

4.3  Using AI Technology to Make Translation

More Accurate

Al technology is based on machine learning, similar to deep
learning. It can also be applied to machine translation. The
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current research frontiers of scholars are mainly machine
translation technology combined with neural networks. In
order to solve the problems of low accuracy and poor quality
in the current English translations of children’s picture books,
a machine translation method combined with neural network
technology is introduced. This method needs to first refer
to a large number of translation dictionaries and geographic
and cultural data of various countries, and establish a model
corresponding to accurate translation through the learning of
dictionaries and cultural data, so as to achieve better learning
effects and continuously improve translation accuracy. Since
the open-source model is highly consistent with the translation
accuracy requirements of this current study, the open source
NMT artificial neural model is directly used to train the
existing data. It was found that after combining this
model, the English translation of children’s picture books
can more accurately combine the translation of the context
of the pictures, and can also combine the local cultural
characteristics of the original author of the work, which
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Figure 5 Changes in translation accuracy when applying Al technology.

resolves the problem of translation accuracy. After applying translation is in line with the government’s policies, but
the translation strategy combined with Al technology to the there is still a lack of interdisciplinary talents and established
questionnaire participants, the feedback obtained is that the translation standards. In this study, deep learning is combined
English translation of children’s picture books combined with Al technology to design an efficient strategy for the
with Al technology has greatly improved the combination translation into English of children’s picture books. First of
of context and picture book illustrations compared with the all, the current situation of English translations of children’s
traditional method, as shown in Figure 4. picture books is revealed by means of a questionnaire survey,
After applying the Al neural network to related research and then combined with the questionnaire data, the problems
objects, it was found that the overall translation accuracy had associated with the English translation of children’s picture
been greatly improved, as shown in Figure 5. books are summarized, and targeted solutions are designed
to address them. In the second interview conducted with
participants, it was found that the proposed English translation
S.  CONCLUSION

strategy yielded better results in many aspects than the

traditional strategy.
Deep Learning technology has achieved outstanding results in

various industries. For example, the learning of home layout
by sweeping robots is achieved by means of deep learning
technology. China’s focus on Al technology and algorithms
is intended to further its economic development and enhance
people’s lives. The application of deep learning and artificial

The datasets used and/or analyzed for the current study are
intelligence technology to the field of children’s picture book available from the author on reasonable request.
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