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ABSTRACT

As technology continues to evolve, the process of English translation has become easier. A technology 
called widget, which is used in modern research, provides an efficient graphical user interface for the 
interaction between the user and the application. This paper compares the newly proposed wireless 
widget system with existing models of English translation strategies for internet of things (IoT), cloud 
computing (CC), artificial intelligence and edge computing (AI+EC), and pure internet concepts. 
These models were compared on metrics such as accuracy, search completion rate, and throughput. 
The results show that the proposed system outperforms the existing models with an accuracy rate of 
98%, a search completion rate of 96%, and a maximum throughput of 96%. The model shows high 
performance advantages and can effectively improve the efficiency of translation work.
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INTRODUCTION

The popularity and growth of the Internet have significantly changed instructors’ teaching strategies. 
Modern teachers can manage thousands of students via the Internet without much auxiliary help. 
Web technology allows real-time communication between educators and administrators, rivaling the 
more intimate interactions in traditional classroom settings (Du, 2021). The availability of online 
education has also allowed consumers to access high-quality programs without leaving their homes. 
Anyone with a computer and a willingness to learn has the potential to earn a college degree. This 
convenience makes education more accessible and inspires innovative approaches by removing 
barriers such as time and location (Zhang, 2020).

To operate commercially, 5G networks must be licensed. However, 5G technology represents 
a key driver of information technology innovation, reshaping the nature of the entire information 
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economy. In the future, 5G wireless networks are expected to be a key option to fulfill customers’ 
needs for reliable and fast network connectivity, especially in congested urban areas, because of 
their ultra-high transmission speeds, continuous stability, and low latency index. Only about 20% of 
5G usage occurs outdoors since 5G systems are primarily used in indoor cellular frameworks (Sun, 
2021). However, the walls of a typical home may interfere with and weaken wireless network signals, 
reducing the efficiency of the available spectrum and resulting in a decreased data transmission rate. 
The development and deployment of 5G technology not only improves the user experience but also 
helps mitigate this problem (Shah et al., 2020).

The continuous development of AI technology has brought us to the cutting edge of the AI era. 
In this era, humans must aim to achieve peaceful coexistence with machines. To do so, we must pay 
more attention to AI education to help young people adapt to AI and prepare them to learn and work 
in today’s smart society (Zhang & Zhan, 2020).

Currently, more and more people are participating in online programs. However, in the wake of 
the epidemic and the widespread adoption of online English education, several issues have emerged. 
These include the diversity of the student population, the variation in educational platforms, and the 
difficulty of conducting classroom activities. Moreover, some students may lack the confidence to 
speak in class because they have never had the opportunity to develop their public speaking skills 
outside of an online learning environment (Hu & Wu, 2023).

The online classroom limits educators’ ability to understand students’ emotions. They may have 
difficulty communicating with students and provide less than optimal lessons. Online English teachers 
must overcome several challenges and continually reevaluate their educational practices. The purpose 
of language is communication, yet traditional teaching methods are no longer sufficient to meet the 
needs of today’s and tomorrow’s educators and learners (Xu, 2021).

On the other hand, new teaching models based on 5G technology may increase student motivation 
and help improve English language proficiency. At the same time, teachers can easily and quickly 
adjust lesson plans and classroom content using the new English language model created by 5G 
technology (Zhang, 2020). Through various measures, a quantitative analysis model of advanced 
technologies for teaching English in higher education has been developed.

This study proposes a 5G-based soft computing system for writing and translating university 
English speeches (Lei, 2020). The proposed technology for studying this new network has the potential 
to generally improve students’ English writing skills and increase resource sharing, teacher–student 
interaction, and student engagement. The proposed language translation method could disseminate 
linguistic information much more effectively than it does today. Contrary to popular belief, 
technological advances in today’s classrooms have nothing to do with the traditional presence of 
textbooks or the basic framework of the current educational system (Islam & Hasan, 2020). Children 
benefit from smart classrooms because they can better communicate, learn, and write. Moreover, 
the classroom reflects and meets students’ and teachers’ expectations. Higher education institutions 
provide students and teachers access to a variety of fascinating environments, creative resources, 
and knowledge. The success of both faculty and students depends on a novel approach and method 
of motivation. Like the world of work, academia adapts quickly to technological change. Examples 
of state-of-the-art technology include cameras, remote controls, and 5G networks (Sharadgah & 
Sa’di, 2022).

Proponents of potentially disruptive technologies such as 5G and the Internet of Things may use 
these as the basis for future debates. To manage the decoding process during translation, we created a 
5G network-based wireless widget for English translation and compared it to other English translation 
platforms. The results of the study show that the 5G network-based wireless widget approach has the 
potential to significantly improve translation quality and reduce translation time.
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RELATED CONCEPTS

English Translation Using 5G
Although the development of online teaching models has improved online education and teacher 
efficiency, teachers still face difficulties collecting, evaluating, and processing large amounts of 
data (Hsu et al., 2023). However, AI and 5G technologies can systematically solve these problems. 
Therefore, research to create new teaching methods can utilize the maturity of emerging technologies 
as a springboard (Chen et al., 2020).

Personal computers have become an essential tool for managing digital learning in higher 
education, thanks to the need for continuous competence, the rapid development of research and 
methodologies, and the widespread use of networked technologies such as the Internet (Hwang et 
al., 2020). The Internet is not only a convenient resource but also a central node on the information 
superhighway, a place for social interaction, and a conduit for serious scholarship. Therefore, online 
education that utilizes advances in instructional technology is critical for students and educators 
(Cope et al., 2021).

With the advent of blended learning, online courses, mini-classes, and other innovative educational 
methods, the role of the teacher has shifted from dictator to advisor, and English language teaching 
(ELT) methods have become more focused on the students themselves. By utilizing big data networks 
with smart education and artificial intelligence, students can access the ELT environment on virtually 
any mobile device with internet access. This will provide students with a more positive classroom 
environment (Hwang et al., 2020).

The English classroom of the future will include cutting-edge technological tools to motivate 
students (Jung, 2015). Web-based language education and audio pedagogy should also be included 
in the methods and indicators of 5G innovation. Using artificial intelligence technology to process 
educational pedagogical data, researchers can focus on a simple and effective platform. In addition, 
researchers advocate developing a new and adaptable method of recognizing spoken English to 
overcome the difficulties of learning English in China (Mosalanejad et al., 2013).

The business English translation system should be based on edge computing, and the business 
English translation method has been proven effective by analyzing the results of simulation tests. 
Using phrase-based statistical machine translation and deep neural network-based automatic speech 
recognition techniques, systems that automatically translate English lectures into Japanese can be 
developed. However, the accuracy of the translation model suffers when false positives occur in 
speech recognition. To reduce speech recognition errors, a parallel corpus of real-world examples 
can be used as training data (Hong, 2021).

In conclusion, by utilizing the intelligence of modern educational technology and training, we 
can better respond to market changes and take advantage of new technologies. Educators who adopt 
5G-enabled services may be better adapted to future knowledge dissemination (Qian et al., 2021).

Related Works
Statistical machine translation has been used for translation between many language pairs, contributing 
to its popularity in recent years. Mohaghegh and Sarrafzadeh (2009) describe the problems in creating 
a corpus and building a baseline system. 5G subscriptions are expected to be commercial technology 
from 2020 onwards, ensuring 5G can manage mobile traffic (Mohaghegh & Sarrafzadeh, 2009). 
Ezhilarasan and Dinakaran (2017) studied 3G, 4G, and 5G network technologies (Ezhilarasan & 
Dinakaran, 2017). Kim et al. (2018) introduced a 5G K-Simulator consisting of a link-level simulator 
(5G K-SimLink), a system-level simulator (5G K-SimSys), and a network simulator (5G K-SimNet). 
Using the 5G K-Simulator, universities, research institutes, and industries can easily develop and 
verify 5G technology (Kim et al., 2018). The evolving 5G cellular wireless networks are envisioned to 
provide higher data rates, enhanced end-user quality of experience (QoE), reduced end-to-end latency, 
and lower energy consumption. Hussein et al. (2020) conducted a detailed survey on the integration 
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of D2D communication into cellular networks, especially 5G networks. The development of wireless 
communication technology and the widespread application of big data has accelerated globalization 
(Hussein et al., 2020). Gao (2021) offers solutions to several existing problems. By combining the 
characteristics of SAR images, learning-based super-high-resolution image reconstruction technology 
has been added to the field and applied in reality (Liao, 2021). Liao (2021) studied the process of 
urban English translation, making corresponding analysis and preparation before translation and 
paying attention to relevant replies and reports after translation. Henceforth, the Internet of Things 
(IoT) and 5G will play a significant role in mobile applications and networks for health applications, 
smart watches, smart cities, smart cards, and beacons, for example. Painuly et al. (2021) discussed 
the concept of IoT along with its implementation, specifications, potential challenges, and parameters 
related to modern 5G technology. Jian (2022) analyzed the feature extraction methods of IoT terms and 
studied the application content of IoT technology in English–Chinese translation. Based on terminology 
characteristics and existing terminology translation methods, the paper proposed various translation 
methods, such as literal translation, decomposing and combining, and non-translation (Jian, 2022).

MATERIALS AND METHODS

This section describes techniques to improve the delivery of English language educational translations 
using 5G network virtualization algorithms. The analysis includes a primary data evaluation technique 
that builds relationships based on content and involves many translation devices. Figure 1 shows 
a similarity-based clustering technique for organizing an optimization method for adapting the 
optimized spectrum.

Figure 1. Proposed Approach—5G-Wireless Widget
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Today, many people use wireless technology in their smartphones. The 5G generation of 
technology offers numerous benefits to users, providing fast and efficient networking capabilities. 
One of the critical advantages involves wireless widget technology, which plays a significant role in 
enhancing user experience.

The maintained height of an English translation strategy leaf widget m such that n fits into a 
rectangle of size m*h, as in Equation 1, where ETS stands for English translation strategies and wg 
stands for widget:

ETS wg m n ,( ) 	 (1)

The variable n’ is chosen to be less than or equal to n. Then, the English translation strategy leaf 
widget is defined as in Equation 2:

ETS wg leaf m n t for n t m if n n  min   , ( , / )' '( ) = ( ) ∈ ≤ 	 (2)

This equation identifies the pair of elements (n’, t) in set m that satisfies the condition n’ ≤ n and 
returns the smallest value of t that satisfies the condition. It is used to compute the minimum height 
of a leaf widget that adapts to the given n value.

The internal English translation strategy widget in the vertical orientation is defined as in 
Equation 3:

ETS wgVO int m n sumof ETS wg s n for s m� � , � � � , �( ) = ( ) ∈ 	 (3)

This equation computes the value of ETSwg(s, n) separately for all elements s in the set m and 
finds the sum of these values. It calculates the total height of multiple leaf widgets that satisfy the 
given n value.

The above equation says that the minimum height m of the width constraint n as well as n in the 
vertical orientation. The internal English translation strategy widget in the horizontal orientation is 
defined in Equation 4:

ETS wgHO m n ETSH m n� � , , ,( ) = ( )1 	 (4)

where ETAwgHO(m, n) is the minimum height of a widget m, with m set to the horizontal 
orientation. ETSH(m, n, 1) is the minimum height of m, with all of its children in the horizontal 
layout. ETSH(m, n, j) is defined as follows: If we fit a rectangle of n x height, ETSH(m, n, j) is the 
minimum height such that the horizontal layout of m.ch[j] is represented in Equation 5:

ETSH m n j min hl m ch j, , .( ) = 


{ } 	 (5)

where m.ch[j] is the jth child of m to the last child m. Consider that the width of the jth child is at 
most n’. Consider the two components of this segment: first on the jth child and height of the English 
training strategy widget as in Equation 6:
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EST wg m ch j n X� .� ,�

( ) =′ 	 (6)

Another component is the group formed after the jth child for 1 ≤ n’ ≤ n as in Equation 7:

ETSH m n n j Y, ,− +( ) =′ 1 	 (7)

Taking the maximum of the above components as in Equation 8:

Z maximum X Y= { }, 	 (8)

Then, the value of ETSH(m, n, j) takes the minimum of Z, as in Equation 9:

ETSH m n j minimumZ, ,( ) = 	 (9)

The internal widget of the ETS is as in Equation 10:

ETS wg int m n sumETSH ETS wg a n for a m ch ETSH� � , min � � � , � .� ,�( ) = ( ) ∈( ) mm n,� ,�1( ){ } 	 (10)

The root widget of the ETS is denoted by Equation 11:

ETS wg rt M� ,�( ) 	 (11)

Next, we consider Equation (12):

ETS wg rt M W� ,�( ) ≤ 	 (12)

When ETSwg(rt, M) ≤ W holds, the widget can be considered to conform to the specified 
constraints regarding dimensions, proportions, or other relevant properties. This may mean that the 
widget adapts to the given spatial constraints or satisfies the dimensional constraints in the design 
requirements.

Then, we fit the widget into an M x W rectangle. The widget does not fit a M x W rectangle if 
the condition in Equation 13 is satisfied:

ETS wg rt M W� ,�( ) > 	 (13)

RESULTS AND DISCUSSION

We compared the wireless translation widget technology with existing technologies in terms of 
performance metrics. Existing technologies include the IoT (Hou & Zhang, 2022), cloud computing 
(Liang, 2022), AI + edge computing (Xu, 2021), and Internet Plus (Chen, 2020).
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We collected English language texts accessed through publications such as books, magazines, and 
newspapers, choosing different types of books covering a variety of domains and topics to ensure a 
wide range of language coverage. We also selected English texts from the wealth of resources available 
on the Internet, including platforms such as news websites, blogs, forums, and social media, which 
provide English texts from a variety of fields and contexts.

Table 1 and Figure 2 indicate that the translation platform performs poorly in terms of specific 
types of errors, with chapter errors having the highest frequency at 120.

The table shows that as the number of Chinese words increases, the frequency of various error 
types increases. Chapter error is the most common error type, and its frequency increases with the 
number of Chinese words. The frequency of other error types and ontology errors is relatively low, 
while the frequency of paragraph errors is in between.

Figure 3 and Table 2 show that ontological errors accounted for a small proportion of all errors. 
In addition, the number of errors in the original text recognition and sentence segmentation was high, 
showing a gradual increase with the increase in the number of Chinese words.

Figure 4 and Table 3 show that most types of errors occur with a frequency of less than four 
times, with the exception of term errors, which occur often. An error of unequal semantic range 
cannot happen when the number of Chinese words is less than 2,500.

Figure 2. Frequency of Error Types

Table 1. Frequency of Error Types

Number of Chinese 
words

Error type frequency

Discourse errors Other errors Ontology error Paragraph error

1,000 8 0 1 19

1,500 11 1 3 27

2,000 21 0 5 33

2,500 42 0 10 48

3,000 56 1 20 53

3,500 77 3 25 60

4,000 108 5 33 75

5,000 120 7 42 89
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Figure 3. Ontology Error Among English Translation Errors

Table 2. Ontology Error Among English Translation Errors

Number of 
Chinese words

Error type frequency

Case error Punctuation Original text recognition error Wrong sentence break

1,000 1 2

1,500 1.5 1.5 3 4

2,000 1.5 2.7 5 7

2,500 4.8 4 9 7

3,000 4 6 13 11

3,500 6 8.5 13 13

4,000 6 8.7 17 15

5,000 8 11 20 24

Figure 4. Frequency Map of Semantic Errors
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Figure 5 and Table 4 demonstrate that the suggested approach yields respectable results when 
translating English into a machine-readable form. Compared to current systems, the accuracy improves 
by over 20% when the number of repeats is low.

Figure 6 depicts the memory usage results for both the proposed and existing solutions. According 
to the analysis displayed in Figure 6, the wireless widget technology consumes less memory than 
the existing technologies.

The throughput statistics for both the suggested and existing solutions are shown in Figure 7. 
The wireless widget technology transmits the most data compared to other technologies.

CONCLUSION

As technology advances, efforts are being made to refine the process of English translation and 
reduce the workload involved. One such attempt involves the use of wireless sensor networks and 5G 
technology to compile reports on various wireless technologies used in English-to-English translation. 
This wireless widget technology is used in conjunction with 5G wireless technology to create an 
intuitive graphical user interface for the program.

Table 3. Frequency Map of Semantic Errors

Number of Chinese 
words

Error type frequency

Terminology errors Close synonyms, misuse Unequal Semantic range

1,000 0 0 0 0

1,500 1 0 0 1

2,000 3 1 0 1

2,500 6 1 0 1

3,000 6 1 1 2

3,500 8 2 1 2

4,000 9 3 1 3

5,000 12 4 2 3

Figure 5. English Translation Precision and Recall
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This study compares the suggested wireless widget system with existing models, including IoT, 
cloud computing, artificial intelligence with edge computing, and Internet-only concepts for English 
translation methodologies. We used accuracy, search completion rate, and throughput as metrics to 
evaluate the models. The results indicate that the suggested system outperforms the existing models 
in terms of accuracy (98%), search completion rate (96%), and maximum throughput (96%).

In summary, the suggested wireless widget system represents a significant advancement in English 
translation technology, with superior performance metrics compared to existing models.

Cultural and linguistic differences have a significant impact on the use of 5G technologies in 
English language education and translation. Individual differences and needs of learners, as well 
as language differences, must be considered for optimization. Further research should focus on the 
needs of different cultural and linguistic contexts and improving the quality and efficiency of wireless 
widget technology-based English translation strategies. Innovations such as multimodal translation, 

Table 4. English Translation Precision and Recall

Number 
of 
iteration 
steps

Check accuracy rate (%) Search completion rate (%)

IoT Cloud AI+Edge 
computing

Internet 
+

5G 
Wireless 
widget

IoT Cloud AI+Edge 
computing

Internet+ 5G 
Wireless 
widget

10 44 55 65 78 91 45 55 65 71 88

20 46 58 66 79 93 47 57 67 73 90

30 48 61 68 81 95 49 59 69 75 92

40 51 62 72 83 97 51 61 76 85 94

50 53 63 75 85 98 53 63 78 87 96

Figure 6. Throughput
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personalized services, cross-domain translation, and collaborative translation can provide more 
accurate, comprehensive, and intelligent translation services and advance the development of AI 
technology in language translation.

Figure 7. Memory Usage
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