Microprocessors and Microsystems 82 (2021) 103883

FI. SEVIER

Microprocessors and Microsystems

journal homepage: www.elsevier.com/locate/micpro

Contents lists available at ScienceDirect

EMBEDDED
HARDWARE
DESIGN

Design of english translation platform based on embedded system

software simulation

Yaning Zhu

Check for
updates

School of Foreign Language, Henan Institute of Technology, Henan, Xinxiang, 453000, China

ARTICLE INFO

Keywords:

Embedded system

Simulation test

Graphical user interface (GUI)
English translation

ABSTRACT

English translation platform system design, the system is configured to perform cross language communication
between spoken on public handheld devices. To-end system using the n-gram large vocabulary speech recog-
nition engine to identify and said English. This phenomenon indicates that there are some problems in the whole
system. These problems may be due to the nonstandard English problems or some instructions are not expressed
in standard English.All in all, these problems are caused by the inaccurate translation.There are also some other
translation engines that can translate all kinds of foreign languages, and even transfer the translated text directly
to the speech synthesizer for voice display.This system can not only describe the functions and components of the
system, but also realize a real-time voice simulation on some low-power platforms.The simulation of this lan-
guage has been applied in many fields by many scientists. Simulation is used to simulate the behavior of some
systems, so as to estimate, predict and modify the behavior.The vehicle virtual collision test proposed in this
research is a kind of simulation technology.Using virtual car collision to improve the safety of the car, there is no
need to carry out experiments in real life, thus reducing the cost of the experiment, but also reducing the dif-

ficulty of the experiment.

1. Introduction

English-talking field faculty in unfamiliar terrains frequently need to
speak with the host nation’s inhabitants who don’t communicate in
English. There is a brief period to prepare these faculty in the host nation
language in an emergency circumstance, and human translators will
regularly be hard to come. Versatile gadgets for discourse to-discourse
language interpretation would, in this manner, be helpful in such con-
ditions. These gadgets will likewise have a sweeping effect in the busi-
ness area, in applications, for example, versatile language interpretation
for voyagers. Different groups of have created frameworks that empower
two-route correspondence over a language hindrance. The vast majority
of these frameworks receive either a "two-way" approach or a "1.5-way"
approach. On a basic level, the two-way frameworks look for interpre-
tation by utilizing general factual models prepared on a lot of discourse
and text information. The 1.5-way frameworks use an errand guided
way to make the issue simpler by indicating a fixed arrangement of
English inquiries with pre-recorded unknown dialect interpretations and
a settled account of other language answers/ideas that can be converted
into English.

The advantages and disadvantages of this method are both due to its
obligatory discourse mapping.The structure of a good framework is very
clear and does not have a two-way approach.The respondent can always
hear a reasonable explanation, and the client can clearly understand
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what the respondent said, which can improve the response efficiency of
the system.

In clinical practice, we use 1.5-way frame for spatial processing.In
the model, we use modern business language and other objective lan-
guage.In fact, up to now, we need to build a more powerful system in
order to be able to overcome the shortcomings of the two-way language
and the 1.5-way framework.We combine the two to build a new 1.5-way
framework, which can achieve two-way communication.In this frame-
work model, we can promote the data trade between the two sides,
confirm the discourse of both sides, and even apply it to the classroom.It
combines the surface language with the internal interpreter, and can
realize the change in real time.The change from text to voice is very
simple, and the framework can also be used on personal computers.

To perform medium-to-enormous jargon programmed Automatic
Speech Recognition (ASR) and machine interpretation in a computa-
tionally effective way to empower discussion at a typical movement
while running on asset restricted equipment. Depict the framework
design for incorporating the different part advancements and the
Graphical User Interface (GUI) for a start to finish an interpretation
framework. Area represents advancement methods utilized for building
up a little impression rendition of Automatic Speech Recognition (ASR)
machine. Portray the English Automatic Speech Recognition (ASR)
design used to-end the framework eventually. Examine the subtleties of
Iraqi Automatic Speech Recognition (ASR) design and answer for

Received 10 December 2020; Received in revised form 31 December 2020; Accepted 5 January 2021

Available online 7 January 2021
0141-9331/© 2021 Elsevier B.V. All rights reserved.


www.sciencedirect.com/science/journal/01419331
https://www.elsevier.com/locate/micpro
https://doi.org/10.1016/j.micpro.2021.103883
https://doi.org/10.1016/j.micpro.2021.103883
https://doi.org/10.1016/j.micpro.2021.103883
http://crossmark.crossref.org/dialog/?doi=10.1016/j.micpro.2021.103883&domain=pdf

Y. Zhu

moderating the huge jargon issue presented by Iraqi’s arched idea.
Portray the interpretation Simulation utilized during the S2S frame-
work. Decisions and bearings for future work.

2. Literature survey

The stage can progress with the occasions since assets’ amassing will
get bigger and bigger when individuals continue utilizing it. The nature
of assets will be saved improved for rehashed modification by the cli-
ents.purchasesionally, in that the PE partners hypothetically give the
ventures’ investments, the importance and ease of use will be high. In
addition, the stage can likewise be received by schools to take care of the
issue, besides insufficiency and PE instructors’ absence of expert infor-
mation [1].

This plan thought prompts a "trouble" on the test Machine, which can
radically diminish the framework’s imitating execution once it turns
into a dispersed one. Simultaneously, for the multi-sort of organized
inserted framework transport interface, the interface convention
adaptability can’t be all around met. In this manner, it is of special ex-
amination incentive to set up a Hardware-in-circle recreation test stage
for implanted frameworks that supports appropriated arrangement and
simple development of interface conventions [2].

Installed programming comprises a wide range of modules, for
example, direction and control calculations, searcher and sign preparing
measures, informing and control rationale, and equipment gadget in-
terfaces. Previously, huge numbers of ventures built up the right rec-
reation programming and the implanted programming independently.
This methodology habitually brought about incorporation issues, and
usage issues were not being found until late in the improvement cycle
[3].

Many-center chip house several handling centers on a solitary kick
the bucket and discover use in a few distinctive sort of installed
frameworks, for example, inserted workers, compact handhelds and
portable robots. There are a few sorts of microchip test systems acces-
sible to investigate many-center plans [4].

Simultaneousness handles multi-measure simultaneously in a soli-
tary cycle. Simultaneousness programs measure numerous processes
that are interesting with a consecutive preparing program by fixed
request. For instance, in an extension, just a single vehicle can go
through. If two cars attempt to pass, no one give, or pulverize. This sort
of issue likewise happens in the implanted framework [5].

An implanted framework is a unique PC framework incorporated
into PCs, gadgets, and correspondence advances, broadly utilized in
different fields, such as correspondence equipment, intelligent elec-
tronic family simulation, and shopper hardware [6]. A stage toward this
path is to consolidate this present reality impacts into a practical
demonstration in Simulink and early execution investigation of such a
framework. For example, when singular frameworks are demonstrated
with chains of segments with delays, can be meant chains of un-
dertakings with timing imperatives for booking examination [7].

Installed ongoing programming development has normally pre-
sented fascinating difficulties because of the multifaceted nature of the
errands executed. Most strategies are difficult to scale up for huge
frameworks or require a troublesome testing exertion with no assurance
for without bug programming items. Formal techniques have indicated
promising outcomes; in any case, it are hard to apply when the frame-
work’s multifaceted nature a work in progress scales up. All things being
equal, frameworks engineers have regularly depended on the utilization
of displaying and reproduction (M&S) strategies to make framework
advancement errands sensible [8].

The way wherein programming utilizes the equipment likewise
substantially affects the force dissemination of a framework, which
implies a ton of degree for investigating and improving the exhibition of
the product segment of a framework [9]. Equipment in-circle reenact-
ment test stage fills in as a testing climate of installed programming isn’t
just powerful, yet has a wide application frontal area [10].
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English is additionally the language regularly instructed as an un-
known dialect in China. Hence, the individuals who are outfitted with
English interpretation aptitudes, particularly non-local English speakers,
will be without a doubt more serious in social rivalry [11].

Machine interpretation performs basic replacement of words in a
single language for words in another, yet that typically can’t deliver a
decent understanding of a book since acknowledging full expressions
and their nearest partners in the objective language is required. Tackling
this issue with corpus and measurable strategies is a quickly developing
field that prompts better interpretations, taking care of contrasts in
etymological typology, interpretation of sayings, and the segregation of
abnormalities [12].

Essentially the word request in the sentence is equivalent to in the
English language. However, the spot of the predicate is consistently
toward the finish of the sentence. Rules of deciphering such sentences
depend on the dormant models of Markov. Powers are depicted in the
uncommon word reference and utilized as definite converters for all
lexical interpretations [13].

At the foundation, stockpiling and registering cloud estimation ca-
pacity also explain the constraint of capacity limit and data misfortune.
With the appearance of some old style web distributed computing
application, distributed computing is slowly traveling from web to
versatile web. It is somewhat extraordinary between cell phones getting
to distributed computing and fixed hardware [14]. Rationality and
attachment are two huge components that can help specialists have a
talk structure of a text and make them ready to think about the in-
terpretations. Computational talk preparation strategies can be valuable
to speed up and consistency in this investigation [15].

Application administration versatile distributed computing depen-
dent on the need of partition from the cloud, when the client admittance
to the page, word count and checking of the framework will be initiated
quickly, simultaneously with the mists make the fast response, complete
the pertinent design to guarantee that the end client to get the right data
assets [16].

The rich and colorful resources on the Internet, including many
English interpretation software, make us even if we do not understand a
certain language, we can also watch relevant movies, and even
communicate with people from relevant countries.In the data frame-
work of this study, we make up for the language loopholes, and use the
cross language data recovery framework to allow the client to query and
even find various dialects.In the past cross language search engines [17],
the most frequently searched documents are related documents.

These plan requirements present genuine difficulties to the inserted
framework creators. To handle the applications on versatile and
installed frameworks successfully and productively, streamlined equip-
ment structures are required. Examining FPGA-based altered equipment
usage to quicken installed information mining applications, including
manually written investigation and facial acknowledgement [18].

3. Materials and method

English ASR Machine creates a book yield for the verbally expressed
expression from the client. The English content is then prepared by
cannibalizing, which maps the perceived content to one of the inquiries
upheld. A pre-recorded unknown dialect sound account relating to the
English examination happened to the anonymous dialect respondent.
Even though the arrangement of upheld questions is fixed, the blend of
n-gram Automatic Speech Recognition (ASR) and cannibalize considers
various methods of posing a similar inquiry. The unknown dialect
speaker reacts to the played-out investigation in his/her local language.
The strange dialect Automatic Speech Recognition (ASR) Machine pro-
duces a book yield for the respondent’s discourse. The content yield is
then shipped off the idea interpretation Machine. The idea interpreta-
tion machine uses the semantic sort of the inquiry to produce an English
interpretation of the ideas distinguished in the unknown dialect reac-
tion. At last, the English content is played back to the English speaker
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Fig. 1. Concept of operations for Speech-to-Speech translation system for Simulation.

utilizing a Text To Speech (TTS) Machine.

Fig. 1a vital test in building up a start to finish bi-directional Safe to
Say (S2S) interpretation framework for handheld PCs is to join two
Automated Speech Recognition (ASR) Simulation on the restricted
equipment. In this segment, portray the various strategies have used to
build up a little impression from the Automated Speech Recognition
(ASR) Machine.In Bayesian algorithm, a 45 dimensional element vector
is separated every 25 ms, and the separated vector is transmitted in two
channels at the same time.In the front end of data transmission, we use
acoustic model and language model to scan, find the most likely words
in our database, calculate their probability of occurrence, and then use
regression algorithm to combine the acoustic model with the estimated
figure, and make the best guess.

The Strong-arm processor-accessible on handheld PCs is a whole
number processor. Skimming point tasks must be performed through
programming imitating and, accordingly, are restrictively delayed for
Automated Speech Recognition (ASR). Hence, number zed the element
extractor just as the internet searcher to run proficiently on the Strong-
arm stage. During the search, to relieve the misfortune inexactness
because of the utilization of whole number calculations, figure the log-
area scores. Utilized pre-registered tables for processing logarithms.
Likewise, log-adds, for example figuring log(a + b) when log(a) and log
(b) are known were performed effectively utilizing pre-registered qual-
ities for log(1+ (exp(log(b) — log(a)).

The Byblos decoder’s whole number zed adaptation brought about a
little misfortune in exactness over the skimming point rendition. Coding
a complete Graphical User Interface (GUI) is a scary undertaking. Quick
illustrations require unique information on the specific equipment
setup. Complex, intelligent designs request a bunch of graphical articles
that can be reused in numerous discoursed. An exchange is a term use for
a presentation setup or format, the term screen being excessively ques-
tionable. A discourse would regularly be a solitary window; however,
implanted frameworks infrequently have work area style windows
covering and looking over.

A complete application can be isolated into various levels. Gadget
drivers handle the most reduced degrees of putting pixels on the screen.
Drawing libraries give the usefulness to draw lines, bends, bitmaps, and
text. More significant level article libraries gracefully control, for
example, catches, menus, sliders, checkboxes, and uphold screens land
the board with windows. The code to handle these offices is here and

naturally created by a Graphical User Interface (GUI) manufacturer,
which permits the designer to relocate the illustrations and controls into
a window.

The more elevated level libraries that help objects deal with the
functions and reviving of the showcase. The highlights that can be
executed at this level. It will be dependent upon you to choose need any
or the entirety of this usefulness, at that point, examine whether you can
purchase the library from an outsider merchant. On the off chance that
only some piece of the user is required, it might have the option to
actualize the library.

3.1. Compact acoustic models

Because of restricted assets accessible on handheld PCs, utilize
acoustic models with fundamentally fewer boundaries than those used
for the PC frameworks. In particular, on the PC, use natty gritty, while
the Automated Speech Recognition (ASR) Simulation on the handheld
PC are arranged with more modest models.

3.2. Fast Gaussian computation

Generally speaking, we usually look for the most concentrated reg-
isters and then look for the most likely word arrangement in the regis-
ters.In order to achieve fast high-speed separation calculation, we need
to construct the waiting list with Gaussian algorithm.At the same time,
we need to quantify the complexity of our daily life by using Gaussian
models.

4. Result and discussion

Start to finish an interpretation framework utilizes an inquiry can-
onicalize for planning the perceived English discourse to a question
upheld by the framework for simulation. For interpreting other language
to English, it use idea interpretation Simulation Machine. Number zed
both cannibalize and the idea interpretation Simulation for ideal
execution on the Strong-arm processors. Since the integration cycle not
bring about any corruption in performance, currently utilize the number
zed form of canonicalizing and the idea interpretation simulation in PC
model. In this study, there was no significant difference between the
normal PC model and the handheld PC model.In such a research
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Fig. 2. System architecture for Speech-to-Speech translation on handheld devices.
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Fig. 3. User interface for Simulation of Speech-to-Speech translation system on
handheld devices.

situation, we require personal computers to have a back button.Gener-
ally speaking, this function is not available on various handheld devices.
Therefore, this situation is also interpreted and analyzed in this study.

Raspberry pie usually works in some open source environment. It can
run some other systems and loops.We can also program raspberry and
support it.The schematic of raspberry pie is also open source, but it is not
completely free to use.In order to be able to see the graphical interface
completely, it is necessary to program some PCs.In the graphical user
interface, we can see the transmission of data, and also can have a
general understanding of the use of the client.When the client and
raspberry pie are connected together, we can adjust the volume and
other simple settings through the graphical visualization interface.

Fig. 2 represents the engineering have produced for incorporating
the parts needed for a start to finish discourse to-discourse (S2S) inter-
pretation framework. At the focal point of the activities is the applica-
tion supervisor inside the S2S Graphical User Interface (GUI). Aside from
the English TTS framework, which is powerfully connected with the S2S
GUIL, the other four parts are epitomized into independent cycles. These
cycles speak with the GUI through Windows framework messages.
Windows CE forces a 3two MB virtual memory size limit per measure.
This serious memory limitation precluded joining each of the four parts

of the S2S framework into a solitary cycle. By isolating every part into its
process, had the option to give a different 3two MB virtual memory for
each segment. Since Iraqi Other language is a huge jargon issue,
executed a novel memory of the executives’ code that permits the other
language ASR Machine to utilize more than 32 MB of virtual memory.

The screen capture of the Graphical User Interface (GUI) for a start to
finish S2S framework has appeared in Fig. 3 equipment catches acces-
sible on the handheld PCs are utilized to trigger functions for perceiving
English and Other language. The English Automated Speech Recognition
(ASR) result is shown in the content box marked "English," and the other
language Automated Speech Recognition (ASR) results are shown in the
content box named other language following canonicalization, the En-
glish acknowledgement result in the "English" text box is supplanted by
the standard structure. The English interpretation for the other language
discourse acknowledgement yield is shown in the content box named
"Transl.". Notwithstanding the discourse input, the framework gives the
English speaker the ability to play the ideal inquiry or order by double-
tapping the search showed in the lower half of the interface. The probes
are coordinated into classes, and the classification to be displayed can be
chosen through the drawdown menu. Likewise, the Graphical User
Interface (GUI) gives programming catches to playing the inquiry again
just as prematurely ending the play-back of an investigation.

The application we completed is accessible to ordinary personal
handheld computers. As long as it can access to the appropriate access
frequency, it can use a high-performance processor.Although this kind of
application is slow, it can access a wide range of areas, and it also
conforms to the windows working framework standard.

From Table 1 and Figure 4, we can see the main method to imple-
ment this program. In this process, we use pruning algorithm and n-
nearest algorithm.We also analyze the corresponding error reports.
When the vocabulary is small, our system will automatically expand and
further prune.

Fig. 5 shows as analyzes the exactness of the PC and handheld
framework on the Transat disconnected assessment information ar-
ranged by NIST.In Table 1, we can also see that the number of people
using handheld computer framework is far less than that of personal
computer framework.As mentioned in the error report, some handheld
devices may have some complicated principle problems, so they are
worse than the PC framework in terms of performance.Additionally
estimated the preparing pace of our little impression English Automated
Speech Recognition (ASR) on the March two006 disconnected assess-
ment information. The preparing speed on 0.6xRT on the HP iPAQ.
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Fig. 4. Comparing hybrid Word and morpheme ASR with Word only ASR on held-out simulation test data.

Table 1
Comparing hybrid Word and morpheme ASR with Word only ASR on held-out
simulation test data.

ASR System %00V %WER

5twoK Word 22 42.9

10 K Word 9.4 46.6

5K Word + 5K 1.2 44.6
Morpheme

5. Conclusion

Depicted the progressing work in building up a bilingual English
discourse to-discourse interpretation framework for simulation hand-
held tested stages. Notwithstanding introducing calculations and
exploratory outcomes for enhancing Automated Speech Recognition
(ASR) execution on Strong ARM number processors, portrayed a novel
designing answer for incorporating the segments of the S2S framework
inside the restricted measure of memory accessible on the handheld PCs
and the imperatives forced by the Windows working framework. Focus

is to broaden the 1.5-way discourse interpretation framework on
handheld PCs by consolidating accurate machine interpretation and
joining it with idea interpretation have accomplished for PC model.
Likewise reduce speaker transformation in our handheld framework to
additionally improve Automated Speech Recognition (ASR) execution.
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