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Abstract. In our work we see that the quality of translation has improved due to the creation of models
of translation from Turkish to English and from English to Turkic languages. Turkic-speaking languages
are structurally similar. Therefore, studying one of the Turkic languages, you can assemble a corpus for
other languages and apply it to the same model. This is done using the OpenNMT model (open neural
machine translation). The article shows the morphological, lexical, semantic increase of BIEU (translation
index) words and sentences of Turkic languages using OpenNMT. To increase the value of BLEU it is
necessary to increase the base in the case. In addition, the work provides a detailed description of the
construction of OpenNMT models. Experiments with the Kazakh language, one of the Turkic languages,
were conducted and the results were obtained. Words in the Kazakh language taken from the news. The
scientific work includes a review of the work of scientists who studied neural machine translation. It is
shown that the results of this work outperform the work of other researchers. Having created the neural
model of OpenNMT, you will see that the result of the translation is not the same as the online translation
from Google, Yandex. OpenNMT also takes less time to read data and saves memory. The results of the
experimental study show that the Kazakh-English and English-Kazakh language pairs gave good results in
translation.

Keywords: OpenNMT, Turkic languages, neural machine translation.

Introduction

Every year we can see that the quality of machine translation in all languages is improving
[1]. These languages include the group of Turkic-speaking languages. Languages that are part of
the Turkic-speaking languages: Turkish, Turkmen, Tatar, Kazakh, Kyrgyz, Uzbek, Uyghur, Tuva.
However, it is true that Google Translate, Yandex, Prompt machine translations still have many
errors in the translation of some complex, negative sentences, idioms, scientific texts.

Assessment of the quality of translating simple sentences using a machine translation Google,
Yandex Turkic languages are presented in table 1.

Table 1. Evaluation of the quality of translation of simple sentences by machine translation Google,
Yandex for Turkic languages

Source text Yandex MT Google MT Disadvantages

Turkic languages

JycThiM KAY9 My friend kiche My friend was Google translator
Mmaryp 4Yaibap KHI3H | WOre nice trousers wearing nice pants last | pays  attention to
une night punctuation.

(Tatar language) The Yandex

translation of the word
"kiche" is incorrect.

Cusun  Tobpuxmamka | No translation Let me congratulate you | Uyghur translation is
MKa3aT OeprH not included in Yandex.
(Uyghur language)
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It is understood as the
Tatar language.

Meni »xepre xKapatma | don't put me on the | don't put me on the | Directly translated a
(Kazakh language) ground ground regular expression
by tyrpuma ram xawm | It'sall intugridaandcan | This is out of the | The Yandex translation

OynuIIM MyMKUH eMac
(Uzbek language )

not be found

question

could not translate the
word "tugrida" and
completely lost the
meaning of the sentence

Birsey icmek istiyorum
(Turkish language)

I want to drink birsey

I want to drink soething

The Yandex translation
replaces the word
"something" with the
word "birsey"

Table 2. Errors in machine translation of texts of different genres

Genre

The original text is in
Russian / Kazakh

Google Translate

Yandex MT

Scientific

The study, published in
the journal Cell,
compared ‘brain
organoids' -- 3D tissues
grown from stem cells
which model early brain
development -- that were
grown from human,
gorilla and chimpanzee
stem cells.

Similar to actual brains,
the human brain
organoids grew a lot
larger than the organoids
from other apes.

Dr Madeline Lancaster,

from the MRC
Laboratory of Molecular
Biology, who led the
study, said: "This

provides some of the first
insight into what is
different  about the
developing human brain
that sets us apart from our
closest living relatives,
the other great apes. The
most striking difference
between us and other
apes is  just how
incredibly big our brains
are."

During the early stages of
brain development,
neurons are made by stem
cells  called neural
progenitors. These
progenitor cells initially
have a cylindrical shape

Cell KypHAITBIH/IA
KapUsIIaHFaH 3epTTey e
MUJBIH epTe JaMyblH
MOJENBACHTIH OaraHaIbl
Kacymanapan
ecipijreH «MHUIIBIH
OpPraHOUATAPB) - ajlaMm,
ropusia JKOHE
[IAMIIaH3€e
)KacyliaJapblHaH
ecipimres 3D
CAITBICTBIPBLIIBI.
Haxrsl Mura ykcac, ajiam
MUBIHBIH OPTaHOMITAPbI
0acka MalMBLIIAPIBIH
OpraHouATapbIHAH
e19yip OCKEH.

3eprreyni
MRC
Ouosiorus
3epTXaHAChIHBIH
KBI3METKEI, JOKTOP
Mapenun  Jlankactep:
«bynr  pambein Kene
J)KaTKaH aJaM MUBIHBIH
0i3i eH JKAKbIH
TYBICTapbIMBI3/IaH,
Oacka Ia
MalMbLIAapaaH
epeKIIeNeH IpeTIH
epeKLIETIKTepi TypaJbl
aJTFaIIKbI TYCiHIK
Oepeni. bizmin Oacka
MaiMbLU1Iap/1aH
alBIPMAIIBUTBIFBL - OYJI
0i311iH MUBIMBI3IBIH
KAHIIATBIKTEI YJIKEeH
eKkeHairi  ». MuUAbIH
JIAMYBIHBIH aJIFaIIKbI

TiHOEP

JKYPri3reH
MOJIEKYJIaJIbIK

Cell JKypHAITbIH/A
JKapUsUIaHFaH 3epTTeyae "'MU
OpraHouATapbl’ - MHJIBIH
epTe JaMyblH MOJEIbICHTIH
OaraHanbl  KacylIajgapiaH
ecerin 3D  TiHAep-anam,
ropwula JKOHE IIMMIIaH3e
OaraHallbl JKacyllalapbIHAH
ecipijirex.

Harpi3a MM CHSIKTHI,
MUBIHBIH OpraHOMATapHI
Oacka MalMBUTIAPIBIH
OpraHouATEpiHEe KaparaHja
onjeKaiiia Kem ocTi.
3eprreyni Oackapran MRC

aJgamM

MOJICKYJIAJTBIK, ouosorus
3€pTXAaHACBIHBIH  JIOKTOPBI
Maamuu  Jlarkacrep: "Oyi
0i3mi  eH  KakelH  Tipi
TYBICTAPBIMBI3/IaH, Oacka
AHTPOTIOUATHI

MalMbLIAApaaH

epeKIIeNeHTIH JaMbIll Kee
KaTKaH aJaM MHBbIHAaH He
epeKLIeTIeHEeTi i TypaJtbl
aJFaIKpl TyCciHik Oepeni. bi3
Oen  Oacka  MaiMBLIIAp
apachlHIIaFbl €H  KepeMeT
alBIPMAIIBUTBIK-0YJT  O1371H
MUBIMBI3 KaHIIAJIBIKTHI
Kepemer."

MHUJIbIH TaMYbIHBIH AJFaIIKbl
Ke3eHAepiHae HeHpoHIapabl
HEUPOHJIBIK ~ MpeKypcopaap
Jen  arajaTblH  OaraHaJbI
JKacymanap Jkacaiael. by
MPEKYPCOPIIBIK  KacyIanap
Oacrarkplia IUTHH]TP
Topi3mi, Oyn onapnel Oipaei
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that makes it easy for
them to split into
identical daughter cells
with the same shape.

KE3CHIH/Ie HeUPOHIap B
KyHke OacTaymbliapbl
Ien  arajaTtblH  [IiH
JKacylajgapbl Kacanpl.
byn OacTayibl
xKacymanap 0acTankpiia
OHIUHAPIIK TIIIHTe He,
COHIBIKTaH  ONapIbIH
minriHi Oipael eHmrinec
Kacymianapra OeriHyiH
KEHUTIETe .

mmiegl - Olpmeld  aHaBIK
Kacylianapra oHail Oemyre
MYMKIHTIK Oepei.

They are served as
features in our d-gram

model  replacing the
traditional n-gram
model.To obtain
dependency parse trees,
we first applied
TreeTagger for

tokenization and POS-
tagging. Next, we fed the
tagged output to the
MaltParser that we had
trained on the Russian
National Corpora.

Omnap pocTypii n-rpamm
MOJIEJIIH aJIMaCThIPAThIH
d-gram MOJIEITiHIH
epeKUIeTiKTepi peTiHge
KBI3MET erenl.
ToyenmimikTi Tannay
yuriH ~ 6i3  anmelMeH
TreeTagger-ni

TOKeHM3a1us xoHe POS-

TerTey YIIiH
KOJIJAH/IBIK,. Conan
kel 0i3  Peceiimig
VJITTHIK
KOPIOPAIUSChIHA
oKpIFaH  MaltParser-re

IIBIFAPBUTFaH OHIMIEPI1
KiOepiK.

Omnap 0i3iH d-rpamm
Mojenimizne goctypai  N-
rpamMm MOZCIIH
aJIMacThIpaThIH GyHKIHS
peTiHae  KbI3MET  eTell.
ToyennminmiKTiH CHHTAKCHCTIK
TaJJay arallTapbiH aly YIIiH
JBIMEH treetagger-Ti
TOKeHM3anust koHe POS
TErTey YIIH KOJJIAH/BIK.
Coman keiiiH 013 Peceimig
VIITTBIK KOPITyCTapbIHaa
oKpiFaH MaltParser - #iH
OeJTiICHTeH HOTKECIH
TaMaKTaHIBIPIBIK.

Fiction

Then a lifetime went by. |

CopnaHn keiin Oykisn emip

Copnan keliin emip oTTi. MeH

bought my own | erri. Men  Cankr- | e3ime Cankr-IletepOyprren
apartment in St. | IlerepOyprren ©3 | IOTEP CcaThll AJIJABIM JKOHE
Petersburg and  was | maTepimMi caThIm ajaasIM | aTa-aHAMHBIH
walking around  the | sxoHe aTa-aHAMHBIH YHIH | MOHACTBIPBIH/IA KYpAiM,
parental abode collecting | apamamn xypimn, KuiMimai | Kdim MEH Kitarrap
my clothes and books | sxone KITanTapbIM/Ibl | )KMHAIBIM, aHAMHAH OJ[aH Jia
while begging my mother | sxunan kypin, aHama | ecki yeMoJlaHaapaa
for various knickknacks | Typmi COKKbLTap MeH | caKTayFaH aprypii
and for old fabrics stored | oman na YJIKEH | omIeKeiiep MEH €CKi
in even older suitcases. YeMoIaHaapaa MaTajgapabl CypabiM.
CaKTaJIFaH ecki
MaTaap/bl CypaIbIM.
What was it like? Maybe | byn KaHau eni? | byn He Oomapl? MyMKiH,

something like this: say
you have babies, they
grow up and turn forty,
and you get used to this
fact and live with it, and
then you rummage in the
closet and here he is, your
first baby, the way he
used to be—eighteen
months old, not able to
talk yet, sweet-smelling
like oatmeal and
applesauce, his face puffy
from crying, lost but
found, waiting for you all

MyMKiH, OCBIH/Iai HOpCe
00JIybl MYMKIH: Ci3MIiH
OananapelHBI3 Oap nen
alTBIHBI3, ONap ecim,
KBIPBIKKa KeJe[i, al Ci3
OCBIFaH y#peHi,
OHBIMEH 6Mip cypecis,
COCBIH  ci3  1mKadTa
chIpilacachel3, MiHE OI
Ci3/iH AITFaIlKbI
OamaHp3, O OYPBIHFHI
o/lliciMeH - OH ceri3
alIIbIK, oIl Cceiel
aJMalThiH, CYJIbl MEH
ajgMa Topi3zl XOmI HiCTi,

cizne Oayajgap Oap eIk,
oJlap ecim, KBIPBIK Kacka
Tonaapl, ci3 Oyn  (akTke
ylipeHin, oHbIMEH Oipre eMip
Cypeci3, co/iaH KeiiH mkadka
KipiIT keTeci3, MiHe, OJI Ci3IiH

aJFalmIKel  OallaHpI3, ol
OYPBIHFBITAN-0H ceri3
alIIBIK, omi coHIIe

aJMalTBIH, CYJIBl MaWbl MEH
ajMa CHSKTBI TOTTI HWici Oap,
KO3 Kachl iICIHI€H, JKOFaJIFaH,
Oipak TaOBUIFaH, Ci3fi OCHI
OHKBUIIBIKTAP ABIH OopiH
mkadra kytin, Cizai makeipa
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these decades behind the | xbularannan OeTi | alMaabIHBI3—MIHE, Ci3 KaiiTa
storage chest in the | icinrewn, »xoranFaH, 0ipak | KOCBUIIBIHBI3.

closet, unable to call for | Tabeiaran, ci3oli  ochl
you—and Nnow you are | OHIIAKTBI KbUT  OOifbI
finally reunited. mKagTarbl cakray
KOMMAaCBHIHBIH ~ apThIH/IA
KYTill ~ TYpFraH, ci3mi
[IaKplpa anMmaii - MiHe,
eHal  ci3gep  Kaiita
KaybIIITHIHBI3IAD

In the table above, we can see some mistakes in the texts of scientific and literary genres in
some complex sentences, in repeated sentences spoken by one author.

Let's take a look at the mistakes made by machine translators using one of the Turkic-speaking
languages, a corps of 20,000 lines consisting of Kazakh and English:

16%
14%
12%

10%

i
L

2%

6%

4%

2%

0%

Google Translate Yandex Translate Promt Translate

Figure 1- Errors in machine translations

Main part

The article uses the OpenNMT (Open Neural Machine Translation) model of neural machine
translation to improve the quality of machine translation.

Section 1. Since the 2000s, Kazakh scholars have been studying the models of machine
translations in the translation from Kazakh into other languages. The first research in Kazakhstan
was conducted by Tukeyev UA can be seen in the works of [2]. In subsequent works, in 2014-
2018, Tukeyev UA, who created a model for statistical machines. students Rakhimova DR [3] and
Kartbayev A.Zh. [4] can be noted. Tukeev UA In his works he studied the morphological structure
of words in the Kazakh language and created a model of distinguishing suffixes and suffixes [5].
In recent works, Kazakh scientists have used neural machine translation to distinguish
morphology. We can see that the translation rate has increased in this work. According to this
work, the Kazakh-English parallel corpus was used.

In the present study, data were used, as in [6]. They are produced by the OpenNMT method in
a neural machine.

Overview of the structure and model of OpenNMT neural machine translation

OpenNMT is open code created by neurons. Thanks to OpenNMT, data does not take up much
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memory, machine translation training takes less time. Implementation of training consists of three
stages [7]:

1) Data preparation. It consists of words, phrases and sentences compiled from Kazakh and
English, respectively, created in parallel in two files.

Data preparation is performed using the code onmt_build_vocab -config toy _en_de.yaml -
n_sample 10000. The location of the file must be specified. Write in the YAML configuration
file:data:

corpus_1:

path_src: toy-ende/src-train. txt

path_tgt: toy-ende/tgt-train. txt
valid:

path_src: toy-ende/src-val. txt

path_tgt: toy-ende/tgt-val.txt
Add the following information to the YAML configuration file:
Model training:
src_vocab: toy-ende/run/example.vocab.src
tgt_vocab: toy-ende/run/example.vocab. tgt
# Train on a single GPU
world_size: 1
gpu_ranks: [0]

# Where to save the checkpoints
save_model: toy-ende/run/model
save_checkpoint_steps: 500
train_steps: 1000

valid_steps: 500

In this model we prepare a learning step and a neural model.
Then we run this model on code onmt train -config toy en de.yaml.

In translation, it translates 1000 words or sentences from a pre-rendered file. To translate it,
write the code onmt_translate -model toy-ende / run / model_step_1000.pt -src toy-ende / src-
test.txt -output toy-ende / pred_1000.txt -gpu 0 —verbose.

Section 2. Carry out experimental research on the translation of one of the Turkic languages into
Kazakh and show the results

One of the Turkic-speaking languages, Kazakh, was used in the experiment. Kazakh-English
and English-Kazakh pairs of neural machine translations were used. A total of 109970 phrases and
sentences were compiled and created. The calculation process lasted for 3 days.

Table 3. The result obtained in OpenNMT

Language pair Speed (tok /s) BLEU
Kazakh-English 4185 20.56
English-Kazakh 4185 20.05

As aresult, it can be seen that the BLEU value is high for Turkic-speaking languages. To give
a better result, you need to increase the data in the case.

Conclusion

Summarize the results obtained and note the work that is still under consideration.

By creating an OpenNMT neural model, you can see that getting a translation is no less than
online translation from Google, Yandex. However, it can be seen that the translation result can be
improved only by increasing the data in the cases. OpenNMT also takes less time to read data and
saves memory. As a result of experimental research, it can be seen that the Kazakh-English and
English-Kazakh language pairs gave good results in translation. The next study is to obtain
translations of other Turkic languages according to this model. For this purpose, a corpus will be
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assembled for other Turkic-speaking languages.
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