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Abstract: In order to handle some tasks by voice recognition it is really important that
application will understand what user said. Which means that application must take a sentence that
was entered by user and analyze and handle some tasks or etc. This paper is about natural language
processing and analyzing sentences.

In this article, we have briefly gone through the problems of NLP and some of the common
techniques used in natural language analysis. These techniques are, however, very simple and
fundamental. Many more complex and efficient approaches have been developed. However, in spite
of these new developments, current state of the art is still capable of only limited tasks within
restricted domains. Even though, work in the subject had began more than forty years ago, it is still in
the very early stage of its development and there is definitely more to meet the eyes.
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Introduction

Language is the fundamental means of communication for human beings. Though simple and
comprehensive as it may appear to human, it is in fact of utmost complexity when it comes to
understanding in the part of the computer. Natural language processing (NLP) is the engineering of
systems that process or analyze written or spoken natural language. Since most of human knowledge
is recorded in linguistic form, enabling computers to understand natural language would allow it to
access all this knowledge. However, even though this idea had came across more than forty years ago,
little has been achieved. Though relatively successful systems for limited applications have been
made, we have yet been able to achieve, with much success, a system with general NLP. In this
article, we will investigate the problem which is hindering the progress, the general process of NLP as
well as some common techniques used.

The field of computer science that deals with designing computer systems that can recognize
spoken words is called voice recognition.

Nowadays, voice recognition system is topical technology. Despite that voice recognition system is
really complicated and complex technology, it keeps improving and already being used
nowadays.Below are some good examples of where voice recognition can be used:

Automated phone systems- Many companies today use phone systems that help direct the
caller to the correct department. If user have ever been asked something like "Say or press number 2
for support" and user say "2," you used voice recognition.

Google Now- Google voice is a service that allows users to search and ask questions on your
computer, tablet, and phone.

Siri - Apple's Siri is another good example of voice recognition that helps answer questions on
Apple devices.

Car Bluetooth - For cars with Bluetooth or Handsfree phone pairing you can use voice
recognition to make commands such as "call my wife" to make calls without taking your eyes off the
road.

Our purpose is to create a voice assistant that will understand the user saying and handles
some tasks. Which means there should be an algorithm that based on natural language processing.

Natural Language Processing
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What’s the problem?

The main problem with natural language is perhaps its ambiguity. Take the following sentence
for example: "Time flies like an arrow." Does it mean time flying or creatures known as "time flies"
are like an arrow? The computer would need to be able to identify whether "flies" refers to a noun or a
verb in order to understand the actual meaning of the sentence. In order for a system
to deal with these kinds of ambiguity, it has to know a lot about the world and be able to use that
knowledge to the intended effects. Current Al technology has not yet developed to the stage where
such large quantity of knowledge could be handled efficiently and effectly. However, by restricting
the scope of the language to that required to handle a limited task in a limited domain, performance
systems capable of useful natural language communications can be achieved.

An Overview of Natural Language Analysis Process

Natural Language Analysis can be said to consist of 3 main stages:

a. Syntactic Analysis: where the input utterance is being checked to ensure that its syntax is correct
and structured representations of the possible parses are generated.

b. Semantic Analysis: where the initial representations of the meaning of the sentence are obtained
from the possible parse.

c. Contextual Interpretation: where the initial representations are analyzed based on contextual and
world knowledge and a final meaning representation is obtained.

Syntactic Analysis. Syntactic Analysis, perhaps the most well-developed area of NLP, deals
with the syntax of natural language. In Syntactic Analysis, a grammar is used to determine what
sentences are legal. The grammar is being applied using a parsing algorithm to produce a structure
representation, or parse tree. Many different grammars and parsing algorithms have been developed,
but we will consider only the following 2 simple methods:

1) Context-Free Grammar
2) Top-Down Parser

Context-Free Grammar. The simplest style of grammar, and a widely used one, is perhaps the
Context-Free Grammar (CFG). Consider the following sentence: "The cat eats the rice". A parse tree
showing the composition can be constructed as shown in the figure below.

The parse tree breaks down the sentence into structured parts so that the computer can easily
understand and process it. In order for the parsing algorithm to construct this parse tree, a set of
rewrite rules, which describes what tree structures are legal, must be available. These rules say that a
certain symbol may be expanded in the tree by a sequence of other symbols. The rewrite rules of this
example is as follows:

S -> NP VP

NP > DET N | DET ADJ N

VP -> V NP

DET -> the

ADJ -> big | fat

N -> cat | cats | rice

V > eat | eats | ate

Context-Free Grammars are simply grammars consisting entirely of rules with a single symbol
on the left-hand side of the rewrite rules. The obvious advantage of CFG is that it is simple to define.
Many of the grammars used for NLP systems are CFG, as such they have been widely studied and
understood and hence highly efficient parsing mechanisms have been developed to apply them to their
input.

However, CFG also have some severe disadvantages. Consider the above rewrite rules, since
V can be replaced by both "eat" or "eats", sentences like "The cat eat the rice" would be allowed.
Therefore, additional sets of grammar would have to be implemented for both singular and plural
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sentences. Moreover, completely different sets of rules would also be needed for passive sentences,
e.g. "The rice was eaten by the cat". This means that an extremely large set of rules would have to be
created which makes it difficult to handle. Many different grammar formalisms like the unification
grammar and the categorial grammar have been developed to capture the rules of syntax more
concisely, but we won't go into them.

Note thatsentences which are syntactically sound but makes no sense are acceptable by the
parser. For example, "The rice eats the cat" is totally nonsensical yet acceptable by the parser. Thus
the next stage (Semantic Analysis) would be needed to filter out these nonsensical parses.

Top-Down Parser. A simple parsing algorithm used is the Top-Down Parsing Algorithm.
Here, the parser starts with the S symbol and attempts to rewrite it into a sequence of terminal
symbols that matches the classes of the words in the input sentence until it consists entirely of
terminal symbols. These are then checked with the input sentence to see if it matched. If not, the
process is started over again with a different set of rules. This is repeated until a specific rule is found
which describes the structure of the sentence. An improvement to this algorithm is to use a depth first
search with backtracking strategy. Here, when the first terminal symbol in the grammar is reached, we
immediately check whether the first word of the sentence belongs to the same category as the terminal
symbol. If it is, then the process is continued for the rest of the sentence. If not, the process is
backtracked and an alternative rule is tried.

The main problem with this type of parsers is inefficiency, as the search process has to be repeated if
an error occurs. Other kinds of more efficient parsers used in NLP includes the transition network
parsers and the chart parsers.

Semantic Analysis. The process of semantic analysis is a complex one and will not be tackled
in this article. The main function and importance of the process is discussed here. Basically in
semantic analysis, we try to obtain an initial representation of the meaning of the sentence from the
possible parses of the syntactic analysis stage. This initial representation of the meaning of the
sentence is known as the logical form.

Natural language is ambigious by nature. A simple sentence can be interpreted in many
different ways. In order for the computer to process the sentence, it needs to know the exact meaning
of the sentence. Thus, the logical form is needed as an intermediate unambigious representation of the
meaning of the sentence.

At this stage of the analysis, only the context-independent meaning of the sentence is derived.
By this, we mean that the sentence is treated as a stand-alone line by itself, disregarding any
knowledge of previous sentences or the world. Because of this, certain sentences which are dependent
on knowledge of previous sentences will not be fully interpreted. That is when the last stage comes in.
Anyway, once the semantic relationships are determined, certain words senses which are found to be
impossible are then eliminated from consideration and the remaining choices are passed to the next
stage.

Contextual Interpretation. Contextual Interpretation is the last stage of the analysis. In this

stage, the meaning is elaborated based on the contextual and world knowledge. Here, the logical form
is being mapped to the final knowledge representation (KR) language. The main function at this stage
is to work out referents of expressions. For example, the pronoun "she" in the sentence "She left for
school" refers to a particular girl, but we are unable to establish her identity from the sentence.
However, we can usually find out more about her identity from previous sentences.
Another task done at this stage of analysis is to try and determine the goals underlying utterances. By
knowing the goal of the utterance, a more appropriate and meaningful reply could be given. For
example, when someone asks about the score of a football match, it can be assumed that they will also
be interested in the scorer, and thus the scores as well as the scorers could be returned.
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I'OJTOCOBAJ ITIOMOLID 1151 MOBUJIBHBIX CUCTEM ITPH
PACIIO3HABAHHMHU ECTECTBEHHOTI O A3bIKA

AHHoTauus: B paGore paccMarpuBaroTCsi BOIPOCH CO3aHUS MOOMIBHOTO MPUIIOKEHUS IS
YCKOPEHHOTO BBEJICHHUS CJIOB WJIM TIPEIIOKEHHH Ha €CTECTBEHHOM S3bIKE (Ka3aXCKOM S3bIKE) B
MOOWIbHBIE Teae(OHBl WM KOMIBIOTEPHl HAa OCHOBE AaHaIM3a HECKOJbKHUX BapHUaHTOB BBOJA.
[IputoskeHne MOKET OBITh MCIIONB30BAHO B CHCTEMaxX C PEYEBBIMU TEXHOJOTHSAMHU. TakuM oOpas3om,
CTaThsl OCBALICHAa 00pPa0OTKE ECTECTBEHHOTO SI3bIKA U aHAJIN3a MPEII0KCHUH.

B nmaHHO# cTaThe aBTOPHI MOCTApaUCh M3JIOKUTH MPOOJIEMBI, CYIIECTBYIOUIME B CO3aHUU
MOOWJIBHBIX TPUJIOXKEHUH M B HCIOJB30BAaHUHM PA3IUYHBIX TEXHOJIOTHH MpHU Ppacro3HABAaHUH
€CTECTBEHHOTO s3bIKa. [Ipemiaraemple aBTOpaMy METOJBI JOBOJBHO INPOCTHI, HO, B TO K€ BpeMs,
(byHaaMeHTaNbHBI, TIPUMEHHUB KOTOPBIE MOXKHO YOEIUTHCS B MX 3(PPEKTUBHOCTH.

Tem He MeHee, HECMOTPsSI HA MX HOBH3HY U BOCTPEOOBAHHOCTh, OHH MOTYT PEIIUThH JIMIIb
OTIpe/IeICHHYIO YacTh 3ajlad B OrpaHHMUYEHHBIX 001acTsaX. PaboTa B JaHHOM HanpaBJICHUU BEACTCS yxKe
okoso 40 yieT, HO M CeroJHs TH HCCIEIOBAaHHMA OYECHb aKTyaJbHBI W TPEOYIOT emle OYeHb MHOTO
YCUJIMH [T JOCTHKEHHS COBEPIICHCTBA.

KnioueBble ciloBa: pacrio3HaBaHWE 3ByKa, HWCKYCCTBEHHBIM HMHTEIUIEKT, 00paboTka
€CTECTBEHHOT'O SI3bIKA.

JI. Kyaneim6aii', 3. OpsinGeros’, 1. Kapu6os'
ICszedMaH Jemupen ameinoazel ynusepcumem, Kazaxcman, Kackenen

TABUTU TIVIAI OHAEY ’KOHE TAJIJAYJAT'BI JAYBICTBIK KOMEK

Anaarna: Makanana Kazak TUTIHIETT Ce3lepal HeMece ceiiemnl eHri3yAiH OipHemne
HYCKACBIH CaJIBICTBIPY HETi31HJae MOOMIBIIK TeseoHaapFa HEeMece KOMITbIOTEpIIEpre KbUIAaM €HI13y
MocesieNiepi  KapacThIpbutagel. KockIMIIa opTypili ceilfiey TEXHONOTHsIaphIMEH KaOJbIKTaFaH
Kyienepae konmanputanbl. COHBIMEH, Makaia TaOWFU TUIAI OHACY JKOHE Taijay MocelelepiHe
apHaJIFaH.

Bbyn makamama, aBropiap MOOWIIBAI KOCBIMIIAHBI KYpy Ke3iHZIeri TaOufu TUIAI opTypii
TEXHOJIOTUSUIAP/Ia KOJAAHYIBIH KHBIHIBIKTAPHI TYPaIbl MOJIIMET OCpreH.

ABTOpnapMeH OepilireH OJICTep aHaFypibIM OHai, Oipak (yHAaAMEHTANABI, SFHU OJap.Ibl
KOJJIaHy Ke3iHJe THUIMlI eKEHIHEe Ke3 JKeTKi3yre Oonaapl. Anaiiia, OJapIblH >KAHAIBIFBI MEH
KOKETTUIITIHEe KapaMacTaH, oJiap IMIEKTEeYJ OOJbICTapbIHAAFhl MICIIIMACP/IIH TeK Oenrut 6ip Oeirin
nremnie ananael. by OareiTTars! sxxyMbicTap 40 KbUT OOMBI JKacAIBIN KeJe KaThIp, Oipak OyI1 3epTTeynep
OYTiHT1 KYHTE 9JIi JIe ©T€ ©3€KTI XKOHE KETUIIIPY YIITiH KOl KYII-KIrepiH Tanam eTei.

Kiar ce3nep: naybicrany, 3epaeni xyie, TaOUFH Ti1 OHLY, TaMBITY, TOXKipHuOe.
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