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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 achicved. 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:

Awtomated 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
computer, tablet, and phone.

Siri - Apple's Sirt is another good ex
on Apple devices.

ask questions on your
ample of voice recognition that helps answer questions

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 t
some tasks. Which means there should be an

Natural Language Processing

What’s the problem?

The main problem with natural language is perhaps its ambiguity. T
sentence for example: "Time flies like an arrow."

he user saying and handles
algorithm that based on natural language processing.

ake the following
Does it mean time flying or creatures known as
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"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.

Swvntactic 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 cats 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 casily
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 ADJI N

VP ->V NP

DET -> the

ADIJ -> 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 "cat" 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 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.
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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 § symbol and attempts to rewrite it into a sequence of terminal
symbols that matches the classes of the words in the input sentence until 1t consists cntirely of
terminal symbols. These are then checked with the input sentence to sce if it matched. If not, the
process is started over again with a different set of rules. This is repeated until a specific rule 1s
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 returmed.
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roJ1I0COBASI NOMOLUB 051 MOBHJIbLHBIX CHCTEM TIPH
PACIMO3HABAHHH ECTECTBEHHOIO SI3bIKA

Annoramus: B paGote paccMatpiBaloTes Bonpockt co3naniis MoGHARHONO MPHIOKCHIL
I YCKOPEHHOTO BBEACHHA CITOB HITH npcnnoxccnui'{ HA CCTECTBCHHOM fA3LIKC (Kﬂ'}il.\(CI\'OM HSM!\‘C) B
MOGHIBHBE TeaeOHL HIT KOMITBIOTEPbl Ha OCHOBE aHANH3a HCCKONBKHX BAPHAHTOR BBOJA.
Ipunoscenne MoxeT ObITh HCMONBIOBAHO B CHCTEMAX € PCHCBLIMH TCXHOMOTHAMIL. TarHM
o0pa3zomM, cTaTha MocBAlcHa 00pa0OTKE ECTCCTBEHIOTO A3BIKA H aHAMIIA MPCATOKCHITE.

B JIAHNOI1 cTaThe aABTOPBI NMOCTAPANHCH HAMOKHTH ]'I'pOGJ'ICMI)]. CYUIECTBYIONIHC B CO3JTaHUIT
MODHIBITBIX TIPHIOKEHHIT W B HCMONB3OBAHHH PALNHYHEIX TCXHOROTHIT MPH pacrio3HaBaHIT
CCTCCTBEHHOTO #3bIKa. [IpeniaracMbic aBTOPAMH METOMH NOBOMALHO MPOCTHI, HO, B TO JKC BPCMS,
(pyHaAMENTANIBHBL, TPHMEHNB KOTOPHIE MOKHO YOCTHTLCH B HX 2(CKTHRHOCTI.

Tem He MeHee, HECMOTPA Ha HX HOBH3IHY H BOCTPEGOBAHHOCTL, ONII MOTYT PCUINTL JHLIL
OMPCACACHHYIO YACTh 3a/lay B OTPAHIMCHHBIX obnactsix. PaGoTa B manitoM HanpasiaeHint BeacTes
yi#ke okoso 40 JCT. HO IT CCFOMMS 3T HCCNCAOBAHIN OUeHb AKTYANLHR 1 TpeGyloT cite oYeHn
MIIOTO YCHITHIT JUTH JIOCTHKCHIA COBCPIICHCTRA.

Karouenbie  €10Ba:  pacno3HaBaHHWe 3BYKa. HCKYCCTBEHHBII HHTCIUICKT. obpaboTka
CCTECTBEHHOTO A3LIKA.

Kyaustuéaii 1., Oprinéeror 3., Kapudos 1.
Cyaetnan Heaupens amoiidasz ot Ynugepcumennniy vacucnipanmmaps, Kazascman, Kackenen

TABHFH TLI1AI OHAEY OHE TAJIIAYAATBI JAYBICTHIK KOMEK

Amnarna: Makanajia kazak Tinivgeri cesfepai Hemece cofineMii ewrivynin GipHeuie
HycKackll CambICTRIPY HETi3inae MobumbLmik Teneongapra Hemece KOMMBIOTCPACPTe AKbLILAM
enrizy  macejleniepi  kapacThiphmannl.  Kocwimma  apTypni  ceitney  TexHodormsiapeMch
ababIKTanFan wyiienepsie konnaueliankl. Conbiven, makama TaGHFH T ekacy »xaHe Tanmay
MaceTenepike apHarai.

Byn maxanana, astopiap MoGUALAL KOCKIMUMHBL KYpY kesinaeri TaGurn Tinmi apTypni
TEXHONIOTHANADPAA KOMAAHY B KHBIHABIKTAPL! TYPAIbl MATIMCT OGCpreH.

ApTopriapmes GeplireH ajlicTep aHarypabiM oHail, Gipak (QyHaaMenTanam, AFmH onapanl
KOnmnaHy Ke3lnac THIMIN ckenine Ke3 keTKizyre Gonamul. Anaiifa, ofapabil JKaHANBIFEL Mel
KaKETTIMICINE KApaMacTan, ofiap [UekTeyni oOMBICTAPLINATE IMelliMACpin Tek Genrini Gip
Genirin weure anatel. byn dareiTrarst symuictap 40 ke Goiibl kacanwin kene waTeip, Gipak Gy
3epTrey/iep OYrinri KYHre ani ie oTe 3CKTI jKaHe KeTUIIPY YILiH KON Kym-Kirepin Tanan erei.

Kint coznep: naywicrany, sepaeni syiie, TabHri Tinai orney, nammiry, Taxkipite.
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