ISSN (Online) 2393-8021
_ IA RJ S ET ISSN (Print) 2394-1588
TARISET
’y International Advanced Research Journal in Science, Engineering and Technology

Vol. 5, Issue 9, September 2018

Review on Chatbot Design Techniques
In Speech Conversation Systems

Revati Sharma’, Meetkumar Patel?
Computer Engineering, Ahmedabad Institute of Technology, Ahmedabad, India*?

Abstract: A dialog-exchanging system generating a meaningful and empathetic conversation between human and a
computer is called a chatbot which processes the natural language input that can be either a speech or a textual form
and gives the response in the same language and expression as of the human. Various Natural Language Processing
(NLP) techniques using the python library, Natural Language Tool Kit (NLTK) these inputs of speech from users can
be processed and intelligent responses from such system engine can be gained to build up a human-like interaction.
This paper is a survey on chatbots which have made a significant impact in the previous years about their various
development techniques from selected papers which are the witness of remarkable improvements of these chatbots.
Also some idea about the advanced scale chatbots such as google now and descendants of Microsoft chatbot is also
discussed regarding their popularity and aids in different areas of human life. The paper also discusses the usability or
performances of different chatbots along with differences and similarities in techniques through Turing test and
Loebner prize.
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1. INTRODUCTION

Communication between people leads to better understanding of one’s personality, how inclined is a person towards
particular things, what the person dislikes or hates or avoids to do out of laziness or any other reason. One of the
powerful means of communication between Homo sapiens is the speech or a vocal conversation where in a person
discusses about his/her wants or feelings etc. more conveniently. But nowadays people rely more on their networks,
technologies for mere help whether it might be asking for suggestion regarding medical aids, leisures viz., food or any
other relaxing places like resorts or spas to visit by just typing for respective search of items. Thus the ultimate goal of
a computer scientist becomes to be able to build platforms where in a person can have human-like conversations with
the machines and network-oriented devices and thus simulating and ameliorating a human-human interaction. These
interactions does not only are characterized to just assist the humans but also recognize the feelings which are
delineated through the human speeches either it can be in textual forms or audio forms. Thus there exist two different
systems, one is a task-oriented assistant working on commands and requirements which are task specific; helping or
aiding humans in tasks such as booking a flight, a table at a restaurant, searching for hospitals, giving best available
optimum results for entered symptoms or characteristics of a certain conditions etc. and are limited to only one-way
tasks and specific domains easily recognized to be a robot or a machine like interaction. While the other category of
such a system is an open-domain models which are made to function most-likely as a human and someone can hardly
differentiate it with a robot. They are trained with the natural language of human speech and perform arbitrary
responses respective to the human’s questions or texts to it. And hence combining these two systems into one, a chatbot
system is created which means a “chatterbot”.

1. BACKGROUND

An easy way to comply with the conference paper formatting requirements is to use this document as a template and
simply type your text into it.

A Correlation of Human and Computer System: For communication between different species, it is important
that they understand the semantics of each other languages. Similarly, for a better conversation between human and a
computer system of chatbot , the human-computer interaction through speech is an utter paramount which can be
achieved through speech recognition and converting them to texts which can be analysed and scanned through various
algorithms of deep learning and machine learning when applied to the NLP. Speech recognition becoming a salient
feature for most of the systems helps the user who are physically disabled and can’t do much movement with their
bodies to just speak it out loud whatever they need to get their work done or even have a conversation with system
without moving their hands or fingers.[3]. People who want to give a detailed description and which might be
inconvenient for them to write such long texts can easily speak them out loud. Speech is a sophisticated signal and
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happens at different levels: “semantic, linguistic, articulatory, and acoustics [1]. One of the speech information
extraction stages is converting speech to text via Automatic Speech Recognition (ASR) and mining speech information

[2].

B. Understanding Natural Language and NLTK: Computer systems work on receiving texts to function
somehow or the other; whether is it a code to be compiled and run for programming or in case of chatbots- an
interaction between machine system and a human, the device or the system needs to understand the natural language a
person uses to conversation with other humans so that when it receives such text, it easily interprets the semantics
residing behind it. Texting being a constant in human activities, people try to shrink them words into spellings of least
number of letters with meaning behind it unchanged to the understanding of the other human and thus these words
might not fit well under the knowledge of a computer system. Various speech recognition systems are required to
convert these different levels of speech such as acoustics, linguistics, semantics etcetera into required and meaningful
texts so that these can be analysed and interpreted for the meanings. Various NLP libraries to work on python are
available which perform steps of pre-processing the data such NLTK (Natural Language ToolKit), Spacy etc. Most of
the earlier work is done through the NLTK library which performs the lemmatization, character tokenization, Part-Of-
Speech (POS) tagging and word embedding. NLTK works by taking strings as input, removing the noise, stemming
and lemmatizing for obtaining the root word after stemming is performed which strips the suffixes and POS tagging
which illustrates or delineates the function of a same word in different parts of speeches, for example, verb, noun
etcetera. Word embedding is performed by assigning word to a particular vector number widely used further for CNN
and RNN algorithms.

C. Chatbot Approaches: Chatbots or the Chatter-bots are computer systems which respond to human behaviour
just like every other human beings do. Systems to act or function exactly like a human are still under the study and
analysis. But what chatbots mainly do is they try to respond and ask questions to the human being as it is a one. For
better results, responses, these systems require to fetch on the correct set of keywords from long phrases or collection of
words and understand the semantics or the emotions or expressions behind it by building a dialogue system just like
two human communicating to keep the conversation continuous and more logical rather than to receive false responses
from the chatbot. To get the best smart, canny and quick-witted conversations through the chatbot, it needs to be
supplied with loads of and bulk of data which is not just any random data but containing feature vectors obtained
through specific word embedding of the text pre-processing steps so that a knowledge base is provided to get intelligent
answers for all type of interactions. To train the chatbot with features and provide a knowledge base through hand
written texts, learning from huge amount of data which means memorizing the phrases and keep it saved in a database
for future similar conversations. Hard-core programming skills are required to implement the artificial intelligence
algorithms such as RNNS, LSTMS, GRUs etc.

The functioning of a chatbot system can be defined into 3 modules [4].

. A state of responder: whose work is to just transfer the input of user whether a speech or a text as it is to the
state of the classifier thus acting as an interface between the routines and libraries of bot and the user.
. The other module coming after responder is the classifier which takes the natural language input from the

responder, standardize and normalize the text after noise removal steps, performs segmentation and transfers this to the
graph-master and handles data exchange with databases.

. The graph-master helps with the part of matching with the pattern and handling brain neurons so that chat
interface of the chatbot responses with human-like reciprocations. This is the module where the actual neural network
algorithms work.

Responder Classifier Graphmaster

User

interface

CHATBOT

+
Simulation Interface

Fig. 1 Components of Chabot
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D. The Elemental Propositions and Technical Procedures for a Chatbot: To build a chatbot system it requires
a standard amount of professional programming skills and profound understanding of execution stream which will be
tantamount as its information base which will map user’s words into most proper reaction.

1. Parsing: To work out the grammatical structure of a natural language , a program called parser is used which
sorts out the set of words going a one phrase, classify the usage of word as whether used as verb, noun or as a subject of
the verb or an object of the verb. Mainly parsers use the knowledge of the language used; for different language inputs,
different parser are used i.e. for a Chinese language, Chinese parser will be used and likewise.
Syntactical Parsing: Syntactical parsing involves the investigation i.e. the analysis of words in the sentence for
grammar and their course of action in a way that demonstrates the connections among the words. Dependency grammar
(trees) and POS (Parts-of-Tagging).

Dependency Trees: Dependency grammar examining the relationship among the words is a class of syntax text
analysis that works with the asymmetrical binary relations between two lexical items.

prefer S

/\
l/\ﬂighl NP VP
i e ™ i
the morning Denver Pll'o Verb NP
/\
l pn!fer Det Nom
/\
through I/!c’ Nom

7N

PP
Nom Noun P NP

Noun flight through Pro

morning Denver

Fig. 2 Dependency Graphs

Parts-Of-Speech Tagging: Aside from the punctuation relations, each word in a sentence is likewise connected with a
grammatical form (pos) tag (nouns, verbs, adjectives, adverbs and so forth). The pos labels characterizes the use and
capacity of a word in the sentence. It is used for NLP purposes such as

. Word sense disambiguation.

. Improving word-based features.

. Normalization and Lemmatization.
. Efficient stop word removal.

Entity Parsing: This recognizes the most important chunks of the phrases and is an ensemble of dictionary lookups
and syntactic parsing.

Named Entity Recognition (NER): The way toward recognizing the named elements, for example, individual names,
area names, organization names and so forth from the content is called as NER
NER can be further elaborated into categories: noun ER, phrase ER, disambiguation ER.

Topic Modelling: Topic Modelling is a procedure of consequently recognizing the subjects display in a content corpus,
it determines the shrouded designs among the words in the corpus in an unsupervised way. Subjects are characterized
as "a rehashing example of co-happening terms in a corpus”. A decent subject model outcomes in — "wellbeing"”,

"specialist", "understanding", "clinic", “doctor”, “patient” for a point — Healthcare, and "ranch", "crops", "wheat" for a
theme — "Cultivating".
2. Pattern Matching: The strategy is utilized as a part of most Chatbots and it is very regular being referred to

reply frameworks relying upon coordinating kinds, for example, characteristic dialect enquiries, basic explanations, or
semantic significance of enquiries. Pattern can be created by oneself using logical operators viz., and, or, not.
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3. AIML: Artificial intelligence Mark-up Language, in light of the ideas of Pattern Matching and/or Pattern
recognition strategies. Being followed the stimulus-response approach, the natural language modelling for the dialogue
system between the human and chatbots, AIML is applied.

4. Chatscript: Is the system that helps when no matches happen in AIML. It focuses on the best sentence
structure to construct a sensible default reply. It gives an arrangement of functionalities for example, factor ideas,
logical and/or/not etcetera.

5. Sql and Relational Database: Is a strategy utilized as of late in Chatbot configuration with a specific end
goal to make the Chatbot keep in mind past discussions. All client inputs must be free of incorrect spellings,
accentuation, and should be in lower case, so to foresee these cases the chatbot ought to have the capacity to do
Standardization and normalization of the information that doesn't fit and hence these corrections of misspelled words
must be stored in RDBs’ tables.

6. Markov Chain: Is utilized as a part of Chatbots to manufacture reaction that are more appropriate
probabilistically and, thus, are more right. The possibility of Markov Chains is that there is settled likelihood of events
for each letter or word in the same printed information index i.e textual data. Markov chains are pivoted on the
principle of “memory less ness” and hence make the calculations based on conditional probability uncomplicated by a
working theory; the next state of the process depends only on the previous state and not the sequence of states.[5]

7. Language Tricks: Misunderstood conversations between the bot and the human are often happening because
we have a built-in conversational techniques for make them non-ambiguous but this isn’t enough as everyday new
conversations are created. Hence bots should be trained to ask follow-up questions so that better responding dialog
systems are created. Asking questions to bot and encouraging the system to answer back helps it to understand whether
the conversation is demanding to get heathen up or cool down. Setting up canned responses such as if a user uses lots of
emojis, the bot should too use same amount of relating emojis to set up a user-wise norm. Understanding the typing
errors and replying accordingly. Also using the conversation history stored in the memory, it can ask the user’s
questions with referring the past things through words like “it” or “that” etc. and hence create a more human-like
conversation.

8. Ontologies: Ontology or semantic network as it is called in some chatbot systems is a set of hierarchically and
relationally interconnected concepts. These concepts can have natural language names and can be used directly in
chatbots, to figure out hyponyms, synonyms and other relations between the concepts. The interconnection between
these concepts can be represented in a graph enabling the computer to search by using particular rules for reasoning.[5]

E. Turing Test and Loebner Prize
Can a machine be ever as brilliant as humans?. The answer to this question can be given by the above two strategies.

1.)Turing Test: Turing Test, to pay tribute to Alan Turing, the splendid British mathematician is a test to check the
common sense, or thought, or knowledge in a machine. In easier words, it is a test to check whether a machine can
mimic human knowledge. Or on the other hand as it were, if a machine can trick a human and influence the people to
trust it is a human, the machine passes the test.Turing test hence is a combination of human behaviour that is not
intelligent and the intelligent behaviour not displayed by a human. For instance, if a machine is asked to calculate a
complicated equation, it would not take much time while for the same equation, a human might take several minutes
more noticeably than the human-like machine. Training such system to fake the amount of time actually taken would
not prove it to be of human intelligence. In the field of Artificial Intelligence, Turing was the first to pose the question,
“Can a machine think?” [6], where thinking is defined as the ability held by humans. According to this question and
this definition, Turing suggests the “imitation game” as a method to directly avoid the question and to specify a
measurement of achievement for researchers in Artificial Intelligence [7] if the machine appears to be human. The
imitation game can be played between three people: (A) which is a man, (B) which is a woman, and (C) which is the
interrogator and can be either a man or a woman. The aim of the interrogator here is to determine who the woman is
and who the man is (A and B). The interrogator knows the two as labels X and Y and has to decide at the end of the
game either “X is B and Y is A” or “X is A and Y is B”. The interrogator also has the right to direct questions to A and
B. Turing then questions what will happen if A is replaced with a machine; can the interrogator differentiate between
the two? The original question “Can machines think?”” can then be replaced by this question [6]. In this imitation game,
the Chatbot represents the machine and it tries to mislead the interrogator to think that it is the human or the designers
try to programme it to do so [8].Hence another ground available for such testing the capability of an human like
intelligent machine is the loebner prize.

2.)Loebner Prize: In 1990 an understanding was held between Hugh Loebner what's more, The Cambridge Center for
Behavioral Studies to set up an opposition in light of actualizing the Turing Test. A Gold Medal and $100,000 have
been offered by Hugh Loebner as a Grand Prize for the principal PC that makes reactions which can't be recognized
from humans®. A bronze decoration and a yearly prize of $2000 are as yet vowed in each yearly challenge for the PC
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which is by all accounts more human in connection to alternate contenders, paying little mind to how great it is totally
[7]. 1t is the primary known rivalry that speaks to a Turing test formal instantiation [5]. The rivalry has been kept
running from 1991 yearly with slight changes made to the first conditions throughout the years. The imperative thing in
this opposition is to outline a Chatbot that can drive a discussion. Amid the visit session, the investigative specialist
endeavors to figure whether they are conversing with a program or a human. Following a ten-minute discussion
between the judge and a Chatbot on one side and the judge furthermore, a confederate freely on the opposite side, the
judge needs to choose which one was the human. The size of non- human to human is from 1 to 4 and the judge must
assess the Chatbot in this range [8]. As per this judgment, the more human Chatbot is the champ. No Chatbot has ever
accomplished the brilliant award and breezed through the test to win the Loebner Prize. In any case, a few Chatbots
have scored as very as 3 out of the 12 judges trusting they were human. There is a triumphant bot consistently
furthermore, there is a rundown of Chatbots called Loebner Prized Chatbots. This rundown starts from 1991 to the
present date.

Table 1. Loebner prized chatbots™ design techniques and approaches [13]

Programme Winser Designer AR
Year i) \ Design Technigue
1991 PC Thenpist Joseph Wemtraub

Canncd and noa-sogquitur rosponscs in additbon to patscrn matching afior

- %
bl FC Therplet pamsing, and word vocabulary that make it remensber sentences,

Joscph Wemntraub

1993 PC Therapst Joscph Wemtraub

19 nes

Thoemas Whalen

A perseral history model database like the system with pattern matching.

1995 PC Therapist

Joscph Wemtraub

The same as in 1991

Has got a ek sestences database, Markov Chain models, pattern

9% HeX Suson Hute matching. and a moded of personal history.
A database for facts, pattern matching, proactiviry, WordNet synonyms, a

1997 Converse David Levy statistical parser, ontology, & list of proper mames, and a modular of
weighted modules.

1998 | AbatOne Robby Gasner Hierarchical strcture of prevsous Chatbots, such as Fred, Eliza, patsern

1999 | ABbert One Robby Gamer matching and proactivity

2000 ALICE Richard Wallace
Advance pattern matchmg, ARML

2001 ALICE Rachard Wallace

o Ella Kevin Copple Language tncks, phrase pormalisation, pattorn matchsng, WoedNet, and
cxpanding abbeeviation

"03 Jabberweck Jucrgen Pirner Markov Chaars, simple pattorn matching, context froe gramenar (CHGY, and
-

2004 ALICE Richard Wallace The same as in 2000

] Creorge .
200 {Jabberwacky) Rolle Compenter No scnpts or pattern masching, 3 huge database of responses of people, and
, Joan . they are based oa the Chathot Jabberwacky
2006 Usbberwacky) Rolio Carpenter
2007 UltaHAL Robert Medeksaa Scnpes of pattern masching and VB code combanation
2008 Elbot Fred Roberts Commercial Natural Language Interactson sysiem
2009 Do-Much-More | David Levy Inteibigent Toys Commercial Propenty
010 Swrctre Beuwce Wilcox
AIML based chat script with database of vanables, triples and concepts
201 Rosetic Beuce Wilcox
2012 Chup Vivant Moban Embar Responses wsmg unformatted chat scnpt and Al and ontology
2013 Miutsuku Steve Worswick Based on rules written in AIML [17]
b contmns a comprebensive natural language engine to recognise the
014 R Beuce Wilcox mcaning of the input sentence accurately. A chat script 1s also incloded in

the design | 18]

F. AIML

To fabricate a Chatbot, an adaptable, straightforward and widespread dialect is required. AIML, a subsidiary
of XML is one of the generally utilized methodologies that fulfills the prerequisites. AIML speaks to the learning put
into Chatbots and depends on the product innovation created for A.L.1.C.E. (the Artificial Linguistic Internet Computer
Entity) interpreter. In ALICE, the AIML technology was responsible for pattern matching and to relate a user input
with a response of the chatterbot’s Knowledge Base (KB). It can describe the sort of information objects (AIML
objects) and depict fractional conductance of the programs that it forms. AIML objects are comprised of units called
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topics and categories, which contain either parsed or unparsed information. The AIML language’s purpose is to make
the task of dialog modelling easy, according to the stimulus-response approach. AIML as being XML-based is a tag-
based language and tags are identifiers that are mindful to make code scraps and embed orders in the chatterbot. The
class of data objects defined by AIML is the AIML objects which is accountable for modelling patterns of conversation
where each object is a language tag referring to the language command. The fundamental unit of learning in AIML is
known as a category. Every category comprises of an input question, a yield reply, and a discretionary setting. The
question, or stimulus, is known as the pattern. The appropriate response, or reaction, is known as the template. The two
essential sorts of discretionary setting are called "that" and"topic." The AIML design dialect is straightforward,
comprising just of words, spaces, and special case images like _and *. The words may comprise of letters and
numerals, yet no different characters. The example dialect is case invariant. Words are isolated by a solitary space, and
the wild card characters work like words.

<category>

<pattern> User Input</pattern>

<template>

Corresponding Response to input

</template>

</category>

The coordinating (matching) of words or expression pattern for Chatbots with keywords should be as precise as
could reasonably be expected. The pattern matching for language ,,query” for AIML is simpler than for example SQL.
However, this does not mean that AIML is a simple question and answer database. It depends on more than one
matching category because it uses a recursive tag like <srai> [9]. Hence a chatbot becomes more output efficient when
it is possible to achieve maximum or highest number of possible matches from the knowledge base.

G. SQL

A Relational DataBase (RDB) is one of the methods as of late used to construct Chatbot information bases. The method
has been utilized to construct a database for a Chatbot, i.e. to empower the Chatbot to recall past discussions and to
make the discussion more consistent and significant. The most recognizable RDB dialect is SQL (Structured Query
Language), which can be utilized for this reason. SQL or MYSQL has picked up a high acknowledgment in RDB Since
it is the high-level language for non-procedural data.Query blocks nesting to subjective profundities is a standout
amongst the most fascinating highlights of it, and the SQL query can be partitioned into five fundamental sorts of
nesting. SQL as a data language is implemented in ZETA, also as a calculus-based and block-structured language, it is
implemented in System R, ORACLE, as well as SEQUEL[10]. In further developments and improvements in the
chatbot systems, researchers and scientists have implemented sql databases and used the information stored in their
cells to make the search process for any word or phrase or pattern easier giving intelligence and ceaselessness to the
conversation as it gives the dialogue system the opportunity to extract previous relevant information from the history.

I11. SPEECH AND ANALYSIS RESPONSE

Speech analysis can be separated into three phases:

(i)  voice recognition and conversion to text

(i)  text processing,

(iii)  response and action taking.
These stages are explained as follows:
Firstly, speaker independent speech passes through a microphone to a digital signal processing package built in the
computer to convert it into a stream of pulses that contain speech information. Particular guidelines can be utilized to
read input speech at that point to change over it into content. This stage provides speech text for processing in the next
stage.

User input

Digital Signal Speech to

fhiosioh Processing . Text

speech

Fig. 2 VVoice Recognition and Conversion to Text

Secondly, the resulting text is split into separate words for tagging with parts-of-speech labels according to their
positions and neighbours in the sentence. Distinctive kinds of grammar can be utilized in this stage to chunk the
individual tagged words in order to form patterns. Keywords can be extracted from these patterns by extricating
undesirable word in chunking operations. These keywords can be checked and corrected if they are not right.[[same]]
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Splitting Text Tagging the
into Words by
Individual Speech
Words Parts

Chunking
the Text into
Phrases

Correcting
Existing
Errors

Omitting
Redundant
Words

Checking
Keywords

Fig. 3 Text Processing

Finally, a Chatbot can be built to give the desired canny reaction to a natural language speech discussion. The
contribution to this Chatbot is keywords coming out from the speech text processing; the yield is the customized
reaction, which will be, for instance, an application running or some other content or text response.[[same]]

Conversation
Keywords

Chatbot Response (Speech or action)

Fig. 4 Response and Action Taking

Discussion strategies between a human and a PC can be either conversation by writing content or directly through
speech discourses using the voice. The handling of the data in both strategies is the same after converting the human
delivered speech to text in the instance of dialog exchanges. Major requirements to be fulfilled to get the Chabot
systems run and respond successfully are ,i)analysis of user dialogs through different types of language inputs and
respective grammars to get better categorized phrases and thus keywords.ii)the event of pattern matching with the help
of aim tags and available database systems so that accurate results are obtained for each type of expressions and their
derivatives. iii)to get the intelligent i.e. accurately relevant responses according to where and for what particularly the
Chabot system is required to get introduced for that applications. iv)the type of response the user want i.e a response of
speech or the text form of it.

Speech to text

Splitting text to words and
tagging the words

L
Chunking and chinking into
phrases (grammar parts)

Choosing a phrase
(keywords)

A Chatbot built using any
technique

Making a response

Fig. 5 The main steps for analysing and processing of human computer conversation
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V. REVIEW OF DEVELOPED CHATBOTS

. In spite of the fact that making another sort of Chatbot is a commitment to the field there are a set number of
alternatives accessible to the product creator. The creators in [11] made learning bases for Chatbots by joining the
qualities of two different Chatbots. The creators prepared the learning bases utilizing three channels to dispense with
covering, distinguish individual inquiries, and reject undesirable words or points. The corpus is worked from a mix of
an ALICE establishment compose Chatbot, which is a QA frame, and another, for example, CLEVERBOT or
JABBERWACKY, which are useful for dealing with conversational prattle. The creators prepared the Chatbot to either
exchange or QA match arrange as per assembled cooperation requesting. At that point, as per the handled association,
they created a Chat corpus with around 7800 sets of communications altogether. The reason for their investigation was
to enhance Chatbot plan strategies.

. Another Chatbot can be intended to illuminate wellbeing issues or some other application in a wide assortment
of fields. In [12] the creators exhibited the Chatbot ViDi (Virtual Dietician) that cooperates with diabetic patients as a
virtual counselor. The creators proposed an extraordinary plan for the Chatbot ViDi to influence it to recollect the
conversational ways taken amid the inquiry and answer session. The way parts into three levels of 9 addresses each and
it can be gotten by breaking down the parameter VVpath which decides the way taken by the patient. The characteristic
dialect that is utilized to interface with the client is the Malaysian nearby dialect

. Watson empowered the designers to construct chatbots that utilize full conversational Al. Watson-created
chatbots go past straightforward inquiry and answer talk. They can take part in full discussions and walk clients through
real procedures. The discussions put away by Watson can turn into an archive of information with respect to client
inclinations and methods of commitment. This capacity for the chatbot to learn can fundamentally build the effect of a
business.The IBM Cloud provides starter kits for developers to custom design a chatbot experience that best fits their
enterprise's needs.

. Instructive frameworks are another use of Chatbots. The goal is to answer students™ addresses or to test for an
examination by inquiring addresses and surveying the appropriate responses. In [13] the creators focuses on a change to
the Chatbot CHARLIE (CHAtteR Learning Interface Entity). The stage is an INtelligent Educational System (INES)
with an AIML Chatbot joined inside. The execution and commitment of CHARLIE are archived in his paper and
CHARLIE can set up a general discussion with understudies; it can demonstrate the material of the courses they study
and it is arranged to make inquiries related with the material learned. Instructive utilizations of discourse frameworks
are especially valuable and are exceedingly intuitive. They can be enhanced and refreshed effectively since they are
utilized in a scholarly domain.

. Of the considerable number of bots that have control over genuine, physical things, Amazon's Echo—which
answers to the name "Alexa"—has a portion of the best potential for devilishness. Propelled in 2015 as the principal
home computerization center accessible to purchasers from a noteworthy Silicon Valley organization, it's a little dark
barrel that sits in your home and tunes in for orders. It can answer questions, it can reveal to you what the climate will
resemble, and it can (obviously) purchase things for you from Amazon. It additionally coordinates with shrewd home
gadgets like Nest indoor regulators and Philips Hue lights. While today its pernicious capacities maximize at running
up a greater power charge, the broadness of its abilities—both now and in the future—mark it as a standout amongst
the most ground-breaking bots around.

. Google Now is a hydra. It's charged as an "individual collaborator,” yet that makes light of precisely how wide
its capacities are, and its absence of embodiment contrasted with Siri or Alexa enables it to fly under the radar. You can
ask Now an inquiry, and it'll utilize Google Search to answer—but it likewise approaches the star grouping of Google
administrations. That makes it the most deceptive of all since we overlook that it knows such a great amount about us.
Our email documents from the most recent decade in Gmail. Our day by day plan for Google Calendar. Our photograph
library in Google Photos. Recently Google reported Now's advancement, too—into a genuine two-way chatbot
collaborator with its own Echo-like center point for the home, blending physical with computerized for the nearest
thing to a HAL 9000 yet. With the data and processing power that it approaches, it is plainly the most intense bot
around.

. Presenting new coordinating models speaks to genuine advancement inside Chatbots. In [14] the creator
proposed another model that creates another sentence from two existing sentences. The investigation proposes utilizing
a Genetic Algorithm (GA) to construct another sentence contingent upon the sentences that are recovered from an
accessible database. The proposition is introduced with a specific end goal to adjust the GA to a characteristic dialect
structure. The proposition in [14] was executed when the creators in [15] exhibited their new way to deal with Chatbot
outline. The approach joins ordering and inquiry coordinating techniques with design coordinating and applies Data
Retrieval (IR) procedures to deliver another sentence from existing ones. In their examination, the current sentences
turned into the underlying populace of the GA, at that point the swap and hybrid administrators were connected to
deliver the new sentence as another age of the GA. Trial assessment for the Chatbot previously what's more, subsequent
to applying the sentence blend approach were displayed. The reason for the approach was to enhance the decent variety
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of the Chatbot reaction. The two fundamental commitments of the examination are 1) changing over two sentences into
one and ii) Applying data recovery methods to Chatbots.

o Xiaoice is a propelled natural language chat bot created by Microsoft. It is fundamentally focused at the
Chinese people group on the miniaturized scale blogging administration Weibo. The discussion is content based. The
framework finds out about the client and gives regular dialect discussion. Microsoft gave Xiaoice a convincing identity
and feeling of "insight" by efficiently digging the Chinese Internet for human discussions. Since Xiaoice gathers huge
measures of cozy points of interest on people, the program brings up security issues More than 20 million enlisted
clients with the normal client cooperates with the administration 60 times each month while 850 thousand supporters on
Weibo and thus Ranked as Weibo's best influencer. Therefore this can be turned out to be the most elevated turing test.
. An expansion has been made to the visit bot ViDi at the point when the creators in [16] proposed the whole
overhaul of the ViDi Chatbot by utilizing the upsides of a social relational database. They likewise included an
augmentation and essential calculation to refresh ViDi into an electronic Chatbot. The creators utilized web
programming languages, for example, PHP, HTML and XHR to actualize the coding of the Chatbot notwithstanding
Asynchronous Javascript + XML (AJAX). Again Malaysian is utilized. The expansion of ViDi planned in [12] makes it
accessible to clients on the web through a web program.

. Pattern Matching systems can likewise be connected in the Chatbot design world, and can prompt expanded
precision of recovery. The creators in [17] proposed a new system for keyword coordinating utilizing ViDi, ([12] also,
refreshed in [16]) as a test domain. The proposed method is called One Match or All Match Classifications (OMAMC).
OMAMC is utilized to test the age of conceivable watchwords related with one test sentence. At that point, the
outcomes are contrasted with different watchwords created by another past Chatbot around a similar example sentence.
It is discovered that OMAMC enhances catchphrase coordinating contrasted with past strategies. This new approach is
probably going to be found in future instantiations of Chatbots.

Table 11. A summary of the selected factors influencing chabot design

Factors Influencing Chatbot Design
Using
. . - Creatin | availab s SO usage Corpus
Study Voice Text g nem le 'IH; - {Relational | Maiching rechnigue {knowledge | Application
Charbor | Chatbo age Darabase) hase)
fis
Edger Chatbot matching
technique {combination of .
Pereira ct al Y Tildf al | | Edgar
es algorithms with - :
[10] Yes Yes | NO Yo ND Chatbot Chatbot design.
natural language
normealization)
Rosmalen [22] NO Yes NO Yes Yes Yes QA matching form AIML Medical education
IL'::;kIma" ctal NO Yes Yes N0 Yes Yes (A matching form VP bot Health assistance
. . Prerequisite Vil
Lokman et al NO Yes | NO Yes NO Yes Health assistance
[24] Matching Chatbot
i . One-Match All-Match Vil
Lokman et al NO Yes | NO Yes MO Yes Health assistance
[25] Category (OMAMC) Chatbot
AIML category pattern Educational
Mikic etal [26] | NO Yes | NO Yes Yes NO AIML
matching systems
TV & AN wa ya— . -
Bhargava ctal | NO | Yes NO Yes NO AIML calcgory paticm AIML E-learning
[5] matching
Manual
. Crenetic
Vrajitoru NO Yes Yes NO NO MO pattern and | Any
[27] Algonthms (GA)
data chosen
Manual
i - Grenetic
Ratliewicz N} Yes | Yes N NO N patternand | Any
[9] Algonthms (GA)
data chosen

New Chatbots have been made in [5], [15], [12], and [14], which include new methods or utilize enhanced past plans.
Additionally new methods, calculations or expansions have been added to existing Chatbots in [11], [18], [16], [17],
and [13] so as to enhance their capacity or expand accessibly programming by including talk collaboration. For
instance, the Loebner Prized Chatbot ALICE (which won three times) was progressed a few times in later emphases
and Joan (Jabberwacky) was the refreshed type of George (Jabberwacky).
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Knowledge bases are assembled utilizing distinctive systems. For a case, AIML, which is the procedure initially
utilized with the ALICE Chatbot is utilized to assemble the Chatbots in [1], [11], and [13], while SQL (or RDB) is
utilized in [16] and [17]. Both AIML and SQL are utilized in [18] and [12]. Neither AIML or SQL are utilized in [15]
and [14]. The utilization of SQL (no unmistakable proof of utilizing it in Loebner-Prized Chatbots) included another
method to information bases, to be specific the Relational Database, which empowers the Chatbot to recall past
discussions by getting to the history put away in the database planned to utilize SQL. Be that as it may, an AIML
knowledge base is still viable for Chatbot plans; for instance, Mitsuku Chatbot won Loebner Prize in 2013 and it
depended on AIML. Newly designed chatbots have been built through study and usage of distinct corpus which
ultimately make changes in the knowledge base and thus the accuracy of the chatbot as a response of a chabot is the
reflection of its knowledge base.

CONCLUSION

In this paper a noteworthy contributions of techniques which lead to development of chatbots which have now changed
the everyday lives of human have been covered through selected set of papers which discuss the strategies and
procedures and also the measures that are taken under the consideration. Some of the improvement and advancements
made on the already developed chatbot systems have also been noted and surveyed through this paper from various
reference papers and news article bringing into the light the behind techniques involved for making the same. The
systems of Chatbot configuration are as yet an issue for banter and no regular approach has yet been recognized.
Analysts have so far worked in disengaged situations with a hesitance to disclose any enhanced procedures they have
found, thus, backing off the upgrades to Chatbots. General-purpose Chatbots need improvements by designing more
comprehensive knowledge bases. Every specialist needs to powerfully archive any fruitful enhancements to permit the
human-PC discourse collaboration to consent to a common approach. This will dependably be inconsistent with
business contemplations.
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