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Abstract— Face and Speech recognition is one of the latest 

and most being used technology now a days. These 

technologies help users in many ways. For example, in 

interacting with people, answering their queries, guiding 

users, identifying people by their faces and many more. In 

this paper, we have implemented an AI Receptionist for 

hotels which recognizes speech of customers and answers to 

their queries and guide them in the hotels. It is also useful for 

employees working in the hotels for marking their attendance 

which reduces human efforts of manually doing the work of 

marking attendance. This is done by identifying faces. Hence, 

we have used face recognition in our project. 

Keywords: Face detection, Speech recognition, Natural 

Language Processing, Smart hotels, Virtual Receptionist, 

Deep learning 

I. INTRODUCTION 

A virtual receptionist is a computer model with which a user 

can conduct communication as if it was communicating with 

another person i.e., human being. One in all the necessary 

modes of communication is speech. Speech can also act as 

associate degree interface to speak with completely different 

machines. Due to this reason, machine-driven speech 

recognition systems are being enforced in numerous areas. 

One in all the samples of such system is associate degree 

virtual Assistant which is used by the companies such as 

Facebook, Amazon, Microsoft, Google and Apple – these are 

some top companies which are offering these features on 

various devices through services like Google Home, Amazon 

Echo, Siri. Virtual receptionist will use face recognition as a 

main element for identification of a person. The use of virtual 

receptionist, as bases for system interactions to communicate 

with humans is becoming of growing interests. This is due to 

the fact that human languages offer a natural way of 

communication and the availability of methods and tools 

allowing computers to understand and process such 

languages. Virtual receptionist depends often on a set of rules 

or trained neural networks for deciding answers to be given 

to users or questions to be stated in order to handle requests. 

In principle virtual receptionist are not prescribed to an 

application domain. However, it is often the case that virtual 

receptionist depends on pre-specified patterns that trigger the 

virtual receptionist behavior, which restricts the possibilities 

of interaction patterns with human users.  

 The working of Virtual Receptionist is in such a way 

that if receives customers attends to enquiries, assigns rooms 

after consulting register for availability of room and looks 

after requirement of patrons. Settles terms and allocate 

required accommodation, if available to customers. Request’s 

customers to fill details and sign register to establish identity 

time of arrival and expected departure. Gets stationary form 

filled up by foreign visitors coming to stay to know the detail. 

Guides customers to the rooms allocated to them. Maintains 

hotel ‘Board’ up-to-date showing name of customers staying 

in hotel rooms etc. Maintains Hotel Record up-to-date 

showing total number of householders already occupied, 

rooms booked or reserved to show correct position of 

accommodation.  

 Gives information to house keepers, dining section 

and kitchen departments regarding arrival of new-comers and 

their requirements to get up to date. Supplies details of 

services given to customers to concerned officers for 

preparing bills for presentation customers. Present bills to the 

customers and realizes amount from them prior to their 

departure. Receives calls and massages on behalf of 

management and clients and delivers it them. Pays attention 

to other requirements of customers. 

 The lone contrast is that they take care of their job 

practically – they can work anyplace and do their obligations 

over the web. A virtual receptionist performs fundamental 

front-of-office assignments. You can settle on the most ideal 

approaches to utilize a virtual receptionist administration. 

You may have a private company and be battling to keep on 

top of arrangement appointments. You may be struggling 

attempting to react to telephone requests simultaneously as 

continuing ahead with really maintaining your business. A 

virtual receptionist would have the option to save your time 

by accepting approaches your sake at whatever point you are 

inaccessible, both night-time or during your typical working 

day. You could be a bigger business that as of now has a 

receptionist, yet need to cover those calls that come in after 

you've left the workplace or while your receptionist is as of 

now on a call. A virtual receptionist can be accessible day in 

and day out to assist with any call flood and guarantee that 

you never pass up leads. You can choose when you need your 

virtual assistant to accept calls, what you need them to say, 

and which of your business administrations you might want 

them to perform (like booking appointments). You can tailor 

the help to suit your requirements. 

 A virtual receptionist helps your business run easily. 

Phone messages are apparently the most straightforward 

alternative for settling the issue of missed calls.  This implies 

that in the event that you are not there to get the telephone, all 

things considered, you will pass up a lead, and your rivals will 

acquire that client all things being equal. In the meantime, the 

expenses of employing an in-house receptionist are high. You 

may even need to lease an office space to oblige the additional 

staff. This is a costly arrangement, and not a naturally stable 

one by the same token. A virtual receptionist permits you to 

have the advantages of an in-house secretary at an altogether 

lower cost. It permits you to extend polished skill by having 

somebody who knows your business consistently accessible 

to answer calls, giving you genuine feelings of serenity that 

your guests are encountering phenomenal client support in 

your name. 

II. BACKGROUND STUDY 

A. Speech Recognition 

Speech recognition system area unit the programs that 

converts the sound waves created by an individual into a 

graphical kind like text. The subsequent figure shows the 

steps concerned in speech recognition: 
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Fig. 1: Speech recognition Method 

 Speech is that the expressed style of human 

connections. During this step, the speech of the speaker is 

received in wave format. During this progression, the 

discourse of the speaker is gotten fit as a fiddle. We can have 

ground clamour or region resonation related to the discourse 

signal that is absolutely undesirable. To resolve this 

disadvantage, Speech Pre-processing is employed, within 

which moot sources area unit eliminated from the input 

speech signal. Feature extraction is that the next procedure. 

The speech changes from person-to-person. This can be 

because of the very fact that each person has completely 

different characteristics immerse in auditory communication. 

In theory, risk ought to be there to acknowledge speech from 

the digitized wave format. Moreover, because of the big 

variation in speech signal, there arise a necessity to carry out 

some feature extraction to scale back that variations. Speech 

classification is that the step within which elaborate advanced 

mathematical functions and that they eliminate hidden data 

from the input processed signal. Recognition is that the final 

step within which the words enclosed within the speech is 

recognized and data is gathered.         

B. Natural Language Processing 

Normal Language Processing (NLP), a subset of Artificial 

Intelligence (AI), empowers chatbots to comprehend 

language as we people talk to it. It implies that the menial 

helper (VA) doesn't simply peruse the words, however can 

comprehend the aim of a buyer's inquiry. It can likewise 

comprehend the setting of the discussion. This allows the 

connection to stream as a discussion rather than as an inquiry 

answer meeting. This is far harder than it shows up and just 

the advances in AI have made it conceivable. Virtual 

receptionist that use NLP can converse with users or 

customers just like they would with a human agent, and get 

answers similarly. 

 Natural Language processing (NLP) interacts 

between humans and computers employing a language like 

English. Natural language processing technology implies 

machine learning algorithms to text and speech. The steps 

involved in natural language processing are:  

 Sentence Segmentation  

 Word Tokenization 

 Predicting components of discourse for each token 

 Text Lemmatization 

 Distinctive stop words  

 Dependency parsing and discovering thing phrases 

 Named Entity Recognizer 

 Conference Resolution.  

 A smart virtual assistant is a software agent that can 

perform tasks or services for human users. Smart assistants 

rely on natural language processing (NLP) for parsing the 

input from the user and evincing commands and requests, 

and, in some cases, exploit artificial intelligence to elaborate 

articulated and meaningful answers when needed. The user 

input is usually textual (e.g., Virtual Receptionist), vocal (as 

in the case of modern smart speakers). The Smart receptionist 

module acts as an interface to a smart receptionist platform, 

thus integrating its services into the Virtual Receptionist. 

 Natural Language Processing, Computer Vision and 

Robotics. Similarly, speech recognition can be predicted by 

using computers. 

 The challenge of natural language processing: 

Natural language processing has very similar challenges to 

machine translation. It makes sense therefore, that the two 

technologies are better in line with one another over the past 

few years. The reason that it’s difficult for computers to 

understand us is because language is complicated i.e., hard to 

process, and there’s a lot of it. Consider the different ways 

that meaning is conveyed outside of words – grammar, 

syntax, semantic, register, dialect, irony …etc. the list goes 

on. Because the challenges associated with natural language 

processing are uncountable, differing, and complex – so too 

must be the solutions. There’s no single algorithm that can 

interpret or process the language. Therefore, a more complex 

combination of different algorithms with differing objectives 

working in harmony can provide the appropriate response. 

C. Face Recognition 

Face recognition is an activity of identifying faces in images 

or by actually standing in front of the device and getting face 

recognized. Face recognition is used for many purposes. For 

example, marking attendance, for security purpose, etc. In our 

project, face recognition is used for marking attendance of 

employees in hotels. Thus, this reduces manual work of 

marking attendance and makes the hotel smart and saves 

time. Face recognition is implemented here in python. We 

have imported various packages and implemented our face 

recognition module. The packages imported are – cv2, 

numpy, face_recognition, os, datetime. 

1) cv2 – It is a cross-platform library with the help of which 

we can develop real-time computer vision softwares. It is 

mainly used for  image processing, video capturing and 

analyzing it including features like face detection and 

object detection. It is an open source initiative. 

2) CV (Computer Vision): CV is defined as a discipline that  

3) tells us how to reconstruct, interrupt, and understand a 

3D scene from its 2D images, in terms of the properties 

of the structure present in the scene. It plays an important 

role in replicating and modelling human vision using 

computer software and hardware. 



Virtual Receptionist 

 (IJSRD/Vol. 9/Issue 04/2021/050) 

 

 All rights reserved by www.ijsrd.com 188 

4) numpy – Numerical Python  is a  library which is used 

for implementing arrays in a python program. It is also 

used in domain of fourier transform, linear algebra and 

matrices. ndarray term is used for array object in NumPy. 

It has many functionalities that makes working with 

ndarray easy. 

5) face_recognition – In our project we have used 

face_recognition.face_encodings()[] method which 

takes input as image. 

6) Returns: 128-dimensional face encodings. 

7) os: For interacting with operating system OS module is 

used. Python’s standard utility modules hold OS. It 

provides an easy way of using operating system related 

functionalities. There are many functions under *os* 

and *os.path* to interact with file system. 

8) OS module gives us functionality for removing and 

creating a folder, fetching contents, etc. 

9) datetime – To work with date and time we use Datetime 

module. The module gives us many functions to use 

dates, times and time interval. In our project, we have 

used datetime package to record the date and time of the 

employees while marking attendance.  

III. SYSTEM ARCHITECTURE 

 

A. The natural language understander  

Information Units (IU) are identified here. It converts the 

language into understandable language so that it becomes 

easy to manage. Corrections are done, replacement of words 

is done, etc. In the next step, a list of IUs is generated with 

the help of token files. 

B. The dialog manager  

It uses the list of IUs to match the user’s question and make 

an abstract answer which is later converted into a specific 

answer by the Communication Generator (CG). It has two 

main steps, IU selection and filtering. Rule-based process is 

Selection which allows changing the answer depending on if 

it contains an IU, if the Virtual Receptionist is in a certain 

emotional state, etc. Filtering removes Ambiguity is removed 

by filtering. It uses contextual information which is extracted 

from the ontologies. The abstract is generated by the 

remaining IUs (at least one) that is used by the CG to create 

an accurate answer. 

C. The emotional state controller  

It manages the emotional state of the Virtual Receptionist. 

Two concepts are used: emotional state and personality. 

Emotional state consists of eight basic emotions: joy, disdain, 

anger, fear, worry, surprise, sadness, and embarrassment. 

Attribute value is a real number between 0 (total absence) and 

1 (total presence). 

D. The communication generator 

The answer provided by Dialog Manager is instantiated in a 

concrete answer which is in a specific language. The core of 

The answer can be changed depending on a set of constraints 

like the time or the date. Using Loquendo text-to-speech it is 

also transformed into spoken dialog. 

IV. CONCLUSION 

There were a few lessons gained from making this project. 

The important lesson learned was the need to keep 

documentation up-to-date. When there was a major hole of 

time not spent being developed between cycles, it was 

difficult to recall and get data without cutting-edge 

documentation. The team environment made it simple to keep 

the plan steady and saved time for plan dynamic however it 

required some time for design decision making but it took 

more time to finish the project. 

 Through this virtual assistant, we have automated 

various services using a single line command. It eases most 

of the tasks of the customers like searching the web, 

retrieving weather forecast details, vocabulary help and 

information related queries. We aim to make this project as 

user friendly as possible and make it smart enough to act as a 

replacement for a hotel receptionist. The future plans include 

integrating virtual Assistant with mobile using React Native 

to provide a synchronized experience between the two 

connected devices. Further, in the long run, Virtual 

Receptionist is planned to feature auto deployment 

supporting elastic beanstalk, backup files, and all operations 

which a general Server Administrator does. The functionality 

would be seamless enough to replace the Server 

Administrator with Virtual Assistant. 

 In this paper, we've got implemented an automatic 

speech recognition system which offer answer to the queries 

asked by the user. The Neural Network and machine learning 

is employed for implementing this method. The user can raise 

his or her queries or questions to the system. The system takes 

this speech input process it and it'll extract the right keyword 

from the user question and can turn out the speech output. 

This method is often used as a virtual receptionist at the 

reception. So, using this approach we've got enforced an 

automatic speech recognition system. 

 This system is concentrated on making  things faster, 

time saving and automated for the hotels that maintains 

regular records of persons in different activities, different 

events. The system is mainly designed focused on the known 

dataset and made for closed hotels. It addresses a system of 

automated attendance using face recognition technique. It 
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very well infers a solid, secure, quick and an effective class 

participation system that can be used in real world. This face 

identification and acknowledgement system will save time, 

diminish the measure of work done by the hotels & effective 

material as of now being used with effectively existent 

electronic hardware. Future work could likewise incorporate 

including a few all-around organized participation registers 

for each hotel and the capacity to create month to month 

participation reports and consequently email them to the 

proper staff for survey. This work will be expanded for the 

unknown dataset and all the hotels and outside of the 

perspective to cope up the system with any kind of 

environment. 

 In this paper a software architecture for building 

lightweight, vision and speech-enabled virtual receptionist 

for hotels and automation applications was presented. A 

complete prototype application was also developed, featuring 

with speech synthesis and recognition, face detection and face 

recognition for user identification. The experimental results 

are satisfactory both in terms of accuracy and reliability, and 

as far as customer experience. A small counter-experiment 

was set up with a disembodied version of the virtual agent 

showing that the ability to detect and recognize the user, as 

well as the graphical interface, largely improve the user 

experience.  

 This research utilizes deep learning to be used in 

speech recognition by using an audio library from Google 

which has 66.22% accuracy. Based on the experimental 

results, this examination can be applied to speech recognition. 

However, this research will make the computer more 

intelligent and capable. 
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