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Abstract— Today technology is ruling our lives in
almost every field. It has totally changed the
traditional methods of doing daily activities, thus
making life easier and effective. But it is not much
evident in the food sector specifically in food ordering
and serving areas in hotels, restaurants, cafes, etc.
Today also most of the hotels in India use the
traditional pen and paper approach for food ordering
and serving which waste time and energy resulting in
customer dissatisfaction and losses for the
restaurants. To resolve this problem a touch based
digital smart system is proposed for managing
automatically the overall food ordering and serving
procedure. This work aims to give fine dining
experience to the customer. This paper describes the
development of digital smart system using wireless
technology for communication with centralized
database for record and an android application for
placing order with no more waiting for waiter. The
goal is to save time of customers by providing
facilities like vacancy list at reception, digital food
ordering, instant e-billing and fast parking service
which will result in customer satisfaction and
ultimately profit the restaurant. This automated
system saves time, reduce human errors, reduce
manpower and gives customer satisfaction, thus
beneficial for both restaurant and customer.

Keywords- Digital food ordering system, touch
based digital ordering system, automated ordering
system, wireless food ordering system.

1. INTRODUCTION

People’s standard of living has been increased and
fully changed due to technology. It has totally
changed the traditional methods of doing daily
activities, thus making life easier and effective. But
it is not much evident in the food sector specifically
in food ordering and serving areas in hotels,
restaurants, cafes, etc.[4] Even today also the
restaurants use the common manual process of
using waiter waiting to take order with pen and
paper. In this traditional pen and paper approach
the waiter writes down the order according to the
customers which then is given to kitchen chefs,
keeps records of it and then makes bill[2]. This
process is simple and common but may result in

human errors. The waiter may mistake in noting
the customer orders or may provide late order
taking and late food serving which may result in
customer’s dissatisfaction and restaurant losses. To
solve this drawbacks in manual process an
automated touch based digital smart system is
proposed in this paper to manage the overall food
ordering and serving process. The following section
explains the development of digital smart system
using wireless technology for communication with
centralized database for record and an android
application for placing order with no more waiting
for waiter. The goal is to save time of customers by
providing facilities like vacancy list at reception,
digital food ordering, instant e-billing and fast
parking service thus beneficial for both restaurant
and customer. This work aims to give fine dining
experience to the customer. This system provides
efficiency and accuracy with cost effectiveness for
restaurants. Procedure for Paper Submission

2. LITERATURE SURVEY

Early many approaches were developed over
traditional pen and paper method such like
Personal Digital Assistant(PDAs)[6], KIOSK
system[8], computer based food ordering[5], etc., to
manage automatically the food ordering procedure.
These systems are attractive, user friendly and easy
to operate but still do not meet the expectations.
Following explains the above approaches in detail.

2.1 Personal Digital Assistant (PDAs)
Personal Digital Assistant[6] is handheld wireless
device that are easy to handle and portable. Some
PDA based system is WOS and I-Menu. This system
allows customers and waiters to order using mobile
device. When a customer or waiter orders food, the
details of order are sent to the server from the PDA.
The same PDA is used for many customers. This
PDA system is better approach over traditional pen
and paper system but it has limitations too. PDA
based system may increase the expenditures of
restaurants during the peak hours because it will
require more number of PDAs to attend and serve
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every customer. There is no facility to give a
feedback from the customers[9]. Also technical
details are required for the restaurant manager to
update or change information. PDAs are not so
attractive and consist of only text information.
2.2 KIOSK system

KIOSK][8] consists of a screen that contains the
menu list. It is more advanced system which
contains the textual information and images about
the menu items along with prices. KIOSK screen in
installed at the restaurants cash counter. Customer
when visits the restaurant he has to check the menu
list on the KIOSK screen. He then selects his items
to be order. Payment is done through the KIOSK
screen by payment option. His ordered list with the
order number is sent to the chef in the Kkitchen.
When the order is ready the order number is
announced on the screen at the cash counter. The
customer receives his order. This system also has
limitations too. If the restaurant is in its peak
time[7] then this system ends up in forming a big
queue for the KIOSK screen. It leads to
inconvenience and waste of time among the
customers. However, this system is good for
restaurants having moderate number of customers.

2.3 Computer Based Food Ordering

In this computer based food ordering system[5],
when customer comes to the restaurant, he has to
tell the order to the cashier and make the payment.
The cashier makes a bill with order number written
on the bill. Then the customer has to wait at his
table. The cashier sends order to the kitchen. When
the order is ready, the waiter the food to the
customer at his table. This system has same
limitations as above. If a number of customers
increase in the restaurant then it is difficult for the
cashier to take the orders from each customer and
send to the kitchen.

To overcome the above problems an
automated touch based digital smart system is
proposed to manage the overall food ordering and
serving process[1]. The goal is to save time of
customers by providing facilities like vacancy list at
reception, digital food ordering, instant billing and
fast parking service which will result in customer
satisfaction and ultimately profit the restaurant.
This automated system saves time, reduce human
errors, reduce manpower and gives customer
satisfaction, thus beneficial for both restaurant and
customer|[2]. It gives a fine dining experience to the

customer. This system provides efficiency and
accuracy with cost effectiveness for restaurants.

3. PROPOSED SYSTEM

A touch based digital ordering system consists of an
Android, Bluetooth and GSM. Android supports
automation of routine tasks in wireless
environment. This makes the system convenient to
use for both the customers and restaurants in a cost
effective way. It makes the fine dining experience of
the customer. The customer can use any language
they are known and are comfortable with, to
operate the system. Also they can prefer any
language to communicate with waiter. The system
allows to get real time feedback from customers. It
helps managers easy to update and to announce
various offers on different occasions. It also help
managers to analyze the best-selling items by
getting those values from the database. It provides
vacancy list for the customers at the receptionist
which will help customers to book and grab the
table easily with no more waiting thus saves time.
The system gives e-billing facilities so that the
customer can use credit or debit cards to pay the
bill. The system gives fast parking service to the
customers so that as soon as they do billing a check
out message is send to the parker and he is ready
with the customers car in the parking which will
also save the customers time. This system is very
cost effective, as it requires one time investment in
installing android device[1] at each table. Thus it
reduces the manpower and saves money of the
restaurant.

3.1 System Architecture
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Figure 1. System Architecture

The Touch Based Digital Smart system consists of
two main parts customer app and restaurant app.
The android customer app is made for customers
which are identified by the table number on which
this app is installed. The order is sent from a
particular customer along with the table number.
The second is the restaurant app. It has five users -
reception, manager, cashier, chef and parker. This
app has different functionality. At reception the app
will provide the vacancy list for the customers on
large display to book and grab the the vacant table
with no more waiting. Manager has administrative
access on the app and has full control over the
system and the centralized database. The cashier
can check the ordered items and their prices and
then collect the money from the appropriate
customer. The system gives e-billing facilities so
that the customer can use credit or debit cards to
pay the bill. The chef gets and marks the order
when it is ready and then informs the manager
which in turn informs the waiter to serve the order.
The system gives fast parking service to the
customers so that as soon as they do billing a check
out message is send to the parker and he is ready
with the customers car in the parking which will
also save the customers time. So the app at the
parker is ready to receive message to make fast
parking service. This system consists of six
different areas reception, customers dining area,
manager area, kitchen area, cash counter and
parking.

3.2 System Components
The system components are:

3.2.1 Android Operating System - Android is a
Linux operating system specially designed for
touchscreen devices. It is cheaper than other
mobile operating systems like I0S.

3.2.2 Touchscreen - Touch screens are a clear
sheet of plastic with small sensors that detect
pressure from fingertip or a pointing material or
device. When they are pressed, they perform
different functions like clicking, dragging, etc.
Touch screens works great for the cause and are
effective for direct select.

3.2.3 LCD - It is Liquid Crystal Display. LCD is used
to display the orders along with the table number
to the chef.

3.2.4 Arduino - Arduino is a sensor tool for
computers that can sense and control the physical
world than the desktop computer. It is used in the
system to connect the chef's android device to the
LCD by Bluetooth.

3.25 GSM - GSM is a means of wireless
communication in the proposed system. It is
preferable over other wireless communication
because it has less cost, improved quality
performance, high range, and reliability.

3.3 Algorithm

Two algorithms are used to resolve our problem
Dijkstra’s algorithm and K-means clustering
algorithm.

3.3.1 Dijkstra’s algorithm
Greedy algorithms use problem solving methods
based on actions to see, if there’s a better long
term strategy. Dijkstra’s algorithm uses the greedy
approach to solve the single source shortest
problem. It just adds the shortest edge without
worrying about the overall structure, without
looking ahead. It makes a locally optimal choice at
each step. Algorithm starts at the source vertey, s,
it grows a tree, T, that ultimately spans all vertices
reachable from S. Vertices are added to T in order
of distance i.e,, first S, then the vertex closest to S,
then the next closest, and so on.
Following procedure assumes that graph G is
represented by adjacency lists.

DIJKSTRA (G, w, s)
1. INITIALIZE SINGLE-SOURCE (G, s)

1. S« {} //Swillultimately contains
vertices of final shortest-path weights from
s

2. Initialize priority queue Qi.e., Q « V[G]

while priority queue Q is not empty do

4. u < EXTRACT_MIN(Q) //Pull out new
vertex

5. S« SE{u}

// Perform relaxation for each vertex v

adjacent to u

w
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6.  for each vertex vin Adj[u] do
7. Relax (u, v, w)

3.3.2 K-means clustering algorithm.
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Figure 2. K-means clustering algorithm.

This is an algorithm to classify the objects based
on attributes/features into K number of group.
K is positive integer number. The classification
is done by minimizing the sum of squares of
distances between data and the corresponding
cluster centroid. Thus, the purpose of K-mean
clustering is to classify the data.

3.4 Mathematical Model

Customer satisfaction and saving time is the main
goal of the system. So the mathematical model is
based on the calculating the time complexity of
Dijkstra Algorithm as big-O notation given below,

1. Each vertex can be connected to (V-1)
vertices, hence the number of adjacent edges to
each vertex is V - 1. Let us say E represents V-1
edges connected to each vertex.

2. Finding & Updating each adjacent vertex's
weight in min heap is O(log(V)) + 0(1) or O(log(V)).
3. So the time complexity for updating all
adjacent vertices of a vertex is E*(logV).
4. Hence, time complexity for all V vertices is

T =0 (E logV).

4. RESULT ANALYSIS

Figure 2. shows a graph of features of the system vs.
rating scale for the 3 different methods in
Restaurant sector namely, the PDA System, KIOSK
system, Computer Based Food Ordering and the
Touch Based Digital Smart System. The user
interface of Touch Based Digital Smart System is
more attractive than the PDA and KIOSK systems.
Comparing the processing speed of these three
systems we find that speed of Touch Based Digital
Smart System is good. Hence Touch Based Digital
Smart System is the cheapest automation solution
for the restaurant owners.
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Figure 3. Comparison of Various Automated Food
Ordering techniques in Restaurant sector.

5. CONCLUSION

In this paper, an automated touch based digital
Smart system for the restaurant is proposed to
overcome the traditional method of pen and paper.
This system changes the manual process of food
ordering and thus reduce manpower and saves cost
of labor. It requires only one time investment in
installing the devices in the restaurant. It eliminates
human errors due to automation. It saves time.
Since this system makes the fast Smart it prevents
from queue formation. It also simplifies the overall
food ordering process with real time feedbacks
from customers making the system more dynamic.
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It saves time of customers by providing facilities
like vacancy list at reception, digital food ordering,
instant e-billing and fast parking service which will
result in customer satisfaction and ultimately profit
the restaurant. The customer can use any language
they are known and are comfortable with, to
operate the system. Also they can prefer any
language to communicate with waiter. The manager
can make changes using his app and give offers on
foods to increase the productivity of his restaurant.
The system gives e-billing facilities so that the
customer can use credit or debit cards to pay the
bill. The system gives fast parking service to the
customers so that as soon as they do billing a check
out message is send to the parker and he is ready
with the customers car in the parking which will
also save the customers time. It gives fine dining
experience for the customers. This system provides
customers a user-friendly, convenient and
attractive user interfaces with images of every food
item by which they can easily place the orders.
Customers can call the waiter for help by just a
single click. Thus, the proposed system is
advancement in the field of food industry by
automatically managing the system using wireless
technology. This automated system saves time,
reduce human errors, reduce manpower and gives
customer satisfaction, thus beneficial for both
restaurant customer. This system provides
efficiency and accuracy with cost effectiveness for
restaurants.

6. FUTURE SCOPE

In future more functionalities like lodge
management, event management in all overall
management of the restaurant by using this digital
smart system same can be implemented. It can also
be implemented to order online from outside the
restaurant by making such an application that can
be used by the customers to place orders from their
homes.
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