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Abstract: Occupancy of seats/chairs in places like cafeteria,
occupancy in meeting room is a key factor in offices having
thousands of employees, it is often convenient to know the number
of seats occupied in cafeteria and availability of meeting room in
IT companies before he/she visits. There is an 10T wave sweeping
the technology arena. Internet of Things (loT) is the
amalgamation of all physical nodes using internet as medium. The
nodes communicate with each other over internet and allows to
control or get controlled by the click of a button. Various sensor in
the market can detect occupancy of the seat and the meeting room
with low cost systems. The objective of the present paper is to study
number of people occupied the seats in cafeteria and displayed
occupied and unoccupied seats on web browser for user
information, collecting those data for some period and use the
data to display seat occupancy at different points of time. The
above objective is achieved using shell scripts running on linux
machine used to simulate the occupancy of chairs/seats in
cafeteria and occupancy of meeting rooms which is
communicated to webserver via 10T.

Index Terms: Shell scripts, 10T, webserver, occupancy sensor.

I. INTRODUCTION

Effective use of workplace and public resources such as
conference rooms, dining halls can be made easier with the
usage of technology that harnesses the power of smart
sensors and small microcontrollers with wireless connectivity.
These devices are inexpensive, have low power requirements
and are easy to install in an existing infrastructure without the
need to have additional support in terms of rewiring. Such
frameworks are also flexible and can be used in a variety of
applications given the availability of a wide variety of sensors,
for monitoring (and controlling) various aspects of an
infrastructure. Ergonomics in Chinese university cafeteria
simulated by siemens jack is explained in [1]. In [2], explains
room occupancy in smart campus using WiFi soft sensors by
using metadata in WiFi activity integrated with intelligent
machine learning techniques to address the challenges in
WiFi connectivity data to estimate the occupancy in
classrooms with large number of occupants in a university
campus. In [3], explains the development of customizable
crowd sensing system for public spaces such as a study area
of a library with limited seating or a pool area.

In [4], explains the 10T based smart meeting space with
real-time room occupancy using zigbee technology. In [5],
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estimation of occupancy in a multi-room office building
based on CO2 concentration using Bayesian MCMC method.
Detection of seat occupancy using wireless inductive sensor
with improved version is described in [6]. A 10T based Real
Time smart parking system in street with street parking
algorithm is described in [7]. In [8], deconvolution method is
used to estimating room occupancies in a medium-sized
room instrumented using standard HVAC measurement. In
[9], presents the loT-based platform deployed in the CEI
Moncloa campus, putting special emphasis on the main
technological challenges that were faced and on the solutions
that were adopted, as well as on the functionality, services
and potential that the platform offers. In [10], presents the
combined inductive-capacitive sensor and its application to
seat occupancy sensing achieved by a suitable signal
conditioning unit based on carrier frequency principle.

In this work, we are collecting the information of occupied
and unoccupied seats in cafeteria, availability of meeting
rooms in a building or workspace and displaying on web
browser so that, based on the availability one can decide their
visit over there. The work also covers statistical data
collected and stored for some period and collected data would
be useful to analyze the magnitude of crowd versus time,
food supplied versus food waste, the time each seat was
occupied at different point of time. This paper in future can
be extended to guide the user towards the empty seat in big
cafeteria or hall which is very much user friendly.

Il. PROBLEM STATEMENT

In mostly crowded places like MNC companies, there is a
challenge to get a seat/chair in cafeteria at peak hours, people
use to stand with a food plate on their hands before the chair
expecting to get free and in big dining hall it hard to make out
chairs/seats which is free. Also, meeting rooms which were
booked in advanced sometime wouldn’t be used efficiently,
when people booked the meeting room, but none of them had
a meeting in that room. The objective of this work is to
simulate occupancy of chairs/seats in cafeteria and
occupancy of meeting rooms in multi storied building having
10 floors, 12 meeting rooms in each floor and a cafeteria in
ground floor.

1. METHODOLOGY

A. MQTT Protocol

MQTT is a simple lightweight UDP based protocol that is
used as a standard protocol for IoT.
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The protocol follows a publish/subscribe model where nodes

participating can publish events called ‘topics’ and subscribe

to the topics that they are interested in. The topics are simple

UTF-8 strings with multiple sub-strings separated by a “/’

separator and the substrings can be arranged to denote the

location, identification and type of the topic.
There are two roles in MQTT protocol:

1. Client — which publishes their topics, subscribe to the
broker for topics of interest to them and listens to the
topics

2. Broker — which listen to topics from all clients and relay
them to the clients that have subscribed to the topics.

Webserver
Network
and Data
Sensors (3
- %
. ;_ Meeting room
i.— - T
' 1 Aapemmss Cafeteria
\_ o Y

Fig 1: Block diagram of overall system

B. Webserver

Webserver is a piece of software to satisfy the incoming
request from world wide web client. The web server
processes incoming network request over HTTP and other
protocols. These is usually delivered as HTML documents,
which includes images, style sheets and scripts. For the demo
purpose, “node js” is used as the server and “web browser” as
a client. The server here has two parts one runs and listens to
user events triggered on frontend communicated via rest
APIs. Another named as thin Ul server, listens for the
external events to serve the web application. All the Ul
related code are done in visual studio code IDE. AngularJS is
used to extend HTML view which is quick to develop and
relatively faster. As depicted in above block diagram the
webserver listens to the events in specific port, stored current
status of Ul into the data base and sends this information
whenever client request and displays the Ul. For the project,
the occupancy of chairs/seats in cafeteria and occupancy of
meeting rooms are displayed in RED/GREEN
(occupied/free) color on the floor map of that particular floor
in the building.

C. Sensors simulated in shell scripts

A shell script is a computer program designed to be run by
the Unix shell, a command-line interpreter. The various
dialects of shell scripts are considered to be scripting
languages. Typical operations performed by shell scripts
include file manipulation, program execution, and printing
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text. Unix/Linux system invariably also include the C shell
(csh), Bash (bash), a Remote shell (rsh), a secure shell
(ssh)for ssl connection. The oldest shell and still in common
use is the Borne shell (sh), which is used for the sensors
simulation. The Unix/Linux system installed with MQTT
client to publish the simulated data to webserver. The shell
script is coded for in such a way that, the sensors data are
published at different point of time based on the objective of
this paper.

IV. SIMULATIONAND TEST RESULTS

There would be lot many seats/chairs in the cafeteria and
many meeting rooms are available in a building, for our demo
purpose, the paper shows simulation of occupancy/non-
occupancy of chairs/seats in cafeteria at different points of
time and meeting room occupancy in one of the floors.
Simulation uses shell script which runs on linux machine,
also, enabled network connection for the linux system to
reach out the simulated messages to the webserver and
ultimately showed the chairs/seats sensors status on GUIL. To
support the MQTT protocols in the linux machine, the
system is installed with mosquito MQTT loT packages used
to publish the simulated sensor status messages to the
webserver. Multiple shell scripts are developed to simulate
chairs/seats occupancy state for cafeteria at different points in
time and occupancy of meeting rooms. The webserver could
be the same to serve not only for simulated messages but also
for real time as well. All the current status of the sensors is
kept in json format as data base. Also, there is another
database stores history of chairs/seats and meeting room
occupancy status. From the history data, the occupancy status
at different points of time is graphed. For analytics. the
overall chairs/seats occupancy of in a cafeteria and
occupancy of meeting rooms status are periodically read at
different points of time and depicted in bar chart and line
graph. Bar chart shows the total number seats/chairs occupied
and number of chairs free in cafeteria. Similarly, for meeting
rooms, total number of meeting room occupied and number
of meeting room free are depicted. Also, from the history
database, one can draw average number of chairs/meeting
rooms were occupied versus time. From this chart, one would
get to know, when was cafeteria fully crowded and less
crowded, also, when the meeting rooms were largely used.
From history information, management can take necessary
action if there is anything needed, for example, arranging
more seats/chairs at peak hours etc. From the Fig 2, shows
the total number of meeting rooms in “BLUE” colour against
the number meeting rooms occupied in “RED” colour on
right side of the bar chart. From this, user will get to know the
meeting rooms are fully occupied or not in a building. As per
the Fig 2, it shows some meeting rooms are free.
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Fig 2: Sensor state

Once the user got to know some meetings rooms are free,
user can check availability of meeting rooms in specific floor
from the “Floor sensor details” as shown in Fig 3. In Fig 3,
the 2nd column shows total number of meeting rooms and
3rd column shows number of free meeting rooms. For
instance, from the Fig 3, “floor7”” has 2 meeting rooms are
free out of 12. On clicking the hyperlink “floor7”, it navigates
to floor map of floor 7. Which is shown in Fig 4.

UGC Care Journal
Vol-10 Issue-04 No. 01 April 2020

. \

K

Fig 4: Floor map of a floor to point meeting rooms

Also, from the history data, one could see when all the
meeting rooms were occupied at different points of time, as
depicted in Fig 5, mostly this would be useful for admins or
facility teams.

Sensor Type State History

Floor Sensor Detail

Floor Total Sensors Free Sensors
floor10 12 12
cafeteria 220 148
floor9 12 12
floor8 12 12
floor7 12 2
floor6 12 0
floor5 12 0
floord 12 0
floor3 12 0
floor2 12 0
floorl 12 0

Fig 3: Floor sensor details

Fig 4 shows floor map of particular floor with indication of
meeting rooms availability. “RED” colour shows occupied
meeting rooms and “GREEN” colour shows free meeting
rooms. Also, this floor map becomes a guide for the user to
access the meeting rooms easily.
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Fig 6: Floor map of cafeteria at peak level
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Fig 5: Seat occupancy at different points of time

The results are simulated for occupancy of chairs/seats in
cafeteria at different scenarios are depicted and discussed
below. In the morning, there is around 40% of seat occupied
as shown in Fig 6, as shown in Fig 8, the seat occupancy
starts increasing linearly and approximately at 8.50AM to
9.00AM it reaches to peak above 80, seats were gradually
freed up as the time goes.
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Fig 7: Sensor state
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Fig 8: Seat occupancy at different points of time

At afternoon, the inflow of the people starts increasing, as
shown in Fig 11, approximately between 12.30PM
and1.05PM the seats were fully occupied, and people would
have to wait to get a seat. Also, between 1.15PM to 1.35PM
the seats were getting freed and occupied again, hence, in the
graph there is a drop from peak to below 200, raises again and
reached to 100% peak level. And seats kept gradually freeing
after 1.35PM, meaning amount of people were reduced. The
seat occupied at peak level is shown in Fig 9 in a floor map.

&
Fig 9: Floor map of cafeteria at peak level
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Fig 11: Seat occupancy at different points of time

At evening, it’s a snacks time where there is not fully
crowded as shown in Fig 12, the seat occupancy is about 60-
70%. As shown in Fig 14, approximately at 4.55PM the
people inflow increases and reached to peak above 150
numbers and there was a drop at 5.10PM, then raises again, at
5.45PM number of people starts decreasing and become less
crowded.

Fig 12: Floor map of cafeteria at peak level
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Fig 13: Sensor state
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Fig 14: Seat occupancy at different points of time

Table I shows the comparison of existing system with that of

proposed system

Table I: Comparison between Existing and Proposed

system
Parameters Existing system  Proposed
system
Technologies Soft Wi-Fi Wi-Fi Access
sensors [2] point/hotspot
Camera [3]
Zighee [4]
Network 10T [3][4] loT
Meeting room CO2 distribution  Data are
occupancy [5] simulated using
Meta datasmart  shell script
phone [2] considering PIR
sensor
Specific chair Not Implemented
occupancy in implemented
cafeteria
User friendly Not Implemented
GUI with history  implemented

data and graphs
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V. CONCLUSION anp FUTURE SCOPE

As explained in this paper, the system uses simple low-cost
occupancy sensor connected to low cost controller which
senses a seat or chair occupied or not and sends the
information via 10T through MQTT protocol. Finally, the
seat status (occupied or not) on the GUI will get displayed
after receiving and parsing the MQTT message from the
controller. With this solution, people can schedule their
breakfast/lunch/snack time before going to cafeteria. Similar
solution holds good for meeting rooms as well, where motion
sensor is used to sense the occupancy of the room.

In the future work, the above solution would become a
framework where with little modification it could be
expanded to various application, following are some of them:
1. Additional value adds such as guidance towards an

available seat through light indicators or through a
navigation map in a smart phone making user friendly.

2. Monitoring health, safety and operating conditions of lab
equipment can be done using multitude of sensors such as
vibration, smoke, temperature and humidity. The
framework can also have control mechanisms such as
relays that can be used to remotely control parameters
such as fans/air conditioning and turn on/off equipment.

3. Access control using RFiD readers. The use of RFiD
readers to control access to infrastructure is well known.
However, they need to be wired to the network. With this
framework, it can be easily integrate the RFiD readers
without the need for cabling for network access.
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