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Abstract—In recent years, the proliferation of the Internet of Things (IoT) 
has kick started the home and office automation in a very rapid manner. The 
paper demonstrates a cost effective implementation of an IoT system for 
managing the visitors in an office environment. The automation system 
comprises low cost NodeMCU based Wireless Transmitter, NodeMCU based 
Wireless Display Unit and an android mobile phone. The mobile phone also 
serves as Wireless Access Point to which the Wireless Transmitter and the 
Wireless Display Units are wirelessly connected for exchanging the messages 
using UDP protocol. The Wireless Transmitter and the Wireless Display Units 
are kept in the visitor’s waiting area. The consulting person possesses an android 
mobile phone in which the automation software is installed. The visitor enters a 
message using the Wireless Transmitter and notes down the acknowledgement 
token number sent by the automation software. When the consulting person 
checks this message, the same token number is sent to the Wireless Display Unit 
signaling the visitor to consult the person.  

Keywords—Internet of Things (IoT), NodeMCU, Office automation 

1 Introduction 

Whenever a visitor enters into the office area, the first person to greet him is the 
receptionist. The role of a receptionist is manifold. A receptionist handles varieties of 
tasks such as greeting the people, phone answering, data entry, package delivery, 
providing concierge services etc. Receptionists are the brand ambassadors of the com-
pany and they shape the first impressions that the people have on the company. Due to 
the advancement in technology and availability of automated visitor management sys-
tems, automated phone answering, online appointment scheduling software etc. some 
people in the business argue that the role of the receptionist is becoming obsolete. But 
this should not be the case. The technology should facilitate the receptionist to spend 
less time on the administration and more time on creating a positive impression among 
the visitors towards the business. The technological assistance provided to the recep-
tionist should be cost effective so that the business head never makes up his mind to 
replace the receptionist totally with the automated systems. Nevertheless, it should be 
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user friendly and powerful enough to be used in the absence of receptionist. The auto-
mated systems should be designed by considering these facts. 

Owing to the advancement in the mobile internet technology, the number of smart 
phone users are increasing considerably day by day. These devices started influencing 
the day to day activities of almost every human being. The operating system in majority 
of these smart phones permit the users to install varieties of third party applications 
available in the application store. Nonetheless, user can also develop and use any cus-
tom application of his choice by using open source application development tools. The 
presence of powerful hardware and software on par with the laptops and desktops also 
increased the number of smart phone users considerably for their day to day tasks. The 
cost effective technological solutions could be provided to the receptionist by exploit-
ing these capabilities of the smart phones along with the low cost IoT solutions availa-
ble in the market. One such device which is extensively used in designing low cost 
applications is the nodeMCU [1]. This is an open source development board and firm-
ware based on the  ESP8266 -12E WiFi module [2] which can be programmed by LUA 
programming language or Arduino IDE. The ESP8266-12E module supports complete 
TCP/IP protocol stack. The board can be directly flashed from an USB port. It combines 
the features of a microcontroller and wireless access point/station. It can even be used 
to host a web server or connect to internet to fetch or upload data. With GPIOs, PWM, 
UART, I2C, 1-Wire and ADC modules integrated, the board provides the best platform 
for IoT applications with low cost. ESP8266 with NodeMCU Firmware can be config-
ured as an Access Point, Wifi Client or both as Client and Access Point concurrently. 
It has capability to work with 802.11a, 802.11b and 802.11n wireless networks. Owing 
to its low cost and powerful hardware it has been used by the IoT system developers 
over the last few years. 

2 Literature Review 

Several works were reported in the literature based on ESP8266 WiFi module. In 
this section, a brief summary of the works are presented. 

An indoor air quality monitoring system based on IoT has been proposed in [3]. The 
system uses Arduino Uno to send the data from sensors to ESP8266 which in turn for-
wards the data wirelessly to the Thigspeak platform.  

A robust home automation system to deal with the complexity, multiple incompati-
ble standards, and the overall costs in the existing systems has been proposed in [4]. 
The system employs ESP8266 for interaction with sensors and actuators.  

An IoT based Hybrid Energy System using ESP 8266 has been designed in [5]. This 
system switches between solar and wind energy through a website using ESP8266 WiFi 
module.  

In [6] an air conditioning control system using REST protocol based on nodeMCU 
ESP8266 has been proposed. In this system, the NodeMCU is connected to an IR LED 
to send the IR command and LDR to know the AC power condition status.  

A reliable, flexible, secure and economical sensor network for smart homes has been 
presented in [7]. In this system, the heterogeneous sensor and actuator nodes based on 
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ESP8266 devices are deployed in the home environment. These nodes communicate to 
a middleware which runs home automation server.  This server also operates as broker 
to facilitate the MQTT connectivity protocol. The middleware facilitates controlling of 
wireless nodes over local as well as remote network.  

In [8], a smart home automation using IoT based sensing and monitoring platform 
has been designed. In this system, EmonCMS platform has been used for collecting and 
visualizing monitored data and remote controlling of home appliances and devices. The 
sensing of different variables inside the house is accomplished using the NodeMCU-
ESP8266 microcontroller board.  

A lightweight and universal intelligent service platform that provides efficient oper-
ations and various value-added services for indoor IoT systems has been proposed in 
[9]. The proposed platform has a flexible framework which consists at most four layers: 
terminal, gateway, local server and cloud server layers. In this platform, ESP8266 is 
used for the design of lightweight terminals.  

In [10], an offline domotic system using voice commands has been presented.  The 
system comprises of an user interface and a communication platform for a modular 
home automation system. A speech recognition module is used to develop the user in-
terface. This interface facilitates the identification of commands from different users. 
Communication among the modules is established via ESP8266.  

An Energy Preserving System for Smart Rooms has been presented in [11]. This 
system uses ESP8266 to provide lighting controls.  

A data center temperature monitoring with ESP8266 based wireless sensor network 
and cloud based dashboard with real time alert system has been proposed in [12]. In 
this system, ESP8266 connects to cloud through API for posting temperature data to 
the cloud dashboard on real time and the cloud event management system generates 
alerts whenever the high temperature alert event is fired. 

3 System Model 

The proposed system model is depicted in Figure 1. It consists of a NodeMCU based 
Wireless Transmitter, NodeMCU based Wireless Display and an Android mobile. The 
android mobile phone also serves as Wireless Access Point. 

 
Fig. 1. System Model 
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3.1 NodeMCU based Wireless Transmitter 

Figure 2 depicts NodeMCU based wireless transmitter. It consists of a 4x3 keypad 
and an I2C LCD interfaced to NodeMCU development board. As the number of GPIO 
pins are limited, the LCD is connected to the board using an I2C module (Figure 3). 
Whenever the transmitter is turned ON, it starts scanning for wireless access point using 
SSID and password as configured in the Android Mobile.  The obtained IP address from 
the Access Point is displayed on the LCD display, if the Access Point is available. Oth-
erwise, “Not connected” message is displayed. This IP address is used by the android 
application to communicate with the transmitter. 

After displaying the IP address initially, the transmitter waits for the configuration 
commands from the android application. The configuration commands specify the 
number of digits in the message and the maximum value for each digit. For example, 
let us assume that the length of the message is 4 and the maximum values for these 
digits are 1, 2, 3, 2 respectively. In this case, the first digit can take two values (0 or 1), 
second digit can take 3 values ( 0 or 1 or 2), third digit can take 4 values (0 or 1 or 2 or 
3) and the fourth digit can take three values (0 or 1 or 2 ). The  Table 1  shows a sample 
message format for  a school application. In this application, the android user is the 
head of the department and the wireless transmitter is kept outside his room, on the 
receptionist’s table. The visitor or the receptionist on the behalf of the user enters the 
4-digit message and presses the # button to send the message to the android user. 

 
Fig. 2. NodeMCU based Wireless Transmitter 
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Fig. 3. I2C Module  

Table 1.  Various fields in the sample message format 

First digit Second digit Third digit Fourth digit 
0-Male 0-Faculty 0- 5 minutes 0-Low priority 

1-Female 1-Student 1-10 minutes 1-Medium priority 
2-Parent 2-15 minutes 2-Higher priority 

 3-20 minutes  

3.2 Wireless Display Unit 

The Figure 4 depicts the NodeMCU based Wireless Display unit. This unit receives 
the UDP packets comprising of token numbers from the android user upon selecting a 
message. The token number is displayed on the LCD display unit. 

 
Fig. 4. NodeMCU based Wireless Display Unit
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3.3 Android User 

 
Fig. 5. Android User 
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Various operations performed by the android user are depicted in the flowchart of 
Figure 5. The android user configures the android mobile as the access point by ena-
bling the mobile hotspot option. The access point assigns the IP addresses to the Wire-
less Transmitter and Wireless Display. The assigned IP addresses are displayed on the 
LCD displays attached to Wireless Transmitter and Wireless Display units. These ad-
dresses are noted down for further configuration of the android application to facilitate 
the network communication between the android user and Wireless Transmitter and 
Wireless Display units. The android user manually enters these IP addresses in the text 
boxes and clicks the command button in the user interface to establish connection with 
these devices. Once the connection is established, the android application starts listen-
ing to the messages from Wireless Transmitter using UDP protocol. After receiving the 
message, the application appends the decoded message to the list and displays it on the 
mobile screen. The token number is sent back to the Wireless Transmitter as an 
acknowledgement. The Wireless Transmitter displays the token number to the visitor. 
The android user selects the message using checkbox displayed against it. He can select 
the message based on first come first serve or priority basis. Once the message is se-
lected by the android user, the corresponding token number is sent to the Wireless Dis-
play Unit using the UDP protocol. 

4 Implementation 

At the Wireless Transmitter and Display unit, ESP8266WiFi.h, WifiUDP.h and 
LiquidCrystal_I2C.h libraries are included. The ESP8266WiFi.h library is used to con-
nect to a network with a specific SSID and a password. The library also offers functions 
to create a network/hotspot through the ESP8266. The WifiUdp.h library is a standalone 
UDP library used to create datagram packets and exchange them through the Inet Ad-
dress, Port numbers etc. The send() and receive() methods provided by the library are 
used in exchanging the packets.  The LiquidCrystal_I2C.h library is useful for all the 
LCD processes such as init(), display(),clear() etc. It allows to send commands to the 
I2C module through D1 and D2 pins of NodeMCU. 

At the android user side, the application is mainly divided into 4 activities, namely 
Home Activity, Connect Activity, Set Message Activity and View Devices Activity. 

4.1 Connect Activity 

This activity accepts the IP address and the port number of the microcontroller to be 
connected in two EditTexts and stores them in a constant array. On Button click, the 
application is ready to receive UDP packets/messages. Figure 6 depicts the GUI for 
connect activity. 
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Fig. 6. Connect Activity 

4.2 Set Message Activity 

This activity uses the LayoutInflater function of android development. The number 
of digits in the message are asked from the user and accordingly a list is inflated con-
taining the number of buttons specified as depicted in Figure 7.  Each button allows the 
user to enter a maximum of 10 messages and upon clicking the save button, the values 
are stored in constant array lists. A Spinner with Inflated Buttons is present in this ac-
tivity. For each positional digit value, the message to be displayed upon receiving the 
data by the android user is set in this activity as depicted in Figure 8. 

 
Fig. 7. Set Message Activity 
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Fig. 8. Message to be displayed upon receiving the data 

4.3 View Devices Activity 

In this activity, the connected devices are displayed along with their IP addresses 
and port numbers as shown in Figure 9. Upon clicking the checkbox a list pops up 
showing all the decoded messages sent from the Wireless Transmitter. 

 
Fig. 9. View Devices Activity 

4.4 Home Activity 

Figure 10 depicts the home activity GUI. This activity is a center point to all the 
activities. All the links to other activities are present in this activity. This activity also 
runs a continuous thread which updates the messages received into an array list. This is 
done using a handler class. A handler allows one to send and process messages and 
runnable objects associated with the message queue. 
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Fig. 10.Home Activity 

5 Results 

The received messages are shown in Figure 11. There are three visitors in the queue, 
namely a female student, a male faculty and a male student each requiring up to 10 
minutes of discussion time. Since the priority of visit is low, it is not explicitly displayed 
along with the messages. The android user selects the message by clicking the checkbox 
against it. This event sends the token number corresponding to the message to the Wire-
less Display Unit. The buzzer connected to the display draws the attention of the visitors 
waiting outside. At this juncture, the visitor whose token number matches with the 
number displayed on the display enters the room for discussion. 

 
Fig. 11.Received messages at the Android User 
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6 Conclusion 

The proposed visitor management system provides a cost effective technological so-
lution to the smart offices by exploiting the capabilities of the android smart phones 
along with the low cost NodeMCU ESP8266 WiFi modules available in the market. 
The system helps in enhancing the productivity of the receptionists by reducing the 
burden on them. It can even be deployed in the absence of receptionists also. In any 
case, it is the good idea to display the operational instructions so that the system can be 
used without any additional assistance.  
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