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Abstract— The focus of this work has been elevator, specifically the ability to use IoT technology which is used effectively to 
eliminate the delay caused by maintenance requirements. Elevators are mainly operated and maintained manually, resulting in high 
maintenance costs and inherent safety risks in the event of human error or negligence. Industrial predictive maintenance solution 
collects and transmits elevator data in real time to reduce the need for physical inspections. 
 

 
Keywords— Internet, WIFI, Security warning system, Elevator, Real time data analysis 

   

I. INTRODUCTION 

  In this 21st centaury the people faces very busy schedules, they need everything within the fraction of seconds. For that 
one of the important technology we are all use in our daily life is a transportation resource like car, bike etc. Here the elevator 
also one of the transportation tool which helps the person to reach their destination. But if any problem or failure occurs on the 
elevator it is very difficult to handle the situation. To find the problem occurs on the elevator is the big challenge for the service 
engineer. For that monitoring the entire elevator and completely find the immediate solution before or after the problem have 
been aroused. The operation will be effectively performed by the operator and service engineer in which monitoring all type of 
public field elevators such as shopping malls, office building, sightseeing elevator and other public places. 
  
 The IOT based technology has been widely used for environmental monitoring, medical system and equipments, 
automatic intelligent control, and other fields. Through the sensor and the internet, the operation and management server of the 
elevator equipment are connected to realize the current actions in real time manner. This safety monitoring device can be able to 
reduce and avoid elevator accidents and also saving manpower and material and financial resources will render the elevator 
safety supervision system efficient, practical, and reliable. Here the WIFI module is enabling to monitor the status of elevator 
completely. 
 In this project, five major parts are discussed. The first part consists of system design. Second part consists of system 
structure. Third part discusses the circuit design. Fourth part discusses about the sensors and the fifth part discusses the system 
testing and analysis.  

II. SYSTEM DESIGN 

  

 
Fig 1 Integration of IOT in elevator 
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 The elevator monitoring system can be broadly divided into data collection, data processing and data transmission 
sections. According to these three different processes, the system design is divided into perception layer, network layer and 
application layer.  
 
 
    Perception layer is mainly used to collect all kinds of data information in the real world, says object identity, made up 
of all kinds of information collection equipment, including various types of sensors, code label etc.  
 
 The network layer is responsible for receiving information from perception layer and will forward it to the internet 
network for the transmission of available data. 
 The application layer is mainly responsible for the information collected by the perception layer and it can provide the specific 
application to the service provider with the specific application requirements. 
 

III. SYSTEM STRUCTURE 

 
 There are four sensors namely temperature, humidity, gas (CO2) and fire sensor are used for sensing various physical 
parameter values. The temperature sensor is used to sense the temperature level occur in an elevator and humidity sensor which 
is used to find the moisture present in the air. The gas sensor is used to find if any gas leakage in the elevator and the fire sensor 
sense any spark may produce in the elevator. 
 The hardware part consists of a simple DC Motor, which can control the up and down movement of the elevator car. 
This   DC Motor is controlled through the MCP23017ESP microcontroller. Here four floor elevator systems have been 
considered and every floor has two switches, one switch is used for up movement and another switch is used for down 
movement. Based on the switch pressed, the elevator car can move either in upward or downward direction. Here two sensors 
are used in every floor. One sensor is used for detecting the elevator car when elevator car reached to its destination floor. This 
sensor detects the car and stops the D.C. Motor. At the same time, another sensor is used for opening and closing the door. 

 

 

IV. CIRCUIT DIAGRAM 

 
 Various microcontrollers have been used for building this monitoring system of elevator based on IOT. The serial 
communication has to be used with I2C bus structure which is basically two wire communication protocol. Out of two wires for 
communication, one wire is used for serial data line and the second wire is used for serial clock line. 

   The I2C bus structure, both buses are bidirectional, which means     master able to send and receive the data from the 
slave. The clock bus is controlled by the master but in some situation slave is also able to suppress the clock signal. 

 
                    Fig 2 circuit design 
 

From the system function, the front-end monitoring system adopts the combination of C/S (Client/server) and B/S 

(base/server) architectures. The C/S architecture is used as the client of the upper command and control center and the 
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command and control center platform for data exchange. It does not need to interact with the user. Meanwhile, the B/S 

architecture is utilized to provide the staff to install the equipment. 

 

 

                

 TABLE I 

                     DETECTION PARAMETERS 

Detection parameter  preferred Sensor position 

Elevator temperature and humidity 

sensor 
 

Onboard Temperature and humidity(DHT11) 
 

Elevator 

Elevator CO2 
 

concentration CO2  sensor (MQ-135) Elevator 

Elevator  fire 
 detection 
 

Fire sensor Elevator 

 

 
browser sets B/S architecture for front-end monitoring system and then it runs independently to construct a streamlined web 
server. In focus of the non-functional requirements, an elevator independent data sensor is relatively used to meet the high 
availability of the system, such that it will not destroy and affect the sensor system of the original elevator system and be 
compatible with all types of elevators. 

The system can recognize the communication function of three servers in the command and control centre system 

through two core processes, namely, elevator status reporting processes and complete monitoring processes. 

These three processes are independent of one another. In addition, the front-end monitoring system also requires providing 

two additional processes; that is, the embedded web server basic object adapter (BOA) process, which facilitates the installation 

for the basic system configuration, and the watchdog process, which ensures that the system can run independently and prevents 

system error to confirm the reliable operation of entire system. As the terminal part of the whole system, the front-end system 

provides online functions, such as social software. It responds to the commands sent by the registered server in time while 

reporting the elevator running data collected by the terminal sensor to the streaming media server. The front-end monitoring 

system terminal is installed in the elevator car and is in an unattended mode. Therefore, the system design requirements can 

have high reliability and stability. The system has also developed two modes of communication between the cable network and 

WIFI is enabled to ensure high throughput of the system. 

V. ABOUT SENSOR 

                   

 Temperature and humidity sensor, it is used for measuring temperature and relative humidity with accuracy. It is an 

important measure especially for exact determination of viscosity and density, measuring result. 

 Gas sensor, which is used to detect any leakage of gas arise in elevator. 

 Fire sensor, the main function is used to detect any sophisticated spark occurs in elevator. 

 CO2 sensor, to find the carbon dioxide level occurs in elevator, the main advantage is if any failure or fault occur on 

the elevator while some passenger in elevator. In this very risky situation the service provider monitoring the level of 

carbon dioxide and also find immediate solution for the particular time interval to rescue the people by providing 

oxygen supply or any other facilities for passenger safety.  

 
Fig 3.sensors 
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VI. SYSTEM TESTING AND ANALYSIS 

 

 

 

 

 
Fig 3 system analysis 

 

     The final output verification can be analyzed through systematical representation. It is seen from the diagram, the relevant 

data collected are all valid data and the data conform to the actual situation of the current season. It shows that the system has 

good communication quality with no data loss, and the network work is stable. The system works as an uninterrupted 

communication system, and Monitoring the elevator completely without any other interruption. 

 
Fig 4 system design 

VII. CONCLUSIONS 

  
 

Here presented about the elevator monitoring and maintenance systems, which was executed through internet of thing 

in real time manner and the output was implemented. The main objective is satisfied with prolonged equipment life, improve 

equipment safety and passenger safety as well as reliability, minimize the inconvenience of equipment downtime and avoid 

costly repairs. The output measured from sensors such as Temperature, humidity, co2 and Fire indicator are monitored. The 
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final output verification can be analysed through systematically representation. In this project work the relevant data collected 

from various sensors are all valid data, and the data confirm to the actual situation of the current season. It shows that the 

system has good quality of data transfer with no data loss, and the network performance is stable. The system is free from 

interruption such as noise and delay. Hence it works as monitoring the elevator completely without any other interruption 
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