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Abstract— This paper introduces a groundbreaking 

Wireless Elevator Control System, revolutionizing 

elevator management in modern buildings. It offers a 

comprehensive overview of the system's design, 

implementation, and potential advantages. The focus 

lies on its wireless communication technology, 

facilitating real-time communication between elevators 

and a central control unit without traditional wired 

connections. This approach enhances flexibility in 

installation and operation, potentially reducing costs 

and enhancing reliability. Technical aspects, including 

system components, communication protocols, and data 

flow, are detailed. Security measures are thoroughly 

examined to ensure system integrity and safety. The 

paper highlights benefits such as increased efficiency, 

reduced wait times, and enhanced passenger 

experiences. Additionally, it discusses the system's 

adaptability to changing traffic patterns, potentially 

transforming vertical transportation in high-rise 

buildings. 

 

Index Terms— wireless elevator, RF module, transceiver, 

data packets 

I. INTRODUCTION 

 

In the dynamic realm of modern urban infrastructure, 

the smooth operation of elevators stands as a 

cornerstone for the efficient functioning of towering 

edifices. Elevators serve as the vital conduits of 

vertical transportation, facilitating swift movement 

within skyscrapers, shopping centers, and residential 

complexes. Addressing the escalating demands for 

elevator efficiency, safety, and convenience, the 

Wireless Elevator Control system emerges as a 

trailblazing and forward-looking solution. The 

necessity for the Wireless Elevator Control System is 

deeply entrenched in the hurdles encountered by 

conventional elevator systems. Conventional elevator 

control mechanisms often rely on wired 

infrastructures, presenting challenges in installation, 

maintenance, and upgrades [1]. Furthermore, these 

systems may struggle to adapt to the evolving needs of 

contemporary urban landscapes. In response, the 

elevator industry has embraced wireless technology, 

heralding increased flexibility, scalability, and 

connectivity. The vision of the System is to craft a 

state-of-the-art elevator control system seamlessly 

integrating wireless communication technologies to 

elevate the overall elevator experience. This visionary 

endeavor seeks to propel elevator performance to new 

heights, ensuring enhanced reliability, energy 

efficiency, and passenger safety. Envisioning a future 

where elevators are intelligently connected and 

responsive, the System aspires to revolutionize 

vertical transportation in buildings of all sizes. 

At the core of the Wireless Elevator Control System 

lies the primary objective of developing a wireless 

communication infrastructure to optimize elevator 

operations. This encompasses real-time monitoring of 

elevator performance, predictive maintenance, 

bolstered security features, and an enhanced user 

experience. The System endeavors to streamline 

elevator dispatching, curtail energy consumption, and 

minimize downtimes, while also fostering more 

accessible and personalized transportation within 

buildings, in alignment with the sustainable urban 

development principles of smart cities. 

Looking ahead, the Wireless Elevator Control System 

envisions a realm where elevators transcend mere 

transportation vessels to become integral components 

of intelligent building ecosystems. Wireless 

connectivity assumes a pivotal role in enabling 

elevators to adapt, conserve energy, and cater to user 

needs more efficiently. Elevators will possess the 

capacity to anticipate passenger requirements, 

optimize their routes, and seamlessly communicate 

with building management systems [4]. 

This futuristic vision holds the promise of safer, 

swifter, and more convenient vertical transportation, 

fundamentally reshaping the way individuals navigate 

intricate urban environments. Through the integration 

of wireless technology, the Wireless Elevator Control 
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System seeks to propel elevators into the realm of 

smart infrastructure, enhancing urban mobility and 

shaping a more sustainable and responsive built 

environment. 

II. RELATED WORK 

Kanada et al. [1] developed an IoT-based touchless 

elevator system using a web application, infrared 

sensors, and QR codes. In the wake of the COVID-19 

pandemic, there has been a growing emphasis on 

promoting hygienic practices and minimizing physical 

contact with shared surfaces to prevent the spread of 

infectious diseases. Recognizing this need, Kanada et 

al. proposed an innovative IoT-based touchless 

elevator system that aims to provide a safer and more 

hygienic vertical transportation experience. To 

facilitate this touchless interaction, the system 

employs QR codes strategically placed near the 

elevator entrances on each floor. Users can simply 

scan these QR codes using their mobile devices, which 

will then redirect them to the web application, where 

they can input their desired floor and summon the 

elevator. By leveraging web applications, QR codes, 

and sensor technologies, their system offers a 

contactless solution that could potentially reduce the 

transmission of infectious diseases while providing a 

convenient and user-friendly experience for elevator 

passengers. Yuvaraja and Rani [2] proposed a novel 

wireless elevator display system that aims to address 

one of the common challenges faced by traditional 

wired elevator systems – the vulnerability of wires to 

damage and failures. Their innovative solution 

replaces the wired display panels and call buttons 

typically found on each floor with a wireless 

communication system based on radio frequency (RF) 

transceivers. By implementing a wireless solution, 

The authors aimed to eliminate these potential failures 

caused by damaged wires. Their system replaces the 

physical wires with wireless communication links, 

ensuring that the display and call button information is 

reliably transmitted to the control system without the 

risk of wire damage. One of the key advantages of 

their wireless elevator display system is its inherent 

resilience and fault tolerance. 

Cheng and Zhao [3] proposed a novel wireless 

elevator adjustment system that leverages modern 

technologies like Wi-Fi, Bluetooth, Android apps, and 

microcontrollers to streamline the process of adjusting 

and fine-tuning elevator parameters. Traditionally, 

elevator adjustments have been a cumbersome and 

time-consuming process, often requiring close 

coordination between multiple technicians – one 

stationed inside the elevator car to monitor its behavior 

and another in the machine room to make the 

necessary adjustments. 

Their wireless system aims to revolutionize this 

process by allowing a single technician to perform all 

the adjustments from within the elevator car itself. At 

the heart of their system is a specialized controller 

installed on the elevator car, equipped with wireless 

communication capabilities through Wi-Fi or 

Bluetooth modules. The key innovation lies in the 

ability of the technician to monitor and tweak various 

elevator parameters in real-time through the user-

friendly interface of the Android app. However, the 

study by Cheng and Zhao does not extensively explore 

the potential reliability and interference issues that 

could arise from the use of wireless communication 

technologies like Wi-Fi and Bluetooth in an elevator 

environment. Liao et al. [4] proposed an Embedded 

Elevator Monitoring System (EEMS) that leverages 

wireless communication technologies to enhance 

public safety and security in elevator operations. The 

EEMS is designed as a digital video monitoring 

system that can continuously monitor and relay the 

status of elevators, providing real-time visibility into 

their operations. One of the key features of the EEMS 

is its reliance on wireless communication technologies 

for transmitting data from the elevators to a central 

monitoring station. However, the authors 

acknowledge that the EEMS is not without its 

limitations. One notable limitation is the wireless 

range of the system, which may be constrained by the 

specific wireless technology employed and the 

physical characteristics of the building or environment 

in which it is installed. The authors in [5] introduced a 

wireless communication and monitoring system for 

elevators, employing ZigBee technology and Ethernet 

connectivity. Its primary goal is to enhance 

communication and monitoring efficiency by 

eliminating traditional wired connections and adopting 

wireless ZigBee modules. The paper details the 

system's architecture, components, and 

communication protocols, emphasizing its capability 

to offer real-time monitoring and control over elevator 

operations. Through experimental validation, the 

study showcases the system's reliability, scalability, 

and effectiveness across different elevator 
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environments. This innovation underscores a 

significant stride towards more efficient and adaptable 

elevator communication and monitoring solutions. 

This paper [6] focuses on the elevator operation 

through voice commands, with a speech recognition 

system being its pivotal component. The integration of 

speech recognition into the elevator system facilitates 

seamless communication between users and the 

Arduino-based mechanism. The proposed system 

primarily comprises two key components: the speech 

recognition system and Arduino. The speech 

recognition system plays a central role, facilitating the 

exchange of instructions from users to the control 

mechanism. Meanwhile, Arduino effectively manages 

communication with all input and output devices 

concurrently, ensuring smooth operation of the 

system.  The authors in the paper [8] offer an analysis 

of a voice-controlled lift model integrated with a 

sensor control panel. This model utilizes an average 

powered controller, incorporating voice recognition, a 

programmable terminal, and a logical lift program, 

seamlessly connecting these components. Its 

reprogrammable nature allows for diverse operational 

modes, making it an ideal tool for training students in 

automation. Moreover, the system holds potential for 

applications in smart house projects and aiding 

individuals with disabilities. The adaptation of the 

DTW (Dynamic Time Warping) algorithm enhances 

the recognition of voice commands, achieving a 100% 

accuracy rate for eight Lithuanian words and phrases 

related to elevator operations.   

Juanjuan L introduces a novel approach to address 

the limitations of traditional elevator management and 

maintenance methods by proposing an elevator safety 

monitoring system leveraging Internet of Things (IoT) 

technology [9]. The system architecture is structured 

into three layers: perception, convergence, and 

transmission application layers. To ensure flexibility 

and efficiency, hardware components are modularly 

designed. The system comprises key components, 

namely the central control module, data acquisition 

module, GPRS module, RF processing module, and 

power module. On the software side, modules such as 

basic information, maintenance information, 

monitoring information, and data analysis are 

developed to establish the elevator safety monitoring 

and management system. By leveraging IoT, This 

system facilitates automation in the monitoring and 

management of elevator safety. offering broad social 

and economic benefits through its application and 

dissemination. But its drawback is that Cloud-based 

systems rely heavily on internet connectivity. Any 

disruptions in internet service can potentially impact 

the functionality of the system, leading to downtime or 

reduced performance. 

The complexity of wiring in traditional elevator 

control systems often necessitates extensive wiring, 

resulting in challenges during both installation and 

maintenance. Handling bulky wire bundles can prove 

difficult, particularly in older buildings or high-rise 

structures. The constrained adaptability of a 

conventional wired system can pose challenges when 

attempting to implement alterations or enhancements. 

Introducing new functionalities or modifying the setup 

frequently necessitates rewiring, leading to significant 

time and financial investments. issues, thereby 

increasing maintenance expenditures.  

The proposed Wireless elevator control systems 

simplify installation by removing the need for 

extensive wiring, boost flexibility and scalability, 

enhance fault diagnosis capabilities, ensure greater 

reliability, and lower long-term maintenance expenses 

when contrasted with conventional wired systems.  

 

III. PROPOSED APPROACH 

 

The proposed approach aims to revolutionize 

elevator control systems by integrating wireless 

communication solutions using RF modules and 

UART serial communication. This innovative 

approach addresses challenges associated with 

traditional wired systems, offering improved 

flexibility, reduced maintenance requirements, and 

enhanced scalability. Figure 1 shows the proposed 

block diagram of the Wireless Elevator System. The 

Top Floor/Control Room block, which is the central 

control point for the entire system. This block houses 

the ENCODER & SX1278 RF Module, which plays a 

crucial role in transmitting and receiving control 

signals and data throughout the system. The 

ENCODER component within this block is 

responsible for generating signals or commands based 

on user inputs or control logic. These signals could be 

related to elevator movement, floor selection, or any 

other control functions required for the system's 

operation. Moving down the diagram, we have the 

LOP (Landing Operation Panel) block, which 

represents the main interface or control panel for the 
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elevator system on each floor. The LOP block is 

connected to the Top Floor/Control Room block, 

allowing bidirectional communication and control. On 

each floor (Floor 3, Floor 2, and Floor 1), there is a 

Display & SX1278 RF Module block.  

Display & SX1278 RF Module is used for the COP 

(Car Operation Panel). The COP represents the control 

panel or interface located inside the elevator car itself. 

This block serves a similar purpose to the floor-level 

blocks, providing a display for passengers and 

enabling wireless communication with the control 

room through the SX1278 RF Module.  

User input or control logic at the Top Floor/Control 

Room is processed by the ENCODER, generating 

control signals or commands. These control signals are 

transmitted wirelessly through the SX1278 RF 

Module to the respective floor or the elevator car 

(COP). The SX1278 RF Modules on each floor or in 

the elevator car receives the control signals and relay 

them to the associated Display blocks. The Display 

blocks on each floor or in the elevator car interpret the 

received signals and present the relevant information 

or status updates to the users. Conversely, user inputs 

or requests from the floor-level LOPs or the COP can 

be transmitted back to the Top Floor/Control Room 

through the respective SX1278 RF Modules, enabling 

two-way communication and control. 

 
Figure 1.  Block Diagram of Wireless Elevator Control  

To address these challenges, the system incorporates 

various measures and best practices: 

1. Encryption and authentication protocols: The 

system employs industry-standard encryption 

algorithms and authentication mechanisms to secure 

wireless communication and prevent unauthorized 

access or data interception. 

2. Error detection and correction techniques: 

Advanced error detection and correction techniques, 

such as forward error correction (FEC) and automatic 

repeat request (ARQ), are implemented to ensure 

reliable data transmission and mitigate the effects of 

interference or signal degradation. 

3. Compliance testing and certification: The 

system undergoes rigorous testing and certification 

processes to ensure compliance with relevant local and 

international regulations, including frequency 

allocation, power levels, and electromagnetic 

compatibility standards. 

4. Power optimization strategies: The system 

incorporates efficient power management strategies, 

such as low-power modes, duty cycling, and dynamic 

power control, to minimize energy consumption 

without compromising performance. 

5. Redundancy and failover mechanisms: To 

enhance system reliability and availability, redundant 

communication paths or failover mechanisms can be 

implemented, ensuring uninterrupted operation in case 

of component failure or interference. 

Regular maintenance and updates: Periodic 

maintenance, software updates, and hardware 

replacements are scheduled to ensure the system 

remains up-to-date, secure, and compliant with the 

latest regulations and best practices. 

This system architecture leverages wireless RF 

communication to establish a robust and flexible 

control network across multiple floors and the elevator 

car. The combination of displays and RF modules 

allows for efficient dissemination of information and 

control signals throughout the facility. 

One key advantage of this system is the wireless nature 

of the communication, which eliminates the need for 

extensive wiring or cabling between floors and the 

control room. This not only simplifies the installation 

process but also provides flexibility for future 

expansions or modifications to the system. 

Additionally, the modular design with distinct blocks 

for each floor and the COP allows for scalability and 

easy maintenance. Individual components can be 

replaced or upgraded without disrupting the entire 

system, enhancing serviceability, and minimizing 
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downtime. Furthermore, the use of long-range, low-

power RF modules like the SX1278 ensures reliable 

communication over significant distances, making the 

system suitable for large buildings or facilities with 

multiple floors. 

 

IV. RESULTS AND DISCUSSION 

 

The system overview of the Wireless Elevator Control 

system represents a wireless communication system 

designed for an elevator control application in a multi-

story building. The system consists of a machine 

room, which houses the encoder, and multiple floors, 

each equipped with a display unit. The communication 

between the machine room and the floors is facilitated 

through wireless radio frequency (RF) technology. 

At the heart of the system is the machine room, which 

contains the encoder. The encoder is responsible for 

generating control signals or commands based on user 

inputs or predefined logic. These control signals could 

be related to elevator movement, floor selection, or 

any other operational aspects of the elevator system. 

Each floor in the building is equipped with a display 

unit, which serves as the primary interface for users. 

These display units are designed to provide visual 

information to users, such as the current floor, 

direction of travel, or any other relevant data related to 

the elevator's operation. Table I shows the 

transmission and processing timings of the different 

signals. These signals are generated when a person 

presses a button on the encoder till the receiving 

microcontroller updates the floor display or takes 

appropriate action. It has been observed that the time 

required by encoder and microcontroller for data 

processing and transmission is approximately 40 

milliseconds which is independent of data size and 

transmission distance. But the time required by LoRa 

module for data processing and transmission is 

variable as it depends on data size and transmission 

distance. 

The communication between the machine room and 

the display units on each floor is established through 

wireless RF technology. The system is designed to 

transfer 10,000 packets of data every 2 seconds, which 

requires an average power transmission range of +14 

dBm to +18 dBm (25 mW to 63 mW). This power 

level is suitable for moderate distances between floors, 

typically ranging from 3 to 5 meters. Table II depicts 

the power consumption of microcontroller and LoRa 

module.  

One of the key advantages of this system is its 

suitability for tall buildings. The RF module used in 

the system has a line-of-sight range of 3000 meters, 

which makes it a perfect component for applications.  

 

Table I:  Results of Signal Transmission Timing  

Step 
Description Approximate 

Timing 

1 
A person presses a button on 

the encoder 

- 

2 The encoder registers the 

button press 

9 milliseconds 

3 

The encoder sends the button 

press data to the 

microcontroller (e.g., via 

UART) 

3 milliseconds 

4 The microcontroller receives 

and processes the button press 

data 

12 milliseconds 

5 
The microcontroller formats 

the data for LoRa transmission 
11 milliseconds 

6 The microcontroller sends the 

data to the LoRa module (e.g., 

via UART) 

4 milliseconds 

7 
LoRa module processes and 

transmits the data wirelessly 

60 milliseconds 

(depending on 

data size and 

transmission 

distance) 

8 LoRa module on the receiving 

end receives the data 

70 milliseconds 

(depending on 

data size and 

transmission 

distance) 

9 Receiving microcontroller 

receives the data from the 

LoRa module 

4 milliseconds 

10 
The receiving microcontroller 

processes the received data 
30 milliseconds 

11 Receiving microcontroller 

updates the floor display or 

takes appropriate action 

35 milliseconds 

 

Table II: Power Consumptions of different 

components of Wireless Elevator 

Component Operati

ng 

Current  

Operati

ng 

Voltage 

Duty 

Cycle 

Total 

Power 

Consumpti

on 
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Nuvoton 

M031LC2A

E 

Microcontrol

ler (Top 

Floor) 

30 mA 

(active), 

0.5 mA 

(sleep) 

3.3V 50% 

active, 

50% 

sleep 

459 mW 

Nuvoton 

M031LC2A

E 

Microcontrol

ler (Other 

Floors) 

30 mA 

(active), 

0.5 mA 

(sleep) 

3.2V 25% 

active, 

75% 

sleep 

229.5 mW               

(per floor) 

SX1278 

LoRa 

Module 

(Top Floor) 

120 mA 

(transmi

t), 12 

mA 

(receive

),  

3.7V 5% 

transm

it, 10% 

receive

, 85% 

sleep 

792 mW 

SX1278 

LoRa 

Module 

(Other 

Floors) 

12 mA 

(transmi

t), 12 

mA 

(receive

), 1 μA 

(sleep) 

3.5V 10% 

receive

, 90% 

sleep 

43.2 mW, 

(per floor) 

 

IV. CONCLUSION 

 

The proposed wireless elevator control system uses RF 

modules and UART serial communication to address 

the limitations of traditional wired systems. This 

innovative approach offers flexibility, scalability, and 

reliability while reducing installation complexities and 

maintenance costs. The system's core components, 

including the M031LC2AE microcontroller, SX1278 

RF modules, and display subsystems, are designed for 

efficient operation. The microcontroller orchestrates 

the system's functionality, seamlessly interfacing with 

peripheral components. The elevator system features 

an intuitive display subsystem with LED drivers, 

displays, and indicators, providing passengers with 

vital information. The encoder circuit, made of power 

supply components and relay drivers, ensures precise 

control over the elevator's directional movements, 

enhancing safety and reliability. The SX1278 RF 

module, a low-power wireless transceiver with a line-

of-sight range of up to 3000 meters, enables reliable 

communication between the elevator cabin and floor 

stations, even in challenging environments with 

interference or signal degradation. 

The wireless system simplifies installation and 

reduces wire damage risk. Its modular design allows 

for easy maintenance and replacement without 

disrupting the entire system. To address security 

concerns, the system uses industry-standard 

encryption protocols, advanced error detection 

techniques, and rigorous testing. Power management 

strategies and redundancy mechanisms ensure optimal 

performance and uninterrupted operation. The system 

also incorporates industry-standard encryption 

protocols, advanced error detection techniques, and 

rigorous testing and certification processes. 

The wireless elevator control system, capable of 

transferring 10,000 data packets every 2 seconds and 

maintaining efficient power consumption, is suitable 

for various building types, including tall structures. Its 

reliability, responsiveness, and resilience to 

interference have been proven through extensive 

testing and evaluation. This innovative solution 

combines wireless communication with robust 

hardware and software, paving the way for safer, more 

efficient, and cost-effective elevator control systems. 
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