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	Abstract 
The internet of things (IoT) has become an application that is included in our daily lives thanks to rapidly developing technology. IoT has an important place in the development of internet-based smart home applications. In this study, it is aimed to control the exterior door of the apartment using a smartphone with the NodeMCU development card integrated into the door automaton systems at home. By connecting to the home network with the built-in Wi-Fi receiver on the development board, the automatic exterior door can be controlled via a single-channel relay with the software on the designed circuit board. The development card used in the smart home system was preferred because it was economical and open source. It is thought that the system can be designed by users using simple circuit elements and software code.
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1. Introduction
With the increase and development of the speed and bandwidth of the Internet, the IOT (Internet of Things) market moves to a new point and continues to offer new ideas and opportunities [1]. IoT consists of web-enabled smart devices that can use sensors and communication hardware to collect, send and act on data. Thanks to a gateway, objects in the system enable the transfer and processing of this data via online storage service. The developing technology of the Internet allows all kinds of objects or devices to connect with it. IoT is the communication of addressable objects over the internet, built on standard communication protocols [2]. It was introduced in the AutoID laboratories of the Massachusetts Institute of Technology (MIT) in the early 1990s, and its first application, “Trojan Room Coffee Pot”, was developed in 1999. In the same year, the world's first internet-controlled device, the toaster, was designed. However, today the concept of IoT has taken its place at the center of the concepts of object, human and internet [3].
As the Internet of Things finds application with rapidly developing technologies, new generation urbanization brings more and new opportunities in business, life and many areas of our lives (smart factories, building energy management systems, e-health systems, precision agriculture, smart homes, etc.). reveals [4]. Nowadays, smart home systems and internet of things automations are increasing the number of users and continue to be integrated into our lives with the popularity they have achieved [5]. The main idea of Smart Home Technology is to introduce network devices and equipment at home for a better quality of life. Smart home allows the entire house to be automated, thus providing benefits to disabled individuals as well as a comfortable life. In the future, more innovations and developments are expected in the field of internet of things and smart home systems. These technologies will make significant contributions to areas such as energy efficiency, security, comfort and quality of life. Additionally, as these technologies become widespread, it will be inevitable for our homes to become smarter and make our lives easier [6].
Current door locking systems are all legacy ways of accessing the system via a traditional key, passcode pads or some RFID (Radio Frequency Identification) chip [7]. In this study, an automatic door-opening system that is integrated with in-home doorphones and works online is designed. With this system, the user will be able to open the exterior door of the apartment via mobile device while being away from the intercom. When the studies in the literature were examined, it was observed that similar studies had been conducted. However, in the circuit designed in this study, the door opening signal is sent by connecting the line given as output directly to the doorphone data line, without the need for any door lock or motor. In this way, the cost of the system was reduced and it was integrated into the ready-made system.
2. Materials and Methods
NodeMCU microcontroller was used as the controller in the system design. The main reason for using this microcontroller is that it can communicate with objects without the need for an additional module, thanks to the integrated Wi-Fi. Since the microcontroller operates with 5v DC voltage, a 7805 regulator was used to reduce the voltage coming from the doorphone to this voltage. Additionally, a 5v relay was preferred to open the automatic door.
2.1. NodeMCU ESP32
It is an open source, low-cost IoT platform. It can connect objects over the internet and enable them to transfer data using the Wi-Fi protocol. Later, 32-bit ESP32 MCU support was added. The relay that regulates AC power is managed by a NodeMCU. Relays are electrical switches used to protect electrical equipment. Typically relay modules use 5V/12V. Electrical devices are switched mechanically using electromagnets. The main function of relays is to manage high voltage and operate low voltage equipment. Since there is no direct contact between NodeMCU and the device, it is considered safe to use [8].
NodeMCU is an open source programmable electronic circuit. It is produced to realize internet of things applications economically. The programming language called “lua” is used to program the NodemCU circuit. Lua is a programming language written in C, generally designed for embedded systems and clients [9]. In addition, it can also be programmed with the Arduino IDE program [10]. The most important reason why this circuit is preferred is that it can connect to wireless networks and spread its own internet network, allowing other devices to connect.
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Figure 1. ESP32 Wifi Module.
The NodeMCU card, relay and 7805 voltage regulator circuit integrated on an example video call intercom system is shown in Figure 2. The +24v received via the doorphone was reduced to 5v, which the NodeMCU and relay could use, using a 7805 voltage regulator. The development board and relay were fed with this voltage obtained. GPIO pin 14 on the NodeMCU was used as an output and connected to the In1 input of the relay card. When the user logs in to the interface created on the web address and uses the open button, a signal is sent to the data entry on the intercom and the apartment entrance door is opened.
[image: ]
Figure 2. Circuit diagram.
2.2. Circuit Software
In this study, Arduino IDE program was used to upload software to the Esp32 microcontroller development board. The Esp32 plug-in was installed in the Arduino Ide program and the door automatic software shown in Figure 3 was written in C language.
[image: ] [image: ]
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Figure 3. Door automatic codes.
In order for the door vending system, which is implemented in C language, to work on the internet, HTML codes have been added to the software and an opening button has been added. When the user accesses the internet address in a location away from the intercom and presses the button on the interface created with HTML codes, the door automatic will be activated and the door will open. The image of the interface created with HTML codes implemented in the Arduino IDE software is shown in Figure 4.
[image: ]
Figure 4. Interface created with HTML codes.
3. Result
The internet of things can be seen in examples where it is widely used in smart home systems, as in every aspect of our lives. With the system designed and implemented in this study, homeowners will be able to open the exterior doors of the building when they are not at home with the help of a smartphone and a simple interface. The user will also be able to operate the system remotely without going to the intercom when he is at home. The biggest advantage of the system is that it is designed with low-cost hardware. It can also be integrated into the intercom systems in the apartment. Video and audio features on the intercom can be added to similar studies by making the necessary software and coding on the system later.
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