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Abstract: Convenience of operation along with maximal functionality in the daily realms of life is one of the greatest
concerns of humanity and is an imperative need for any consumer. Innovation in the field of home security systems has
provided a unique synergy of security and technology, but they lack accessibility. This paper tries to solve this problem
of accessibility by introducing the concept of “minimal human intervention” while not compromising on security. In
this paper, we propose a system to access the door lock using an android application and wireless Bluetooth system and
elaborate on all possible scenarios that occur in the event of accessing the door lock system.
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I. INTRODUCTION
The current day door lock requires the need for a physical key or the presence of a human. Every human has the need
for convenience and most of the electronic door locks depends on hardware which exist on the wrong side of the door.
Due to this, unlocking the door involves multiple inconvenient steps to justify security. This also opens the possibility
of tampering of the door locks if one were to do so. In this paper, we have proposed a door lock system that prevents
tampering of the lockand enhances the aesthetic nature of the door by having a minimalistic look.
Figure 1a and 1b shows the schematic representation of the door lock being used. Figure 1c shows the threedimensional diametric view. It consists of an IR receiver, comparator, Microcontroller, GSM module, Bluetooth
module, servo motors, rack and pinion arrangement of lock.
An infrared reviver or IR receiver is a hardware that sends information from an infrared remote control to another
device by relieving and decoding signals. A comparator compares the input voltage with the reference voltage and
hence sends the information to microcontroller to perform necessary action. A microcontroller is a control device which
incorporates a microprocessor and controls all activities to be performed. It is the brain of our door lock system. A
GSM (Global system for mobile communications) module is a chip or a circuit that will be used to establish
communication between a mobile device and the GSM system in the door lock. Bluetooth module is a wireless
technology standard for exchanging data over short distance from fixed to mobile devices. Servo motors is a rotary
actuator that allows for precise control of angular position, velocity and acceleration. It consists of a suitable motor
coupled to a sensor for position feedback. Rack and pinion arrangement is coupled with servo motor which is used to
lock and unlock the door. Here the rotary motion of the servo motor or the pinion is converted to linear motion of the
lock. The rack and pinion is made of case hardened steel in order to keep it long lasting and prevent wear and tear.
The mandatory specification of the mobile includes an IR baster and a SIM card. Most modern android phones will
have IR blasters and it will soon become an imperative need for the consumer. It is most likely that an IR blaster will
become as essential and common as a camera in the smart phone. Initially IR blasters in phones saw the potential of
replacing remotes. In this paper have unleased the potential of the IR blaster in the field of home security system. The
phone has an android application to access and control the door lock. The door can be accessed either from close
proximity(Bluetooth) or even from far away places through SMS (GSM) which this allows flexibility, versatility and
uniqueness to our proposal.

Figure 1a: Lock view from inside
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Figure 1b: Lock view from outside

Figure 1c: Diametric View of Door Lock
II. METHODOLOGY
The process is initiated by opening the Android application installed in a compatible smartphone. The door can be
accessed in two ways namely, through Bluetooth or through SMS. The microcontroller will be programmed so as to
perform the necessary operations during execution process. The complete methodology has been explained in the flow
chart in Figure 2.

Figure 2: Process flow chart
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A. Bluetooth
The process is initiated by switching on the IR blaster in the android application, the IR rays are received by the IR
receiver through a small hole in the door lock which shown in the figure 1a and 1b. The IR receiver sends the signal in
the form of voltage signal and this voltage is being compared using a comparator with the reference voltage. Thus the
comparator inputs a signal to the microcontroller to switch on the Bluetooth module if the input voltage is greater that
the reference voltage. The mobile is paired with the Bluetooth module in the door lock by entering a password to
enhance security even more. Once the Bluetooth is paired, the application is designed in such a way that it has an
“OPEN” and “CLOSE” buttons to unlock and unlock the door respectively.


When the OPEN button is pressed, the respective frequency signal is sent to the Bluetooth module via Bluetooth
wireless technology. Here the Bluetooth module decodes the signal and inputs the meaningful information into the
microcontroller. Thus the microcontroller actuates the servo motor to rotate which is coupled with rack and pinion
arrangement which shifts the rack into the door lock which allows to access the door. Hence the door unlocks.

When the CLOSE button is pressed, the respective frequency signal is sent to the Bluetooth module via
Bluetooth wireless technology. Here the Bluetooth module decodes the signal and inputs the meaningful information
into the microcontroller. Thus the microcontroller actuates the servo motor to rotate in the direction opposite to that of
the OPEN button configuration.This is coupled with rack and pinion arrangement which shifts the rack off the door
lock which allows the closing of the door. Hence the door locks.


The schematics of this process have been shown in Figure 3a, 3b and 3c.

Figure 3a: First step in the application

Figure 3b: Pairing Bluetooth
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Figure 3c: Accessing door through Bluetooth
B. GSM Module
The process is initiated in the same application which is used for Bluetooth control. Select the SMS option in the
android application which asks to enter a password pin for security. If the input security PIN is correct, the application
takes the user to the messenger application. Here, the user can type either a “OPEN” or “CLOSE” text to perform the
required operation and press the send button.

Figure 4a: First step in the application

Figure 4b: Enter Security PIN to access lock
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Figure 4c: Conversation with Door Lock
Here the application is designed in such a way, it has all the details of the GSM module embedded in the door lock
system. The GSM module in the door lock receives the text message, decodes it and inputs the same into the
microcontroller. The microcontroller actuates the servo motor based on the input given by the user. (This process is
shown in figure 4a, 4b and 4c).
The introduction of GSM module can also be used in the case of a security breach. If a thief tries to access the door, a
message can be sent to the owner’s phone stating that the door was accessed by an unknown user. From seeing this
message, further action can be taken by the user.

Power supply to the Door lock module
The door lock system has an inbuilt back up battery along with normal power supply. In the case of failure of power
supply, the battery will act as the main supply.
In case the battery of the phone dies, the door lock can easily be accessed by using the same Android Application from
another borrowed phone as the password PIN in unique to the lock and not the mobile.
III. CONCLUSION
From this method, it can be clearly seen that along with security, convenience has also been given equal importance.
The lock can be accessed from close as well as from long distances. This has also effectively reduced the number items
carried by an individual in daily life. Wallets have already been incorporated into phones, now the keys can be
implemented into it as well. The usability of this can be extended not only for house doors but also for security closets,
bank lockers, car doors and bank vaults. This also aligns with the vision of a world inclined towards internet of things.
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