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Abstract: The Patternized Secret Knock Detecting Door Lock is an advanced security solution that combines simplicity and 

innovation by using acoustic signal recognition for access control. This system captures vibrations from knocks using a piezoelectric 

sensor, processes them through a microcontroller, and compares the detected pattern with a pre-programmed secret knock. Only 

when the knock sequence matches is the lock mechanism activated, ensuring secure and personalized access. The design is user-

friendly, allowing customization of knock patterns and providing an alternative to traditional locks or keypads. It prioritizes energy 

efficiency, ease of installation, and resistance to tampering or false triggers. By eliminating the need for physical keys or cards, this 

solution minimizes the risk of unauthorized duplication and offers a discreet, reliable locking mechanism suitable for homes, offices, 

and restricted areas. The work highlights the practical application of embedded systems and signal processing in modern access 

control technologies. 
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INTRODUCTION  

The Patternized Secret Knock Detecting Door Lock is an innovative security solution that combines the principles of pattern 

recognition and acoustic signal processing to enhance access control. Traditional locking systems, such as key-based or keypad 

locks, are prone to risks like key duplication, code breaches, or unauthorized access. This work addresses these vulnerabilities by 

introducing a discreet and customizable locking mechanism that relies on detecting and recognizing a specific knock pattern as the 

unlocking signal.  The system employs a piezoelectric sensor to detect vibrations generated by knocking on the door. These 

vibrations are processed by a microcontroller, which analyzes the knock sequence and compares it with a pre-programmed pattern. 

If the detected sequence matches the stored pattern, the system activates the door lock, granting access. This ensures a secure and 

user-friendly mechanism, eliminating the need for physical keys or memorizing complex passwords. Designed for ease of 

installation and use, the lock can be customized to recognize unique knock patterns, enhancing personalization and security. Its 

energy-efficient design and resistance to tampering make it suitable for residential, commercial, and restricted environments. By 

blending technology with convenience.  

The concept of knock-based access control has been explored in various studies as a novel alternative to traditional locking 

mechanisms. prior works have demonstrated the use of piezoelectric sensors for vibration detection and microcontrollers for signal 

processing. researchers have investigated pattern recognition algorithms, such as Dynamic Time Warping (DTW) and Fast Fourier 

Transform (FFT), to accurately identify predefined knock sequences. studies emphasize the system's adaptability, allowing users 

to personalize knock patterns, enhancing security against unauthorized access. challenges like environmental noise, sensor 

sensitivity, and false positives have been addressed through optimized hardware and algorithmic tuning. the integration of such 

systems with IoT has also been explored, enabling remote monitoring and control. this survey provides insights into advancements 

shaping this innovative locking solution. 

SMART DOOR LOCK SYSTEM 

The proposed system Patternized Secret Knock Detecting Door Lock integrates a knock-based access mechanism to enhance 

security and user convenience. It employs a piezoelectric sensor to detect and capture knock vibrations on the door. These vibrations 

are converted into electrical signals and processed by a microcontroller equipped with a pattern recognition algorithm. The system 
allows users to set a unique sequence of knocks as the "secret pattern." When a knock is detected, the system compares the input 

pattern with the stored sequence. If the patterns match, the door lock mechanism is triggered to grant access; otherwise, access is 

denied. Key features include ease of use, energy efficiency, and high customization. The design is resistant to tampering, minimizes 

false positives, and eliminates reliance on physical keys or cards. This proposed system aims to offer an affordable, user-friendly, 

and secure alternative for residential and commercial access control.  

The implementation of the Patternized Secret Knock Detecting Door Lock system involves the integration of hardware and software 

components to create a secure, intuitive access control solution. The core of the system consists of a microcontroller, typically an 

Arduino or similar embedded platform, which processes data from a piezoelectric sensor placed on the door. The sensor detects 

vibrations produced by knocking and converts these into electrical signals. The system is programmed to recognize specific patterns 

of knocks, such as the number of taps and the timing between them. These characteristics are crucial for creating a unique and 

customizable access pattern, which serves as the "secret knock" that unlocks the door. The microcontroller captures the signal from 
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the sensor and processes it using an algorithm that analyzes the pattern's duration, intervals, and frequency. This data is compared 

to a pre-stored pattern, stored in the microcontroller's memory. If the detected knock matches the stored pattern, the system sends 

a signal to a relay or motor that activates the locking mechanism, unlocking the door. If the knock sequence is incorrect, the system 

remains locked and does not respond. The system can also allow for the easy reprogramming of the knock pattern, providing 

flexibility for the user. For added security, the system includes features such as debounce algorithms to prevent false triggers caused 

by environmental vibrations, and an optional time-out function to temporarily lock out users after several failed attempts. The 

design ensures that the device is energy-efficient and easy to install. The work combines concepts of signal processing, embedded 

programming, and practical hardware interfacing to create a unique and effective door locking system based on secret knock 

patterns.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     Fig 1. Smart Door Lock System 

METHODOLOGY 

The development of the Patternized Secret Knock Detecting Door Lock involves a multi-step approach that combines hardware 

design, signal processing, and software development. The methodology is outlined as follows: 

System Design and Hardware Selection: 

The primary components for the system include a microcontroller (e.g., Arduino or Raspberry Pi), a piezoelectric sensor to detect 

knocks, a motorized lock mechanism, and a power supply. The piezoelectric sensor is chosen for its sensitivity to mechanical 

vibrations, ensuring accurate knock detection. The microcontroller processes the input from the sensor and controls the locking 

mechanism based on the detected knock pattern. 

Knock Detection: 

The piezoelectric sensor is placed on the door frame to detect knock vibrations. These vibrations are converted into electrical 

signals, which are sent to the microcontroller. The microcontroller is programmed to analyze the frequency, duration, and timing 

of the knock signals. An algorithm is implemented to recognize and differentiate between different knock patterns, allowing the 

system to identify whether the knock sequence matches the pre-programmed "secret" pattern. 

Pattern Recognition and Validation: 

The knock pattern is recorded by the system during an initial setup phase. The user programs their unique knock pattern into the 

system by tapping a sequence on the door. The system stores this pattern in memory, and during subsequent knock events, it 

compares the detected sequence with the stored pattern. If the pattern matches, the system sends a signal to the motorized lock to 

unlock the door. 
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Security and False Trigger Prevention: 

To enhance security, the system incorporates a delay mechanism to prevent false triggers from accidental knocks. Additionally, a 

counter for unsuccessful attempts is included, which can trigger an alarm or temporarily disable the system after a set number of 

failed attempts. 

User Interface and Customization: 

A simple interface is developed, allowing users to set, reset, or change their secret knock pattern through a mobile app or physical 

buttons on the device. The system provides ease of use and flexibility in adjusting security settings. 

Overall, this methodology combines signal processing, embedded systems, and mechanical design to create a user-friendly yet 

secure locking solution based on patternized acoustic signals. 

RESULTS 

The Patternized Secret Knock Detecting Door Lock successfully demonstrated secure, convenient access control by accurately 
detecting and verifying custom knock patterns. The system reliably activated the lock mechanism only after matching the predefined 

sequence, ensuring high security and minimal false triggers, proving its effectiveness in real-world scenarios. 

Advantages of the Patternized Secret Knock Detecting Door Lock 

The Patternized Secret Knock Detecting Door Lock offers several significant advantages over traditional locking systems, making 

it a highly innovative and secure solution for modern access control. 

Enhanced Security: The system relies on a unique and customizable secret knock pattern, which significantly reduces the 

likelihood of unauthorized access. Unlike conventional locks, which can be easily picked or copied, the knock pattern adds an 

additional layer of security that is difficult to replicate. 

User-Friendly: The system eliminates the need for physical keys, access cards, or PIN codes, making it more convenient for users. 

The user can set and change their secret knock pattern at any time, offering both flexibility and ease of use. 

Discreet and Stealthy: The knock-based entry method is discreet, preventing onlookers from detecting or guessing the unlock 

pattern. This feature is particularly useful in sensitive or private environments. 

Customization and Personalization: Users can customize the knock pattern to their liking, offering greater personalization for 

different individuals or security needs. 

Tamper Resistance: The system's design is resistant to traditional bypass methods like lock picking or key duplication, enhancing 

the overall robustness and reliability of the door lock. 

Cost-Effective: With fewer hardware components and a focus on acoustic sensing technology, the system can be produced at a 

relatively low cost, offering affordable security without sacrificing quality.

 

Fig 2: prototype of patternized secret knock detecting door lock  &  working demonstration 

CONCLUSION 

In conclusion, the Patternized Secret Knock Detecting Door Lock offers a unique and secure solution for access control, combining 

convenience with advanced technology. By using acoustic signal processing to detect personalized knock patterns, the system 

provides an intuitive and tamper-resistant alternative to traditional locking mechanisms. Its ease of use, customization options, and 
energy efficiency make it a practical choice for enhancing security in various settings. This work demonstrates the potential of 
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integrating embedded systems and pattern recognition to create innovative, reliable security solutions that reduce risks and improve 

user experience. 
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