RESEARCH  AREA ARDUINO BASED MESSILE DEFENSE SYSTEM
Literature Review
The development of Arduino-based missile radar defense systems has advanced considerably, integrating microcontroller platforms, sensor technologies, and machine learning techniques for real-time threat detection. Early research primarily focused on basic detection using Arduino microcontrollers, while recent studies explore intelligent, ML-assisted approaches to improve system responsiveness and accuracy.
[bookmark: _GoBack]  Sharma et al. [1] conducted one of the foundational studies on Arduino-based radar systems for object detection. Their work employed ultrasonic and infrared sensors with Arduino to detect approaching objects and trigger alarms. The study demonstrated that microcontroller-based systems could provide affordable detection solutions, although it relied solely on threshold-based detection methods, limiting performance for fast-moving or complex targets.
Nguyen et al. [2] extended this research by integrating machine learning on microcontrollers through TinyML frameworks. Lightweight models, including decision trees and small neural networks, were implemented on Arduino devices to classify incoming objects in real time. The study highlighted the advantages of on-device computation, enabling accurate threat detection without relying on external processing.
Recent studies, such as those by Kumar et al. [3] and Al-Masri et al. [4], developed Arduino-based missile defense prototypes with ML-assisted target tracking. Kumar et al. applied k-nearest neighbors (k-NN) and logistic regression algorithms to predict target trajectories and control servo-based defensive responses. Al-Masri et al. used Doppler radar sensors integrated with TinyML to classify projectiles based on speed and direction, achieving enhanced real-time detection and classification accuracy. These works illustrate the evolution from basic object detection to intelligent, multi-sensor missile defense prototypes capable of simulating real-world scenarios.
In conclusion, the reviewed literature demonstrates a clear trend in Arduino-based missile radar defense research: a shift from simple sensor-based detection toward ML-enhanced, responsive, and adaptive defense systems. Such advancements underline the feasibility of developing low-cost, intelligent missile defense prototypes suitable for educational, experimental, and small-scale practical applications.
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