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Zigbee Based Obstacle Detection and Gate Control System
https://www.youtube.com/watch?v=Ns_jXBdGiNY
The "Zigbee-Based Obstacle Detection and Gate Control System" aims to enhance railway safety through automation and real-time monitoring using a combination of sensors and communication technologies. This system, implemented using Arduino Nano, integrates various components including an ultrasonic sensor for obstacle detection, an alcohol sensor for driver safety, an eye blink sensor for monitoring driver attention, a GPS for location tracking, and a GSM module for remote communication. The obstacle detection mechanism, powered by the ultrasonic sensor, helps detect any obstructions on the railway track, ensuring timely alerts to prevent accidents.

The alcohol and eye blink sensors are used to monitor the driver's condition, ensuring that the operator is alert and not under the influence. If the driver fails to meet these conditions, an alert is sent, activating a safety protocol. The GSM module allows remote notifications, ensuring quick intervention from authorities if necessary.

The Zigbee transmitter is utilized at the train section to wirelessly transmit data regarding the train's position, obstacles, and sensor readings to the gate section. At the gate section, a Zigbee receiver captures this information, activating the servo motor to open or close the gate as needed. The gate control system also integrates a buzzer and LCD display for visual and audible notifications.

This system, using Zigbee communication for efficient wireless transmission, L293D motor drivers to control DC motors, and servo motors for gate operation, ensures the safe passage of trains through gates. The integration of these technologies makes it possible to automate railway gates, detect obstacles, and ensure the safety of both the train and its passengers.

Features:

Obstacle Detection: Detect obstacles on the railway track using an ultrasonic sensor to avoid accidents.

Driver Safety: Monitor the driver’s attention with an alcohol sensor and an eye blink sensor to ensure they are alert.

Gate Control: Automatically open and close the railway gate using a servo motor based on the train’s position.

Wireless Communication: Use Zigbee technology for wireless communication between the train section and the gate section.

Remote Notification: Send alerts through the GSM module to notify authorities in case of an emergency or safety concern.

Train Location Tracking: Use GPS to track the train’s location and help control the gate system effectively.

User Interface: Display relevant information like train status and alerts on an LCD screen at both the train and gate sections.

Safety Alerts: Activate a buzzer to signal any critical condition or safety issue in the system.

The major building blocks of this project are:

1. Battery Power Supply.

2. Arduino Nano Micro Controller.

3. Global Positioning System (GPS).
4. GSM module.
5. Alcohol Sensor

6. Ultrasonic sensor.

7. Eye blink sensor.

8. L293D Motor driver.

9. DC motors.

10. LCD display.
11. Buzzer.
12. Zigbee TX,RX.

13. Servo Motor.

Software’s Used:

1. Arduino IDE studio compiler for dumping program.

2. Express SCH for Circuit design.
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