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Fabrication of Stair climbing All-Terrain Vehicle with Planet Gear Mechanism
https://www.youtube.com/watch?v=O_BmKIBnwI4
The Voice Controlled All-Terrain Vehicle with Planet Gear Mechanism is an embedded systems project designed to provide efficient remote navigation over rough and uneven terrain using voice commands. The system consists of a transmitter unit and a receiver unit interconnected through Zigbee wireless communication. The transmitter section uses a PIC microcontroller, microphone, and voice recognition module to capture and process user voice commands, which are transmitted wirelessly to the vehicle. The receiver section receives these commands through a Zigbee module and controls the movement of the vehicle using a motor driver and DC motors coupled with a planetary gear mechanism.

The planetary gear mechanism provides high torque, better load distribution, compact transmission, and improved traction, making the vehicle suitable for all-terrain operation such as rocky, sandy, muddy, and uneven surfaces. An ultrasonic sensor is incorporated for obstacle detection, enabling the vehicle to identify nearby objects and avoid collisions. A camera module mounted on the vehicle provides real-time video streaming to the operator for remote monitoring and navigation. LED indicators display the operating status of the system, while regulated and battery power supplies ensure reliable operation of both transmitter and receiver units.

The proposed system demonstrates a hands-free, voice-operated robotic vehicle capable of wireless control, obstacle detection, and live visual feedback. The combination of voice control, Zigbee communication, and a planetary gear transmission system results in a compact, reliable, and energy-efficient all-terrain vehicle suitable for surveillance, defense support, industrial inspection, disaster response, and remote exploration applications.

Objectives:
1. To develop a voice-controlled all-terrain vehicle that can be operated remotely using spoken commands through a voice recognition module.

2. To implement Zigbee-based wireless communication between the transmitter and receiver units for reliable long-range control of the vehicle.

3. To integrate a planetary gear mechanism with DC motors to achieve high torque, improved traction, and efficient movement over rough and uneven terrains.

4. To provide obstacle detection and collision avoidance using an ultrasonic sensor for safe navigation in challenging environments.

5. To enable real-time remote monitoring by incorporating a camera module for live video streaming during vehicle operation.

The major building blocks of this project are:

· PIC Microcontroller 

· Zigbee Module (2 units) 

· Voice Recognition Module 

· Microphone (MIC) 

· 16×2 LCD Display 

· Ultrasonic Sensor (HC-SR04) 

· Camera Module 

· Motor Driver (L293D) 

· DC Geared Motors with Planetary Gear Mechanism 

· All-Terrain Wheels 

· Robot Chassis (Vehicle Body) 

· LED Indicators 

· Reset Push Button 

· Stop Push Button 

· Crystal Oscillator 

· 5V Regulated Power Supply 

· 12V Rechargeable Battery 

     Software’s used:

1. PIC-C compiler for Embedded C programming.

2. PIC kit 2 programmer for dumping code into Micro controller.

3.  Express SCH for Circuit design.

Block Diagram:
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www.hvstechnologies.in                                                                            Ph: +91 9603140482

Ameerpet:      #A-7, 2nd floor, Eureka court, Above KS bakers, Ameerpet, Hyderabad – 73.
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