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Abstract: This project introduces a novel space application robot controlled via the “VC-02 kit AI 

Thinker board”, leveraging advanced voice command technology. Designed for extraterrestrial 

environments[1], the robot combines voice-driven control with autonomous navigation to execute tasks in 

unstructured terrains with precision. Its AI-enhanced functionalities allow real-time adaptability and 

seamless task management, including soil analysis, resource extraction, habitat construction, and 

equipment maintenance. The integration of voice control enhances user interaction, simplifies 

operational complexity, and facilitates remote guidance, even under extreme conditions. By employing 

the VC-02 kit AI Thinker board, this work demonstrates the potential of voice-controlled robotics in 

advancing autonomous systems for space exploration and the establishment of sustainable off-world 

habitats 
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I. INTRODUCTION 

In the ever-evolving domain of space exploration, robotics plays a pivotal role in navigating and performing tasks in 

extraterrestrial environments. This project showcases a space application robot designed with cutting-edge technologies 

to address the demands of unstructured terrains and remote operations. “The robot utilizes servo motors for precise 

movements, ensuring robust mobility even in challenging conditions”[3]. An Arduino Mega board serves as the central 

control unit, managing various operations with efficiency and flexibility. Additionally, the integration of an “ESP32-

CAM” enables advanced object detection, allowing the robot to identify and interact with its surroundings effectively. 

The robot is further equipped with the VC-02 kit AI Thinker board, enabling voice command-driven control for 

seamless interaction[1]. By combining these components, the robot exemplifies the potential of modular and versatile 

systems in advancing autonomous capabilities for resource extraction, habitat construction, and other critical tasks in 

space exploration[3]. 

 

Problem Statement and objectives  

Space missions often require repetitive, hazardous, or high-precision tasks in extreme environments that are difficult or 

unsafe for astronauts to perform. These tasks include maintenance of spacecraft, exploration of planetary surfaces, and 

collection of samples.  

Current robotic systems face challenges such as limited adaptability to unforeseen conditions, high resource 

consumption, and insufficient autonomy, making them less effective in meeting mission objectives.  

To design and develop a space application robot that can autonomously or semi-autonomously perform tasks such as 

equipment maintenance, scientific data collection and planetary exploration. 

 

II. COMPONENTS 

The VC 02 kit : The VC-02 Kit is a development board designed for offline voice recognition applications. Developed 

by Ai-Thinker, it features the US516P6 voice chip, which integrates advanced speech recognition algorithms and a 32-

bit RISC architecture core[1]. This kit supports up to 150 offline voice commands, making it ideal for smart home 

devices, toys, lamps, and other voice-controlled applications. It includes interfaces like UART, I2C, DAC, PWM, and 

GPIO, offering flexibility for integration with various microcontrollers and development boards 
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PWM Servo driver : The PWM Servo Driver provides an interface to operate multiple servo motors simultaneously, 

often featuring built-in features like adjustable PWM[2] frequency and independent channel control. It's ideal for 

applications like robotic arms, drones, and animatronics, where synchronized and efficient motor operation is 

essential. 

ESP 32 cam : It is a compact and affordable development board that combines the powerful ESP32 microcontroller 

with a camera module, making it ideal for IoT and image-processing projects. It features an OV2640 camera sensor 

capable of capturing images and streaming video, along with a microSD card slot for data storage. The board supports 

Wi-Fi and Bluetooth connectivity, enabling remote control and data transmission. 

 

III. BLOCK DIAGRAM 

 
Figure 1: Block diagram 

This block diagram illustrates a system built around an Arduino board, showcasing how various components are 

interconnected for a robotics or automated application. Here’s a breakdown of the components and their relationships: 

 Arduino Board: Acts as the central controller, orchestrating communication and operations among all 

connected components. 

 Power Supply: Provides the necessary energy to power the entire system, including the Arduino board and 

connected devices. 

 ESP32 Camera Module: Likely used to capture images or video, enabling vision-based features for the 

system. 

 AI Thinker VC 02 Kit: A module included, possibly for advanced communication or processing capabilities. 

 OLED Display: Displays output information, which could range from system status updates to visual data. 

 Servo Shield Board: Facilitates control of multiple servo motors by connecting them through the Arduino 

board[2]. 

 Servo Motors: Connected to the shield board, these are designated for movements like those of robotic arms 

or legs.  

 

IV. RESULTS 

Space application robots have demonstrated significant advancements in multiple domains. These robots are 

instrumental in automating repetitive or hazardous tasks, ensuring increased efficiency and precision. They enhance 

mission success by reducing human involvement in dangerous or high-risk environments and enable operations in 

remote or inaccessible areas. Such robots have also facilitated breakthroughs in data collection, surface exploration, and 

assembling structures in space, contributing to the advancement of space exploration technologies. Their ability to 

integrate autonomy and adaptability continues to make them invaluable for overcoming challenges faced in the harsh 

conditions of space 
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Figure 2: The Robot 

 

V. CONCLUSION AND FUTURE SCOPE 

Space application robots have proven to be invaluable tools for enhancing efficiency, precision, and safety in space 

exploration and operations. Their ability to operate in hazardous and extreme environments while automating complex 

tasks has significantly advanced the capabilities of space missions 

The future of space application robots holds immense potential, driven by advancements in artificial intelligence, 

robotics, and materials science. These robots are expected to evolve further, exhibiting higher levels of autonomy, 

adaptability, and efficiency 
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