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Introduction

Artificial intelligence (AI) and robotics

are revolutionizing various industries,

and Elephant Robotics is at the

forefront of this technological

advancement. With their

groundbreaking project, they have

successfully combined the power of AI

with a robotic arm to play the popular

board game Connect 4. By integrating

the myCobot 280  robotic arm with the

DQN (Deep Q-Network) neural network

algorithm, Elephant Robotics has

created an innovative and interactive

gaming experience.

Connect 4: The Game

Connect 4, also known as "Four in a

Row," is a strategic board game that

requires players to create a sequence

of four game pieces in a vertically-

oriented grid. The objective is to

achieve a horizontal, vertical, or

diagonal sequence of four pieces

before the opponent.

The myCobot 280 Robotic Arm

For the Connect 4 project, Elephant

Robotics chose the myCobot 280

robotic arm as the ideal tool. This

desktop 6-axis robotic arm features the
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Deep Q-Network

-Basic control core and offers high

flexibility and precision. It supports

multiple programming languages,

including Python, C++, and Java,

enabling developers to program and

control the arm according to their

specific needs. The myCobot 280's

user-friendly interface and detailed

user manual make it accessible for

users of all skill levels, while its

compact design ensures portability and

ease of use.

Algorithm Selection for connect4

Selecting the right algorithm is crucial for enabling the robotic arm to play chess effectively.

Elephant Robotics explores several commonly used algorithms in connect4:

1.The Minimax Algorithm: A classic game algorithm applicable to two-player games, the Minimax

Algorithm simulates the moves of both players, evaluates the score of each move, and selects

the action with the highest score. It searches through the tree structure of the game board to

determine the best chess strategy. The Minimax Algorithm is a zero-sum game, where one player

maximizes their advantage while the other minimizes their opponent's advantage.

2.The Alpha-Beta Pruning Algorithm: An optimization of the Minimax Algorithm, the Alpha-Beta

Pruning Algorithm reduces the number of branches to be searched, making the search process

more efficient. It achieves this by discarding unnecessary branches based on upper and lower

bounds (Alpha and Beta values), reducing the depth of exploration.

3.Neural Networks and Deep Learning: Elephant Robotics utilizes neural networks and deep

learning techniques to enhance the Connect 4 game algorithm. Neural networks mimic the

structure and function of the human brain's nervous system, processing information and

learning through simulated connections between neurons. Deep learning, a subset of machine

learning, involves constructing deep neural networks with multiple layers to solve complex

problems. Neural networks and deep learning algorithms play a vital role in the Connect 4

project's success.

Implementing the Connect 4 Project

The Connect 4 project comprises two main components: hardware and software. The hardware

component involves the myCobot 280  robotic arm, while the software component focuses on

information collection,analysis, and processing. The implementation process is as follows:

Hardware Setup: Elephant Robotics configures the myCobot 280  robotic arm for the Connect 4

project. The robotic arm's flexibility and precision make it an ideal choice for manipulating game



pieces on the Connect 4 grid.

Information Acquisition and machine learning: The project requires collecting information about

the Connect 4 game board, including the positions of the game pieces. Elephant Robotics utilizes

computer vision techniques and the OpenCV library to detect and track the game board's state.

This involves capturing images of the game board, processing the images to identify the

positions of the game pieces, and extracting relevant data.

Data Processing: Once the information is acquired, it undergoes processing to determine the

optimal move for the robotic arm. This step involves feeding the acquired data into the DQN

neural network algorithm. The neural network uses the current state of the game board as input

and generates a predicted move as output.

Robotic Arm Trajectory Planning: The predicted move is translated into a trajectory for the

robotic arm. Elephant Robotics utilizes coordinate points and predefined positions for each

column on the game board. By assigning the appropriate coordinates, the robotic arm can

calculate the path for grasping and placing game pieces accurately.

Integration of Functions: The hardware and software components are integrated to create a

cohesive system. The robotic arm receives instructions from the neural network algorithm and

executes the predicted moves on the Connect 4 game board. The combined efforts of the robotic

arm and the AI algorithm create an intelligent opponent for players to engage with in the game.

Benefits and Implications

This project opens up new possibilities for human-robot interaction and showcases the

capabilities of AI and robotic systems.Furthermore, the integration of AI algorithms with robotic

arms has practical applications beyond gaming. Robotic arms equipped with AI capabilities can

be utilized in various industries, such as manufacturing, healthcare, and logistics. They can

perform complex tasks with precision and efficiency, enhancing productivity and reducing

human erroThe Connect 4 project by Elephant Robotics targets makers and individual

developers, helping them enhance their skills in AI, robotics, and human-computer interaction,

and offering career development opportunities in fields such as automation and AI.

Conclusion

Elephant Robotics has successfully combined AI and robotics in their Connect 4 project,

showcasing the potential of these technologies in gaming and beyond. The integration of the

myCobot 280  robotic arm with the DQN neural network algorithm has created an intelligent

opponent capable of playing Connect 4. This project demonstrates the power of AI algorithms,

particularly neural networks and deep learning, in enabling machines to make intelligent

decisions and interact with humans in novel ways.

As AI and robotics continue to advance, we can expect to see further innovations in gaming,

automation, and human-robot collaboration. Elephant Robotics' Connect 4 project serves as a



testament to the exciting possibilities that arise from the fusion of AI and robotics, paving the

way for a future where intelligent machines enhance our daily lives in various domains.
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