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• The game of chess faces limitations due to the needing of a partner to 

play against.

• Online options are available but at the cost of losing the feeling of a 

physical game of chess

• The Chessboard Buddy servers as a proof of concept in the evolution of 

the game of chess by moving the pieces without the players having to 

physically touch the chess pieces to move them. 

• Limitations of this prototype was mostly due to a 

limited budget and the time constraint of the semester

• There are risks in any electrical system if they are not 

used for their intended purposes or get damaged

• The Chessboard Buddy could also lead to people 

developing a chess addiction due to how fun the game 

may be.

• The Chessboard Buddy frame of the Chessboard Buddy was constructed of 4 pieces of wood of which 

two are cute to be 16 inches and the other two are cut to be 24 inches in length as seen in Figure 2.

• These boards were then doweled and glued together to form the box seen in Figure 3

• The stepper motors and electromagnet are powered by the 12V power supply 

that is connected to the bread board and stepped down to 5V for the 

electromagnet while the two motor driver boards are powered by the 5V pin 

from the Arduino.

• Two additional limit switches were connected with one pin to the Arduino the 

other to ground to allow for the Chessboard Buddy to home the 

electromagnet to a start position.

Figure 1: Circuit Schematic for the Chessboard Buddy 

(Limit Switches not included)

• The Chessboard Buddy utilizes two Nema 17 Stepper motors, two A4988 

stepper motor drivers, a 5V electromagnet, a buck converter, two limit 

switches and an Arduino Uno to control the whole system

• The circuit schematic and construction can be seen below in Figure 1.

Limits and Risk

• The Chessboard Buddy allows for future steps to be 

made in the evolution in the game of chess

• This proves that there is a possible way to evolve the 

game and opens the door to a wider variety of features 

to add to the Chessboard Buddy

• Next possible steps include adding the feature for the 

Chessboard Buddy to be connected to open-source chess 

engines allowing player to play people around the world 

on a physical chessboard

• Another future step is to integrate the Chessboard 

Buddy with open-source Artificial Intelligence to have 

the ability to play against.

Figure 2: Wood Cut to Size for Box Construction Figure 3: Wood Assembly to Form Outer Box

• In order to create the desired x-y plotter system for the internals a variety of 3D parts were designed and 

printed to allow for the rods, motors and electromagnet to be attached to the linear bearings.  The motor 

and rod mounts can be seen in Figure 4 which shows the rod design that allows for two 8mm rods to be 

connected to two linear bearings using M4 screws. 

• The motor mount seen in the same figure is the motor responsible for movement in the x direction and 

also has a notch on the top to connect the treads for the y direction to attach to

• The electromagnet was connected using M4 screws to connect the 3D printed part to the linear bearings 

and m3 screws to connect the electromagnet to the 3D printed part.  The top part of the design allows 

for the treads to be attached to the electromagnet to move it, seen in Figure 5.

• Once all of the pieces were printed it was possible to assemble the x-y plotter was able to be assembled 

inside the box to make sure everything lined up properly and adjust were some components were placed.

Figure 4: 8mm Rod and Stepper Motor Linear 

Bearing Mount

Figure 5: Electromagnet Linear Bearing Mount

Figure 6: Chessboard Buddy Internals of X-Y Plotter

• Once all of the pieces were printed it was possible to assemble the x-y 

plotter as well as place the electronic internals into the box that had 

previously been assembled.  Full assembly of the internals can be seen in 

Figure 7.

Figure 7: Chessboard Buddy Internals of X-Y Plotter

• To play a game the user connects their computer to the Chessboard 

Buddy and runs the program.  They are then prompted for the location of 

the piece they want to move and the end location they want to piece to go 

to and the Chessboard Buddy then moves it. 

• The user interacts with the Chessboard Buddy through the Arduino’s 

Serial Monitor which is similar to that of a terminal window seen below 

in Figure 8 that allows the user to see messages and prompts displayed as 

well as pass information to the Chessboard Buddy.

Figure 8 : Chessboard Buddy User Interface

• In order for the game of chess to evolve the online game of chess needs to 

be combined with the physical game of chess

• The Chessboard Buddy aims to solve this as being the first step in the 

direction by showing that a computer can move a piece without a user 

having to touch the piece.  This would allow for bigger improvements in 

the future

• This project utilizes a x-y plotter with an electromagnet inside a chessboard 

that will turn on under the piece a player wishes to move and then turns off 

after successfully moving the piece to the desired end location.


