
Team Quantum AI:

Quantum Mancala Capstone

Erin 
Strickland

Jonathan 
Williams

Robert 
Coleman

Jordan 
Aley

Project Advisors:
Dr. Michaela Amoo, Dr. Thomas Searles, Chan Kyaw

Sponsor: IBM-HBCU Quantum Coalition

Date: 13 April 2021



--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------
-

Problem Definition

Problem Statement: Project goals and approach initialized through 
learning basic quantum computing information, composing quantum 
circuits, and researching quantum based game articles centered on 
quantum game development, further clarifying the long term goal of 
the project, designing a Quantum Game to be used within the 
IBMQ Experience framework as a testbed for future Machine 
Learning/AI algorithms; resolving the issue of previously unknown 
information on this topic and illuminating the paths to 
accomplishing both the course and long term goals.



Design Requirements



Solution Design- Capture Position Design

- No entanglement
- Superposition: Capture A and B
- Measurement will result in Mancala A or B



Agile Implementation Process- Sprint 1



Agile Implementation Process- Sprint 2



Agile Implementation Process-Sprint 3



Conclusions
Capture Recognition

Quantum Circuit (H-Gate)
to Code Translation

CAPTURE
(Resulting in either 

store/Mancala)● Created Quantum Game
● Successfully implemented 

quantum mechanical concept of 
superposition
○ Confirmed capture 

recognition
○ Implemented quantum 

circuit into code
○ Tested the game between 

team members
● Future implementations include:

○ Refining the capture position 
parameters; refining the code

○ Adding entanglement
● Eager to continue working on this 

project over the summer

Quantum Mancala Game
w/Superposition



Demonstration

https://howardu.sharepoint.com/:v:/s/HUTM-
AmooandSearlesQuantumAI/Ed_3yXTcFmhLokURm9fTV0wBQyEidcWVgdFE

qfrfwR56EA?e=t9k8Au


