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PROBLEM STATEMENT

The purpose of this project is to evaluate 

whether quantum computing can outperform 

classical computing in terms of efficiency and 

applicability to real-world problems. In order 

to achieve this goal, our team will create several 

models in the classical and quantum space to 

solve a provided problem, while achieving other 

objectives such as:

• Map Real-

World Problems using meshtastic limitations 

into a Quantification for the Computer

Evaluate Different Solutions for this problem

Merge and Analyze the Results of each 

calculated Optimization and Model

The problem is connecting 34 locations during a 

disaster within Haywood County, simulating 

different disasters for each model. The idea is to 

put as many restraints as possible on the model 

for the Classical and Quantum programs to see 

how well each program can run it.

REQUIREMENTS

CONCEPTS

The project was focused on just the 

Quantum side, which quickly developed into a 

classical issue due to the nature and size of the 

problem. The team then started modeling a 

coverage problem utilizing radio waves and 

elevation, which turned into a graph problem due 

to how much time was left and how big the 

problem became. With this the Quantum and 

Classical would be able to run both side by side at 

a similar pace.

FINAL DESIGN, APPROACH, PLAN

In the end the team settled on the Minimum 

Spanning Tree model since they have done most 

of the work with that model in mind. For the 

classical the team worked on a Euclidian python 

code which connected all 35 points using fixed 

elevation points. This way the Euclidian problem 

can utilize diagonal lines and different calculations 

over a rectangular problem. The 35 points were 

grouped up together if they were within a mile of 

each other, narrowing down the total number of 

points that needed to be connected to 19. For the 

Quantum side, the team decided to try and use 

the same problem, however the sample size was 

just too large for the Quantum program to handle, 

so the team decided to program the Quantum 

around  X amount of variables just to show what 

the Quantum program can achieve.

Classical Euclidian Graph WIP (Work in Progress)

RESULTS

For our results we got a working map for the 

Euclidian graph well with the classical program.

The Quantum graph never got a map working, 

however the team did get a working mini map with 

about 3-4 points on a more abstract map. The 

team decided to input only 3-4 points since the 

Quantum program can only handle about 50 

variables max but most likely around 15-20 

variables reliably. Therefore, not only does that put 

the classical program ahead by a good margin, it 

also demonstrates that the Quantum program is 

not as advanced as previously suspected. Some 

other observations for the Quantum was that 

the QAOA parameters started at or near a point 

that can leave the ansatz close to a uniform 

superposition. When that happens, many 

bitstrings show nearly the same probability.

SUMMARY AND CONCLUSIONS

In summary the team has a working Euclidian 
Graph and a semi working Quantum graph using 
Qubo. Unfortunately, even with all the restrictions, 
the number of variables is just too big for the 
Quantum Program in its current iteration. At most 
it can handle 50 variables, but most likely can 
handle 20 variables versus the Classical handling 
up to 1000 variables. In conclusion, it seems that 
even with the faster processing power, the 
Quantum side cannot keep up with the Classical 
programming. Of course, when Quantum 
computing develops further down the road, it will 
surpass the Classical models in every conceivable 
way. However, with where Quantum is at in its 
current iteration, it will need more time in 
development before being able to be widely 
useable.

FUTURE WORK

For the future, the idea is to focus on what the 
Quantum program can handle and try to push it as 
far as possible while simultaneously programming 
something similar for a Classical model. That way 
the comparison will not only be pinpointed with 
more accuracy, it would further visualize the 
progress of how far Quantum is and where it 
needs to go.
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Classical Euclidian Graph

Quantum Graph 

# Description

1
Minimizing the number of nodes needed to connect 
for radio transmitters

2
Minimizing the number of nodes needed to connect 
for radio transmitters

3 Solving each problem Classically and Quantumly
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