
Research Question
Will genetic algorithms lead us to the best 
flight time of paper?

Methodology
1. Create starting genetic code and change the code to 
points to create a shape.  
2. Using the shapes create a generation and attached 
a dime to the starting point of each shape. 
3. Drop each generation 3 times and take the average 
to find the surviving paper. 
4. Mutate the DNA of the surviving paper and improve 
each generation to survive longer. Repeat process 
until it is impossible to get different numbers 

Data Analysis and Results

Interpretation and Conclusions
It seemed that every generation was improved in 

flight time and there were some outliers. After 
creating more generations, the genetic code 

slowly became more and more similar which led 
to a generation of all the same shapes. The shape 
we ended with was not the best shape, but it did 

helicopter down slowly.

Genetic Algorithms in Falling Paper

Generation 1 5 7 10 12

Avg Time (secs) 1.55 1.77 2.05 2.67 2.75

Best Time (secs 2.52 3.21 2.79 2.90 2.88



Background Information
Genetic algorithms is a model of biological evolution 
that was founded by John Holland in the late 1900s. 
No scientists or engineers have done this exact 
experiment with genetic algorithms and paper. John 
Holland and his collaborators in the early 1960s and 
70s developed genetic algorithms based on Charles 
Darwin’s theory of natural selection. This experiment 
was a one of a kind that was created to develop an 
understanding on how genetic algorithms can help 
lead us to the best flight time of a piece of paper. This 
experiment was inspired by the maple seed which is 
able to disperse its seeds across a wide range of 
area. Because of this, maple seeds are great at 
surviving and reproducing. Seeing this we know the 
genes of the maple seeds affect its natural selection 
in surviving. 



Procedure
The first step was to create a starting genetic code. 
Then we changed the code into points to plot on a 
paper and we cut out each of the shapes created on 
a piece of paper. Every 16 shapes is a generation. We 
attached a dime to the starting point of each shape. 
We then dropped each generation of paper from a 
staircase and determined which shape had the 
longest falling time. We recorded this data and 
repeated the dropping 2 more times. We then 
selected the surviving paper and mixed the DNA of 
that paper to help improve other generations falling 
times. We then repeated these steps for every 
following generation, until we reached the point of 
convergence.



Question/Problem and Predictions
Question: Will genetic algorithms lead us to the best flight 
time of paper?

Hypothesis: If we use genetic Algorithms to enhance the 
shape of a piece of paper and attach a small object to it, then 
the shape we think it will be is the shape of a helicopter seed.



Results and Data Visualization
Generation Average Fall Time 

(Seconds)
Best Fall Time 
(Seconds)

1 1.55 2.52

2 1.56 3.06

3 1.68 2.18

4 1.52 2.12

5 1.77 3.21

6 1.93 2.67

7 2.05 2.79

8 1.99 2.77

9 2.21 2.75

10 2.67 2.90

11 2.35 2.75

12 2.75 2.88



Results and Data Visualization

This graph shows 
each generation’s 
average fall time.

The end shape that was eventually created by the genetic algorithms had a part on 
either side of the weight, whereas most helicopter seeds only have shapes on one side 
of the seed. It falls for approximately 2.75 seconds from a 14ft 4in height. It took 12 
Generations to reach convergence. 



Discussion and 
Interpretation
There are definitely shapes that fall better than 
others, and the ones that are falling the slowest 
are helicoptering down. The small shapes don’t do 
as good since there is not as much surface area. It 
seems that the best shapes are the ones that have 
both a good amount of surface area, and a shape 
that takes advantage of the air and positions the 
weight in a way that starts it spinning faster. 



Discussion and 
Interpretation

Unfortunately, the best shape that was created got filtered out into 
different shapes for different generations, so the Genetic Algorithms did 
not lead to the best shape. Instead, we reached a false solution, which 
means that we reached a point where this shape cannot be improved 
unless it is drastically changed, but since this is too hard for the 
algorithm to do, it thinks that it reached the best solution. The best 
shape that we got had a seed of 11110101110001010011100101100000 
(pictured on next slide). There were many errors made including human 
error in dropping and timing papers, errors in the code that generates 
new generations, slight variations in weight placement, human error in 
cutting the generations out. None of these were big enough to change 
the results a great amount. Ways to do this experiment better are to do 
more trials for each paper drop, and make more papers per generation.





Implications and Ideas for 
Future Research

This experiment was important to the real world because of 
natural selection. Genetic algorithms were created based on 
natural selection. It’s important for animals and plants to 
survive and reproduce. Natural selection is seen as the best 
method of evolution. When animals or plants best adapt to 
their environment, they are more likely to survive. This is why 
in this experiment each generation was mixed with the best 
paper’s DNA from the last generation. This was to further 
create better adapting generations. This idea is very 
interesting because of how every organism who lives in the 
wild either is fitted or not fitted to their environment. It really 
determines who survives and who doesn’t. 



This experiment helps us realize that nature 
doesn’t stop evolving and it continues to find 
different ways to keep things alive. There is a 
chance that some things in nature are at a false 
solution, and that there was a better way to do it. 
One idea for future research, is to try to use 
genetic algorithms to evolve something else that 
can be compared to something in nature. Another 
idea is to try to make the shapes of the paper 
have more sides.

Implications and Ideas for 
Future Research
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Raw Data

This table shows 
the results and 
data from 
generation 1.

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 2

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 3

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 4

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 5

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 6

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 7

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 8

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 9

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 10

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows 
the results and 
data from 
generation 11

The lower the 
place number, the 
slower the fell, so 
the better they 
did. The 
highlighted ones 
are the ones that 
survived to 
‘reproduce’.



Raw Data

This table shows the results 
and data from generation 
12. Generation 12 was the 
last generation tested since 
all the random genetic 
sequences created started 
to become very similar. 
From the data of gen. 12, 
you can see the genetic 
code for each of the 16 
shapes. Each  genetic 
sequence is exactly the 
same which concludes that 
there were no possibilities 
of obtaining a different 
shape. 


