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Group Play: Here are some ways to use this software in a 
group, perhaps in a classroom setting. It is advised for 
participants to turn off their device’s volume, to avoid 
filling the room with cacophony. Luckily, sound doesn’t 
work on phones anyway. This can be a fun way to learn 
wave interference by invoking a competitive spirit! 
 

~ NASA Control Room: Only one participant, the chief 
executive, has an instance of PlusWave running, in practice 
mode. Everyone else should get into groups by table. Each 
group will need a small white board or paper to hold up. The 
chief executive will draw two question waves on the board, 
and it will be the job for each group to draw their best 
guess at what those two waves added together will look like. 
Each group will hold up their whiteboards, and the chief 
executive will rank each group’s drawings by accuracy and 
reward points accordingly. 

~ Mythical Man-Minute: Everyone should have an instance of 
PlusWave open, and should enter into practice mode at the 
same time (the score screen at the end will show the session 
time, so no head-starting!). Set a timer for 1 minute, and 
whoever can get the highest score by the end of the minute 
wins. (Don’t worry about the tutorial text if you haven’t 
passed the tutorial yet; score is still being recorded as 
normal in the background.) 

~ Sound Wave Interference: Open an instance of PlusWave on a 
projector or a screen everyone can see, and go into normal 
mode. Be sure to turn the volume all the way up. Everyone 
should shout at once what they think the answer is – “It’s 
the top one!” “No it’s the second one!” Whichever option is 
the loudest, the controller should choose that answer. See 
how far the group can cooperate to get to a high score. 
Also, notice the effect of sound wave interference in the 
room creating a loud cacophony. 

~ “It’s Complicated”: This is a game like the classic game of 
telephone in which everyone should draw their own personal 
wave – be creative, make spiky waves, squiggly waves, weird 
waves. Then a sheet of paper should be passed around the 
room and each person should try to add their wave to it and 
then erase the former wave (making a space for the next 
person to draw their wave added to it), until, at the end, a 
resultant wave is ended up with that is the summation of 
every person in the room’s waves. It is sure to be a 
complicated, crazy-looking wave! 
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Crash Course: As the creator of PlusWave, I have play-
tested the game a lot, and 
therefore know the best ways to 
play. I also programmed the 
game, and so can give insights 
into how the internals work 
that can also improve your 
strategy. 
 

~ Compare just one point along 
the wave: It can be 
overwhelming looking at 
everything at once. Pick one 
vertical line down the screen 
to focus on. Which answer waves 
look like they are, at that 
point, in between where the two question waves are at that 
point? 

~ Pay attention to dips and spikes: Does one question wave 
have a spike or a dip? The resultant, answer wave should 
have a corresponding part gouged out of it. 

~ Look for tiny differences: Sometimes waves can be very 
similar, even to the point of seeming unfair. Usually, 
however, there is a tiny difference, even by a millimeter, 
that can give away which one is right and which one is 
wrong. One thing too look at could be, where does each wave 
go off-screen? 

~ Answer quickly: You get more points for answering faster, 
and the waves will only be getting harder and more 
complicated, so its best to get as much as you can out of 
the easier waves. 

~ Know how waves are formed: See pages 6-7 & 29-31. 
~ Know how trick answers are formed: There are 4 types of 

wrong answers, and here they are in order from most common 
to rare (rarer becomes more common depending on difficulty): 
a completely new random-wave, a new random-wave added to one 
of the question waves, a new random-wave added to the real 
answer, and just a reuse of one of the question waves. See 
page 31. 

~ Try to get combos: Get 4 in a row right, and you can earn a 
lost life back, or extra score if your lives are already 
full. Get 8 in a row and so on and get double that reward. 
In doing so, if you had 3 out of 4 lives, for example, but 

A pretty good run (totally legit) 
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got a combo of 8, and thus earned 2 extra lives, your life 
bar can be “overloaded”: you can have more lives than the 
life bar displays! Combos are essential for staying alive. 

~ Play practice mode: It’s there for a reason. You won’t have 
to worry about lives or timing, which is a biggy. You can 
have all the time you need on studying a question and 
understanding how the wave interference works. 
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Dev Diary: This is the development process behind 
PlusWave. 
 

The Global Game Jam of 2017’s theme was “waves.” While 
brainstorming a possible game to make, my group touched on the 
idea of a multiple-choice game in which the player had to add 
waves through wave interference. The idea was quickly shot 
down, however, for being mathematical and boring. Instead, my 
group decided to create Sailors Vs. Aliens. In this idiotic 

game, players would have to sail 
a ship through a sea to get to 
an island “to warn everyone” as 
an alien from above was dropping 
ice blocks and other garbage. 
The game mechanics really had 
little to do with the theme of 
waves: they were just a 
decoration, with the real 
obstacle being to not run into 
the falling garbage. After being 
congratulated by an amazing “yOu 

wein!” message upon winning, the game graciously provides no 
means of exiting, so you can just listen to the catchy music 
stolen from some unknown source until you force shutdown your 
whole computer to get out of it. I sneakily referenced Sailors 
Vs. Aliens in the unabridged story – see bottom of page 14. 
 About a year and a half later, the idea of a simple 
multiple choice game with waves was still floating around in 
my head, probably due to my propensity toward randomized 
elements in games I make, as well as my tendency to choose 
simple projects that I know I can complete. I was working as a 
steward at a Ruth’s Chris Steakhouse that summer and needed to 
start a new programming project to prove to myself I was above 
the horrible, menial work I was enduring. I was listening to a 
lot of game development podcasts, such as the excellent 
Gamkedo podcast and a ton of Jonathan Blow lectures, to pass 
the time washing dishes, and needed an actual side project to 
complete the picture that would be a bright light shining in 
that dark hole. 

At first, I brainstormed making a platformer mini-
Metroidvania similar to Cave Story in Pico-8 – a sort of Pico-
8 Cave Story de-make. It would be set entirely in the clouds – 
my favorite part of Cave Story. Following from that, Cloud 
Quest would be about life on the gas giant Saturn, and the 
story would be about a hero having to save the day, otherwise 

Sailors Vs. Aliens (made in Unity) 
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there would never have been life on Saturn. I drew out a map 
of the small, Pico-8 sized world, which can be seen in the 
Notes section, on page 24. The Metroidvania would consist of 
three powerups: a cloud jump to enable visiting a higher area, 
a lightning clap that would enable defeating enemies and 
breaking blocks to another area, and a key to the firestorm 
area where the final boss lived. There would be gradations of 
art through the world: a cloudy aether area, lower down a 
fungusy area, a village, and the firestorm area. This is not, 
of course, what I ended up making, and I’m not sure I’ll ever 
make it. I’ve made two games with Pico-8 now (PlusWave and 
Zombyard) and don’t want to make another one, although it’s 
been a great experience. And this game wouldn’t really fit 
anywhere other than Pico-8. I would like to make a larger 
scale Metroidvania in the future though. 

The game I ended up making was PlusWave. The first thing 
I made was the “music” on the title screen, a melody stolen 
from Doki Doki Literature Club, from a track called Dreams of 
Love and Literature (see pages 33-34, specifically measures 5-
6). My melody, however, was randomly generated with a random 
starting and ending note. The melody in DDLC goes down the 
scale, every other note. I used this pattern to make a 
randomly generated version, thinking that randomly generated 
plus a simple descending sound would set the perfect tone and 
fit perfectly with the game. I added some random buzz sounds 
and a drumbeat base, and that’s the music. I had zero prior 
experience creating music before this, having just started 
learning the piano, and it shows. 

The second thing to do was create a way to create, store, 
and display waves. Here are my very first thoughts on that 
subject, one of the very first thoughts put into the making of 
this game: 

Wave interference game: how many randomly generated wave 
interferences can you solve in 30 sec? Drawwave(): draw 
line between each point. Randomwave(): choose cos or sine 
(or any other periodic function) and multiply them by 1 2 
or 3 or 1/2, 1/3 or feed them 1 2 or 3x, 1/2,1/3x. chance 
to add or subtract another randomwave. Very Rarely add 
arc tan, or abs value, or square or square root it, or do 
all of this nested (e.g. sin(sin(x)))... Difficulty: 
higher chance for recursion to add another wave, it gets 
slowly more difficult in race mode (30 sec) and accuracy 
mode both (3 mistakes). If right sound goes up scale 
wrong dissonant and scale start over. To generate wrong 
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answers, add another randomwave to one of the question's 
products. Right and left shift the waves right or left 
with the right left keys 

I was struggling with the idea of storing possibly infinitely 
nested (e.g. sin(sin(…))) and infinitely added/subtracted 
(e.g. sin(x) + 2sin(x)…) waves in Lua. The insight came about 
and I realized I could store everything I needed in a 2D 
array. As Steve McConnell says, “Program ‘into’ your language, 
not ‘in’ it.” (That is, at least, my excuse for not bothering 
to learn how Lua’s amazing table structure works for the 
entirety of the project.) You start with x and then perform 
sequentially a number of operations on it. Those same 
operations could be invoked for any value of x needed, thereby 
allowing one to draw the wave across the screen. The 2D array 
would store, for example, [1,2,3,5,4] and each of these ID 
numbers would be mapped to an operation, such as multiply by 
2, divide by 3, sine it, or cosine it. At the end of each row 
of the 2D array, there would be an ID which would say to 
either multiply by, add to, or nest the operations on the 
succeeding row of the array, or to simply end there. A few 
pages of notes where I worked all this out on can be seen in 
the Notes section. Page 31 shows the sequence of operations 
and their IDs, as well as the % chance to randomly choose the 
next ID when forming a wave, this % varying with difficulty. 
These numbers were tinkered with a bit once implemented in the 
code to get the best results. With that core of the game done, 
all that was left to do was construct the interface around it 
to make interacting with it juicy and fun. (How I worked out 
this core of the game can be seen on pages 29-32.) 
 But there was one other technical problem to solve. The 
frame rate was drastically too low to allow for a smooth, 
animated game, because every frame had to recalculate every 
point on each wave. 512 points were calculated for each wave 
(probably excessive for a screen with only 128 pixel width, 
but it made the waves smooth-looking), and with 6 waves on 
screen, that’s 3072 points to calculate, and most waves 
consisted of multiple sine and cosine operations, which are 
quite computationally expensive. To solve the problem, I had 
each wave remember or “bake” every time a new x was called. If 
the same x was called for that wave afterward, the value 
mapped to that x would be looked up, instead of being 
recalculated again. Looking up a number in a table is a lot 
faster than doing any trigonometric operations. This way, sine 
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and cosine would only have to be called on the first frame 
that the wave is in, and none after that. 
 When school started, the version I showed to my friend 
Chloe did not yet have the ability to advance to a second 
question after running the game, but within two weeks, that 
was quickly remedied. At my last day at Ruth’s Chris, I had a 
fully playable demo on my phone to show to my boss. 
 By this point, I had also written the first draft of the 
game’s story, which became much better in subsequent drafts. 
(You can see an early draft with editing marks in the Notes 
section, pages 35-41) I could have chosen a heart rate monitor 
in a hospital, or perhaps an ultrasonic wave monitor in a 
nuclear submarine. But the core premise I ended up with was 
that brainwaves had become entangled, and the player had to 
untangle them. I was reading Masters of Doom and was inspired 
to make the game set on a “distant moon.” 

I wanted the story to have a didactic undertone 
encouraging science, because this is an educational game, but 
still have a sinister, serious aspect that could engage older 
players. The ending story I think captured all of this and 
also touched on themes I have dealt with in my own life. The 
story combined with the game feel and mechanics that support 
it make my creation double as both educational software and 
art piece. I had to edit the story down to less than half its 
original size to fit it into the game, but you can read the 
complete, unabridged version on page 11. 

One inconsistency one might notice is that the Apple III+ 
shown in the game is an old computer – why is it in a 
futuristic setting about space travel? The 
answer is that it is hard to depict newer 
computers in pixel art, and old computers 
are much more expressive. That is why I 
chose an old computer as a reference 
image. 

Another inconsistency one might 
notice is the reference to “alpha waves” 
that Ernest Rutherford used to deduce the 
structure of the atom. Alpha waves were 
once thought to be waves but have since 
been determined to be particles. Alpha 
waves are, however, also a type of 
brainwave picked up by electroencephalogram. The error, then, 
hints at the story’s direction for the few who may notice the 
detail. 

Apple III+ 
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 During the course of the project, there were other times 
that I had difficulty, where my 
disorganized and confusing code twisted 
my brain into hellish knots that 
followed me throughout my day trying to 
get things to work and, due to my lack 
of version control, not mess up the 
entire program with faulty code 
editions. For example, I went down a 
rabbit hole with getting – and this is 
embarrassing because of how simple it 
should have been – the tutorial text to 
work. The root of the problem was that 
only after the score particles had touched the score bar did 
they increase the score, so the program didn’t know what the 
actual score was until this happened. Because of this, I build 
a bizarre system around it where combos would increase the 
score required to beat the tutorial, losing points would 
decrease such increments, and whether the player beat the 
tutorial was based not on the score having passed a certain 
threshold, but whether a Boolean shown_win was true - which 
recorded whether the player had been shown the congratulations 
message, which would strangely only appear a few seconds after 
beating the last required wave due to the slow score 
particles, or, if the player advanced to the next wave before 
that happened, the message would be delayed until after that 
wave. All of this could have been avoided by creating a hidden 
score counter that kept track of the “absolute score” – what 
the score is including all score particles in existence. It 
took literally thirty seconds to implement this and solved 
everything, and made the game look so much more intelligent 
seeming in regards to knowing what is going on. 
 Only near the end of the project did I reach another 
technical problem that also had a simple solution that solved 
itself. I was running out of space due to Pico-8’s size 
restrictions – at ~97% capacity when I still needed to add in 
the story text which was another ~11%. To solve this, I turned 
to Picotool, a program that can modify Pico-8 carts with 
various commands, one of which, luamin, would shorten the code 
by renaming all variables and such with as small as possible 
names, and shorten everything by other means – a sort of 
precompiler. This reduced the cart down to ~65%! However, the 
cart wouldn’t run. It turned out that Picotool for whatever 
reason didn’t work with goto statements, of which I had 3. 

The game’s spritesheet 
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After manually renaming the gotos whilst stumbling through the 
obfuscated code, the program worked. The downside was that the 
code was now completely unreadable. Then, in the Pico-8 
Discord someone mentioned that you could save a lot of space 
by just deleting all the tabs in the program. It turned out 
that this was all that was necessary to make the room that I 
needed, and only made the code somewhat unreadable. 
 Another way I saved space was storing one lookup table in 
the unused sprite flag subsystem, and another lookup table 
embedded in the lower left corner of the spritesheet. bab_B – 
who was very helpful throughout the project – helped with both 
of these. 

Balancing working on this game when I should be studying 
for school became an issue. Although washing dishes used up 
the same amount of time as school, it was physical work while 
this was mental work. Should I be mentally exerting myself for 
this game when my mind should be focused elsewhere? I feel I 
have done a good job balancing it, but at the same time, this 
is schoolwork – 
 I am a computer science major with interests in 
artificial intelligence, video games, educational software, 
scientific applications, and crowd sourcing. As a senior 
project in this field I would like to make another educational 
game, which also feature sine and cosine prominently. I have 
thought that it would be cool to embed PlusWave inside that 
game, perhaps hidden in an old arcade cabinet or something. I 
cannot say much about this game idea at the time, though, as 
it is still a secret, and could make some money on tablets. 
PlusWave has been a good precursor to that project. And even 
further into the future, I have an idea for another 
educational game, also touching on similar topics. In 
conclusion, the journey that has been PlusWave was fun and 
totally worth the time. 
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Lost in the Waves (Unabridged): This is the full story 
behind PlusWave. Pico-8 has size restrictions, and even 
if it didn’t, a huge wall of text wouldn’t be good to 
have in a game. Nevertheless, I am proud of how the full 
story combines with the game mechanics to work toward the 
same themes. 
 

My colleagues and I are on a distant moon studying an 
anomalous source of electromagnetic waves. We are going 
slightly insane, for many months decoding these waves blipping 
across our monitors. Waves pervade everything. We have to 
study them. Using waves, we can look into the ethereal plane 
and uncover the secrets of the universe. Waves reveal what is 
on the inside, be it x-rays revealing the insides of luggage 
or the human body, or waves peering into the black box of 
quantum mechanics; by bombarding a sheet of metal with alpha 
waves, E. Rutherford first deduced the structure of the atom. 
Through the Doppler effect, we can determine the motion of 
distant suns by looking at the wavelengths of light that reach 
us. The ancients believed that waves, or, in Sanskrit, spanda, 
pervade everything and emanate from the supreme god or 
consciousness. Furthermore, as human beings, interpreting the 
sound waves that hit our eardrums and the light waves that hit 
our corneas forms most of our knowledge of the world. 

And here on this moon, the communicative power of these 
waves is eerily pronounced. Only another intelligent life form 
could be the root of these complex waves. Yesterday, we 
learned from the waves that a certain tenth order polynomial 
of the fifth dimension is equivalent to its fourth dimensional 
counterpart. I learned that I am able to hold such a concept 
in my head in its whole for about 3 seconds, or not at all, 
but I did write it down. We are going slightly insane, for 
many months staring at the waves creeping across our monitors. 
Then, in an expedition to the source of these waves, deep into 
a crayon colored canyon, my colleagues vanished, leaving me 
here alone. 

The moon’s surface was built of layers of terraces, the 
contour lines circling outward from a central point—like a 
ripple in water frozen in time. This central point was our 
object of study and source of the waves. Each layer of 
elevation was brightly and uniquely colored, getting darker 
and redder near the center. The elevation began to drop 
rapidly, with at its center a chasm. It was there that the 
waves were emanating from and where we sent the expedition 
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team. I was the only one to stay behind in the lab, to watch 
the waves. 

An unsettling gravitational pull grew as one descended 
the terraces—the “giant’s staircase.” 

“Aaahh!” was a buzz of static that my colleague, 
Genevieve, reported into the microphone. She continued: “I 
feel like a magnet. I’m putting pressure on my heels just to 
keep myself from falling forward; I wish we could go back, but 
we’ve passed the event horizon of going back.“ 

“A spider snake just floated past me!” yelled Clyford. 
They were walking along a deep magenta terrace, close to the 
drop-off. 

“That’s a centipede,” answered Genevieve deliriously. 
“I’ve never seen a swimming one before but we used to have 
swarms of them in my childhood home; that one looks like 
something from the Triassic. 

“And if anything touches you down here, it won’t really 
touch you of course because of the layer of gas between you 
and it, but then you would become aware only of that infinite 
darkness that divides you from everything, and what would your 
soul do in such darkness?” 

“A centipede—same difference,” answered Clyford. “I’ve 
been on this moon for so long, I feel fuzzy, like this is a 
dream. Oh—this is a dream! Now there’s all this fuzz down 
here, just because I thought of it. I feel like I’m wading 
through— It’s getting so thick, I can’t move.” Here the audio 
feed and my colleagues were fully consumed by the static. 
Their body signatures were frozen as if in a block of ice. 

Back in the lab, the monitors were ablaze with a seizure-
inducing amount of waves running across them. All those years 
of staring at them I knew there was organized information. 
Looking into the flashing screens, I could continue to hear my 
colleagues’ ramblings. “Wait this isn’t the end though,” 
Clyford said. “Now my mind is flying up away from all of it, 
leaving my body behind.” I realized I was reading brainwaves. 
Among them was a more dominant, alien brainwave. 

“Alone, with nothing, for so long,” the brainwave read. I 
recognized this as the same voice that had been droning 
mathematical esoterica that I had spent the last months 
recording. “Sleeping yes,” the brainwaves continued, “there is 
still time. Finally a new stimulus; oh it is so interesting! I 
feel so alive!” I could still pick out the mannerisms of my 
colleagues and read their thoughts in the background: 
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“It is coming!” warned Genevieve. “Hurry! It is coming!” 
shouted Clyford. Time was running out. The facility was 
shaking, the seismic sensors were off the charts, the 
mountains were crumbling in the distance—the whole moon was 
collapsing in on itself! But I couldn’t escape on the rocket 
back to Earth yet. My colleagues hadn’t been lost without 
reason. It was my duty to study, untangle, and decode these 
brainwaves to find out what this sinister entity was, what 
exactly was coming. 

Translating the waves was usually work enough to occupy 
all five of us, but now it was just me, so I had to scramble 
from monitor to shaking monitor, decoding as fast as I was 
able. Luckily, my years of training prepared me well. This was 
my moment. I noted the amplitudes, the periods, the 
frequencies, the wavelengths, the maximums and minimums, the 
peaks and troughs, slopes, every spike, smash, far average, 
full-down, full-up, corner turn, rendering it all into clear 
English: 

“Entropy, the heat death of the universe, is coming,” 
said the alien brainwaves. “Faster than life can reproduce and 
propagate, entropy is coming. It is disorder, collapse, 
decomposition. Life and its complexity is its opposite and 
enemy, and is the only force in the universe that might 
counter it. Science is the tool of life that can save us from 
this ultimate end, as well as sooner ends such as by asteroids 
or mortality. Any disaster, either by fire or ice, that kills 
life, is a victory by entropy. 

“I am a mere fragment of a being that was shattered by 
the chaotic force of entropy. I scattered myself across the 
universe, imbuing each of these fragments with the mission to 
fight back against entropy. I have been here on this moon, 
bleeding my thoughts into space, waiting. I was made weak and 
disordered by entropy, unable to do more than drift through 
space, almost as dead as an asteroid. I needed to be revived 
by complexity—another life form, its cultures and knowledge. 
So I broadcasted my most interesting, crystallized pieces of 
knowledge. 

“And finally, a few morsels have fallen into my maw. I 
have assimilated your colleagues by triggering deep emotions, 
creating images of ‘spiders’ and ‘snakes’ until I could find 
enough nodes with which to interface with. From them I 
glimpsed your cities, art, math, and it will all be more than 
sufficient. I’m absorbing this moon now, turning its mass into 
a propellant. Join me and with your mind help me deduce the 
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location of Earth, so I may come and absorb it. Then, we will 
focus our efforts on ever-increasing knowledge of science. 
Ally humanity with me against entropy!” 

The hair on my arms was raised. I didn’t know if it was 
the creepiness of the alien voice or the rising amplitude of 
static electricity. I looked out the window of the bunker to 
find the landscape distorted with something like heat waves. 
Vibrations penetrated to my bones - an akathisic sensation 
made from waves, which I momentarily tried to decipher the 
meaning of. This alien I had discovered - the galactified 
majesty of it! Hiding a conspiracy in the laws of physics and 
time! 

But the sound of rending metal filled the air and I 
looked down a corridor to see it bend downward into the earth. 
I was out of time. Rather than waiting to be “eaten” by this 
thing, I leapt into the escape pod, buckled myself in, and 
pressed the button. 

The spaceship aimed itself in the direction of Earth and 
went into light speed. My body survived the acceleration due 
to the invention I had created back on Earth years ago—the one 
that enabled light speed travel by allowing the shock waves to 
pass fully through a medium, be it spaceship metal or human 
flesh. I looked out the window, however, to find myself 
already at my destination, looking out on a California blue 
sky and a sun comfortably on the opposite side of the 
atmosphere. Had I blacked out? The journey should have taken 
several weeks. I tried to release the straps holding my wrists 
and ankles, but they were fastened in place. I strained my 
neck to see different computer monitors around me, each 
displaying various readings. To my horror, I translated, “Hah, 
hah. Now we have a sixth of you. We will triangulate your 
planet even sooner. We are coming, to fight entropy.” There 
was nothing I could do, so I resigned myself to becoming a 
part of this morally ambivalent being, and stared uselessly 
out the window at the beautiful day outside. I thought about 
waves, but not the usual kind. 

“Why am I such an idiot?” I thought. “What am I doing 
here, when I could have been at the beach? I could have been a 
surfer on a beach, or riding a speed boat through the surf, 
and instead I’m here decoding hell out of these sinusoids.” Of 
course they would put this imagery outside, to make me feel 
this way. They were teasing out nodes with which to connect 
to. I could feel it now, the cold massage on my hair, the 
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feeling of putty sticking to my scalp—they were going straight 
to the point. 
 “Mr. Abernathy?” said a voice. Yep, they had my name 
already, though I hadn’t told them yet. “Try to keep your neck 
completely still.” I obeyed. The only thing worse than an 
alien brain surgery is a botched alien brain surgery. I looked 
at the displays: 
 “We will be at Earth in 23 days,” they reported. “We will 
infiltrate into the population using the social patterns 
gleaned from the assimilated humans. The planet will soon be 
ours. With the higher complexity gained, we will be in a 
position once again to defeat entropy. At the moment, we are 
assimilating we are assimilating we are assimilating—” I broke 
my gaze free of my own brainwaves on display - a paradoxical 
hallway of mirrors – which the monitor had trouble drawing 
coherent lines out of, instead drawing a randomly placed field 
of dots. 
 I could see two human forms nearby. One was wearing 
doctors’ scrubs, and the other, a suit. The man in the suit 
saw me looking and waved. They were talking quietly, so I 
could barely hear them: 
 “The way he’s staring at his own brainwaves like that,” 
whispered the man in the suit, “like he knows more about them 
than the technician—” 
 “Apophenia,” answered the doctor, “is a common symptom of 
those with his condition. He believes he is finding patterns 
and information where there are none.” 
 “And yet,” said the man in the suit, “he used to be the 
best mind we had on the subject.” 
 “On deciphering waveforms?” finished the doctor. “Even 
so, right now he would only be deciphering his own brainwaves, 
which is absurd.” 
  “The nation is on high alert due to the Earth being 
bombarded by an unsubstantiated amount of alpha waves. Are you 
sure that that instrument”—the man in the suit pointed to the 
device connected to my head and what I now realized was a 
simple EEG machine—“is picking up his brainwaves, or the ones 
coming from outer space? And what if what he thinks he is 
reading is true?” 
 “He may have been a genius,” said the doctor, “but his 
state has degenerated. Psychic aliens, the impending 
apocalypse…the man is no more than a bumbling idiot.” 
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 “It’s all true!” I burst out of the restraints, trying to 
warn the man in the suit. “Entropy is coming! I’ve read all of 
it in the waves!” 
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Lost in the Waves (Abridged): This is the version of the 
story that appears in game. Due to the heavy size 
restrictions in Pico-8, I had to edit down probably more 
than I would have preferred. 
 

Intro: 
My colleagues and I are on a distant moon studying an 

anomalous source of electromagnetic waves. We are going 
slightly insane, for many months decoding these waves blipping 
across our monitors. Waves pervade everything. We have to 
study them. Using waves, we can look into the ethereal plane 
and uncover the secrets of the universe. Waves reveal what is 
on the inside, be it x-rays revealing the insides of luggage 
or the human body, or waves peering into the black box of 
quantum mechanics; by bombarding a sheet of metal with alpha 
waves, E. Rutherford first deduced the structure of the atom. 
Through the Doppler effect, we can determine the motion of 
distant suns by looking at the wavelengths of light that reach 
us. The ancients believed that waves, or, in Sanskrit, spanda, 
pervade everything and emanate from the supreme god or 
consciousness. Furthermore, as human beings, the sound waves 
that hit our eardrums and the light waves that hit our corneas 
form most of our knowledge of the world. 

And here on this moon, the communicative power of these 
waves is eerily pronounced. We planned an expedition to the 
source of these waves, into a radial depression in the earth. 
I was the only one to stay behind in the lab, to watch the 
waves. Near the bottom, a magnetic force pulled my colleagues 
into the abyss. 

Back in the lab, the monitors were ablaze with a seizure-
inducing amount of waves running across them. I could read my 
still alive colleagues’ brainwaves. Among them was an alien 
brainwave. 

“Finally,” the brainwave read. “Among all these rocks, 
another intelligence.”  

“It is coming!” warned my colleague Genevieve. “Hurry! It 
is coming!” shouted Clyford. The facility was shaking, the 
seismic sensors were off the charts—the whole moon was 
collapsing in on itself! But it was my duty to untangle these 
brainwaves, find out what this sinister entity was, what 
exactly was coming… 
 

Won: 
Translating the waves was usually work enough for five of 

us; I had to scramble from monitor to shaking monitor. 
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Luckily, my years of training prepared me well. I noted the 
amplitudes, the periods, the frequencies, the wavelengths, the 
slopes, the maximums and minimums, the peaks and troughs, 
rendering it all into clear English: 

“Entropy, the heat death of the universe, is coming,” 
said the alien brainwaves. “Faster than life can reproduce and 
propagate, entropy is coming. It is disorder, decomposition. 
Life and its complexity is its opposite and enemy, and is the 
only force in the universe that might counter it. Science is 
the tool of life that can save us from this ultimate end, as 
well as sooner ends such as by asteroids or mortality. Any 
disaster that kills life is a victory by entropy. 

“I have assimilated your colleagues, glimpsing from them 
your cities, art, math, and it will all be more than 
sufficient. Join me and we will focus our efforts on science. 
Ally humanity with me against entropy!” 

I was out of time. I leapt into the escape pod and 
pressed the button. The spaceship aimed itself in the 
direction of Earth and went into light speed. I blacked out to 
reawaken at my destination. 

Upon waking, I tried to release the straps holding my 
wrists and ankles, but they were fastened in place. I strained 
to see the monitors: 

“We will be at Earth in 23 days,” they reported. The 
broadcasted waves must have been arriving ahead of their 
progenitor, the alien. “The planet will soon be ours.” 
 Two human forms were nearby. One was wearing doctors’ 
scrubs, and the other, a suit. How they got into my spaceship, 
I don’t know. 

The man in the suit waved at me. “The way he’s staring at 
his own brainwaves like that-” he whispered. 
 “Apophenia,” answered the doctor, “is a common symptom of 
those with his condition: finding patterns and information 
where there are none.” 
 “Earth is being bombarded by an unsubstantiated amount of 
alpha waves. Are you sure that that instrument”—the man in the 
suit pointed to what looked like an EEG machine—“is picking up 
his brainwaves, or the ones coming from outer space? And what 
if what he thinks he is reading is true?” 
 “He may have been a genius once,” said the doctor, “but 
his state has degenerated. Psychic aliens, the impending 
apocalypse…the man is no more than a bumbling idiot.” 
 “It’s all true!” I burst from the restraints. “Entropy is 
coming! I’ve read all of it in the waves!” 
 



PlusWave: Bonus Document Max Levine 

19 

Lost: 
Translating the waves was usually work enough for five of 

us – it was all too much. I made it through x% of it. [if 
x>=75: I was so close! 

But][else: Then] the sound of rending metal filled the 
air as the bunker turned sideways. I found myself tumbling 
into the depths of the planet. If only I had been faster, more 
accurate in my translation, I could have learned the truth 
behind all this. As I fell, my last bodily sensation was the 
akathisia of the waves echoing through my bones. 
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Wave Interference Worksheet: Draw the resultant wave of 
adding each of these sets of waves. 
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Notes: The following pages are the scrapbook of notes 
that I took in order to develop the game. Among them you 
will find how I worked out random wave generation, 
managed ideas, edited an early draft of the story, and 
obsessively scrawled ideas on sticky notes while half 
asleep. 




















































