Modeling Firefly

Part 1

I’ve always been interested in stories, and one thing I always was told was that a successful story had to oscillate from various triumph and failures to hold the audience’s interest. So I decided to test that. 


By watching a TV show, I hoped to find an oscillation in the failures and triumphs.  Only somewhat spectacular events are counted because although sometimes you’ll laugh, a joke may not really progress the story a lot, and in this case we’re looking for progression of the story and characters.  Because failures and triumphs are rather vague terms, I would like to define it better.  


A failure is an event that is holding the main characters back in some fashion, whether emotionally or physically.  So when someone that the main character likes dies, this is considered a failure, as it is a slightly depressing thing that is prevents the character from working at his best.  Also, if a character has a fight and is injured pretty badly, this is also seen as a failure.


A triumph is an event that lets the main character grow or progress through the story.  So if the main character finds the evil talisman of Lord Woe and destroys it, this is counted as a triumph because it allows him to progress to the next task.  If the main character beats a foe in some spectacular way, this is considered a triumph.  


To make this a little more sophisticated, there are different levels of triumph and failures.  For example, if the main character destroyed the talisman of Lord Woe by throwing a loved one, who incidentally was attached in some fashion to the talisman, into a lava pit, this is a bittersweet event that would most likely count as a triumph, but a slightly damped triumph.  So, even though it might be something big in the story that progresses the plot, it wouldn’t progress the character so much, so it’s considered a dampened triumph.   


Each triumph and failure was graded on a scale from -10 to 10, -10 being a huge failure and 10 being a huge success.  Zero is mediocre and because of that, it’s our rest variable.  If nothing happened at all, the whole story would be at five.  


At first, I tried to make the independent variable time, but as the main events were fairly evenly spaced, I decided to just look at events instead.  The dependent variable is the triumph or failure level, as I perceived it.  The restoring force is the drama in the story, which can turn things from very successful to hugely miserable.  


Damping is slightly more complicated.  This report is how I reacted to the show, and so anything that potentially made my viewing of the show different than ideal circumstances is considered damping.  Because my parents don’t really like science fiction, I had to watch this in my room.  Unfortunately, my room doesn’t really have the best atmosphere, considering that it’s cluttered with unfinished novel pages, physics homework, chemistry periodic tables, and other such geeky things scattered all over.  Usually, I would turn off the light and pretend such mess didn’t exist, but because I was writing the notes on it, I couldn’t do this.  Writing notes also became a damping factor because I wanted to pay attention to the show, but every so often, I had to jot something down.  Frequently, I would start to write something, get caught up with the program, and then I would forget what I was writing, which made me pay less attention to the show.  It was quite distracting, and if I didn’t have to do this report, the results may have been different.   The next damping factor would have to be siblings.  As soon as I started to put it on, they all filtered in my and decided to crash on my bed and watch it with me.  So frequently the program would get interrupted by, “My feet are cold,” and other such remarks, which meant I had to stop watching, find a blanket, and then return to watching.  Other times, because somebody missed a witty comeback, I had to reverse the show and that made things less thrilling.  Add that to the fact that I’ve already seen this episode, and you get quite a bit of damping.  


The TV episode I chose was from Firefly, called “Objects in Space.”  The synopsis, according to the back of the DVD, is this: 


“The crew is caught off-guard when a bounty hunter, eager to claim the enormous reward on River’s head, sneaks aboard Serenity and methodically begins to take the crew prisoner one by one.”  

Part 2
My ratings:

1. It starts! ---> 0

2. River finds a gun ---> -6

3. Gun is taken away ---> 2

4. Jubil’s ship is seen ---> -6

5. Opening theme ---> 0

6. Kaylee tells them about River ---> -4

7. Wash calms them down with his wondrous wit, as usual ---> 2

8. Simon is awkward with Kaylee AGAIN ---> -2

9. Sleepy time! ---> 0

10. Mal sees Jubil... ---> 2

11. Jubil beats Mal up ---> -4

12. Jubil meets up with Kaylee and is generally mean ---> -8

13. Simon fangirl moment! ---> 2

14. Jubil meets Simon ---> -4

15. River is an awesome hider ---> 6

16. Inara is smacked ---> -4

17. River “melted” and is possessing the ship - turn on cue for witty remarks ---> 6

18. River talks to Kaylee ---> 2

19. River talks to Jubil ---> 6

20. Kaylee does errand for River... and almost gets seen! ---> -4

21. River talks to Jubil more ---> 6

22. River is on Jubil’s ship! ---> 10

23. River gives up ---> -2

24. Simon is shot (I forgot about that!) ---> -10

25. Jayne wakes up and reaches for his guns... ---> 4

26. Jayne falls back to sleep ---> 0

27. Jubil gets closer to River ---> -4

28. Mal shows up and shoves him off ---> 10

29. General banter ---> 4

The Graph: 
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From this graph, this tells us that our solution is probably an underdamped, spiral source oscillator.  Unfortunately, we have a couple of problems.  For one, there is no set period or frequency.  Although it obviously oscillates, it can change rather rapidly.  To solve this problem, I am going to count the local maxes of this oscillation and then divide by 29, as there are 29 events that I counted.  This should give us a rough estimate of the period and thus we can model an equation that might fit this.  

T = 28/12 = 7/3

Since this is true, we can use the relationship T = 2pi/B to find what B is and thus find a number that can help us model this equation.  So solving, we come up with B = 6pi/7.  

So far, our general solution is Y(t) = Y0eat (cos(6pi/7) + i*sin(6pi/7))

Because this is a spiral source, then a must be a positive number.  The value for a is determined by a matrix and eigenvalues, none of which I have, so I am going to take a rather large leap and say, whatever I determine the matrix to be, the value for a will equal one.  

So my equation is: y(t) = k1et (cos(6pi/7)t) + k2et sin(6pi/7)t)

When the story begins, our value is at 5, which is neutral.  So let’s pretend that y is the story values.  Let’s pretend that the derivative of y is then the pacing of the story.  Because the story starts at 5 and there is no pacing initially, y(0) = 5 and y’(0) = 0.  Using these values, we solve for the general equation.

y(t) = 5et (cos(6pi/7)t)

Graphing this, I find that the “a” value was way off.  So, playing with different values, to come up with a more reasonable graph, I come up with this:

y(t) = -5e0.024t (cos(pi/2-6pi/7)t)

Revised Graph:
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The pink line represents my equation that I came up with.  

The purple line represents the original data from Firefly.  

Part 3

Apparently, it is incredibly difficult to model a story.  Where when we can graph y and v and say, “Oh, that’s distance and velocity” we can’t exactly do that to a story.  The only thing that I can think of that can get slightly close is saying that y is the actual story and v is the pacing of the story, both which are slightly hard to calculate, but something I tried anyway.  


In order to fit my data into the equation, I had to modify the rating system (originally, I made it on a scale from 0-10; I changed it to -10 to 10 because it was easier to graph).  In particular, it was difficult to come up with a number for the “a” value that made it seem like there was some resonance.  Sometimes, the “a” value would simply make the oscillations go up and down regularly, when I wanted them to increase in a certain way that made them almost resonant.  

It took a lot of experimentations to get the numbers right, and though I have a graph that is a fairly good representation of the real thing, it is not completely perfect.  Sometimes my reactions to the story were irregular and the graph didn’t fit those irregularities too well.  Still, what I found most amazing was, even though sometimes my reactions and the story didn’t fit, in a couple of events later, the graphs would go together.  So, for some bizarre reason, this equation is actually fairly decent and it, for the most part, works.  Pretty amazing for a far-fetched idea!

So what does this data tell us?  My reactions to this TV show oscillate like a harmonic oscillator in a fairly consistent manner, and I have a feeling that my reactions were typical of a lot of people, since while I watching the show, my siblings were making commentary much like my own thoughts.  

So my hypothesis seems to be correct -- good stories (or maybe only this TV show) do act like harmonic oscillators in the way that their conflict moves about and the stories can be modeled (with some difficulty) as harmonic oscillators.  
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