


blame it on one-o errors, lack of rigor in proofs of correct-
ness, or whatever government agency is funding the project.
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Maximum-Jerk Motion Planning

Forbes Anchovig
Carnegie Mellon University

-=q

Figure 1: Queuing is often corrupted by non-minimal-jerloast Here, arriving A can choose between minimal jerk path B and more realistic
path C.

Abstract 1 Introduction

Path planning is important for robot manipulators and other au-

tonomous systems. There is strong evidence in the biomechanics

literature to suggest that smooth, natural, trajectories can be ob-I . . . . .

tained by a planner which minimizes the fourth derivative of posi- N many circumstances, smpoth and pleasing trajectorles“fo.r r.ObOt'C

tion, or “jerk”. In this paper we present observations of behavior _marllpqlatprs may be obtained thr_oqgh the use of the minimum
jerk” criterion. Are these paths realistic? Certainly such trajectories

which seem to contradict this biomechanical result. We use thesematch well the measured human movements in a laboratory setting
as motivation to formulate a more realistic path-planning paradigm . ; . :
paih-p gp g Outside of a laboratory, however, things are hardly that simple. It

based on maximizing the fourth derivative of acceleration. These . b tion that real Id traiectori | ice. |
“maximum-jerk” trajectories are found to accurately replicate ob- IS our observation that real-world trajectoriés are rarely as nice. in
light of this observation we have formulated a new planning model

served behavior. which attempts to maximize jerk. In addition, we provide a some-
what depressing theoretical result that shows that the jerk of some

CR Categories: X.2.3 [Activity Recognition]: Jerky Behavior—  trajectories can actually be unbounded.
Planning
Keywords: robot, motion planning, complete bastard This paper is organized as follows: §i we introduce the paper;
in §2 we gloss over previous work; i§3 we provide motivating
*e-mail:jmccann@cs.cmu.edu observations; i§4 we give example results; and§s we conclude.
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Figure 2: Path examples in driving. In parfél), hungry computer scientists in car B wish to make a right turn; bus C is stopped, blocking
the lane. In pangB), we show the minimum jerk path, which would be to just let us into the traffic flow — you're not getting there any faster
anyway. In pane(C), we show the observed path, which was to just block us like a total bastard.

2 Background 4 Results

The minimum-jerk trajectory model was both formulated and eval- In practice, observed trajectories closely match the theoretical max-
uated by Flasli and Hogan [1985]. They found that, in laboratory imal jerk actions. In our driving experiences, illustrated in part in
conditions, the predictions of the minimum-jerk model matched Figure 2, we found that people are discourteous jackasses. Our re-

well with measured results for planar two-joint trajectories. sponding hand gesture — see Figure 3 — indicated our displeasure
) . ) S ] and, to be candid, was far from being remotely minimal jerk. Our
Their model is a straightforward minimization over trajectg(t): planner suggested an alternate action, also pictured, which would
have been socially relevant. Arriving at our destination late, we
argmin(/ik'(t)z 1) were faced with another decision — see Figure 1. Unfortunately, in
t this case, the maximal jerk action proved infeasible.

S ) ) ) ) ) In addition to comparing our theoretical results, we have im-
This simple formulation lends itself to implementation. Previous plimented a maximal-jerk controller for the Shadow Robot

work has shown that minimum-jerk plans are useful in cooperative Hand [Laboratory 1999] (see Figure 4). Implimentation was simple

manufacturing environments [2006]. Perhaps more surprisingly, @ once we overcame the Shadow Hand's [Smith 1776] proper british
minimum-jerk planner has been used to give people the robotic fin- yppringing.

ger [2004] (we also provide examples in this regime Figure 3).

4.1 Unbounded Jerk

3 Observations
In laboratory conditions we have been able to produce signals with

. . . nearly unbounded jerk without notable visual distortion. We do
We set out to study trajectories of people outside of laboratory con- s by adding a rapidly-varying yet low-magnitude sine wave to a
ditions [MTV 2005]. We studied three standard conditions: trajectory.

1. queuing [Zone 1998], Starting with example point-to-point trajectaxgt) define
2. city traffic [Soderbergh 2000],

3. and restaurants [Veber 1998].

We performed our investigation by driving out to nice restaurant Notice that while the deviation from the path is proportionakto
without reservations, waiting to get in, then staring uncomfortably the additional jerk added to the path

at the other patrons until we were evicted from the premises. This .

kept our experience under-budget. We recorded all observed behav- X (t) = (t) — s(p3 cog ¢t) (3)
iors on large yellow legal pads using oversized novelty pens.

X (t) = x(t) + e sin(¢t) )

is proportional to the cube of the frequency of the deviation. For an
1Flash — a-ah — savior of the universe! [May and Mercury 1980] example of this construction in practise, see Figure 5.
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Figure 3: Path examples for hand manipulator. In pdA¢| the hand is ready to signal after the events in Figure 2-(C). In g@)ethe
minimum jerk signal is a friendly wave; “we see you, next time.” In pa{@&), the maximum jerk signal is less friendly. Our planner
occasionally was drawn to the local maximum show(Dh

REDACTED
(b) (© (@)

Figure 4: Hand trajectories demonstrated on the Shadow Hand robotic hand platform.

Of course, in a real situation it is debatable whether the frequency Acknowledgments
@ is actually unbounded.

Thanks to the pile of money found in Wean hall grant, the Hugh H.
grant [Hefner 1953], and unbridled enthusiasm. We'd also like to
thank the academy. And ourselves, for putting up with our incessant
and improper use of the first-person plural.
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Optimal Jerk Trajectories

John Kua and Pras Velagapudi
Institutionalized Robotics
Carnage Melon University

Pittsburgh, PA 15213
Email: {jkua, pkv} @cmu.edu

Abstract—Yeah. You’d like that, wouldn’t you. A nice, short
abstract so that you can just toss the rest of this paper in
the garbage. Just enough so that you can answer one or two
questions from your adviser about our approach, and then ignore
us forever. Well we won’t have any part of it! You’re going to
have to at least look at the captions and skim the introduction
and conclusion, you jerk!

I. INTRODUCTION

There are many examples in the field of minimal jerk
trajectory planning for robots [1] [2] and humans [3] [4].
However, these papers labor under the assumption that robots
and/or humans wish to minimize jerkiness. We believe that this
is not always the case - that under certain scenarios, jerkiness
is highly desirable, for instance, when someone has seriously
cheesed you off. However, jerkiness is not directly related to
energy expenditure. Increasing energy can increase the jerk
magnitude, however, this is not always the case. Indeed, we
posit that there is a bound on the maximum magnitude of
jerk possible. An example of this maximum jerk scenario
is destroying the target’s property, domicile, and finally, the
target. Potentially, one could include destroying the target’s
home planet [5], but we believe the target will no longer care.
Indeed, we theorize that a target subjected to constant levels
of jerkiness will become inured, thus establishing an upper
bound.

As such, in this paper we propose that there are jerk
trajectories which are optimal. These trajectories are optimal in
that they maximize the jerk to energy ratio JTE). Expending
energy beyond this optimal level is simply a waste of time and
effort. We will show examples and analyses of such optimal
jerk trajectories.

II. ANALYSIS OF OPTIMAL JERK TRAJECTORIES

The illustrations in Figure 1, courtesy of [6], describe
examples of optimal jerk trajectories. In Figure 1(a), we see
a very simple and low energy optimal jerk trajectory (OJT).
While the target is not looking, one turns off the lights in
the room and leaves. This is highly irritating to the target,
who must now fumble about the room for the light switch.
With one’s departure, the target has no idea who the culprit
is. Hi-larious. Figure 1(b) is a very satisfying OJT, with a
very direct blow to the (presumably annoying) target’s head,
laying them out on the floor. A very popular OJT with a wide
variety of results is the “seasoned” drink, shown in Figure
1(c). The choice of “seasoning” controls the outcome of this
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(f) Dispose Body

Fig. 1. If you are doing these things, you might be a jerk.

OJT, ranging from unpleasant flavors to psychedelic drugs
and ultimately iocaine poison. The classic OJT is the garotte,
shown in Figure 1(d). Here one approaches the target from
behind and strangles them with a garotte, e.g. a length of fiber
wire. The jerk factor is quite high in this example, as the target
experiences significant pain before dying.

If it can be arranged, an excellent OJT is the staged accident.
The “stage” here is, for example, a high balcony where the
target is smoking a cigarette or a cliff edge as the target enjoys
the view. Then with a simple shove, the target falls to their



death, or at least a significant maiming. This is shown in Figure
1(e).

One simple method to maximize the jerk to energy ratio
is disposing the body in a dumpster afterwards, as shown in
Figure 1(f). This hides the body and allows it to decompose
nicely before it is discovered. This prevents the target from
having an open casket funeral and gives the bugs something
nice to eat as well.

We can easily verify the optimality of such trajectories by
applying the following logical proof, derived with assistance
from the handwaving logic set forth by [7]:

A'is a trajectory B is an optimal jerk trajectory

A and B are both trajectories.
YA is an opt. jerk trajectory ~ What the hell are you talking about?

Stop being a jerk.

I'm not being a jerk.  Yes, you are being a huge jerk.

You are being an optimal jerk.

I'm trajectory A.  Dang!

A is an optimal jerk trajectory

It is clear that, through this exemplary triumph of modern
proofery, we can not only verify the optimality of our trajec-
tories, but also save the whales.

III. COMPUTING OPTIMAL JERK TRAJECTORIES

From these examples, it is clear that a procedure is necessary
to generate an OJT between arbitrary start and goal points.
We present the following completely legitimate solution to
the generalized OJT problem. Transform the obstacles of the
workspace into configuration space in closed form. Reduce the
dimensionality of the problem to a 2-D real-valued space by
eliminating stupid dimensions like left and up. Finally, map
the remaining configuration space to polar coordinates over a
disc 18” in diameter. The experimenter must then proceed to
the nearest location that provides alcoholic beverages and a
dartboard. Locate at least 10 darts and attain a BAC of 0.08.
Now close your eyes, spin exactly 500°, and throw a dart.
Repeat this process for all darts, or until physical violence
ensues.

It has been shown that the problem of escaping a drunken
brawl can be reduced to any unconstrained OJT problem, thus
the resulting escape trajectory used by the experimenter will
solve the OJT over the original space. By using a radially
constrained polar mapping, it is ensured that as long as the
experimenter travels at least 18”, a complete solution can be
found. If they do not make it at least this far, the solution
will be incomplete, and the experimenter will really hate the
problem in the morning.

IV. REGIONS OF INEVITABLE JERKINESS

In many domains, computational effort may be saved by
avoiding the explicit computation of OJTs. Instead, environ-
ments can be broadly decomposed into regions of inevitable
Jjerkiness (ROILJ). Such regions exist in almost any scenario,
allowing near-optimal jerk trajectories (NOJTs) to be formed
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Fig. 2.8. (a) Apparatus for measuring prehension movements. Mi: two-wa
mirror. Ma: mask. Condition represented here is ‘no visual feedback " condition
(b) Velocity and acceleration profiles of arm during a single prehension move
ment reconstructed from films at 50 frames s~'. Target placed at 32 cm from body

‘No visual feedback’ condition. Total movement duration: 800 ms. Time to velocit
peak: 280 ms. Onset of reacceleration: 600 ms. Curves have been smoothed by

using a least-square polynomial approximation. Frequency cut-off: 5 Hz. (Fron
Jeannerod 1984, 1986a.)
Fig. 2. The first Google Images result for “optimal jerk trajectory.”

Incidentally, also the first Google Images result for “reaching to grasp the
apparatus,” if you know what we mean. And we think you do.

Z—>

Fig. 3. A man, a large heavy block, and the corresponding regions
of inevitable jerkiness. Also, some sort of weird driving show on TV or
something.

by searching through possible motions through these regions.
One simple example can be seen in Figure 3.

Within regions, OJTs can be computed by transforming the
problem to its hyper-dual, the canonical homicidal chauffeur
problem [8]. When a solution is computed, it can either be
transformed back to the original problem and solved or, if a
limo can be located, be directly executed in its hyper-mega-
dual form. In an interesting special case, both the original
trajectory solution and its pseudo-ultra-hyper-mega-dual can
be proven to be OJTs.
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Fig. 4. Human Tetris is fun.

V. CONCLUSION

The awesomeness of these methods may be able to be shown
using the handwaving logic set forth by [7], however, the
authors feel that this may not be strong enough, and will resort
to Jedi mind tricks as demonstrated in [9]. These trajectories
are optimal. These aren’t the droids you're looking for. You
may go about your business. Move along.
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Abstract

The classical graduate student problem is the well-studied problem of how a graduate student can
spend all of their time slacking off in graduate school while still graduating. A famous impossibility
result of Bovik [3] states that if all of a student’s time is spent slacking, then it is impossible to
graduate. We relax this problem by adding a slack parameter €, representing the fraction of time
that the student has to spend working. On this e fraction we make no guarantee at all about the
enjoyment of the student, but this enables us to guarantee graduation while also guaranteeing large
enjoyment on the other 1 — € fraction of the time.

1 Introduction

It is well-established that the goal of graduate school is to slack off as much as possible while still
eventually graduating [6]. Unfortunately it is impossible to both slack off all of the time and still
graduate [3]. We can alternatively try for a more fine-grained analysis, where there is an unhappiness
level at every time and the goal is to minimize the total unhappiness (the integral over time) while
still graduating, where the unhappiness is a function of the current state (working or slacking) and
the previous history of states. Suppose that graduate school last for n years. It is known that under

plausible productivity and unhappiness functions, the minimum amount of unhappiness required is
still Q(logn).

In order to get around this lower bound we introduce a slack parameter €. This slack parameter lets
us ignore the unhappiness at an e fraction of the time (i.e. an en total amount of time). In other
words, we get to choose intervals of total length at most en and take unhappiness integral over all
times not in the segments. We show that by doing this we can drastically decrease the unhappiness,
from Q(logn) to O(log 1). Thus if € is a constant, we can get down to constant unhappiness!

1.1 Related Work

In the last few years there has been a great deal of work on problems with slack parameters. Slack was
originally defined by Kleinberg, Slivkins, and Wexler [7] in the context of metric embeddings. They
proved that by ignoring an e fraction of the pairs in the metric space, the distortion of the rest can
be made extremely small. This was continued by Abraham et al. in [1], and taken even further by
Abraham, Bartal, and Neiman [2]. It was first studied in contexts other than metric embeddings by
Chan, Dinitz, and Gupta [4], who studied spanners with slack. Their techniques were then used by
Dinitz to give good compact routing schemes with slack [5].
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2 Slack Construction

Our construction is based on the following simple observation: graduate student unhappiness is sharply
concentrated around a few specific events. These events are the thesis defense, the thesis proposal,
the speaking skills talk, and advisor meetings, all of which require considerable work and thus do not
allow for significant slacking off. But since these events together are only a negligible fraction of the
time that a student spends in graduate school, by ignoring the unhappiness of these times we see a
drastic decrease in unhappiness. This is formalized by the following theorem:

Theorem 2.1 Let u : RT — [0,1] be an unhappiness function that is O(1)-concentrated around the
thesis defense, thesis proposal, and advisor meetings, where u(t) = 1 means extreme unhappiness and
u(t) = 0 means no unhappiness. Then there is a slacking schedule s : Rt — {0,1} (where O represents
slacking and 1 represents working) and an ignore function g : Rt — {0,1} such that

/:0 u(t)s(t)g(t)dt < O(log 5

where g is only 1 on an € fraction of the time, i.e. ﬁio g(t)dt < en. Furthermore, at time n the student
actually manages to graduate.

Proof: Deferred to the full version, or left as an exercise for the interested reader if the full version
is never written. u

3 Conclusion

We have proved that by enduring a few periods of extreme unhappiness, it is possible to graduate
with only mild total other unhappiness. Yay!
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World War C: The Rising Threat of Undead Code

L.A. Jones
April 5, 2008

Abstract

Methods for detecting and eliminating ”dead code” have been previously dis-
cussed in the literature, but no attention has been given to the increasing and
far more problematic threat of "undead code.” Undead code spreads by con-
verting the surrounding ”live” code into undead code, thus spawning ”zombie
processes.” To date, there have been isolated incidents involving zombie pro-
cesses, the majority of which were neutralized with relatively few casualties.
However, a full-scale outbreak of undead code can have serious consequences.
Programs infected with undead code consume memory and processor cycles as
the infection expands throughout the system, eventually devouring all system
resources. Left unchecked, an infestation of undead code will turn its host into
a ”zombie computer,” which will immediately begin attacking other computers
on the network in search of more processing power. Undead code and zombie
computers are extremely dangerous. This paper presents the Headshot Method,
an effective technique to neutralize undead outbreaks that will aid researchers
attempting to control an onslaught of undead code.
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ABSTRACT

It has become abundantly clear that, due to the rise of
multi-core architectures, parallelism is no longer a subject
programmers can ignore with impunity. Unfortunately, pro-
gramming concurrent code is hard. I mean seriously. Some
algorithms can not be parallelized, and more importantly,
some people cannot be bothered learning new programming
constructs. Toward returning to a state of programmer ig-
norance, we present Relentless Parallelism, a programming
methodology that promises full utilization of all CPUs and
cores without additional programmer effort. We explain our
system though an example and formal rewriting rules.

1. INTRODUCTION

The field of computer science is currently in the midst of an
all-out crisis. Moore’s Law, first formalized in 1965 contin-
ues to hold. The number of transistors that can be placed on
a process doubles approximately every two years. However,
we have reached the limit of general-purpose performance
for single CPU systems. Limiting factors, for example heat,
have made it increasingly difficult to utilize all those new
transistors in a single processor. Instead, ICU manufactur-
ers have begun to develop multi-core CPUs, processors that
internally contain multiple distinct processors. Currently
multi-core CPUs are shipping with two and four cores, but
the near future expects to see dozens and even hundreds of
cores per chip. Ladies and gentlemen, the age of parallelism
is upon us!

Unfortunately, the eminent scholars agree: Concurrency is
Really, Really Freaking Hard [1]. Developing applications
that can actually take advantage of many cores is poised
to be the next great challenge of computer science. In this
paper we propose a programming methodology, christened,
Relentless Parallelism, that provides a solution to this loom-
ing problem. Relentless Parallelism promises to keep each
core in a machine busy, even when developing algorithms for
which no natural parallel encoding exists.

This paper proceeds as follows: In Section 2 we explain
relentless parallelism by way of example of a traditionally
hard-to-parallelize algorithm, Huffman decoding. In Sec-
tion 3 we formalize this approach using a series of rewriting
rules. Finally, Section 4 concludes.

2. EXAMPLE: HUFFMAN DECODING

Some algorithms, for example, branch-and-bound search or
optimization, lend themselves naturally to parallel decompo-
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sition. Other problems, unfortunately do not. These prob-
lems are particularly worrisome, since they will not be able
to benefit from the coming influx of CPU codes.

String huffmanDecodeByte (Queue<Byte> byte_stream,
DecTreeNode cur_node) {
if( cur_node.getValue() != null ) {
// We are at a leaf node
return cur_node.getValue();
}
else {
if ( byte_stream.remove().byteValue() == 0) {
// Go to the left
return
huffmanDecodeByte (byte_stream,
cur_node.getLeftNode());
}
else {
// Go to the right
return
huffmanDecodeByte (byte_stream,
cur_node.getRightNode()) ;

Figure 1: Huffman decoding: Because character
codes have variable lengths, a naive implementation
is difficult to parallelize, for example, using divide-
and-conquer.

Figure 2 is an example of one such algorithm, Huffman de-
coding. Huffman coding is a prefix-free coding scheme, often
used in compression applications. In the scheme, characters
are assigned variable length codes based upon their probabil-
ity of appearance. Since probabilities are allowed to change
from case to case, a tree mapping codes to characters is nec-
essary for decoding. The natural way of decoding a series of
bits is to proceed left or right down the mapping tree (de-
pending on the current bit). When a leaf is reached, that leaf
necessarily specifies exactly one character, since the scheme
is prefix-free.

Unfortunately, because the length of codings is variable, par-
allelizing this implementation is not straightforward. The
normal divide-and-conquer approach fails. If we were to di-
vide the bit stream into multiple sections to give to multiple



cores, a seemingly natural fit, we would be unable to tell a-
priori which size chunks to give to each processor, since one
cannot tell which bits denote the start or end of a character
until decoding has been performed.

Relentless Parallelism assures full utilization of each core
even for algorithms that are not naturally parallelize. Our
technique consists of a series of rewriting rules which add
parallelism to otherwise sequential algorithms. Figure 2
shows the result of this transformation when applied to the
Huffman decoding algorithm. Note that while Figure 2
shows the body of the huffmanDecodeByte, the result of the
transformation can only be seen at the top level of the pro-
gram.

String huffmanDecode (Queue<Byte> byte_stream,
DecTreeNode tree) {

class Parallelizer extends Thread {
public void run() {
for(int i=1, acc=1;
i<this.hashCode() ;i++,accx=1 ){}
this.run();
3}
int procs=
Runtime.getRuntime() .availableProcessors();
for(int i=0;i<procs-1;i++) {
(new Parallelizer()).start();
}

StringBuffer result = new StringBuffer("");
while( !byte_stream.isEmpty() ) {
result.append(
huffmanDecodeByte (byte_stream, tree));
}

return result.toString();

Figure 2: The result of the Relentless Parallelism
transform. Note how the Parallelizer class pro-
duces maximum CPU utilization.

The result of the transform is that previously un-utilized
CPUs are now maximally utilized. The performance im-
provement is characterized as follows:

1
Utilizationg = m

P 3
Utilization,, = :gpg:l

3. FORMAL DESCRIPTION

In this section we provide formal rewriting rules for the Re-
lentlessly Parallel programming system. These rules are de-
scribed in Figure 3.

While the majority of the rules are relatively straight-forward,
we would like to draw special attention to the ASYNCH rule.
We would expect that our natural notion of parallelism would
validate certain rules. One of them is that channels can not
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z and g do not alias
[z] := 1|l[g] := 2

CONCURRENT UPDATE

W MORPHISM
[(mpw "2 [Q)x

[m1x 2 jo1x

WORLDS

mEP:Q, [P]:[(m)] = [Q]
(R10)\ h =6 when h ¢ P’s channel
local h in (hl0; P) =P

SYNCH

P(S x S)

W Pom

Figure 3: The formal rewriting rules for the Relent-
less Parallelism system.

affect the computation of processes that do not use them.
This rule shows that our notion of parallelism is correct.

4. CONCLUSION

The future of programming is an uncertain one. The rise of
multi-core architectures potentially will have vast and far-
reaching consequences. A large majority of programmers
are not familiar or experienced writing parallel code. More-
over, some algorithms are not easily parallelized, even by
experienced coders. Yes it is a scary future. However, in
this paper we have presented a programming methodology,
Relentless Parallelism, that will help to remove much un-
certainty from the future. Our methodology, which we have
formalized with a series of rewriting rules, will allow even
sequential programs to achieve maximum CPU utilization
for all cores and processors.

4.1 Implementation

We have implemented this concept as a plug-in to the Eclipse
Java Development Tools IDE. This plug-in and source code
are available for download at the following address:

http://www.nelsbeckman.com/software.html

While the plug-in itself only works on Java code, rest as-
sured that the monumental contributions we have made are
applicable to any modern programming language and For-
tran 77 [2].
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Provably Sound Orbital Mind Control Lasers

Akiva Leffert

Abstract

Human computation has been successful at tackling
problems that computers have had difficulty with.
However, this technique has many limitations. We
present a technique for easing or erasing these limi-
tations and prove it sound.

1 Introduction

An increasingly popular technique for solving compu-
tationally difficult problems is tricking humans into
doing it[7]. Some techniques, e.g. the ESPGAME]1]
frame these basically tedious tasks, in this case image
labeling, as games. This creates a reward for the user
in the form of a higher score. The Mechanical Turk|8§]
pays humans for each small task performed. Finally,
RECAPTCHA[9] is used to protect web pages from
automated scripts while also performing valuable text
recognition activities.

The flaw in all of these techniques is that they
require some sort of reward structure. The user must
enjoy the game. The user must need money. The
user must want to look at pornography. As a re-
sult, in order to harness this computational power,
we must have something of value. Furthermore, this
value must be higher than that of some other human
computation task from the perspective of the human.
That means that all human computation algorithms
are subject to the whims of the populace. Humans
are notoriously fickle. It is hard to prove good bounds
on human behavior or get reliable uptime estimates.

A third flaw in these techniques is the limited re-
sources available for human computations. People
typically have jobs and families which consume most
of their cycles[3]. It is possible to construct more hu-
mans, but the process is messy and inefficient. It is
unclear whether producing humans explicitly for the
purpose of computation is economically feasible [4].

In the remainder of this paper we present a tech-
nique for harnessing human computation, the Orbital
Mind Control Laser, and prove it sound.
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Figure 1: A Hypnotoad

2 Related Work

There is a large body of work in the field of mind
control. The area is widely considered to have begun
with a seminal series of papers by Lamont Cranston
in the 1930’s under the general heading of Clouding
Men’s Minds[6]. However, his technique only worked
at a very small scale. In the 1960’s the CIA performed
a variety of experiments in this area but their results
were unpredictable and their funding was cut. The
Iluminati actually perfected the science of mind con-
trol in 1975, but they do not publish[5]. It is a well
known folk theorem that sex can be used to control
humans. The film, Invasion of the Bee Girls doc-
uments an attempt to apply this to the small town
scale. Additionally, see Figure 1. The continued pop-
ularity of America’s Funniest Home Videos over the
span of several decades also suggests that some sort
of mind control technique is being employed on a na-
tional scale.



Figure 2: Relax

3 Results

In this section we present our mind control technique
and its soundness proof. Before continuing in this sec-
tion, relax. Clear your mind. Breath deeply. Breath
in. Breath out. Breath in. Breath out. Breath
in. Breath out. Breath in. Breath out. Breath in.
Breath out. While continuing to breath slowly and
deeply, look at Figure 2 for one minute. Do you feel
calm? If not, look at the figure until you do. You're
calm now? Good. Now close your eyes and listen.
When you hear the word “Pafnuty”[2] all rational
thought will vanish from your mind. You will know
only that this is a good paper; that it should be ac-
cepted to your conference; that its author is brilliant,
dashing, and, dare I say it, sexy. You will want to give
this paper good reviews. You will write a good review
and submit it to the program committee. Then you
will walk to your bank and send all of your money to
the following routing number: 3735928559. Do you
have all of this? Repeat it back to me. Very good.
Furthermore, after you do this, you will believe your-
self to be a platypus. Do you know how to behave
like a platypus? Okay, fine, just be a chicken. Keep
breathing. You will know and feel these things after
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I count to three. One. Two. Three. Pafnuty.

4 Conclusion

We presented a technique for harnessing the power
of human computation. Our proof was simple, clear,
and revolutionary. You are glad to have had a chance
to read it. You love it. You love us.
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MADLIBS: The MArkov reDacted L etter |nterpretation B. System

James McCarin Ronit Slypef
Carnegie Mellon University Carnegie Mellon University

Requires

Figure 1: Markov models encode the simple relationships betweamon words.

Abstract introduction; §2, background information§3, an algorithmic de-
scription; §4, some results; ang5, the conclusioh

We present a system to automatically guess redacted words in a

censored text by using context and domain knowledge. Our system

uses a small context around each removed word or phrase to build2 Background
a model of the word’s contents. We find that our system is able to

restore meaning to many example corpi. Probabilistic inference is a powerful technique for wrapping tech-

) ) nical verbage around blatent educated guessing. In vision, such
CR Categories. M.1.6 [The Government Is Watching]: | Hear  a framework bas been combined with the classical snake-balloon
Helicopters—Get Down! model [Zhu et al. 1995].

Keywords: redacted, redtacted, redacted, redacted

3 Algorithm

1 Introduction Our algorithm proceeds in two phases, which we tarolescence
andout of In the adolescent phase, we build a frequency count
table for co-occuring words. These words are drawn from domain-
specific sample texts. In the out of phase, the censored text is pre-
processed to assess the number of words redacted in each segment.
Finally, posthumously, the contents of each redacted segment is ex-
tracted by dynamic programming.

It is a well-documented fact that ever since the late 1950's, “the
man” [Tectonics -1e6] has been hiding things from us. Now, lately,

it has become popular to acquire snippets of “the man™s [Leonard
and King 1992] documents through Freedom of Information Act

requests and routine declassification. Of course the problem with
these documents is that “the man” [Inner Body 1999] has taken Our system is implemented in Perl. We plan on releasing the source
the trouble of removing certain key words, phrases, and sen- as soon as our visas to Xanth come through.

tences [Strunk and White 1999] from many of these documents,

for manly security reasons.

Thanks to the miracles of modern technology we can now, if noten- 3-1 ~ Adolescence
tirely restore these words, at least propose a maximume-likelyhood

estimate of their contents using a probabalistic inference rAotel We build our model by training our system on a corpus [Musil and
this paper we present a simple model as well as some experimentaMirsky 1914] of text. During this training phase we perform fre-
results demonstrating the efficacy of our approach. quency counts of the occurrance of words. These counts are stored

. . ) L in a hash table [Glenda 2001].
This paper begins with an abstract, which is followed B¥; the

B —
Te-ma!l!mccann@cs.cmu.edu 3.2 Out of
e-mail:rys@cs.cmu.edu
10r, for the non-CS literate: We present a cannibal to stuff about
redacted words in a murderous savage by using his socks there at. Our A shortest-path algorithm on log-likelyhood is used to fill the con-
system of boiling spout while around each other naked base kick to mend text, with randomization breaking ties to reality.
that science of the word’s contents. We find that our system is able to stand
no sofa of a native.Many thanks to Moby Dick for the literary elevation. SWhile such summary sentences hold no actual content, they do take up
2That is, we can guess. valuable column inches.
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A In A.D. 2101, war was beginning.

° G|:| 1 What] repair if[?!?

o Group 2 Somebog set‘ and lusty days to store thqget signal.
What !
- o Main screen turn on.
% It's | and bristly beard thern
= (]

O How are( from thy| gentlemen !!
L O All your base ar us.
(o) You are| from that on|to destruction.
What you should that Whicn\?
Meters You haveno chance to survive ma.

. . Ha|end andHa ....
Figure 2: Clearly linear. Ca

Take| every wher% every ‘ZIG' Il

You know| all the gravﬁ.

Move ‘ZIG.
For grea.

Figure 3: Uncensorind\ll your base are belong ugsing Shake-
speare’s Sonnets.

Acknowledgments

Table 1: These results chaired us up immensely.
This work was supported by an oppresive sense of paranoia, and a
repressive and censorious political climate.

3.3 Rigorous Evaluation

Despite |:|ing IRB approval, we performed a rigor- References
ous usesstudy with |:|consenting users. Results CJA, 1971. Family jewels.
were ‘ . as ex- http://www.gwu.edu/ nsarchiv/NSAEBB/NSAEBB222/index htm.
pected ¢ee Figure 2 and Table 1). GLENDA, M. 2001. Eat All You Want No Weight Gain Breakfast
Cookbook Hash Browns 3 Ways.
INNER Boby, 1999. The male.
4 Results http://www.innerbody.com/image/repmov htm.

LEONARD, B., AND KING, S., 1992. The lawnmower man. “God
made him simple. Science made him a god.”.

We present several example redacted texts [CIA 1971; Silverstein L
1970, as seen in Figure 4, Figure 6, and Figure 5. These showMUSIL, R., AND MiRsKy, M. 1914. Diaries. Entry: 11 June
the method is strong enough to have practical applications, such as Medics’ jargon.
in the “My dog redacted my homework”, “The NSA redacted my g, versTEIN, S., 1970. The bagpipe who didn't say no.
resume”, and the increasingly-common "My university redacted my
tuition bill” situations. STRUNK, W., AND WHITE, E. B. 1999.The Elements of Style

TECTONICS P., -1e6. Ellan vannin. 5389’ N, 4°29’ W.

ZHu, S., LEE, T., AND YUILLE, A., 1995. Region competition:
5 Conclusions Unifying snakes, region growing, energy /bayes/md| for multi-
band image segmentation.

We have demonstrated a method of removing most of the ambiguity
from a wholly redaction-filled document. Our method depends on
having an appropriate corpus.

40r, We hae bejuggled a method of removing the unknown stranger
captain from a wholly redaction-filled document. Our method depends on
having an irregular cursings.

60



TheBagpipe Who Didn’t Say No.

It was rine o’clock at midnight at a quarter after three
When a turtle métso in that was bounkby the sea,

And said, "My dearie,
May | sit with you? I’m And| the violencd didn't| surges havﬁeSaid the turtle ttﬁyou and tomorrov*/l have walked

this lonely shore,

| have talked to waves and pebbles—but I've nWiII you marry me today, dear?
Isit’No’ you're going to say dear?”

But| like embryonic| didn’t say no.

Said the turtle t Please excuse me if | stare,
But youhave| leaders and holgdear,

And youhave the strange Ifl begged‘ people our whole natioy(:ould | give you just one squeeze, love?”

And didn’t say no.

Said tre turtle‘ and eventually reverse tlﬁAh, you love me. Then confess!

Let me whisper in your dainty ear ad(you and reform our prosperi*;And he cuddlertner

And so bvingly he squeezed her.

And m said, ’ Said the turtle tid you honk or bray or neigh?

For ’Aaooga’ when your kissed is such a heartless thing to say.
Is it that | have offended?

Is it that our love is ended?”

And didn’t say no.

Said| they hav% to|ayear ouq Shall i leave you, darling wife?

Shall iwaddle offf iraqi surgeﬁ Shall i crawl out of your life?

Shall Imove, depart and go, dear—
Oh, I beg you tell me 'No’ dear!”

But didn’t say no.

So the urtle crept off crying and he ne’er came back no more,
And he leff saw our]lying on that smooth and sandy shore.
And sone night Wherf you is by progres#;.]ust walk up and say, "Hello, there,”

And politely ask if this story’s really so.
| assue you, darling children,include foreign won’t say "No.”

Figure 4: Uncensoringhe bagipe didn’t say noBoxed text was redacted and filled in by our system. The method was trained on the 2007
state of the union address.

Lastly, before | sign off, our diplomats feText by U.S. Official in Iraq Posted ar using leverage. It is much nicer

to sleep at the reso rappropriated for his own personal use when you don't have to listdrinh harp

and complain. Likewise, it is better to kea happy drunk rather than an angry drunk. If our diplomats pnd
CPA officials feel uncomfortable being bad cop, it is essential that people in Washington play thgliftdd.himself| and
for example, are much more compliant when their checks are "délayddil to appear. The same is true with other

Governing Council members. The key is subtlety. They will figure out the connection on their own; they need not|have it
pointed out by Bremer or Greenstock in a way that will cause them to dig in their heels.

Figure 5: Portion of a memo on Irag, as unredacted with frequenaytsafi various Dr. Seuss texts.

61



MEMORANDUM FOR THE RECORD
SUBJEQ: Equipment Test, Miami, Florida, August 1971

The folowing details concerning th arrangements for Subject teg

were povided by| the thneeds and thérniuring a telephone conversation with t
underggned, 7 May 1973.

now retired, formerly assigned Was the for the
August1971 Field Test of thechopping asit fronTu Security arrangements for th
test wee handled on behalf gfturtles| and the visitors by in
conjurction with the| trees| Security Officer, who W at the time

was in daily contact withlet them{ Miami Police in the course of his official liaiso
duties

ler family | was reluctant to cal at home over an open telephone li

to inqure about the specifics of t arrangements at this point, and sugges

that tre Security Officer by this time might have been transferred bac
Headjuarters and be available for a direct query.

The writer called DIV/ID Security officer, who verified the fact tha
all happy| indeed is stationed at Headquarters, with a current assignment|

king lifted the| located in| the lifted lorax and 0|11 is available via the following
teleplone connections:

- | and sour whe

The above details were provided by telephone( lttied his gruwulou# Chief,
Division D at 1650 hours this date.

(signed .

ts

ne

ne

ted
to

Figure 6: A CIA memo, uncensored using Dr. Seuss texts.
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SOCIO-ECONOMIC FACTORS AND AUTOMATED STATISTICAL

ANALYSIS OF THE LOLCAT LANGUAGE

"

1!

Dmitry Berenson

Abstract— OHAI! LOLCAT is a new pidgin language rapdily
being adopted for the captioning of animal pictures on the
internet. In this paper, we examine the role of socio-economic
effects in the development of LOLCAT. We also present a new
algorithm called Real-Time Omnibus Feline Linguistics (ROFL)
which monitors key LOLCAT hubs and records LOLCAT
grammar and word-use trends in a readily-accessible database.
Using ROFL has allowed us to track an evolving language that
stands on the brink of suplanting standard languages for cat,
dog, ferret and, most importantly, walrus activity description.

I. INTRODUCTION

LOLCAT is said to have first emerged on the website
www.4chan.org, an online image repository that hosted
weekly cat picture events known as “Caturdays” [5]. Since
it’s inception, the language has grown at an exponential
rate, closely correlated with the number of cat pictures
available for public download. The creation of the seminal
LOLCAT hub www.icanhascheezburger.com has unleashed
an explosion (see Figure 1) in the popularity and availability
of captioned animal pictures. A LOLCAT programming
language [1] has been developed, an English to LOLCAT
translation website has been created [3] and a translation of
the bible [2] into LOLCAT has been undertaken. However,
while wide-ranging research into the emergence, popularity,
and grammer of LOLCATSs [6] [7] has been conducted over
the past several years, an analysis of the root causes and
key social groups that contribute to the development of the
language has not been conducted. Furthermore, a thorough
scientific study on the trends inherent in the burgeoning
language has never been completed. This lack of scientific
analysis is largely due to the lack of adequate systems and
algorithms for monitoring and analyzing captioned-picture
internet trends. If we do not take advantage of this unique
opportunity to monitor and study the development of a
language, we will be missing a singular phenomenon in
human (and feline) history.

In this paper, we first analyze the socio-economic factors
behind the LOLCAT phenomenon and provide proofs that
show its inevitability given the current state of American
society. We then describe the theory and implementation of
the ROFL algorithm and show numerical results describing
recent trends in the LOLCAT language.

II. Soci0-ECONOMIC ANALYSIS

In this section we endeavor to rigorously analyze the
socio-economic aspects of American society that lead the
development and popularization of the LOLCAT language.
Though LOLCAT is now a global phenomenon, it was
originaly developed in the United States, thus we must
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Fig. 1.

OMG!!! LOLCAT language explosion!!!

focus our analysis on American society to understand the
language’s origins.

Proof: Those who post/view LOLCAT pictures must
be fairly affluent.
Lemma 1: LOLCAT pictures are on the internet.

Proof: Clearly. [ ]
Lemma 2: The internet is a network of computers.

Proof: Obviously. [ ]
Lemma 3: Computers cost money.

Proof: Everyone knows that. [ ]
Lemma 4: Posting LOLCAT pictures takes free time.

Proof: Duh. [ ]

Thus people posting lolcat pictures have computers and free
time and people with computers and free time are fairly
affluent'. QED |

Proof: Information economy creates an increasing
demand for cute animal pictures.

The transition to a globalized information economy has
had a revolutionary impact on American society. The export
of manufacturing jobs overseas and the increasing demand
for new technology has created a need for highly-skilled
professionals to create and manage this technology. In re-
sponse, American universities and colleges are graduating an
unprecedented number of graduates. While these graduates
generally achieve a higher level of affluence, this benefit
comes at a price. In an increasingly technologized age,
affluent people are not willing to settle for less and demand

'Note: We do not consider people using computers in public places such
as schools, offices, or libraries, because this would render our proof invalid.
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Fig. 2. LOLCAT macros. (a) “invisible...” (b) “monorial” (c) “...ur doing it wrong” (d) “im in ur...” (e)*...i has them” (f) miscelaneous.

instant gratification. This has lead to a reduction in the
number of children being born to affluent parents because
children are generally considered to require a long and
painstaking nurturing period and there is no gaurantee that
one will end up with the child that they want. This lack of
reproduction, however, runs counter to a biological imperitive
to procreate and raise offspring. In response to this lack of
offspring, the psyche of the affluent childless individual is
imperiled and seeks reparation in the less-difficult activity of
pet ownership. For some, pet ownership itself is considered
too difficult. LOLCAT pictures can fulfil the desires of this
subset of affluent childless individuals by allowing access to
pictures of others’ pets doing particularly cute things. Thus
these individuals can enjoy the positive aspects of nurturing
with none of the downsides. As the economy becomes even
more information driven and technology-centric, this group
will increase in number, thus increasing the demand for
LOLCAT pictures. QED |

We have thus shown that the demand for cute cat pictures
will increase with the growth of the information economy
because of an increase in its target audience, we will now
show why the increase in cat pictures necessitates the cre-
ation of the LOLCAT language.

Proof: In order to maintain interest, cat pictures
must be captioned using LOLCAT.

It is a known fact that people quickly tire of content
that is too visceral, i.e. appeals to only the most basic
desires. As individuals effectively overdose on the sacarinity
of cute cat pictures, there must be a cerebral element that
involves the prefrontal cortex of the brain, otherwise the
individual becomes bored. Thus some captioning is necessary
to, in effect, “speak” to the reader to keep them interested.
But artirary captions will not suffice because the reader
will become bored by this as well; humorous captions are
necessary so that the reader is consistently “surprised” and
thus interested. But why a new language? The answer lies,
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again, in the socio-economic aspects of the target audience
described above. Because most of this audience achieved
adolescence some time in the 90s, they will inherit the
dominant humor paradigm of that era, i.e. sarcasm. Sarcasm
is an inherently derogitory humor technique because it is
a way of deriding what is being said through the use of
an exagerated tone of voice, a tone that would presumably
be used by one who actually agrees with the statement
being said. Thus latent sarcasm must be a key component
of humorous captions if they are to appeal to persons who
achieved adolescence in the 90s. Indeed LOLCAT contains
a great deal of sarcasm because it is mocking those users
of the internet called newbies (aka newbs or nOObs or even
n00bx0rz) who frequently misspell words and use acronyms
such as LOL and OMG. Such newbies are the victims of
constant derision by more experienced internet users. Thus
LOLCAT captures the sarcastic qualities necessary to sustain
the interest of the target audience described above. QED MW

Thus we have clearly shown how the socio-economic
factors of the modern American economy have contributed
to the rise of LOLCAT as an internet sensation.

III. ROFL ALGORITHM

We now present a method for the analysis of trends in the
LOLCAT language via an automated data-retrieval algorithm
termed Real-Time Omnibus Feline Linguistics (ROFL). The
goal of the algorithm is to track the usage of LOLCAT
vocabulary and syntax. The vocabulary we wish to track
is a set of Assinine Acronyms (AAs) that are common in
the LOLCAT lexicon. Examples of AAs are Laughing Out
Loud (LOL), Oh My God (OMG) (note: this AA is usually
followed by at least three exclamation points interspersed
with ‘I’s), and Rolling on the Floor Laughing My Ass Off
(ROFLMAO).

The syntax to be tracked is a set of template phrases or
“macros” commonly used by LOLCAT speakers. These are
illustrated in Figure 2.



The algorithm works via the cutting-edge functionality of
the Windows Application Programming Interface (API). The
procedure of the ROFL algorithm is detailed in Algorithm
1.

Algorithm 1: ROFL Algorithm

Move mouse cursor using WinAPI;

Open Internet Explorer;

Navigate to www.icanhascheezburger.com;
database = [];

while true do
Turn mouse pointer into hourglass;

image = TakeScreenshot();

text = OCR(image);

database = PutInDatabase(database, text);
Turn mouse pointer into arrow;

Position mouse cursor over Refresh button;
Click Mouse cursor;

if Control-C() then
return database;

end
end

Once the algorithm generates a database of LOLCAT
vocabulary and syntax this database can be easily queried
to produce statistics about the prevalence of certain trends in
the LOLCAT language. The prevalence of a certain AA or
macro in the database is calculated using Equations 1 and 2,
respectively.

e —nmFreq(AA)dt
P(AA) = (1
q
<log \/—d)Freq(Macro)ét) ’
P(Macro) = . (2)

where 4t is the change in time since the beginning of the
universe, ¢ is the golden ratio, F'req(...) is the proportion
of the argument in the database, and ¢ has no meaning
whatsoever.

IV. LOLCAT STATISTICS

In this section we discuss recent trends in the LOL-
CAT language as determined using ROFL. The data
discussed was taken beginning at the founding of
www.icanhascheezburger.com. Examples of each type of
macro considered are shown in Figure 2. Statistics gathered
are shown in Figures 3 and 4 for AAs and macros, respec-
tively.

From the data displayed in the graphs, it is clear that
certain AAs are rising in popularity while others are going
out of style. LOL and WTF are increasing in popularity while
the combersome and blasphemous ROFLMAO and OMG,
respectively, are decreasing rapidly in popularity. In terms of
macros, the “i has them” and “invisible” macros are currently
dominating and miscelaneous is holding strong. “im in ur”
has seen a steady decline since its inception.
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Fig. 3. LOLCAT macro prevalence. Matlab skills, I has them.
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Fig. 4. LOLCAT AA prevalence. Srsly, I has them.

V. CONCLUSION

In conclusion we have presented a thorough and con-
vincing analysis of the socio-economic factors behind the
LOLCAT language. We have also described an algorithm for
the automatic collection of LOLCAT data for later analysis.
Our LOLCAT prevalence computation accurately captures
the current trends of LOLCAT AAs and macros and has
been used to generate the informative statistics presented in
this paper. KTHNXBYE!
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