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Abstract

Traffic lights are the worst. In most cities, their
timing is probably just random guessing by some
hillbilly local who can’t count past ten, and we’re
unaware of more advanced techniques in the lit-
erature. We apply the extensively tested and oc-
casionally accepted Francis-Fudala technique to
the optimization of a simple two-phase isolated
traffic signal, and discuss some selected benefits.

1 Introduction

Traffic lights, also referred to as traffic sig-
nals, traffic lamps, signal lights, stop lights and
robots [1], are defined as “a road signal for
directing vehicular traffic by means of colored
lights” [2]. See Figure 1.

They were first introduced in 1868 in Lon-
don [1]. When you wait at a red light, you waste
time, and your car wastes gas, so it’s bad for
both you and the environment. To our knowl-
edge, there is no known way to improve upon
random guessing for green time distribution, ei-
ther in the literature or in practice [1, p. 1].

2 Our Approach

A potentially wildly successful and robust tech-
nique for optimal decision-making is the Francis-

Figure 1: A traffic light.

Fudala technique [3, 4]. A non-linear, multi-
objective, Bayesian procedure utilizing dynamic
programming, neural networks, and various data
mining approaches comprising several of the
leading optimization techniques in sequence, and
occasionally produces results superior to when
used individually.

The algorithm uses a multi-step process to
output a single value of 1 or 0 (change or hold
current phase) based on an input of vehicles
on each link, geometric mean of vehicle loca-
tions, median of time-to-intersection, time since
last phase change, current time in MATLAB
(nanoseconds since January 0, 0), friction of road
surface (in simulation assumed to be 1), vehi-
cle (RGB), mean engine displacement (cc), min-
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imum recommended tire inflation (psi), and var-
ious barometer readings.

Inputs are first computed using a symbolic re-
gression tool very similar to, but definitely not,
Cornell University’s Eureqa [5], for a minimum
of five days of simulation on a Pentium 4 Quad
Core. These outputs are then analyzed with a
stochastic artificial neural network that is not
unlike, but also unlike, the one available in MAT-
LAB’s neural network package. The third step
is a proprietary combination of Google Translate
German to English (but not) and WinZip.

In case you can’t tell, this is really complicated
and therefore better.

The last digit of the WinZip file size in bytes is
utilized in the next step, unless that digit is nei-
ther zero nor one, in which case the technique is
repeated until an acceptable value is outputted.
The boolean output undergoes the final step, one
that is so shocking and brilliant that articulat-
ing it in this paper could destabilize all of science
(for an even more cryptic explanation, see [6]).
Rest assured it is so amazing and brilliant that it
completely guarantees success and is in no way
possible to improve or even understand, as evi-
denced by the US Patent Office refusing to even
acknowledge our many applications.

2.1 Past Performance

The Francis-Fudala technique has been applied
with various degrees of success and non-success
to a wide array of problems in the fields of
botany [7], psychology [8], paranormal psychol-
ogy [9], stock-picking [10], lock-picking [11], off-
track betting [12], on-track betting [13], guilt
predictions on episodes of Dateline NBC [14],
automated tweet scheduling [15], alcohol con-
tent per unit currency [16], number of M&M’s
in a cylindrical container [17], the Aanderaa-

Karp-Rosenberg conjecture [18], and number of
Skittles in a cubical container [19]. The algo-
rithm has routinely placed in the top 80% of sub-
missions in multiple data mining competitions
hosted on Kaggle.com, and has been nominated
multiple times for the Nobel Peace Prize (the
Prize in Economic Sciences surprisingly restricts
self-nomination).

2.2 Traffic Signal Application

Our technique was applied to a common two-
phase traffic signal at a theoretical intersec-
tion. Modeling driver behavior proved particu-
larly difficult, due to the complete lack of vehicle
dynamic models found in an extensive search of
the literature that were either free, in front of
paywalls, or without lots of math. In this ap-
plication, the intersection was modeled in Net-
Logo [20], assuming cubic vehicles with point-
mass properties, accelerations of [inf, -inf], using
the car-following model employed in FroggerTM.
A visualization of our network is shown in Fig-
ure 2.

Figure 2: Traffic signal application.
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2.3 Results

Analysis was abbreviated due to the excessively
long computational requirements of our algo-
rithm. Each second of simulation required be-
tween 4 and 6 hours of computational time, so
that a simulation of one hour of evening peak
period traffic required 33 days of computation.
Significance was therefore not calculated due to
the low sample size of n = 3. Results are shown
in Table 1.

Technique Delay (s/veh) Stops

Random Guessing 56.7 421
Näıve 54.5 450

Francis-Fudala 54.2!!! 3452

Table 1: Performance of the Francis-Fudala
Technique compared with benchmarks. Note the
improved performance in delay. It’s in the mid-
dle bottom of the table.

3 Future Research

Although our testing conclusively demonstrated
the vast superiority of the Francis-Fudala tech-
nique, there remain a few areas for further re-
search. Potential topics include the perfor-
mance of the Francis-Fudala technique on a
three-phase intersection, four-phase intersection,
five-phase intersection, six-phase intersection,
seven-phase intersection, eight-phase intersec-
tion, nine-phase intersection, ten-phase inter-
section, eleven-phase intersection, twelve-phase
intersection, two-legged signalized roundabout,
three-legged signalized roundabout, four-legged
signalized roundabout, five-legged signalized
roundabout, six-legged signalized roundabout,
seven-legged signalized roundabout, short-ramp

meters, long-ramp meters, on-ramp meters, off-
ramp meters, interchange ramp meters, diamond
interchanges, diverging diamond interchanges,
and theorized autonomous vehicle intersection
with individualized lights for each vehicle. Test-
ing on each of these signal configurations would
be incomplete without further testing of the ef-
fects of standing snow, falling snow, falling snow
blowing sideways, unexpected snow, expected
snow, ice, rain, icy-rain or sleet, hail, wind, glare,
earthquakes, solar eclipses, lunar eclipses, pro-
portion of trucks, proportion of bicyclists, pres-
ence of pedestrians, presence of particularly dis-
tracting pedestrians, sensor failures, police so-
briety checkpoints, recurring congestion, non-
recurring congestion, and random traffic light
bulb burnouts. Obviously each of these com-
binations requires its own paper, and probably
book.
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