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Abstract

You know the moment. Someone is walking toward you in a corridor; you step aside to let them pass; they step
the same way; you both correct; they mirror you again. The “sidewalk shuffle” is usually filed under bad luck or
poor manners. We argue it is neither: it is physics. Two walkers approaching each other are two coupled oscillators,
and the standoff is the same spontaneous synchronization that flashes fireflies in unison and that set London’s
Millennium Bridge swaying in 2000. Modelling each walker as a decision loop and reducing the pair to a single
relative-phase variable, we show that a mutual standoff exists precisely when the walkers’ mutual attentiveness—
their politeness, in our notation the coupling strength K—exceeds their willingness to simply commit to a side.
Politeness, counterintuitively, is the cause: raising it enlarges the region of guaranteed deadlock. Our central result
is an impossibility theorem. In the perfectly symmetric limit of two identical, maximally polite walkers, the escape
from the standoff becomes marginal and the expected time to resolve it diverges—it grows without bound—as any
residual difference between the two walkers shrinks to zero, so two sufficiently polite people, left to their courtesy
alone, never pass. The only cure is to break symmetry—to be, briefly, rude. We confirm the theory on gait-lock,
a corpus of 2,000 instrumented corridor encounters: the most polite decile of walkers produces the longest standoffs,
and—our most actionable finding—directional floor arrows and painted lanes, which we model as an external field
that raises the coupling, make standoffs strictly worse. The safest corridor, we conclude, is a bare one.

Keywords: synchronization, Kuramoto model, pedestrian dynamics, OODA loop, metastability, politeness

1 Introduction

Two strangers approach along a corridor barely wide
enough for one. Each, meaning only to be helpful, steps
aside. By misfortune they step to the same side, and now
each is blocking the other exactly as before. Both correct;
both, again, choose the same side. What follows—the lit-
tle lateral oscillation, the nervous half-smile, the eventual
freeze—is one of the most reliably reproducible experi-
ences in public life. It has a folk name in every language
and no accepted explanation beyond embarrassment.

We propose that embarrassment is the symptom, not
the cause. The corridor standoff is a physical phenomenon
with a precise mathematical structure, and it belongs to
one of the best-understood families of behaviour in all
of science: spontaneous synchronization. When many
weakly interacting oscillators adjust themselves toward
one another, they can lock into a common rhythm without
any conductor. Fireflies along a riverbank flash in unison
this way [5]; pacemaker cells set the heartbeat this way;
and in June 2000 the newly opened Millennium Bridge in
London swayed alarmingly because the pedestrians on it,
each correcting their balance against the deck’s motion,

synchronized their footfalls into a single lateral drive [9].
The corridor standoff, we claim, is the same effect with a
population of two.

The reframing is not merely poetic. It makes the stand-
off predictable, and it inverts the folk remedy. Common
sense says the standoff is a failure of attention: if only
both walkers were paying more attention to one another,
it would resolve. We show the opposite. Attention to the
other walker—which we formalize as a coupling strength
and label, without irony, politeness—is exactly what locks
the two into step. The more polite the walkers, the wider
the range of conditions under which they are guaranteed
to deadlock, and, in the limit of perfect mutual courtesy,
the longer they remain stuck. Politeness does not resolve
the standoff. Politeness is the standoff.

Contributions. This paper makes four.
1. We model each walker as a single decision loop—an

observe–orient–decide–act (OODA) cycle in the sense
of Boyd [3]—and reduce a two-walker encounter to
one relative-phase variable obeying the Adler equation
(§3).

1



2. We prove the Standoff Theorem: a mutual standoff
exists if and only if politeness exceeds decisiveness, and
increasing politeness strictly enlarges the deadlocked
region (§4).

3. We prove Politeness Non-Termination: in the sym-
metric limit the expected time to escape the standoff
diverges, so two sufficiently polite walkers never pass
by courtesy alone (§5). We give an independent game-
theoretic derivation via the war of attrition.

4. We validate on the gait-lock corpus and derive a
policy consequence—the Signage Corollary—showing
that wayfinding markings make standoffs worse (§6–
§7).

Figure 1 sketches the picture: two walkers, two loops,
one phase difference between them.
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Figure 1. The two-body corridor as coupled oscillators. Each
walker runs an observe–orient–decide–act (OODA) loop; the
relative phase φ between the two loops is the single variable
that governs whether they lock.

2 Related Work

Pedestrian dynamics. Crowd motion has been mod-
elled with social-force fields [6], cellular automata, and
continuum flows, all of which reproduce lane formation
in dense counter-flow. These models treat avoidance as
a spatial repulsion and are calibrated for the many-body
regime; the two-body standoff, where the population is
too small to form a lane, is treated as noise. We instead
take the dyad as the fundamental unit and find that its
pathology is generic, not accidental.

Synchronization. The Kuramoto model [7, 1] is the
canonical account of phase-locking in populations of os-
cillators, with a sharp coupling threshold above which
coherence emerges. Its two-oscillator reduction is the
Adler equation [2], long used for injection-locked electron-
ics. We appear to be the first to identify the corridor
standoff as an instance of Adler locking, and the first to
interpret the coupling constant as an etiquette parameter.

Decision loops and tempo. Boyd’s OODA frame-
work [3] models an agent in an adversarial environment
as cycling through observation, orientation, decision, and

action, and holds that the agent with the faster loop im-
poses its tempo on the slower. We adopt the loop as
the microscopic model of a single walker’s gait correction
and show that when two loops run at equal tempo they
phase-lock—the tempo advantage that Boyd prescribes is,
in our terms, exactly the symmetry-breaking that ends a
standoff.

Metastability. That a perfectly balanced bistable ele-
ment can take unbounded time to settle is a classical re-
sult for electronic arbiters [8] and an old puzzle in the
guise of Buridan’s ass. Our non-termination theorem
is the pedestrian incarnation of arbiter metastability: a
walker perfectly balanced between two symmetric sides is
an arbiter that cannot, in bounded expected time, decide.

Etiquette. Formal treatments of politeness [4] frame
deference as face-saving investment. We give the invest-
ment a number and find, uncomfortably, that it is spent
buying deadlock.

3 Model

3.1 A walker is a loop

We model each walker i ∈ {A, B} as an oscillator whose
phase θi(t) runs around a gait-correction cycle of the
OODA form: observe the other walker’s apparent lean,
orient it against an internalized model of corridor eti-
quette, decide a side, and act by shifting weight. One
full cycle is one lateral correction. The natural frequency
ωi is the rate at which walker i would correct in isolation—
their intrinsic decisiveness.

3.2 Coupling is politeness

A polite walker weights the observed intention of the other
heavily in the orient step, nudging their own phase toward
the other’s. We write this mutual attentiveness as a sym-
metric coupling K ≥ 0 and take the standard sinusoidal
interaction, giving the two-oscillator Kuramoto system

θ̇A = ωA + K sin(θB − θA), (1)
θ̇B = ωB + K sin(θA − θB). (2)

3.3 Reduction to one variable

The encounter is governed entirely by the relative phase
φ ≡ θA − θB . Subtracting the two equations gives the
Adler equation

φ̇ = ∆ω − 2K sin φ, ∆ω ≡ ωA − ωB . (3)

Here φ = 0 is the in-phase state: both walkers correcting
to the same side at the same instant—the standoff. The
two quantities that decide the encounter are the politeness
K and the decisiveness mismatch ∆ω.
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Definition 1 (Boyd number). The dimensionless ratio

Bo ≡ ∆ω

2K
(4)

measures decisiveness relative to politeness. Bo ≪ 1 is a
maximally polite, tightly coupled encounter; Bo > 1 is a
decisive one.

A gentle version, if you read nothing else. Equa-
tion (3) says the phase gap φ is pushed apart by the
two walkers’ difference in decisiveness (∆ω) and pulled
together by their politeness (2K sin φ). When politeness
wins, the gap collapses to zero and stays there: that stuck-
together state is the standoff. Everything below is the
consequence of that one tug-of-war.

4 Results I: The Standoff Theorem

Theorem 1 (Standoff). The system (3) has a stable fixed
point—a sustained mutual standoff—if and only if

|∆ω| ≤ 2K, equivalently |Bo| ≤ 1. (5)

At the fixed point the walkers are phase-locked with φ∗ =
arcsin(∆ω/2K).

Proof sketch. Fixed points satisfy sin φ∗ = ∆ω/2K,
which admits a real solution iff |∆ω/2K| ≤ 1. Linearizing
(3), δφ̇ = −2K cos φ∗ δφ, so the branch with cos φ∗ > 0
is asymptotically stable. When |∆ω| > 2K no fixed point
exists, φ̇ never vanishes, and φ circulates—the walkers
drift out of phase and pass one another. The full deriva-
tion is given in Appendix A.

The content of (5) is the paper’s first uncomfortable claim.
The standoff is not a rare coincidence of two people choos-
ing the same side; it is the guaranteed outcome whenever
politeness K is large relative to the mismatch ∆ω. Be-
cause the locked region |∆ω| ≤ 2K grows with K, we
have immediately:

Corollary 1 (Courtesy is counterproductive). For fixed
∆ω, the set of encounters that end in a standoff is mono-
tonically increasing in politeness K. Two more-polite
walkers are more likely to deadlock than two less-polite
ones.

Figure 2 shows the phase velocity φ̇ as a function of φ
for several Boyd numbers. As Bo → 1− the stable and
unstable fixed points slide together and annihilate in a
saddle–node bifurcation on the circle; for Bo > 1 the
curve lifts off the axis and the walkers pass freely.
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Figure 2. Phase velocity φ̇ versus relative phase φ for a
family of Boyd numbers. Fixed points are the zero-crossings:
the stable and unstable branches merge and annihilate at Bo =
1 in a saddle–node bifurcation on the circle. For Bo > 1 the
curve never touches zero and the walkers pass.

5 Results II: Politeness Does Not Termi-
nate

The Standoff Theorem says two polite walkers get stuck.
It does not yet say for how long. One might hope that
a small perturbation—a twitch, a shift of a bag—always
frees them quickly. Our central result is that in the sym-
metric limit it does not.
Consider two identical walkers: same decisiveness, so
∆ω → 0 and Bo → 0. The standoff sits at φ∗ = 0, and
near it (3) linearizes to φ̇ ≈ −2Kφ; the pull toward the
locked state is strongest exactly here. To escape, the pair
must be driven over the opposing unstable point at φ = π
by noise of amplitude ε (a random asymmetry in stride).
The escape is a Kramers-type barrier crossing, and the
mean first-passage time obeys

Theorem 2 (Politeness Non-Termination). For two iden-
tical walkers (∆ω = 0, K > 0) perturbed by symmetric
noise of amplitude ε, the expected time to leave the stand-
off scales as

E[Tescape] ∼ π√
2K ε

−−−→
ε→0

∞. (6)

In the noiseless symmetric limit the standoff is never re-
solved: two perfectly polite, perfectly identical walkers do
not pass.

Proof sketch. At ∆ω = 0 the escape saddle is non-
hyperbolic; the flow through the bottleneck near φ∗ is
governed by φ̇ ∼ −2Kφ + εη(t), whose first-passage inte-
gral

∫
dφ/|φ̇| contributes the ε−1/2 factor. As ε → 0 the

integral diverges. See Appendix A.

The scaling exponent − 1
2 is the signature of a marginal

fixed point, and it is what our simulations reproduce
(Fig. 3). Note the direction of the effect: since the pref-
actor falls as K−1/2 but the barrier that noise must clear
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is set by the same K, raising politeness lengthens the ex-
pected standoff. Apologizing—a burst of increased mutual
attention, i.e. a spike in K—is, on this account, strictly
counterproductive.

An independent derivation. The same impossibility
follows from game theory. Treat the corridor as a sym-
metric war of attrition: each walker chooses how long to
keep deferring, deferral is costly in time, and a collision
is catastrophic. The unique symmetric equilibrium is a
mixed strategy with a memoryless waiting time; two walk-
ers both playing it re-enter the mutual deferral repeat-
edly, reproducing the shuffle, and the symmetric game
has no pure resolution. Only an asymmetry—a tie-break
the two players can both observe and agree to condition
on—selects a pure equilibrium and ends the encounter.
This is the game-theoretic face of Bo > 1.
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Figure 3. Mean first-passage time out of the standoff ver-
sus residual asymmetry ε, from 105 RK4 integrations of (3)
(points) against the theoretical scaling (line). The fitted slope
is −1/2; as ε → 0—two identical, perfectly polite walkers—the
expected escape time diverges.

6 Empirical Validation

The gait-lock corpus. We recorded N = 2,000 dyadic
corridor encounters with overhead depth cameras in a
1.2 m instrumented vestibule installed at four sites: a pub-
lic library, a hospital concourse, a transit interchange, and
a university humanities building (selected for its maxi-
mally deferential population). Each encounter yields the
relative-phase trajectory φ(t) at 120 Hz, a standoff/no-
standoff label (two raters, κ = 0.91), the number of mir-
rored side-steps—the shuffle count S—and the total res-
olution time T . Summary statistics are in Table 1.

Politeness predicts deadlock. Each participant com-
pleted the 12-item Post-Hoc Etiquette Inventory (PHEI-
12), mapped to an estimated coupling K̂ via a fitted lo-
gistic link. Consistent with the Standoff Theorem, the
most polite decile produced a mean shuffle count of 4.7

Table 1. The gait-lock corpus and interventions.

Condition / site N Standoff % Mean T (s)

Library 512 34 1.7
Hospital concourse 488 29 1.5
Transit interchange 517 41 2.1
Humanities bldg. 483 52 2.6

Baseline (all) 2000 38 1.9
Rudeness arm 240 3 0.4

against 1.2 for the least polite decile—the courteous get
stuck almost four times as long (Fig. 4, left).

Rudeness resolves. In a randomized intervention, con-
federates were instructed to fix a side pre-emptively and
never re-observe (imposing ∆ω, driving Bo > 1). The
standoff rate fell from 38% to 3% and mean resolution
time from 1.9 s to 0.4 s (p < 0.001, mixed-effects model
with a random intercept per site)—a causal confirmation
of the symmetry-breaking prediction of the Standoff The-
orem.

7 The Signage Corollary and a Policy

Our most actionable result concerns the built environ-
ment. Directional floor arrows, painted lanes, and “keep
right” markings are intended to reduce conflict. In our
model they do the opposite. Such markings act as an ex-
ternal alignment field that adds to the mutual coupling,

Keff = K + χ ρsign, (7)

where ρsign is the density of directional cues and χ > 0
a susceptibility. By the Standoff Theorem, larger Keff
enlarges the deadlocked region. The signage ablation
confirms it: mean shuffle count rose monotonically from
1.1 (bare floor) to 2.6 (full lane markings) (Fig. 4, right;
p ≈ 0.003).

Corollary 2 (Signage). Adding directional wayfinding
cues to a corridor strictly increases the expected duration
of a standoff.

The prescription writes itself, and it is austere. The safest
corridor carries no arrows, no lanes, and no instructions—
only, at most, unobtrusive typographic labelling of where
you are, never of where to go. A bare, sign-free surface
minimizes Keff and therefore the expected standoff. Good
corridor design, on this theory, is indistinguishable from
good minimalist typography: remove everything that is
not load-bearing, and let the walkers break their own sym-
metry.

8 Discussion

Limitations. Our model is a two-body theory. Three-
abreast encounters admit richer dynamics—frustrated
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Figure 4. Both politeness and signage lengthen the shuffle. Left: mean mirrored side-step count S rises monotonically across
self-reported politeness deciles—the courteous get stuck longest. Right: S rises with the richness of directional floor markings
(bare → text → arrows → full lanes), confirming the Signage Corollary. Error bars are bootstrap 95% CIs.

locking, in which no assignment of sides satisfies all
pairs—which we leave to future work. We assume walkers
carry no strong external asymmetry; an obvious phone,
an umbrella, or a side-slung bag injects a fixed ∆ω and,
helpfully, ends standoffs early. This predicts, correctly,
that the standoff is rarest among people already looking
at their phones, a result we regard as socially inconvenient
but theoretically sound.

Threats to validity. The PHEI-12 measures self-
reported politeness, which may diverge from the coupling
K actually enacted in a corridor. The instructed-rudeness
arm raises an ethical question we take seriously: momen-
tary rudeness is, on our theory, a public good, and the
deferential majority quietly subsidize the decisive minor-
ity who break the deadlock on everyone’s behalf.

Why it feels like manners. The theory explains the
persistent folk-attribution to etiquette. The parameter
that governs the standoff genuinely is the walkers’ mutual
deference; the error is only in its sign. Courtesy is not
the solution being imperfectly applied. Courtesy is the
coupling.

9 Conclusion

The corridor standoff is spontaneous synchronization in a
population of two. Politeness is the coupling that locks
the two walkers together; above a threshold set by the
Boyd number the deadlock is guaranteed, and in the
symmetric limit it does not, in expectation, ever end.
The remedy is not more courtesy but less: a decisive,
symmetry-breaking commitment to one side—and, in the
built environment, the removal of the very signage meant
to help. The polite thing to do, it turns out, is to be, for
a single step, rude.

Acknowledgements. We thank the deferential popu-
lation of the humanities building, who gave generously of
their time by being unable to leave it.
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A Derivations

Adler reduction and locking. With θ̇A,B = ωA,B + K sin(θB,A − θA,B) and φ = θA − θB , subtraction gives φ̇ =
∆ω − 2K sin φ. Fixed points require sin φ∗ = ∆ω/2K, real iff |∆ω| ≤ 2K. Stability follows from ∂φφ̇ = −2K cos φ∗.

Escape-time scaling. Near the marginal saddle at ∆ω = 0 write φ̇ = −2Kφ + ε η(t) with ⟨η(t)η(t′)⟩ = δ(t − t′).
The mean first-passage time to a threshold φc is

E[Tescape] = 1
ε2

∫ φc

0
dx e2Kx2/ε2

∫ x

−∞
dy e−2Ky2/ε2

,

whose small-ε asymptotics give E[Tescape] ∼ π/
√

2Kε, the − 1
2 scaling reported in (6).
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