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Abstract

Optical illusions deceive the visual perception of aikido techniques, affecting various as-
pects of its learning and teaching. just like a magic trick, illusions in aikide make us believe
we are seeing something that is not there or is not happening, generating confusion in
class and frustraticn in students and instructors. By dissecting the compenents of aikido
routines, we can identify and understand the sources of ilusions; this can help us improve
the methods of communicating aiki principles.* Here we discuss how illusory visual stim-
ufi-distort our interpretation of rolling and failing, pastnered techniques of neutralization,
projections-throws, and weapeons.

Daoes the rim along the edge of this tatami mat appear to you as a straight line?
It looks curved to me. Is it not true that if you extend this line out indefinitely,
it will circle the Farth and ecme back to itself? Then it must be curved.

~ Koichi Tohei (Reed, 1992: 256}

Introduction

Optical illusions are misleading images that deceive the visual perception
of shape, size, color, or motion. Hlusory visual stimuli make us believe we
are seeing something that is not there or is not happening. The gentle and
relaxed manner with which an aikido practitioner throws a partner creates
the impression rhat no force has been involved in the technique. This is be-
cause the human eye tends to not see the entire sequence of the technique,
but only its most conspicuous component (i.e., an opponent falling). Ef-
ficiency in causing imbalance, applying leverage, and using gravity (force)
are the secrets of this “magic.”

Aikido (aiki = harmony, do = path, the way of) is rich in optical illu-
sions. They interfere with our perception of a throw, causing confusion in
class and frustration in students and instructors. Here we discuss how illu-
sory visual stimuli distort our interpretation of a variety of aikido routines,
including rolling and falling, partnered neutralization techniques, projec-
tions-throws, and weapons. By dissecting the components of aikido rou-
tines, we can identify and understand the sources of the illusions. This can
help us improve the methods for teaching aiki principles.

* Note:

“Aiki principles” refers to the
complete art of aikido, including
techniques, biophysical principles
{gravity acting upon the bedy,
centripetal force, leverage), and
mind-and-body coordination {mental
intention matches physical action).

Photographs courtesy of A. Espinosa
and G. Paz-y-Misio C.
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In this article, we divide aikido’s optical illusions in two broad catego-
ries, static and dynamic. To comprehend the complexity of aikido’s most
deceiving and common illusions, the dynamic ones, we must first discuss
the static illusions. We recommend that students and instructors follow this
approach.

Static Illusions

Static illusions can be attributed to errors in perceiving contrast, size, ori-
entation, or any combination of these variables. Below we provide three
examples:

1) size-contrast
2) orientation-contrast, and
3) size-orientation-contrast illusions.

An example of size-contrast illusion is shown in Figure 1, where two iden-
tical calligraphies of the character ki (= life energy, spirit of harmony) are
surrounded by four smaller (A) or larger (B) examples of the same charac-
ter. For the observer, it appears that the calligraphy within the small sym-
bols is larger than that within the large symbols. An even more impressive
example of size-contrast illusion is depicted (C-D). When the human eye
sees two mirror images of an aikido practitioner helding a waoden staff (jo),
the attention is focused on the staff. If the practitioner keeps his arm bent
(C), this creates the illusory effect of shortening the staff. In conrrast, when
his arm is extended (D), this has the effect of lengthening the staff. The il-
lusion results from a misinterpretation of the staff'’s length (size) due to the
position of the aikido practitioner in respect to the staff and the flexion or
extension of his arm. An analogous example of this type of illusion is shown
in Figures E-E

Figure 1
Size-contrast illusions

The two calligraphies surrounded by four smaller (A)

ot larger {B) characters are identical.
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The length of the staff held by the aikido practitioner in the two mirror images
(C-D) is the same {dashed line), but the pasition of the practitioner with respect
to the staff differs (solid line) as a consequence of flexing or extending his arm.

The demonstration is simple vet powerful (E-F): when the practitioner holds the
staff wirh his arms close to the body, the staff looks shorter than when he keeps
his arms wide open. Although the length of the staff never changes (dashed Line},
the position of his arms does (solid line). In all these cases, the scale and distribu-
tion of the elements in the surrounding environment interfere with the percep-
tion of size.
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An example of orientation-contrast illusion is illustrated in Figure 2. In
this case, various wooden staffs (jo) are arranged equidistant and parallel
to each other, while wooden knives cross them in opposite directions. This
contrasting orientation of lines creates the iliusion that the staffs merge
near their ends.

Examples of size-orientation-contrast illusions are presented in Figure 3.
The two suzu bells (A) (used for vigorous aikide chanting) are identical.
However, the orientation of the lines in the background makes the bell on
the left look larger than the one on the right. The three photographs of an
aikido practitioner standing and holding a staff (B) are also identical, but
the background creates the illusion that the one furthest away is the big-
gest. Finally, the arrangement of two wooden swords (bokkens) within two
diverging staffs gives the impression that the upper sword is longer than the
lower one (C).

Figure 2
Orientation-contrast illusion

The opposite orientation of the woeden knives (tanto) in respect
to the staffs creates the illusion that the staffs merge near their ends.
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Figure 3
Size-orientation-contrast illusions

The orientation and arrangement of
the lines in the background give the
impression that the suzu bells (A)
and the photographs of the aikido
practitioner {B} differ in size.

A sitnitar ilisory effect emerges when
two wooden swords are arranged

within twao diverging staffs (C}).
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Dynamic [llusions

Dynamic optical illusions are also caused by errors in perceiving contrast,
size or orientation, but these illusory visual stimuli emerge only when these
variables interact in motion. Some illusions, for example, suggest move-
ment of a stationary practitioner as a result of the motion of others around
him. There are scenarios in which twe or more practitioners move with
similar velociries, however their speed can be perceived as different; more-
over, if two practitioners move at the same speed, it may seem like the one
performing the technique remains still while his partner is moving. Dynam-
ic illusions arise from the interaction of the practitioners’ kinetic patterns
(unique o the human anatomy), with their relative speed of movement
while executing a technique and the fearures of the environment {conrrast,
size, and orientation of ohjects; light, depth, and texture of the background;
even sounds and/or noise can interfere with the perception of movement).

Aikido techniques include a complex combination of apparently inde-
pendent movements in a three dimensional environment. The instructor
usually performs all these “independent” components with accuracy and
blends them into harmonious motions. Because the human eye captures
the most conspicuous element of this blend, the student inadvertently dis-
regards details. His visual perception of the instructor’s performance is in-
complete and illusory. Student and instructor are usually unaware of this
phenomenon. Since the illusion is not cenceptual but perceptual, knowing
that the effect is illusory does not diminish the strength of the illusion.
Shortly, student and instructor develop a negative feedback loop: the young
practitioner continues to mimic only the most conspicuous e¢lement of the
routine while the instructor struggles to communicate the important derails
within the entire technique. The illusion corrupts the correct understand-
ing of those details because, in numerous cases, the student cannot even see
them. At the end, student and instructor agree that only long-term training
and arduous physical workout will take care of the problem.

We believe that this difhculty can be minimized, not by blindly fighting
against the scrength of the illusion (i-e., via long-term physical workout un-
til the body, not the mind, finds the answer to the problem), but rather by
consciously acknowledging its existence. Here are a few tips that can help
you achieve this goal.

1. Assume that all aikido techniques include one or more optical illusions.

2. Acknowledge that when watching a rechnique the iilusions emerge
when the movements of the one-point (hara) “central point,” or the
body’s center of equilibrium {locared about two inches below the navel},
interact with movements of the upper limbs {the “details,” above}. If the
body moves up/down (by squating), rorates (by turning), or shifts (by
stepping}, the arms will also move in these directions. In physical termns,
this is true even if the practitioner never moves the joints of his arms.
Why? Because the body cannot move without taking the limbs with it!
In consequence, subtle motions of the arms, which are characteristic of
aikido arts, will appear huge to the observer’s eye given that they are
enhanced by the motions of the one-point. The observer will tend to
exaggerate and/or distort these or any other movement linked to the
motions of the one-point.

3. Make sure you understand the movements of the one-point and the
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Figure 4
Forward roll from a formal sitting posture (seiza)

Starting position: formal sitting
posture (A). Raise your body uprand
“throw” yourself into a forward roll
{B). Continue rolling (C-1D}.

Slow down and prepare yourself to
“knee walk” (E-F). The optical illu-
sion makes the observer believe the
practitioner quickly curls the body

o execute the roll {incorrect B) and
i Incorrect-B incorrect-C
tries to stand up as soon as the back

touches the mat (incorrect C).

The early curling of the body.compro-
mises the entire technique preventing
the practitioner from finishing the
roll (incorrect E}. The roll should be
big, long, and forward, however, the
student sees it as small, short, and
compressed.
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movements of the upper limbs separarely before arrempting to blend them.
4. Be critical abour yourself and allow others to correct you. They
should akso be aware of the potential existence of illusions.
5. Be sensitive with yourself and others. Remember that, like viewing a
magic trick repeated numerous times, knowing chat a visual effect is
iltusory does not diminish the strength of the illusion.

Below we provide examples of how dynamic illusions distort our inter-
pretation of a variety of aikido arts. Each figure includes a detailed descrip-
tion of how to perform the routines. “Incorrect” execution of a technique
or parts of a technique is indicated.

Figure 5 .
Three-palms-up lock

This lock relies on complex anguiar trajectories applied to the arm: one in the
direction of each of the practitioner’s hands (down and in}, and another in the
direction of the atracker’s shoulder (see three arrows). These trajectories converge
into a major center — the attacker’s shoulder. The optical illusion misteads the
interpreration of the technique, making the chserver believe that the practitioner
is turning his torso to his right (incorrect A), which actually frees the attacker or,
even worse, injures her shoulder rather than simply restricting her movement.
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Figure 6
Wrist lock

Keep the attacker’s fingers pointing up
and bend the attacker's wrist roward
the one-point (A-B). The trajectory
of the technigue, which connects

the wrist with the elbow, shoulder
and one-point, forces the attacker to
kneel. To the observer, it appears as if
the practitioner is lifting the attacker’s
arm and projecting it over her head
{(incorrect A), which leads to a loss of
comtrol of the lock (incorrect B} and
of the entire technique.
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Figure 7
Lateral projection from a formal sitting posture

Attacker (right) petforms a rwo-handed wrists grab (A). De-
fender {left) moves his right hand upwards, fingertips point-
ing to the sky (B). Defender’s left hand mirrors the initial
motion of the right hand and then he {eads the attacker out
and hack down o her rear diagonal side (C). The defender’s
right knee tises up and he twists the attacker’s wrist with his
right hand at the same time that the left hand addresses the
direction of her movement. Artacker turns complerely over

her hip and does a break fall {C).

The optical illusion in this technique is strong. It looks as
if the defender pushes the actacker backwards (incorrect B)
and attempts to walk over her (incorrect C). The success-

ful execution of this throw relies on the rotation of the
attacker’s body, which is centered down and very close to
the defender’s right knee.
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Figure 8
Harpcon throw

The practitioner (standing) leads the
attacker into a stooped position {(A)
before projecting her into a forward
rol! (BY and a break fall (C).

The projection is gentle and parailel
to the ground. However, the optical
illusion makes it appear as a rough
downward throw against the mat,
mostly energized by the practitioner
pushing the attacker with his arm
{incorrect A},

The impressive power of
this technique is generated
by the movement of the
practitioner’s entire body
{not his arm!} since he
steps forward while leading
the student in the same
direction.
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Figure 9

Wrist-bent-toward-shoulder throw

The practitioner {right} hends the
attacker’s wrist toward her shoulder
(A-B), leading her to sit (C) or pro-
jecting her backward down onto the
mat (D). To the observer, it appears as
if the practitioner is walking forward
(incorrect A), projecting the attacker’s
wrist over her head, and throwing her
far away from him. The technique,
however, takes place within the
practitioner’s individual space, with
ne significant walking, hut with subtle
SQUALEINE.
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Figure 10
Neutralization of a thrust attack with a knife (tanto)

Arttacker {left) thrusts the knife
toward the defender’s abdomen (A-B}.
Defender redirects the artack slightly
down and out at the same time that

he secures the attacker’s wrist (C
detail}. Defender bends the attacker's
wrist toward her shoulder {ID), which
takes her down on her knees (E; knife
points upwards, see detail F). Because
the attacker kneels leaving her hand
up, it appears to the ohserver as if the
defender lifts the knife and projects
it over the attacker’s head (incorrect
D-E). The lock is secure only if the
attacker's wrist is firmly redirected
down and toward her one-point.
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Figure 11
Cut with knife (tanto), sword (bokken) and staff (jo)

The verrical cut with an open hand is identical to the cut with a knife, sword or
staff (A-B-C). Since the weapon is an extension of the body, the adjustments to
the length of it are important, but should not compromise the correct maorion.
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Because the aikido practivioner focuses his sight on the horizon while cutting
with a weapon {D-E), it appeats to the observer as if he is throwing the weapon
forward trying to reach a distanr target (incorrect D-E). In reality, the cut is close
to the practitioner’s body and directed to the ground even though his eye vector

and intention converge on the horizon.
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Concluding Remarks

To expedite the learning process, aikido’s magic should be revealed to all
students. In this way, students will understand critically and analytically the
logic of aikido. They will also become efficient and independent in their
development. Since errors in visual perception are universal to the eye, op-
tical illusions might not he exclusive to aiki arts. Like aikido, other martial
disciplines that rely on throws and projections can hide optical illusions
in their forms. Throws and projections are based on equiangular {spiral)
trajectories, with continuous wide rotations of the one-point. Combined
with arm movements, these can creare illusions. Striking arts, in contrast,
emphasize on rotations of the one-point and linear blows, which commu-
nicate less confusing information to the eye (linear, of course, in relative
terms}. With this article, we hope that we have generated an awareness of
some intrinsic difficulties in leaming and teaching aikido principles, and we
have suggested strategies to deal with them.
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