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Abstract

The aim of this study is to determine the effect that uncertainty,
in relation to the probability of error, exerts on the reaction
response and speed during the lunge in fencing. The participants
were 18 regional-level fencers with over five years’ experience.
Force platforms under the feet recorded the horizontal compo-
nents of the reaction forces, from which the kinematic parame-
ters of the center of mass were calculated. An electronic system
to present stimuli, controlled by a programmable clock, pro-
jected a target onto a screen that represented a plastron. In situa-
tions without uncertainty, the fencers had to lunge as swiftly as
possible when a circle (the target) appeared in the center of the
plastron, trying to touch the center of the circle with the tip of
the sword. In situations with uncertainty, the fencers had the
same target as in the previous situation but they received the
information that they had to change the lunge into a defensive
move if the target disappeared from the plastron during the
action. The results indicate that the reaction time and the move-
ment time increased with uncertainty. Although there were no
differences for the horizontal velocity of the center of mass at
the end of the acceleration phase, the mean horizontal velocity
of the lunge was reduced by the effect of the uncertainty. Prior
knowledge of the opponent’s possible action implies a reduction
in uncertainty, reducing movement time as well as meaning
faster execution, thereby increasing the success of the lunge in
fencing.

Key words: Motor control, biomechanics, neuropsychology,
fencing, reaction response, uncertainty.

Introduction

Previous studies, where high-level fencers changed tar-
gets during the lunges showed that when the number of
possible responses is increased during attacks (uncer-
tainty), simple reaction times (RT) and choice reaction
times (CRT) also increase, but do not affect the coordina-
tion of the movement pattern (Gutiérrez-Davila et al.,
2013a; 2013b).

In both studies, we have confirmed that the veloc-
ity of the center of mass (CoM) at the end of the horizon-
tal acceleration phase decreased as uncertainty increased.
Despite this, we should exercise caution when making
this statement, since the reduction in speed of the CoM
could be related to the adjustments made when increasing
the CRT. We should indicate that the CRT required to
process the target change occurs during the acceleration
phase.

The protocols used in the two mentioned studies
do not permit us to confirm the independent effect of the
uncertainty regarding the speed of the CoM, in addition to

the methodological drawbacks posed by the fact of com-
paring velocity values among different movement patterns
(with or without a target change). In this work, the meth-
odology was designed to test the independent effect of
uncertainty on the velocity of the CoM. To do this, under
the two experimental conditions, we used attack actions
where no target change occurred and uncertainty was
considered to be the level of probability that an error
might result from that attack action, implying an inhibi-
tion of the planned movement pattern.

This type of uncertainty, due to the probability of
error during the execution of the planned movement pat-
tern, is common in fencing and is related to the tactical
component whereby is possible to reduce uncertainty and
execute a rapid and precise movement pattern (Borysiuk
and Waskiewicz, 2008; Czajkowski, 2009).

The relevance of the tactical component in fencing
goes far beyond trying to reduce the uncertainty prompted
by the stimuli that trigger the response and thereby
shorten the time to process information (Schmidt and Lee,
2011; Stein, 2008), as the fencer also uses tactics to pre-
dict the defensive action of the opponent during the at-
tack. In this way, it is possible to reduce uncertainty dur-
ing the movement time and execute a predetermined at-
tack action meant to mislead the opponent.

In view of the above, when we analyze attack ac-
tions in fencing against distant targets, the concept of
anticipation refers to a conscious action, as part of the
tactical component or strategic expectancy, through which
the opponent’s defensive movements are predicted during
the attack (Gao et al., 2009). In this predictive sense, we
could consider that the attacker’s probabilities of antici-
pating the defender will depend on the level of uncer-
tainty that the fencer has before beginning the attack.

The influence that this type of uncertainty has dur-
ing attack actions in fencing could be explained by certain
findings in cognitive neuroscience. Currently, two main
pathways are believed to transmit the visual information
gathered through the primary visual cortex to other corti-
cal areas. Each of these routes provides information with
different uses and functions for the visual perception of
objects (Goodale and Westwood, 2004; Milner and
Goodale, 1995; Ungerleider and Mishkin, 1982). The
dorsal pathway or system (directed towards the posterior
parietal lobule) identifies the location of objects and their
movements while the ventral visual pathway or system
(directed towards the cortex of the inferior temporal lob-
ule) is responsible for identifying objects.

For sports movements requiring anticipation, Van
der Kamp et al., (2008) have described how the visual
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perception of information sources that regulate the reac-
tion response (RR) require the synchronized interaction of
the two visual systems, each serving its respective func-
tion. Both systems work at different points in space and
time. That is, the information used by the dorsal stream is
immediate, relatively rapid, and associated with automatic
movements in which it is not necessary to be conscious of
how the movement is made or of what type of information
is used (Goodale and Westwood, 2004). In contrast, the
ventral stream is associated with explicit consciousness,
enabling the identification of the action most appropriate
to reach the target. The ventral stream can also at times
have a certain control over movement when the situation
is not completely favorable to the dorsal system, as may
occur in situations involving uncertainty during an action
(Goodale and Westwood, 2004).

Despite the above-mentioned differences, the two
systems work in close coordination (Glover, 2004; Van
der Kamp et al., 2008), although, depending on the situa-
tion, the control of the movement can be dominated more
by one visual stream. Therefore, when an attack action
has a high probability of beating the opponent (without
uncertainty), the movement pattern is made automatically
without the need for conscious movement (Gao et al.,
2009). In this situation, the dorsal visual system would
control the movement. In contrast, uncertainty in the
attack (the probability of error due to an unexpected de-
fensive action by the opponent) would require continuous
visual information concerning the defensive actions of the
opponent. This situation would require mastery of the
ventral system and thus a reduction in the speed to main-
tain the precision of the action.

The aim of this study is to determine the effect that
uncertainty due to the possibility of error caused by an
unexpected action by the opponent during the simple
lunge in fencing exerts on the temporal parameters of the
reaction response as well as on the speed of the execution.
According to the above-mentioned researchers, the hy-
pothesis is that the uncertainty due to an unforeseen ac-
tion by the opponent during the execution of a pro-
grammed movement pattern will increase the temporal
patterns of the response reaction and reduce the speed of
the center of mass.

Methods

Participants

The participants were 18 fencers (14 male and 4 female)
with over five years’ competitive experience at regional
level. Ten of them were specialists in epée and the other
eight were specialists in foil (age 25.1 + 6.5 years; height
1.75 £ 0.08 m; mass 70.5 = 10.9 kg). All of the partici-
pants were informed about the study and their participa-
tion and gave their written consent to participate in this
study, following the guidelines of the Ethics Commission
of the University.

Experimental set-up

Two Dinascan/IBV force platforms, A and B, (Instituto de
Biomecanica de Valencia, Valencia, Spain) were used,
operating at 500 Hz, permitting the recording of the hori-

zontal component of the reaction force from each force
platform, (Fax and Fgx). A video camera, Casio EX -
FH20, at 70 Hz recorded the sagittal plane of the fencers,
from which the position of their CoM was determined
before starting the movement. A projector connected to a
computer with an external programmable card projected a
black circle (the target), 0.1 m in diameter onto the geo-
metric center of a white screen of 0.7 x 0.55 m, which
acted as a plastron. The geometric center of the screen
was situated at a height corresponding to 70% of the
height of the fencer. The weapons were fitted with an
electronic chronometer (1/1000 s), adapted to the wired
system that recorded the reaction-response time (RRT),
this being considered as the time period from the instant
when the circle appeared (S;) until the tip of the sword
struck the plastron. An electronic signal was used to start
the recording of the two platforms using the chronometer
at instant S;. This same signal was used to synchronize
the camera by the lighting of a LED.

Procedures
Following the protocol of Williams and Walmsley (2000),
after a prior 15-min warm-up the fencers received instruc-
tions to remain motionless in their habitual en garde posi-
tion, placing their feet on the two force platforms, A and
B. The big toe of the rear foot was situated at a distance
of 1.5 times the fencer’s height away from the plastron.
When the circle (target) was projected onto the plastron
(S)), the fencer had to make a direct long lunge as quickly
as possible, in a reaction time situation, to place the tip of
the sword inside the circle. After various long lunges
towards the plastron at the pre-established distance, the
fencers were allowed to adjust the distance until they felt
comfortable at the new distance. The participants reduced
the initial distance of the plastron by a mean of 0.001 +
0.069 m. Before beginning the recording trials, the fenc-
ers completed a session of several attacks against the
plastron until they became accustomed to the system.

For the records of the first experimental condition,
where there was no uncertainty, the fencers had to make a
simple straight lunge when the circle appeared in the
center of the plastron (S;). Five valid trials were con-
ducted for all the subjects, and the reaction-response time
(RRT) was recorded. The errors were noted when the
point of the sword did not reach the circle. Using the
methodology of Gutiérrez-Davila, et al., (2006), the be-
ginning of the movement was determined from the instant
when the net force of the horizontal component (forces
under each foot, Fax + Fpyx) reached a value of greater
than or equal to 1% of the fencer’s body weight. When
this time was less than 100 ms, the trial was repeated.

Next, the trials with uncertainty during the lunge
were recorded. As in the previous situation, beginning in
the en garde position, the fencers lunged as swiftly as
possible trying to place the sword point inside the circle
that appeared within the plastron (S;). In this experimen-
tal condition, the fencer was instructed to convert the
attack to a defensive move if the circle disappeared during
the lunge (S,). The defensive movement, an alternative to
the attack action, consisted of striking the sword against a
blade attached to the left side of the plastron (Figure 1),
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Figure 1. Movement sequence of the lunge (upper) and time scheme of the two situations: without uncertainty

(a) and with uncertainty (b).

using a “parry”. To determine the instant (t,) when the
target disappears in the course of the lunge (S,), the time
components of the median reaction response time of 5
valid trials of straight thrust were used (t, = Reaction
Time + ¥4 Movement Time). S, appeared once the fencer
began his/her movement and then had time to change the
trajectory, before the "point of no return". Once thought
has passed this point, there is no turning back; the action
is inevitable and it is not possible to change the attack to a
defensive move (Osman et al., 1986).

The learning factor was prevented by the perform-
ance of 10 trials in which the two conditions were pre-
sented at random: five valid trials where the target disap-
peared during the lunge and five trials where the target
remained projected until the point of the sword touched
the plastron. In this second experimental condition, with
uncertainty, only five valid trials where the target re-
mained projected until the sword touched the plastron
were recorded and only the trial in which the RRT
reached the median value was analyzed. Figure 1 shows
the sequence of movement together with a time scheme of
the two experimental conditions. The experimental condi-
tions were in a random counterbalanced order among the
participants.

Data analysis

In addition, the two temporal components of the reaction
response time (RRT) were recorded: 1) the reaction time
(RT), defined as the period from the appearance of the
stimulus (S,), until the movement began in the force plate
(tmg), and 2) the movement time (MT), defined as the
period from the initial movement until the instant when
the point of the sword touched the plastron and the switch
stopped the digital timer. The horizontal acceleration
phase, (tacceLeraTion), Was defined as the time period

between the start of the movement (tyy;), and the instant
when the horizontal force became lower than 4N (take-
off).

The force-platform data were used to determine
the records of the velocities and displacements of the
center of mass (CoM) of the fencer plus the sword arm.
To do this, the horizontal acceleration was calculated
from the net horizontal force of the two platforms (Fax +
Fpx) and the mass of the fencer, by applying Newton’s
second law, ax (com) = Frx/m, where ax (com, Frx, and m
are body CoM horizontal acceleration (m's™), horizontal
ground reaction forces (N), and the fencer’s mass (kg),
respectively, (Do and Yiou 1999). Next, the horizontal
component of velocity (vxcom)) Was determined as well
as, the displacement of the CoM (sx(com)), through the
integration of the acceleration-time function, using the
trapezoidal method (Robertson, et al., 2004). The integra-
tion constants were determined from the video images.
To do this, five images were digitalized at a frequency of
30 Hz, from the beginning of the movement (t,), using the
14-segment coordinate model plus two markers situated
on the sword blade (the handle and just at the tip), to-
gether with the inertia parameters proposed by Zatsiorsky
and Seluyanov (1983) and adapted by Leva, (1996). For
the conversion of the data to a real scale, a reference sys-
tem of 1.58 x 1.58 x 1 m was used. Finally, the integra-
tion constants were determined by calculating the mean of
the plane coordinates of the CoM position of the five
digitalized images, considering the origin to be the tip of
the trailing foot. The initial positions of the CoM and the
sword’s handle were calculated.

The possible differences in the horizontal dis-
placement and velocity of the CoM (sx(com) and Vycom))
were evaluated in the two experimental conditions by
blocking the time factor. Therefore, the horizontal dis-
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placement and velocity of the CoM (sSx(com) and Vycom))
was recorded at 0.2 s from the start of the movement and
in the final phase of horizontal acceleration. We consid-
ered the possibility that there might be some differences
between the two experimental conditions of uncertainty in
regard to the duration and to the horizontal displacement
of the CoM during the acceleration phase. To facilitate
comparisons, the final part of the longer of the two se-
lected trials of each fencer was truncated to make both
trials have the same time during the acceleration phase
(tACCELERATION)- This produced “time—equated” trials.

Statistical analyses

Results were analyzed using the Statistical Package for
the Social Sciences, SPSS v. 20.0 software for Windows.
For each variable and experimental condition, the mean
and standard deviations were calculated. The differences
between the means of the variables were determined in
the two experimental conditions (with and without uncer-
tainty during the action) using a repeated-measures analy-
sis of variance (ANOVA). The level for acceptance of
significance (o) was set at 0.05. Mean differences be-
tween conditions and 95% confidence intervals (CI) were
calculated. Effect-size statistics were assessed using
Cohen’s d. Taking into account the cutoff established by
Cohen, the effect size could be small (<0.2), medium (<
0.5), or large (<0.8). The reliability of the tests was as-
sessed by a repeated-measures analysis of variance ap-
plied to all the trials in the two experimental conditions (5
trials), taking the reaction-response time (RRT) as a de-
pendent variable. No significant differences were found
between the tests. The intraclass correlation coefficients
were 0.915 for the trial without uncertainty, and 0.900 (all
p <0.001) with uncertainty.

Results

Figures 2a and 2b show the net horizontal forces
(FaxtFpx) exerted by two participants, as representative
of the sample. The values are expressed as a percentage of
body weight. It was found that, when the lunge was made
with uncertainty due to the possibility of error during the
action, the time of starting to apply horizontal forces,
(tm1), was delayed, implying a longer reaction time. Dur-
ing the first instants, after t;y; (between t = 0 and t = 0.15
s), the values of the horizontal force increased in the ab-
sence of uncertainty. The mean horizontal force applied
during the acceleration phase was higher for the attacks
made without uncertainty, while the time of applying
horizontal forces was longer with uncertainty. Therefore,
following Figure 2, without uncertainty, the horizontal
impulse was less in some cases (a) and greater in others
(b). The maximum values of horizontal force were deter-
mined at the middle-end phase of the impulse for the two
conditions.

The data are presented in Table 1. Before the start
of the movement (t;y), during the en garde phase, no
statistically significant differences were found between
the two attack situations proposed (with and without un-
certainty) in the position of the CoM and the marker situ-
ated on the hand guard of the foil. The mean reaction time
was greater for the situation with uncertainty (0.174 +
0.016 s vs. 0.193 + 0.041 s; p < 0.05). After 0.2 s from
the start of movement (tyy;), the horizontal displacement
of the CoM (sx(com)) Was significantly greater without
uncertainty (0.026 = 0.008 m vs. 0.022 + 0.009 m; p <
0.05). A similar statistical trend was found for the hori-
zontal velocity (vxcom)) reached at 0.2 s from the start
(0.380 £ 0.105 m's™ vs. 0.325 + 0.131 ms™; p < 0.05).
Figure 2 shows typical biomechanical examples for the
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Figure 2. Net horizontal forces (F,x+Fgx) exerted by two participants (a and b, respectively) during the lunge, with
uncertainty and without uncertainty during the action. The values (N) are expressed as percentage of body weight.



70

Uncertainty during the lunge

Table 1. Descriptive statistics and repeated-measures ANOVA for the most significant variables related to the lunge without

and with uncertainty during the action, respectively.

Without With Mean

uncertainty uncertainty Differences
Variables Mean (SD)  Mean (4SD) Mean (+SD)  95% CI Effec; e
Initial en garde position (t;x;)
Vertical position CoM (m) .898 (.072) .897 (.081) .001 (.031) -.014to0.016 0
Horizontal position CoM (m) .360 (.078) .361 (.089) -.001 (.039) -.020t0.018 0
Vertical position of the sword’s handle (m) 1.122 (.071) 1.100 (.072) .019 (.045)  -.003 to .041 4
Horizontal position of the sword’s handle (m) .992 (.100) 998 (.110) -.006 (.061) -.036to.023 1
Reaction Time, RT(s) .174 (.016) * .193 (.041) * -.019 (.035) -.037to-.017 5
0.2 s from the start of the movement
Horizontal Displacement, sx(com) (m) .026 (.008) * .022 (.009) * .004 (.007) .000 to .007 .6
Horizontal Velocity, Vxcom) (M'S ™) .380 (.105) * 325 (131) * .055 (.102) .004 to .106 5
Final phase of horizontal acceleration
Acceleration Time, tacceLeraTiON)  (S) 525 (.052) * .550 (.069) * -.025(416)  -.045to -.005 9
Horizontal Displacement, sx(com) (m) 404 (.089) .383 (.092) .020 (.083)  -.021 to .062 2
Horizontal Velocity, Vxcom) (m-s'l) 1.737 (.249) 1.690 (.250) .047 (\172)  -.039to0.132 3
Time-equated acceleration phase
Horizontal Displacement, sxcom)-truncated (m)  .366 (.085) ** .329 (.078) ** .045 (.063) 133 t0 .076 i
Horizontal Velocity, vxcom)-truncated (m-s’l) 1.720 (.259) **  1.601 (.250) **  .119 (.163) .038 t0 .200 v
Contact with the plastron
Reaction Response Time, RRT (s) 716 (L052) *** 770 (.098) ***  -.055(.063) -.087 to-.023 9
Movement Time, MT (s) .542 (.051) * 581 (.091) * -.039 (.060) -.069 to -.093 .6

* p< 0.05; ** p< 0.01; *** p < 0.001

two participants of the sample, where the increase in the
horizontal force in the first instants was greater when the
action was made without uncertainty.

Below, Table 1 lists the data for the end of the ac-
celeration phase. The mean time used for this phase (tac.
CELERATION), Was significantly shorter when the lunge was
made without uncertainty (0.525 £+ 0.052 s vs. 0.550 +
0.069 s; p < 0.05). However, the horizontal displacement
of the CoM during the acceleration phase (Sx(com)) Was
similar for both conditions. Some data were expected, as
the distance of the plastron was the same in both condi-
tions for each subject. The horizontal velocity of the CoM
at the end of the acceleration phase (vx(com)), the peak of
CoM velocity, was similar for the two conditions.

The most relevant data of this work are the “time-
equated” trials (Table 1), where for each fencer the longer
of the two times reached in the acceleration phase was
truncated to match the shorter one. The data indicate that
the horizontal displacement of the CoM (sx(com)
truncated), was significantly greater in the absence of
uncertainty (0.366 = 0.085 m vs. 0.329 £ 0.078 m; p <
0.01), implying that the mean horizontal velocity of the
CoM during the acceleration phase was greater when the
lunge was made without uncertainty during the action. A
similar statistical trend was found for the horizontal ve-
locity of the CoM (vx(com-truncated), at the end of the
two times recorded in the acceleration phase (1.720 =+
0.259 m-s” vs. 1.601 +0.250 m's™; p <0.01).

Finally, Table 1 presents the temporal data related
to the contact of the sword with the plastron. It was found
that the reaction-response time (RRT) was shorter when
the lunge was made without uncertainty (0.716 £ 0.052 s
vs. 0.770 £ 0.098 s; p < 0.001). Although the movement
time (MT) maintained the same trend, the statistical sig-
nificance between means was reduced (0.542 + 0.051 s

vs. 0.581 + 0.091 s; p < 0.05), maintaining a similar trend
as the time used for the acceleration phase (taccrLEraTION)-

Discussion

The reaction time (RT) and the movement time (MT)
increased with uncertainty due to the possibility of error
during the fencing lunge. Consequently, the reaction re-
sponse time was longer with uncertainty. These results
confirm previous studies (Gutiérrez-Davila et al., 2013a;
2013b). The mean RT recorded in this study was lower
than the one reported by Gutiérrez-Davila, et al. (2013c)
for fencers of higher competition levels under the same
experimental conditions (0.174 + 0.016 s vs. 0.188 =+
0.022 s). This is one aspect that confirms the findings of
Gutiérrez-Davila, et al. (2013c), where RT is not a key
performance factor of fencers with different performance
levels.

In both experimental situations, the simple reaction
time was used to process the information, i.e. with the
same stimulus, and there was only one response. There-
fore, the explanation for the longer RT in the situations
with uncertainty may be only because, after beginning the
movement, there was the possibility that the initial target
(the circle) would disappear, requiring a change to an-
other movement pattern. According to the above, the RT
was affected only by the information after the start of the
movement. This result could be explained by recent theo-
ries proposed in cognitive neuropsychology (Desmurget
and Sirigu, 2009; Duque, et al., 2010; Gao, et al., 2009;
Schluter, et al., 1998).

Therefore, when there was confidence of success-
fully reaching the target (without uncertainty), the pattern
of reaction times is called a benefit-only pattern and is
ascribed to automatic facilitation (Gao et al., 2009). This
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movement pattern develops implicitly, unconsciously, and
automatically, offering an advantage when making rapid
responses. However, in the situation with uncertainty
during the execution of the movement, the fencer devel-
oped another type of facilitation, known as strategic ex-
pectancy or high-order facilitation, which induced the
fencer to restrain the first attack action in order to switch
to another (Gao et al., 2009). According to Duque et al.,
(2010), this restraint process involves two closely related
mechanisms. The first inhibits the activation of the possi-
ble responses selected at the spinal level (control of im-
pulses) to avoid errors while the second makes the deci-
sion of whether to continue the direct lunge or curtail it
and shift to another action at frontal cortex level (conflict
resolution). Therefore, before the beginning of the move-
ment, the two possible responses are activated, requiring
inhibitory signals at the spinal level and awaiting external
information to make one response prevail over the other.
This second inhibitory mechanism occurs at the frontal
cortex, causing a certain delay in the response (Ivanoff et
al., 2009).

The horizontal displacement of the CoM during the
acceleration phase was similar for the two conditions
(with and without uncertainty), although the time in this
phase was shorter without uncertainty, confirming that
uncertainty, due to the possibility of error during the
lunge, caused the movement of the CoM to be slower.
The consequence was that the horizontal displacement of
the CoM became slower, due to the possibility of having
to inhibit the attack action planned in order to change the
target during the movement.

The data on the space and horizontal velocity
reached for the lunging times (truncated values) confirm
that the movement is slower when there is uncertainty.
This fact confirms the theories based on the model pro-
posing two streams of visual perception (Goodale and
Westwood, 2004; Milner and Goodale, 1995). Therefore,
when a lunge is made in fencing, without detecting defen-
sive actions of the opponent, the dorsal stream would be
the dominant one from the beginning of the movement.
As the stream collects visual information implicit in
movement, the action can be executed rapidly and auto-
matically, while maintaining good precision of movement
to reach the target. In contrast, with a possibility of error
during the attack, the situation would favor the dominance
of the ventral stream, associated with explicit conscious-
ness (Van der Kamp et al., 2008). The result is that the
lunge slows until the uncertainty disappears, this occur-
ring at the middle-late phase of the movement.

In fact, although the participants had no informa-
tion about the instant when the target (the circle) might
disappear, the uncertainty disappeared at the middle-late
phase of the movement, when the fencer felt that there
was no longer time to change to another alternative ac-
tion, the point of no return, (Osman et al., 1986). From
this instant on, the situation favoured the dominance of
the dorsal stream, which operates relatively quickly (Van
der Kamp et al., 2008). The graphs of horizontal force
represented in Figure 2 show that in the uncertainty con-
dition, the peak value, reached at the middle-late phase of
the movement, is lower and delayed in regard to the no-

uncertainty condition. However, there were no significant
differences between the two situations with regard to the
mean horizontal velocity at the end of the acceleration
phase, where the horizontal force became zero.

Conclusion

This research indicates that the confidence in events oc-
curring as programmed before executing a lunge in fenc-
ing affects the temporal parameters of the reaction re-
sponse and the velocity of execution. The results show
that the reaction time and the movement time increase
when doubts arise about being able to reach the target as
planned during the lunge.

No differences in horizontal velocity of the CoM
were found at the end of the acceleration phase, because
uncertainty disappears when the fencer perceives that the
target will be reached. This occurs at the end of the
movement, when the possibility of switching to another
action is no longer possible, i.e. after the point of no re-
turn. However, the mean horizontal velocity decreases by
the effect of uncertainty due to the possibility that the
events might not occur as planned.

These results highlight the importance that tactical
intent plays in fencing in successfully predicting the de-
fensive movements of an opponent before an attack.
Therefore, the prediction made by the tactical component
will determine the processing time and the execution
velocity during the lunge.
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Key points

e Reaction time (RT) and the movement time (MT)
increase when doubts arise about being able to reach
the target as planned during the lunge.

o The horizontal velocity of the lunge decreases by the
effect of uncertainty due to the possibility that the
events might not occur as planned.

e These results highlight the importance that tactical
intent has in fencing for successfully predicting the
defensive movements of the opponent during the at-
tack.
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