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: Action anticipation plays an important role in the

successful performance of open skill sports, such as combat
sports. However, less is known about if facial emotions
have an influence on athletes’ action anticipation skill
in combat sports. The action observation network (AON) has
been proposed as one of the neural mechanisms underpinning
action anticipation. The existence of a close relationship
between action anticipation and emotion recognition in
taekwondo athletes was hypothesised. Three tasks, including
action anticipation of taekwondo movements, the emotion
recognition of facial expressions, as well as key pressing
of scrambled pictures for movement control were used to
investigate the differences in performance between
taekwondo athletes and non-athletes. The pictures of the
emotional facial expressions were taken from the Taiwanese
Facial Expression Image Database (TFEID) (Chen and Yen,
2007). During fMRI scanning, the participants were asked to
decide, as soon and as accurately as possible, whether the
consequence of the action would be a front kick or a
roundhouse kick for the taekwondo set or a happy or a
fearful emotion for the facial expression set. The
taekwondo athletes had significantly shorter reaction time
than the non-athletic participants only for the taekwondo
pictures, but not for the emotion pictures. The premotor
cortex (BA6) was found yielding higher activity in the
taekwondo athletes compared to the non-athletes for both
action anticipation and emotion recognition. The premotor
cortex, one of the core regions of the perception-action
system, has been repeatedly shown to be activated during
action imagery, imitation and anticipation. Premotor
activations have also been found yielding greater
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activations during emotion imitation than observation of
emotion. In the present study, higher premotor activity was
found in the taekwondo athletes than in the non-athletes
for both emotion recognition and action anticipation may
imply that the premotor cortex is crucial for both action
and emotion understanding and its participation can be
enhanced during taekwondo training. Hence, there could be a
mutually beneficial effect between action anticipation and
emotion recognition in taekwondo athletes.

taekwondo, facial expression, action prediction



The relationship between action anticipation and emotion recognition in athletes of

open skill sports

Introduction:

Action anticipation plays an important role in the successful performance of open

skill sports, such as ball and combat sports. Most studies have targeted ball sports

and agreed that information on body mechanics is one of the key determinants for

successful action anticipation in open sports. However, less is known about combat

sports, and whether facial emotions have an influence on athletes’ action

anticipation skill. Mounting evidence has supported the notion that action

anticipation shares the same cortical areas as action observation. The action

observation network (AON) has been proposed as one of the neural mechanisms

underpinning action anticipation. Besides the AON, the social network (SN) is also

implicated in action anticipation to understand the intentions behind the action of

others. Hence, the existence of a close relationship between action anticipation and

emotion recognition in tackwondo athletes was hypothesised. Furthermore, the

neutral substrates of the two experimental tasks were examined by fMRI to

determine if emotion recognition plays a role in the action anticipation of

tackwondo athletes.

Method:



Three tasks, including action anticipation of tackwondo movements, the emotion

recognition of facial expressions, as well as key pressing of scrambled pictures for

movement control were used to investigate the differences in performance between

tackwondo athletes and non-athletes. Participants in the tackwondo athlete group

(aged 19-23 years, mean of 20.8 years, SD of 1.4 years) were recruited from a

professional sports university. None of the participants in the non-athlete control

group (aged 19-23 years, mean of 20.9 years, SD of 1.2 years) had ever received

any specific sports training. There were 12 participants (6 men and 6 women) in

each group, and each participant provided written, informed consent prior to the

experiment. The tackwondo movement pictures were extracted from videos of one

male and one female tackwondo athlete performing front kicks and roundhouse

kicks with various movement completeness. The pictures of the emotional facial

expressions were taken from the Taiwanese Facial Expression Image Database

(TFEID) (Chen and Yen, 2007). Pictures of one male and one female were chosen,

and the faces depicted neutral, happy or fearful expressions. Pictures of various

emotional intensities were produced using FaceMorpher (FaceMorpher, Luxand

Inc.) by interpolating the prototypical happy or fearful expressions with the neutral

face. These stimuli were presented against a black background on a 13" monitor

using E-Prime software (E-Prime 2.0, Psychology Software Tools).



During fMRI scanning, the participants were asked to decide, as soon and as

accurately as possible, whether the consequence of the action would be a front kick

or a roundhouse kick for the tackwondo set or a happy or a fearful emotion for the

facial expression set. The behavioural performances were analysed using a 2x2

analysis of variance (ANOVA) model by SPSS. Pre-processing and statistical

analysis of MR images was performed by SPM8 (Statistical Parametric Mapping,

Wellcome Trust Centre for Neuroimaging, London, UK), and the statistic threshold

was set to uncorrected p < 0.001, with a spatial extent threshold of 10 voxels.

Results:

The tackwondo athletes had significantly shorter reaction time than the non-athletic

participants only for the tackwondo pictures, but not for the emotion pictures

(Figure 1). In terms of brain activations, significantly higher activations were found

in tackwondo athletes compared to non-athletes, but not vice versa. The caudate

nucleus was more activated in the tackwondo athletes than in the non-athletes when

anticipating the outcome of tackwondo movements. Besides caudate nucleus, the

premotor areas (BA6), cingulate gyrus (BA 23, 31), and the cerebellum also yielded

higher activation in the tackwondo athletes than in the non-athletes for tackwondo

pictures (Figure 2). For emotion pictures, significantly higher activations were

found in the auditory and the premotor cortices for the tackwondo athletes than in
3



the non-athletes. A further conjunction analysis for the previous two contrasts was

used to examine the common neural substrates for action anticipation and emotion

recognition in tackwondo athletes. The premotor cortex (BA6) was found yielding

higher activity in the tackwondo athletes compared to the non-athletes for both

action anticipation and emotion recognition (Figure 3).

Discussions:

With comparable accuracy, the tackwondo athletes were found respond faster for

only tackwondo pictures but not for emotion pictures. This finding is in line with

previous studies showing superior performance of action anticipation in tackwondo

athletes. This behavioural advantage were supported by higher activation in the

caudate nucleus, the premotor areas (BA6), cingulate gyrus (BA 23, 31), and the

cerebellum for the tackwondo athletes than for the non-athletes when anticipating

the outcome of tackwondo movements. The caudate nucleus has been found critical

for mediating implicit/procedural memory and updating the internal action

representation. Hence, the higher caudate activation in the tackwondo athletes may

signify a more sophisticated internal representation of tackwondo movements

developed through years of training. The cerebellum also shows greater activity for

pictures within the athletic-specific repertoire. It has been suggested that the

cerebellum is implicated in controlling the acquisition of sensory information in
4



order to facilitate the processing efficiency. Therefore, the cerebellum may work in

concert with the caudate nucleus to provide well-coordinated sensory information

for updating action representation constantly during action anticipation. The

conjunction analysis revealed the premotor cortex as the common region for both

action anticipation and emotion recognition in tackwondo athletes. The premotor

cortex, one of the core regions of the perception-action system, has been repeatedly

shown to be activated during action imagery, imitation and anticipation. Premotor

activations have also been found yielding greater activations during emotion

imitation than observation of emotion. In the present study, higher premotor

activity was found in the tackwondo athletes than in the non-athletes for both

emotion recognition and action anticipation may imply that the premotor cortex is

crucial for both action and emotion understanding and its participation can be

enhanced during tackwondo training. Hence, there could be a mutually beneficial

effect between action anticipation and emotion recognition in tackwondo athletes.
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Figure 3 Contrast estimates for the common activation at [-4, -28, 53]
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Effects of 18 weeks volleyball training on physical fitness and visual temporal discrimination

Y. C.CHEN, Y. L.SHIH.*

National Taiwan University of Physical Education and Sport, Taichung, Taiwan

Purpose: To maintaining health, people often do exercise to enhance physical fitness. Exercise may
have beneficial effects other than physical fitness. For instance, volleyball 1s an open skill which
requires agility for body movement and muscle fitness of the abdominal and arm muscles for ball
control. In addition, it also requires aerobic fitness for completing the game. In addition to physical pushrups _ N
fitness, previous studies showed that professional volleyball players also have better temporal

discrimination in visual perception. Therefore, this study aims at exploring whether physical fitness and
visual temporal discrimination can be improved by volleyball training.
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Method: A total of 14 female university students who do not exercise regularly were recruited in the
experiment. They were arranged to receive volleyball training for three months. Visual temporal
discrimination and physical fitness, including 12-minute run-walk, push-ups and sit-ups, were tested
before training and during training period. These three measures were compared using repeated
measure ANOVA 1n order to investigate the effects of volleyball training. visual temporal discrimination visual temporal discrimination

* X

530

Results & Discussion: After 18 weeks of volleyball training, the participants showed shorter reaction o

time and higher accuracy rate in visual temporal discrimination . Previous studies have pointed out that o
volleyball players must perceive the position of moving ball precisely and quickly 1in order to execute -
an appropriate motion. The present findings support that volleyball training 1s beneficial to improve the Test Test
performance of visual temporal discrimination. As far as physical fitness was concerned, both
measures for muscle endurance and aerobic fitness, 1.e. push-ups, sit-ups and 12-minute run-walk,

showed significant improvement. Furthermore, the improvement for cardiorespiratory endurance was
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1s an alternative choice of physical fitness exercise with cognitive benefits.
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The results of the present study suggest that the premotor cortex is
crucial for both action and emotion understanding and its
participation can be enhanced during taekwondo training. Hence,
there could be a mutually beneficial effect between action
anticipation and emotion recognition in taekwondo athletes.




