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Thesis Summary (approx.800 English Words )

The processing of temporal information is ubiquitous in cortical computation. It is important for both perception and action, serving as an
essential element of how the brain constructs models of the environment. This thesis investigated effects of perceptual and motor contexts on
subjective time empirically. The thesis is composed of five chapters. In chapter 1, a motivation and a purpose of a research about subjective
time were described. In chapter 2, review of preceding studies on subjective time was described. The following chapter 3 and 4 are the
descriptions of experiments that I conducted. In chapter 3, an effect of numeric order on time perception was investigated. Preceding studies
suggested that magnitude of stimulus (e.g., physical size, brightness, digit, etc.) affected temporal processing of the brain. A subject
perceived a stimulus with larger magnitude as longer than that with smaller magnitude. The presented stimuli that many preceding studies
used were static. In this chapter, I investigated whether stimuli the magnitude of which changed gradually would also affect subjective time.
The Arabic number, which is thought to be familiar to many people in Japan, was used as the stimulus. In the experiment, nine digits from
‘1’ to ‘9’ were presented in ascending, descending, or random order. A square followed the presentation of digits as a target stimulus. A
presented interval of each digit was fixed at 500 ms. The target stimulus was presented shorter or longer than the each digit. A subject judged
whether the presented interval of target was shorter or longer than that of each digit. The result showed that the subject tended to
overestimate the target duration in ascending order condition compared to the other conditions. A point of subjective equality (PSE), which
indicates the target interval that the subject perceived the target as the same duration as each digit, was calculated for each condition. The
result of PSE showed that PSE in ascending order condition was significantly smaller than in descending order condition, indicating the
subject perceived the target in ascending order condition as longer than in descending order condition. These results indicated that the
stimulus the magnitude of which changes gradually also affected our temporal processing. In chapter 4, an effect of mode of motor control
on subjective duration was investigated. Sensorimotor contingency is one of the main factors to warp time perception. Preceding studies
showed that voluntary actions such as saccades and hand movements affected the subjective perception of temporal duration. Motor control
can be categorized hierarchically depending on an engagement of consciousness. For example, voluntary movement and intended action are
thought to be close to conscious movement. On the contrary, reflex like movement and reflex are thought to be close to unconscious
movement. In addition, spontanecous or self-timed movements are thought to be located intermediate between them. The preceding study
showed that the perceived timings of action and stimulus are affected by whether an action was automatic or controlled. In this chapter, 1
investigated an effect of the mode of motor control on duration estimation. In the experiment, a duration reproduction paradigm was used. A
subject remembered a reference interval and reproduced its length by keeping pressing a key after a Go signal. By limiting a timing at which
the subject began to press the key after the Go signal, the mode of motor control was controlled. In experiment 1, an effect of automatic,
self-timed, and cognitively controlled movement on reproduced interval was investigated. Reproduced intervals were shorter when actions
were initiated by automatic manner, compared to self-timed or cognitively controlled actions. In experiment 1, the subjects knew which
action they would conduct when they remembered the reference interval. Therefore, there was a possibility that an internal state such as
attention and concentration were different between the conditions and it affected a process of remembering the reference interval. In
experiment 2, the experimental procedure was modified so that the subject did not know which action she or he would do when remembering
the interval of the reference stimulus. The result in experiment 2 was consistent with that in experiment 1. These results indicated that the
mode of motor control affected our temporal processing in such a manner that automatic action might accelerate the flow of subjective time.
In chapter 5, general discussion was described. I summarized and discussed the results of the experiments in chapter 3 and 4. Future works
were also given in this chapter. In summary, this thesis showed that both perceptual and motor contexts affected our temporal processing. In
both experiments in chapter 3 and 4, the factors that affected temporal processing were set just before the subject estimated the interval. It
was the order of digit and the mode of motor control in chapter 3 and 4, respectively. Therefore, it indicated that our subjective time

progresses by being affected by both the context of perception and motor mechanisms.
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