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Evaluation of Timing for Real-Time Translated Subtitles
Tadaharu Kasai
Abstract
Coronavirus, there are more and more opportunities for classes and work to be
conducted remotely. People with limited English skills cannot understand what
foreigners say, and even if they have good English skills, they may not be able to
understand native English speakers because they are not accustomed to it. To
solve this problem, many real-time translation tools based on neural network-
based speech recognition and opportunity translation have been released.
However, existing real-time translation tools continue speech recognition until
the speaker finishes speaking, which causes a time lag between the completion of
speech and the presentation of the translated text, making it difficult for the
listener to read and imposing a heavy cognitive load. Therefore, in order to reduce
the cognitive load on listeners, this study evaluated the timing of real-time
translation source text. Specifically, as with existing real-time translation, the
timing is shifted at sentence completion to measure the subject's cognitive load.
In implementing this method, the following two issues needed be addressed.
Speech segmentation unit

In order to determine the timing of translation, it is necessary to find the optimal
recognition unit for speech, such as the number of words, seconds, or periods that
delimit speech. The shorter the recognition unit, the easier it is to understand,
but the cognitive load is considered higher because the translated text on the
screen is presented in an incomplete state. On the other hand, the longer the
recognition unit, the more difficult it is to understand, but since the translated
text is presented in a nearly complete state, the cognitive load is considered low.
Subtitle generation method

There are two methods of generating translated subtitles sequential translation
of recognized speech and translation by concatenating recognized speech. First
method, the translated part is fixed and the cognitive load is low, but the
translated sentence is incomplete and difficult to understand. Second method, the
translated sentence gradually approaches a complete state and is easy to

understand, but the cognitive load is high because the translated part changes. It
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is necessary to find a combination of subtitle generation method and audio
recognition unit that is easy to understand and has low cognitive load. The first
issue of speech recognition was tested by comparing three types of units: one
sentence, 10 words, and phrases. The one-sentence unit could translate the
sentence into a complete sentence, but there was a time lag with the movie; the
10-word unit can be easily synchronized with the movie. To achieve both real-time
performance and Real-time translation accuracy, we also evaluate the recognition
as a semantic. For the second issue, we used two types of translation methods: a
sequential translation method that translates each recognized speech unit, and a
concatenated translation method that translates each recognized speech unit until
the end of the sentence. These two translation methods and three types of speech
recognition were combined to generate subtitles using a total of six combinations.
In the evaluation, we measure the subject's comprehension and cognitive load
after viewing a video to which each method was applied. Comprehension was
measured by the percentage of correct answers to questions based on video
content, and cognitive load was measured using the NASA-TLX. The
contributions of this study are as follows
Speech segmentation unit

After viewing the videos, we conducted a comprehension test and a cognitive
load test, and found that the average percentage of correct responses was 40%
higher for the slide-oriented videos than for the subtitle-oriented videos, with a
significant difference at a p-value of 0.01. In terms of content comprehension,
there was no significant difference between the two methods in terms of the
segmentation of speech. The same was true for the cognitive load.
Subtitle generation method

The results of a questionnaire survey measuring the degree of cognitive load
placed on the subjects as they watched the video showed that the mean weight of
cognitive load was 32% lower for the sequential translation than for the
consolidated translation, with a p-value of 0.007, indicating a significant
difference. There was no significant difference translation in terms of content
comprehension. This indicates that the proposed method for sequential

translation is effective in terms of cognitive load.
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