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Abstract 

As a public service broadcaster the BBC strives to continually improve the quality 
of the services it provides to its audience. One of the keys to making 
improvements to any service is the ability to measure these improvements. This 
paper will take an overview of the roles of three different approaches to 
measurement; surveys, user research and monitoring. This paper discusses work 
at BBC R&D in this context and how it may shape future improvements to 
subtitling 

Surveys: the paper looks at previous surveys that have been published on 
subtitle quality and looks at how we can take this approach forward using the 
BBC’s audience research resources. 

User Research: the paper reviews previous published user research on various 
aspects of subtitles which have an impact on quality, both qualitative and 
quantitative. It contrasts the use of objective measurement of subtitle 
performance against the subjective quality metric more commonly used to 
measure broadcasting and telecommunications systems. The paper will show 
how the relationship between issues such as subtitle delay, errors and perceived 
quality can be quantified. 

Automatic Monitoring: since the advent of digital television broadcasting around 
15 years ago BBC R&D has been trying to ensure that all the components of the 
digital television signal reach the audience. The paper looks at previous 
monitoring approaches, and the possibility of building new tools which not only 
check that the subtitles are reaching the audience, but also provide 
measurements of various aspects of the subtitles related to their perceived 
quality. 

 

This document was originally published at the conference, Subtitling: A Collective 
Approach at the university of Nottingham. 
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1 Introduction 
Subtitle quality has become a key issue with the recent publication of Ofcom’s consultation 
document, “The quality of live subtitling” [1]. I started to look at the issue of the quality of live 
subtitling around 18 months ago and we are now looking at ways we could use technology to 
improve the quality of experience for people watching programmes with live subtitles. Our initial 
focus was the word errors which have often been featured in the press [2 & 3] and trying to 
understand how we might use our knowledge about the subject of the TV programme to identify 
the errors. We had some success with weather forecasts, because it is a very specialised area. 
More recently we have been looking into the impact of delay on the perceived quality of subtitles. 

Fundamental to the issue of trying to make improvements to a service is the problem of measuring 
the performance of a service, particularly from the point of view of the audience. The question is 
whether or not we can quantify the user’s experience of watching TV with subtitles well enough to 
be certain that changes we have made to the service actually result in an improvement to that 
experience? This paper will outline our thoughts on the various ways it is practicable to measure 
subtitle quality and how close we might come to monitoring the overall experience. 

2 Surveys 
Much of the information about the quality of subtitles comes from directly asking the audience what 
they think of them. This is not at all straightforward if we are aiming for quantitative results that 
measure changes in quality. 

The simplest form of data for a broadcaster to gather is the complaints log. If there are problems 
with a television programme then there are members of the audience out there who will ring in or 
send emails to let us know. The number and type of complaint could therefore be an indicator of 
the level of a problem. However, in practice the proportion of the audience who complain is a very 
small sub-set of the number of people who experience the problem and they are, by their very 
nature, a self selecting sample. The level of complaints can be driven by the severity of the issue, 
but other factors like the size of the audience, the production values of the original programme and 
campaigns by lobby groups can also have an impact. In practice, an unusually high level of 
complaints will point to a major problem, but the level of complaints cannot detect more subtle or 
ongoing changes in the quality of subtitles.  

Complaints can also give a distorted perspective on the nature of the problem. For example, when 
looking at the issue of the audibility of speech in TV programmes the complaints most often focus 
around the use of music in TV programmes. However, when targeted audience research was 
carried out using the BBC’s Pulse panel it uncovered a whole range of issues from unclear speech 
and unfamiliar accents to background noise and, to a lesser extent, music [4 & 5]. This data helped 
us understand that these issues often combine to make a programme difficult to follow and it is that 
combination that triggers the complaints. We now know that all of these issues need to be 
addressed to make a clear audible soundtrack [6]. 

General audience surveys have the advantage of asking questions about specific issues. The 
RNID/Action on Hearing Loss members’ surveys have often included questions about television 
subtitles, including questions about quality trends. For example both the 2005 and 2008 surveys 
report that most respondents felt that subtitle quality had either stayed the same or improved [7 & 
8]. However, as noted in [1] surveys like this cannot provide a nationally representative sample, so 
should only be treated as indicative data.  
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To provide usable quantitative data we need access to a large representative sample of TV 
viewers. Broadcasters could reach this type of sample through their audience survey data. 
Targeted questioning of large representative groups of television viewers should be able to give 
accurate and more up-to-date information about the use of subtitles and their perceived quality. It 
should also be possible to repeat this at regular intervals to improve accuracy and build up a 
picture of trends. I am starting off a piece of work with our Pulse panel to carry this out. I am 
beginning with a set of questions looking at the overall level of subtitle usage amongst our 
audience and intend to move onto the issue of quality with later surveys. 

3 User Research 
User research on subtitling has taken the form of both qualitative and quantitative work. Qualitative 
work on early subtitling carried out at the University of Southampton over 30 years ago evaluated 
three different approaches to TV subtitling, verbatim, edited and commentary. Experimental 
videotapes were shown at deaf clubs and hard-of-hearing clubs and the reaction was measured 
using questionnaires ranging from printed forms to an informal show of hands. The work showed a 
preference for subtitles that are verbatim or as close as can be achieved within a manageable 
reading rate [9]. This and other fieldwork was the basis of the guidelines for the beginning of the 
UK’s television subtitle service [10 & 11]. 

Recent user research by Pablo Romero-Fresco of the University of Roehampton as part of the 
DTV4All project was of a quantitative nature. The work on reading rates used comprehension tests 
to find out how much each person understood from watching the same news stories but with 
subtitles at different reading rates [12 & 13]. This work provided further insight into the issues of 
word rate from previous work published by Ofcom [14]. The other strand of work at the University 
of Roehampton looked at the impact of word-at-a-time subtitles in comparison to two line block 
presentation. This work used eye gaze tracking to reveal how long people spent reading the 
subtitles as compared to time spent viewing the rest of the image. The eye gaze data also reveals 
the problems people have reading subtitles that appear one word at a time.  

Both these quantitative pieces of work look at underlying, objective measures, in the first case the 
participant’s performance in a comprehension test and in the second case the measurements of 
eye gaze. These objective measures are then used to rank the alternative subtitle options under 
test. These tests do not directly measure the perceived quality of the experience for the viewer 
which is a subjective measure. However, in the engineering domain the subjective assessment of 
quality is a well established approach. Measurement scales for the subjective assessment of 
television picture quality were standardised nearly 50 years ago [15] and similar standards have 
been developed for audio. This approach directly measures the impact of various signal 
degradations on the subjective audio or video quality. The techniques make use of a 5-point 
grading scale: bad, poor, fair, good, excellent, and/or a continuous rating scale, usually 0 to 100. 
These methods have been found to be consistent and repeatable, and provide a direct assessment 
of perceived quality. 

So when we were asked to assess the relative importance of delay and error rate on our 
audience’s experience of watching live subtitles it was natural for us to take the established 
techniques for measuring subjective quality in audio and video and extend them to provide a direct 
measure of subtitle quality. Background research failed to come up with any prior work using this 
approach so some issues, particularly clip length and clip selection, had to be adapted to meet the 
unique challenge of assessing the perceived quality of text.  

The results of our work with participants who regularly watch TV with subtitles showed a strong, 
linear trend of decreasing quality with increasing delay which gives us confidence in the 
effectiveness of the quality metric when used to assess subtitles. The full results of this work will be 
presented at IBC2013 in September and will be made available on the BBC R&D web site as a 
white paper [16]. 
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4 Automatic Monitoring 
Since the advent of digital television broadcasting around 15 years ago BBC R&D has been 
exploring ways to check that all the components of the digital television signal reach the audience. 
In a paper delivered to the IBC conference in 2001 it was noted that components in the digital TV 
stream, like DVB subtitles, are intermittent and therefore more difficult to monitor. It is not simply 
enough to check for the presence of the component because it may be absent for many seconds 
or even a few minutes if there is no speech or sounds to be subtitled [17]. At the time some work 
was done on profiling the characteristics of the subtitle bit rate for monitoring purposes, but this 
approach was taken no further [18]. 

However, over the past year, encouraged by the interest being taken by Ofcom on the subject, we 
have started to look afresh at how automatic monitoring might be applied to subtitle quality [19]. 
Some of the main quality issues should be relatively straightforward to measure automatically, 
whilst others are very challenging: 

• Loss of Subtitling: if there is a programme being broadcast and it is scheduled to have 
subtitles then we can easily check the off air signal and verify that there are subtitles 
present.  

• Presentation: Live, word-at-a-time live subtitles are clearly distinguishable from block 
presented pre-prepared subtitles, particularly as the live subtitles will repeat most lines. The 
use of live subtitling can be noted against the programme and the schedule checked to see 
if the programme was live or pre-recorded. 

• Speed: The decoded subtitle text, with the repeated words removed in the case of live 
subtitles, can be monitored for reading rate. However, the measured word rate will vary, 
depending on the time window used, so some work is needed here. 

The last two items, for the most part only apply to live subtitling. 

• Delays: Here the issues start to get more difficult. Word alignment software cannot 
successfully align every word in a programme, and the actual subtitle timing may vary over 
several seconds. Whilst we have seen in the lab that it is possible to provide an estimate of 
subtitle delay from a segment of a programme, more work is needed to assess what form 
such measurements should take, particularly where there is a mix of scripted and 
spontaneous speech with very different timings in the same programme. 

• Errors: This is the hardest aspect of subtitles to monitor without human intervention. 
However, there are some techniques which may be able to give us some indication of the 
issue as we have found with weather forecasts. Also the performance of word alignment 
software may give an indication of the match between the subtitles and the original speech. 
Finally there has been some work in the USA which has had success in automatically 
estimating error rates in news broadcasts by comparing the subtitles to the output of a text 
to speech version of the TV soundtrack, despite the latter having a high error rate itself. 
Though this success may be partially attributable to the fact that they use verbatim rather 
than edited subtitles in the USA [20].  

We hope to develop a prototype monitoring system over the coming months to explore further 
these issues and provide us as a research team with a better understanding of the current 
broadcast signal and enable us to track issues with, and improvements to the BBC’s service as 
they occur. 

5 Conclusions 
There are a number of different approaches to measuring the quality of subtitles each with their 
own advantages and disadvantages. By using all three approaches of surveys, user research and 
monitoring at BBC R&D we hope to improve our understanding of the issues and the advice we 
can give to the rest of the organisation and its partners.  

We hope to use this understanding to highlight areas where we can most cost effectively improve 
the BBC’s subtitling services, both on television and on-line. 
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