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Definitions
This presentation is about broadcast TV subtitles in the UK.

This work measures factors which degrade perceived subtitle 
quality, detecting faults and failures so they can be addressed.

It does not attempt to produce an single quality score. 



Technical details are not included
This presentation 
omits the technical 
details of this work.  
Technical papers are 
available from 
IBC2025 Conference
and 
SMPTE Motion 
Imaging Journal



Motivation (this work is unpaid!)

Between 2012 and 2016 I led a small team at BBC R&D 
which had a positive impact on live subtitle quality. 

After retiring in 2024 I became painfully aware that some 
of the improvements we had made to subtitles were now 
making matters worse with some delayed by over 30s.

To capture these intermittent problems, I needed to make
measurements over long periods of time.



Monitoring Teletext Subtitles- BBC R&D 2014



Adding speech to text
Modern speech to text engines are not 100% accurate and will 
interpret some speech content differently from a human subtitler.

However, they can give accurate word timings and a reasonably 
accurate word count. 

Therefore, they can be used to measure timing and word loss. 

These are the two faults that the audience find most annoying.



Subtitle data
Subtitle data describes how text should be displayed on a screen. 

It contains both repetition and non-speech elements.

These need to be removed to leave just the speech content in 
order to make a reasonable comparison with the transcript.



Alignment 
To measure timing, the transcript output by the speech-to-text 
engine has to be aligned with each of the television subtitles. 

• This is straightforward with high quality, pre-prepared subtitles 
and a clear speech soundtrack. 

• However, as the subtitle and audio quality decline, the difficulty 
of aligning the transcript to the subtitles increases.



Things that make alignment difficult - 1
• The timing in the subtitles and transcript may not match.
• The subtitles may omit many of the spoken words.
• Word errors in both the subtitles and the transcript.
• Spelling differences between the subtitles and the transcript.
• Compound words and contractions vs separate words.
• Numerals vs number words.
• The words in the subtitles can be in the wrong order.
• Long sections of subtitles can be repeated.
• Subtitles can get stuck. 





Things that make alignment difficult - 2
• Live subtitles can contain corrections – in varying formats.
• Non-speech utterances, especially in children’s TV.
• Speech or singing containing lots of repetition.

Also, the system needs to cope with...
• Programmes with no subtitles.
• Programmes that contain subtitles but no speech.
• Programmes broadcast with the wrong subtitles.



Accuracy
The accuracy of the system was confirmed by measuring known 
high-quality subtitles, i.e. pre-recorded, factual programmes with 
a clear speech content. 

• The word count differences are less than ±1%.
• The timing measurements are within ±1 second.
• The software manages to align over 97% of the words.



Displaying the results
The results are plotted against a time-line in a series of graphs.

Subtitles over 10 seconds late are effectively useless, indicated by 
a red line on the plot with a green line for zero delay.

Orange markers on the red line indicate snake/word-at-a-time 
subtitles and orange markers on the green line indicate block 
subtitles. 



Timing - scatter plot



Timing - one minute-average



Words in each minute



Major quality failings

• Some channels regularly broadcast subtitles over 10 seconds 
late, sometimes many times that.

• There also are examples of subtitles being broadcast early.

• And examples of subtitles omitting over half the spoken words.

• The following examples are from early 2025.



Problems with timing – live (snake)



Problems with timing – live (block)



Problems with timing – pre-recorded



Problems with word loss - live



Problems with word loss – archive (1988)





24 hour plots
24hour plots were added to reduce the manual effort involved.

EPG data was then added to identify the individual programmes.



BBC News delay - 13/11/2025 (ASR trial)



BBC News word rate - 13/11/2025 (ASR)



BBC One delay with EPG - 25/08/2026



ITV1 with EPG – wpm 5 min – 17/09/2026



Sky News with EPG – delay 04/10/2026



Conclusions
• This work demonstrates the viability and value of automated 

subtitle monitoring for delay and word loss. 
• Feedback to broadcasters has assisted in some significant 

improvements in subtitle timing.
• There has also been an increase in the deployment of automatic 

speech recognition for news channels.
• However, significant problems remain with word loss on daytime 

magazine programmes, and this represents a major research 
challenge.
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