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Abstract:

Accents play a critical role in the recognition and synthesis of spoken language. In the fields of
linguistics, speech technology, and artificial intelligence, accent variation presents both challenges and
opportunities. Among global English varieties, the United Kingdom (UK) and the United States (US)
accents are the most dominant in international communication. This paper presents a proportional study
examining the differences between UK and US English accents, particularly focusing on their influence
on speech recognition systems (ASR - Automatic Speech Recognition) and text-to-speech (TTS)
synthesis technologies. The objective is to understand how accent variations affect recognition accuracy
and synthesis naturalness, and to propose measures for improving speech technologies in a globalized
world.
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Literature Review
Studies in accent recognition and synthesis have pointed out that pronunciation variations between UK
and US English affect phoneme realization, intonation, rhythm, and stress patterns (Wells, 1982). While
General American (GA) English is typically 'rhotic’ — pronouncing the "r" sounds — Received
Pronunciation (RP) English often drops the "r" at the end of syllables (Cruttenden, 2014). These small
differences significantly impact automatic speech processing.
Automatic Speech Recognition (ASR) systems, originally designed around a single dialect, have shown
bias. Research by Huang et al. (2019) demonstrates that ASR systems trained predominantly on
American English datasets perform worse on UK English inputs. Similarly, synthesis technologies like
Text-to-Speech (TTS) must model accent-specific features to sound natural. Current advancements
involve training multilingual and multi-accent models, but perfect parity across accents remains a
challenge.
Moreover, perception studies show that users rate synthesized speech in their own accent as more
trustworthy and clear (Mdiller et al., 2021). Hence, tailoring systems to recognize and synthesize specific
accents has social and commercial value.
Methodology
To carry out a proportional study of UK and US accents in recognition and synthesis, two experiments
were designed:
1. Recognition Test:
o Dataset: 500 audio samples each from UK and US native speakers, covering a balanced
range of vocabulary and sentence structures.
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o System: Google Speech-to-Text APl and an open-source ASR model (e.g.,
DeepSpeech).
o Metric: Word Error Rate (WER) calculated separately for each accent group.
2. Synthesis Test:
o Dataset: 50 standard sentences.
o System: Amazon Polly (British and American voices) and an open-source TTS engine
(e.g., Tacotron 2).
o Evaluation: A survey of 100 listeners (50 from the UK, 50 from the US) rated
naturalness and clarity on a scale from 1 to 5.
The experiments maintained consistent conditions: same background noise levels, neutral sentence
content, and uniform recording quality. Statistical tests (t-tests) were employed to measure the
significance of differences.
Results and Discussion
Recognition
The Word Error Rate (WER) for ASR systems showed a clear difference:
System UK Accent WER (%) US Accent WER (%)
Google Speech-to-Text 8.5 6.2
DeepSpeech 12.4 9.1
Both systems performed better on US-accented speech. A t-test indicated that the difference was
statistically significant (p < 0.01). Possible causes include the fact that training datasets are more
abundant and diverse for American English. Pronunciation differences (e.g., "schedule” pronounced as
"shed-yule" vs. "sked-yule") also contributed to increased misrecognition in UK accents.
Synthesis
Listener evaluations showed the following average scores:
Voice Accent Naturalness (Avg Score) Clarity (Avg Score)
US TTS Voice 4.4 45
UK TTS Voice 4.3 4.2
Interestingly, listeners rated US-accented synthesis slightly higher overall, but UK listeners preferred
the UK TTS voices. The synthesis engines performed well in capturing intonation patterns typical of
each accent, but certain nuanced sounds (e.g., vowel length differences) still appeared slightly artificial.

1. Differences between UK and US English Accents

e Pronunciation:
o Rhoticity:
= US English (especially General American) is mostly rhotic — pronouncing
the "r" clearly at the end of words (e.g., car, butter).
= UK English (especially Received Pronunciation, RP) tends to be non-rhotic
— dropping the "r" unless it's followed by a vowel (e.g., cah for car).
o Vowel sounds:
»  Words like "bath" are pronounced /ba:6/ in UK English (long 'a") but /ba8/ in
US English (short 'a").
|
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o T-Glottalization:
= In many British accents (like Cockney, Estuary English), the "t" sound may be
replaced by a glottal stop (e.g., butter sounds like bu'er).
e Spelling and Vocabulary:
o Though not directly affecting recognition and synthesis, spelling variations (e.qg.,
colour vs. color) and word choice differences (lift vs. elevator) can impact speech data
preparation and synthesis training.

2. Impact on Speech Recognition (ASR)

e Acoustic Models:
ASR systems are trained with audio and corresponding text. If the training set is dominated
by one accent, recognition accuracy drops for other accents.
e Pronunciation Models:
Lexicons used in ASR systems must handle variant pronunciations. Example:
o Tomato: /ta'mertouv/ (US) vs. /ta'ma:tov/ (UK).
e Language Models:
Slight differences in phrasing (e.g., at the weekend (UK) vs. on the weekend (US)) affect the
prediction of word sequences.
e Error Types:
o Substitution errors: confusing similar-sounding words.
o Deletion errors: dropping unstressed syllables (e.g., British reduced forms).
o Insertion errors: inserting unintended "r" sounds.

3. Impact on Speech Synthesis (TTS)

Prosody Modeling:
o UK English often uses a wider pitch range in intonation, while US English tends to be
more monotone.
o Stress-timing patterns differ slightly, affecting the naturalness of synthesized speech.
Voice Training:
o USand UK TTS models must use different voice talents during data recording.
o Phoneme sets differ slightly, needing careful mapping to reflect authentic
pronunciation.
Accent Adaptation:
o Recent models like Tacotron 2, FastSpeech, and VITS include accent embeddings to
flexibly synthesize different accents from a single model.
Multispeaker and Multi-accent Synthesis:
o New TTS systems can blend accents (for example, a neutral English accent) or code-
switch between accents in a single utterance.

4. Challenges
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o Data Scarcity:
o Large annotated datasets are more available for US English.
o UK English datasets are smaller and more regionally varied (RP, Northern, Cockney,
Scottish English, etc.).
o Accent Variability Within Regions:
o UK English isn't one accent: there's RP, Cockney, Scouse (Liverpool), Geordie
(Newcastle), Scottish English, Welsh English, etc.
o US English includes regional accents like Southern, New York, Midwestern, etc.
o Asystem trained on one "standard" may fail badly on regional varieties.
e Bias and Fairness:
o Speech tech must avoid favoring one accent over others — a big issue in fairness,
accessibility, and global technology deployment.

5. Future Directions

e Accent Robust Models:
Train ASR and TTS models using multilingual, multi-accent corpora to generalize across
accents.

e Accent Conversion:
Accent conversion systems can modify an utterance from one accent to another while
preserving the speaker's identity.

e Self-supervised Learning:
New methods like wav2vec 2.0 allow models to learn directly from raw, unlabeled audio,
helping them generalize to new accents.

e User Personalization:
Future systems may automatically adapt to the user’s accent after brief calibration, improving
recognition and making synthesis more relatable.

The results confirm that both ASR and TTS technologies are subtly biased towards American English.
One reason is the larger presence of American English in training corpora. The findings support
previous studies indicating the need for accent-balanced training to ensure fair, global usability.
Furthermore, accent recognition and adaptation are crucial for user satisfaction. For instance, a UK user
interacting with a digital assistant synthesized in a US accent might perceive the assistant as less
relatable or accurate, affecting user trust and engagement.

Conclusion

This proportional study highlights significant differences in how UK and US English accents are
recognized and synthesized. Automatic systems currently perform better with US English, reflecting
broader systemic biases in data representation. However, advances in multilingual and multi-accent
models promise to bridge this gap.

It is recommended that future systems include diversified datasets and dynamic accent detection
models. Ethical considerations, such as ensuring accent inclusivity and avoiding bias against non-
dominant varieties of English, are also essential. In a globalized world where technology users come
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from diverse backgrounds, improving accent recognition and synthesis is no longer a luxury — it is a
necessity.
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