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Abstract - Accurate pronunciation plays a pivotal role in language learning and communication. This paper presents a
comprehensive overview of the field of pronunciation error detection and correction. It explores various techniques, including
Automatic Speech Recognition (ASR) and Natural Language Processing (NLP), to identify and correct pronunciation errors. The
paper delves into the challenges associated with this task, such as accent diversity, non-native speakers, and contextual
variations. Additionally, it discusses the potential applications in language education, speech therapy, and language assessment.
This paper aims to contribute to developing more effective tools and systems for improving pronunciation and language

proficiency.
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1. Introduction

Pronunciation error detection and correction is a
technology that aims to identify and rectify mispronunciations
and speech errors made by individuals when speaking a
language. This technology uses speech recognition and natural
language processing to detect the pronunciation of words or
sentences. It captures audio using the microphone as input and
detects the error by comparing it with the audio present in the
dictionary. It enhances word pronunciation by providing
correct word suggestions. It can be used in language learning,
language assessment and speech therapy to help individuals
improve their pronunciation and fluency.

Using a microphone as an input source, this technology
captures spoken audio and employs advanced algorithms to
analyze the pronunciation of individual words or entire
sentences. It compares the spoken audio against a
comprehensive dictionary, such as the CMU Pronouncing.
Dictionary to detect deviations from the expected
pronunciation by pinpointing errors; this technology provides
valuable feedback and suggestions to improve pronunciation
accuracy. It offers corrective guidance by suggesting the
correct pronunciation of words and phrases, thereby aiding in
language learning, language assessment, and speech therapy.
Additionally, it assists individuals in enhancing their overall
fluency and articulation.

Furthermore, this technology can be integrated into
various applications and platforms, including language
learning software, educational tools, and speech therapy
applications, making it accessible and beneficial across
diverse learning environments. Its adaptability and ability to

cater to individual learning needs make it a valuable resource
in fostering better communication skills and linguistic
proficiency.

1.1. Data Analysis

Pronunciation error detection and correction technology
employs advanced speech recognition and natural language
processing to identify and rectify spoken language errors. It
detects mispronunciations by comparing audio input with
comprehensive  dictionaries like CMU  Pronouncing
Dictionary, offering corrective suggestions to enhance
pronunciation accuracy. Data analysis can focus on error
frequency, algorithm performance, and user proficiency,
evaluating the technology's effectiveness in improving
pronunciation. Comparative studies across languages or
dialects and assessing the impact on language learning
outcomes can provide valuable insights. Usability studies
gauge user satisfaction and usability, guiding enhancements
for a more effective learning experience. Overall, this analysis
delves into error patterns, technology efficacy, and user
experiences to optimize pronunciation improvement tools.

2. Problem Statement

Develop a real-time pronunciation feedback system that
captures a user's spoken input, identifies pronunciation errors
using the CMU Pronouncing Dictionary, and provides
immediate suggestions for correct pronunciation. The system
should operate in a continuous loop, allowing the user to
receive feedback and make corrections. The primary
objectives include:
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1. *Speech Input:* Implement a mechanism to capture
spoken input using a microphone.

2. *Pronunciation Detection:* Use the CMU Pronouncing
Dictionary to identify pronunciation errors in the user's
input.

3. *Correction Suggestions:* Provide suggestions for
correcting pronunciation errors through text-to-speech.

4. *User Interaction:* Display feedback to the user,
indicating whether the pronunciation was correct or if
there were detected errors.

5. *Continuous Operation:* Allow the system to run
continuously, enabling users to make multiple attempts
and receive feedback for each.

Ensure that the system is user-friendly, responsive, and
capable of handling a variety of spoken words. Consider
edge cases, such as words not present in the CMU
Pronouncing Dictionary, and handle them gracefully.

3. Materials and Methods
3.1. Materials
3.1.1. Pyttsx3

This is a Python library for text-to-speech conversion,
allowing the system to provide audio suggestions for
pronunciation correction.

3.1.2. Speech_recognition
It provides the ability to capture the user's spoken input
through a microphone.

3.1.3. NLTK (Natural Language Toolkit)
Used for working with natural language data.

3.1.4. Cmudict

Part of NLTK it contains the CMU Pronouncing
Dictionary, which is used to map words to their phonetic
representations.

3.2. Methods

3.2.1. Initialization

e The script initializes the speech recognizer (recognizer).

e It downloads and initializes the CMU Pronouncing
Dictionary.

e It defines a function (speak) for
conversion.

text-to-speech

3.2.2. Capture_input() Function

e  Captures the user's spoken input through a microphone.

e  Adjusts for ambient noise to improve speech recognition.

e Uses the Google Web Speech API to recognize and
transcribe the user's input.

3.2.3. Detect_and_correct_pronunciation() Function

e Takes user input as text and splits it into words.

e Check if each word is in the CMU Pronouncing
Dictionary.

e Ifaword isin the dictionary, it replaces the word with its
phonetic representation; if not, it keeps the original word.

4. Results and Discussions

4.1. Results

e Pronunciation Error Detection and Correction is capable
of capturing spoken input from users and analyzing it for
pronunciation errors in real time.

e When a user speaks a word, the script transcribes the
spoken word and compares it to the CMU Pronouncing
Dictionary to detect and correct pronunciation errors.

e If the user's pronunciation is correct, the script informs
them of this.

e If the pronunciation is incorrect, the script suggests a
corrected pronunciation using text-to-speech feedback.

4.2 Input

Data input for pronunciation error detection involves
audio recordings of varied proficiency levels annotated for
specific errors. Comparison with pronunciation dictionaries
aids in error identification. User feedback, performance
metrics, and usability studies supplement data for technology
evaluation, enhancing correction tools.

Audio samples, annotated for errors, are compared
against pronunciation dictionaries to identify mistakes. User
feedback and performance metrics bolster evaluation,
gauging effectiveness and accuracy. Additionally, user
studies on usability aid in refining the technology, ensuring
enhanced pronunciation correction tools. Aggregated data
from diverse sources facilitates comprehensive analysis,
refining the accuracy and efficacy of pronunciation error
detection and correction technology.
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Fig. 1 Shows about taking input from the user through a microphone

4.2. Ask for Speech

System prompts please speak a word for taking input
from the user through voice. Meanwhile, the microphone will
be activated to capture input from the user. Microphone will
be activated, and the user will provide the input.

4.3. Detecting Error

Please speak a word:
Please speak a word:

You pronounced: university
Pronounced incorrectly!

Fig. 2 Shows about the output when the user pronounces the
wrong pronunciation
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After capturing the input, it processes the input and
detects if there is any error in the pronunciation.

If there is any error, it displays pronounced incorrectly
and provides the correct pronunciation in the form of voice
through the speaker.

Please speak a word:
You pronounced: hello
Correct pronunciation:
Pronounced correctly!

hello

Fig. 3 Shows about the output when the user pronounces the correct
pronunciation

After capturing the input, it processes the input and
detects if there is any error in the pronunciation.

If there is no error it displays pronounced correctly.

4.4. Discussion

e It provides a basic yet functional tool for real-time
pronunciation error detection and correction.

e It offers practical utility for language learners and
individuals seeking to improve their pronunciation.

e  The use of the CMU Pronouncing Dictionary is valuable
for correcting common words, but it may not cover all
words in the English language.

e The incorporation of text-to-speech feedback is a helpful
feature, especially for language learners who want to hear
the correct pronunciation.

e However, it is important to note that the script primarily
focuses on individual word pronunciation and may not
handle complex sentences or phrases as effectively.

e Future improvements could include expanding the
dictionary or incorporating other pronunciation resources
to enhance accuracy.

e Additionally, integrating machine learning techniques
could provide more advanced error detection and
correction capabilities, making the tool more robust and
adaptable to various accents and dialects.

5. Conclusion

Pronunciation  Error Detection and Correction
demonstrates a practical approach to real-time pronunciation
error detection and correction. Combining speech
recognition, the CMU Pronouncing Dictionary, and text-to-
speech capabilities, the script offers a valuable tool for
language learners and individuals aiming to enhance their
spoken communication skills. While the focus of this
implementation centers on individual word pronunciation, it

sets the foundation for more advanced and comprehensive
error detection and correction systems. The importance of
accurate pronunciation in language learning and effective
communication cannot be overstated. This script addresses a
critical aspect of language proficiency by providing
immediate feedback and suggestions for improving
pronunciation. Future work in this field could include
expanding the dictionary or integrating machine learning
techniques to handle a broader range of words, phrases, and
accents. The tool's relevance extends to language education,
speech therapy, and various language
assessment applications.

This technology operates by converting spoken language
into text, leveraging speech recognition algorithms to
transcribe audio input into words or phrases. It then utilizes
the CMU Pronouncing Dictionary or similar linguistic
resources to compare the pronunciation of these transcribed
words with their expected phonetic representations.
Additionally, text-to-speech capabilities are employed to
provide immediate feedback to users. When a
mispronunciation is detected, the system can suggest the
correct pronunciation either through auditory feedback or by
displaying the correct phonetic transcription.

Moreover, the tool's functionality could extend beyond
single-word corrections to handling contextual errors within
sentences or phrases, enhancing its utility in real-world
language communication scenarios. To improve accuracy,
future iterations might explore incorporating machine
learning techniques. These could enable the system to adapt
and learn from a broader dataset of pronunciation variations,
considering diverse accents, regional dialects, and nuances in
speech patterns. Furthermore, integrating this technology into
mobile applications or online platforms could increase
accessibility, allowing users to practice pronunciation and
receive immediate guidance anywhere and anytime.

By addressing not only language learners but also
individuals seeking to refine their speaking abilities, this
technology stands as a valuable asset in fostering clear and
effective communication across linguistic barriers.
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