
Hypothesis

In multi-talker conversations, the HAU’s true 
conversational partners will exhibit stronger 
turn-taking coordination, characterized by 
minimal gaps and overlaps. This alignment 
can be quantified using the CAS values.

Aim

To develop and evaluate a CAS framework that 
uses only voice activity patterns to:

• Quantify turn-taking alignment in multi-
talker conversations.

• Identify the HAU’s most likely conversational 
partners with high Partner Identification 
Accuracy in realistic and complex settings.

Who Are My Conversational Partners? A behavioral 
scoring method using voice activity patterns

Introduction

▪ Group conversations are more complex than 
dyads, posing greater challenges for people 
with hearing loss, especially in noisy 
environments, making conversational partner 
identification particularly difficult for hearing 
aid users (HAUs).

▪ Prior research shows that turn-taking patterns 
can be used to reliably identify conversation 
partners beyond dyads [1] but lose reliability in 
multi-talker settings [2].

▪ We present a Conversational Alignment Score 
(CAS) framework that uses voice activity 
patterns to quantify turn-taking alignment and 
identify conversational partners in realistic 
multi-talker settings.

Results

▪ Comparison of partner identification accuracy 
and CAS values across 2-, 3-, and 4-talker 
datasets, for time windows where the accuracy 
becomes stable

▪ Evaluation of turn-taking behavior across noise 
levels and hearing aid use for 4-talker data
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Conclusion

The CAS provides a scalable, voice-activity-based framework for reliably identifying conversation 
partners in multi-talker, noisy, and complex environments.

Increasing the number of conversational partners requires longer time windows to achieve high partner 
identification accuracy. Although identification accuracy stabilizes across conditions, true partner 
probability decreases with more talkers. In the 4-talker dataset, true partner probability is influenced by 
background noise and hearing aid signal processing.

This work is a step towards integrating turn-taking-based speech enhancement into hearing aid signal 
processing, with the potential to improve real-world communication for people with hearing loss.
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➢ Step 2 - Turn-taking analysis and 
coordination scoring

Calculate CAS, the CAS score penalizes gaps and 
overlaps 

➢ Step 3 - Partner identification

Bayesian modeling separates true partners from 
competitors based on their CAS distributions, 
producing a True Partner Probability for each 
candidate group.

States VAD Status

𝑺𝟏 𝑯𝑨𝑼 = 𝟎, 𝑪𝑶𝑵𝑽𝟏 = 𝟎,  𝑪𝑶𝑵𝑽𝟐 = 𝟎 All are silent

𝑺𝟐 𝑯𝑨𝑼 = 𝟏, 𝑪𝑶𝑵𝑽𝟏 = 𝟎, 𝑪𝑶𝑵𝑽𝟐 = 𝟎 Only User talks

𝑺𝟑 𝑯𝑨𝑼 = 𝟎, 𝑪𝑶𝑵𝑽𝟏 = 𝟏, 𝑪𝑶𝑵𝑽𝟐 = 𝟎 Only Conv1 talks

𝑺𝟒 𝑯𝑨𝑼 = 𝟎, 𝑪𝑶𝑵𝑽𝟏 = 𝟎, 𝑪𝑶𝑵𝑽𝟐 = 𝟏 Only Conv2 talks

𝑺𝟓 𝑯𝑨𝑼 = 𝟏, 𝑪𝑶𝑵𝑽𝟏 = 𝟏, 𝑪𝑶𝑵𝑽𝟐= 𝟎 HAU and Conv1 talk

𝑺𝟔 𝑯𝑨𝑼 = 𝟏, 𝑪𝑶𝑵𝑽𝟏 = 𝟎, 𝑪𝑶𝑵𝑽𝟐 = 𝟏 HAU and Conv2 talk

𝑺𝟕 𝑯𝑨𝑼 = 𝟎, 𝑪𝑶𝑵𝑽𝟏 = 𝟏, 𝑪𝑶𝑵𝑽𝟐= 𝟏 Conv1 and Conv2 talk

𝑺𝟖 𝑯𝑨𝑼 = 𝟏, 𝑪𝑶𝑵𝑽𝟏 = 𝟏, 𝑪𝑶𝑵𝑽𝟐= 𝟏 All talk

Method

Example of CAS calculation for every possible 
partner group in 3-talker scenario:

➢ Step 1 - Voice Activity Detection (VAD)

VAD traces are extracted from all speakers in a 
group conversation, with additional competing 
talkers introduced from a separate conversation.

• Group sizes: 2-talker [3,4], 3-talker [2], and 4-

talker [5] conversations

• Noise levels: Low vs. high

• Hearing status: Normal hearing vs. hearing 

impaired

• Hearing aid use: Aided vs. unaided

❑ The method has been generalized to handle any 
number of talkers in a group conversation.

❑ The method was evaluated on real conversational 
datasets with:
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