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Key Points

• Child-centered daylong audio recordings provide rich, real-world information about the sounds children produce and hear.
• HomeBank is a repository of thousands of child-centered daylong audio recordings plus their metadata and various

annotations.
• Some HomeBank data are fully public and most data are available to researchers who become a HomeBank member.
• HomeBank enables researchers to make use of larger and more diverse real-world child-centered audio datasets, both for

scientific discovery and for training machine learning systems.

Abstract

HomeBank (https://homebank.talkbank.org/) is an online repository of long-form child-centered audio recordings available
for language, speech, and developmental research. As one of the largest components of the TalkBank system, it contains
thousands of hours of recordings collected from real-world (mostly family and home) environments, annotation outputs
from diarization software, human listener annotations, demographic data, and associated software for processing and
analyzing the large collection of corpora. Recordings and other data are used to study interpersonal and cultural commu-
nication, child speech and language development, and other topics in a variety of contexts, and for developing and training
automatic audio processing systems.

Introduction

HomeBank is an online collection of thousands of daylong audio recordings in their raw audio formats, the results of automatic
speech processing on those audio files, human annotations, metadata associated with the recordings such as demographic details,
and software tools to manage the data. The daylong recordings are collected from the perspective of a child in his or her natural
home and family environment via a small wireless recorder worn by the child. Researchers using these corpora include those inter-
ested in communication, human development, linguistics, automatic analyses, computer science, signal processing, andmany other
fields.

Body of the Article

Starting in the late 2000s, wearable microelectronics and software for large-scale, long-form speech analysis reached a point where
the technology was broadly adopted for use in speech and language development research. Daylong recordings from wearable
audio devices were being collected from children and their families in their natural environment. A particularly important organi-
zation was the LENA Foundation (Boulder, CO, USA), which developed commercially available audio recording hardware, a small
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wearable recorder, and associated software that used automatic speech processing routines to output a time-aligned, diarized
description of the audio in terms useful and interesting to the developmental language research community. Typically, recordings
are collected in the following manner. After agreeing to the recording, a family is provided with the recording hardware and
instructed to begin the recording when the child wakes in the morning. The child wears the recorder in specialized clothes for
the duration of the day as they go about their natural daily activities. The parent turns the device off at the end of the day. The
recording is then transferred to researchers where it is further processed and managed.

The LENA group’s original scientific contribution to the literature described the analyses of 70 h collected from 70 children (Xu
et al., 2008a, 2008b). Soon many thousands of recordings were banked in research labs around the world. Researchers varied in
their interests (VanDam & De Palma, 2019). Corpora were gathered around many central topics: very young children (Bergelson
& Aslin, 2017; Ko et al., 2016; Oller et al., 2010; Walle & Warlaumont, 2015); children with delays and disorders such as hearing
loss (Aragon & Yoshinaga-Itano, 2012; VanDam et al., 2012), autism spectrum disorders (Dykstra et al., 2013; VanDam &
Yoshinaga-Itano, 2019), and language delays (VanDam et al., 2015); children in bilingual environments (Orena et al., 2020); in
cultural context (Ganek et al., 2018); children’s interaction with their siblings (Kondaurova et al., 2022); longitudinal development
of typically developing children (Gilkerson et al., 2017); preschoolers’ math talk exposure (Susperreguy & Davis-Kean, 2016); and
many others.

Those research projects depended on large datasets of both raw and processed data, in most cases collected by the interested
research teams and stored locally. A notable feature shared by those datasets is that they are inherently composed of rich data
that have many variables in complex relationships with rich and varied temporal structure (de Barbaro & Fausey, 2022). Typically,
a group collecting a daylong audio dataset intends only to study a small subset of target variables and structures. Given a way to
share the data more widely, natural audio recordings can be used as empirical data for a wide range of scientific domains from fields
such as psychology, medicine, linguistics, sociology, speech pathology, audiology, second language learning, developmental
science, computer science, statistics, data science, signal processing, network analysis, and many more.

These collections of longform audio files are also expensive to collect, difficult to preserve, massive, idiosyncratically structured,
and potentially entailed with personal or health information that demands ethical obligations to the participants who contributed
those data. HomeBank was conceived and developed by members of a grassroots organization called DARCLE (see below) to capi-
talize on the strengths of these rich data by facilitating the sharing of these datasets with other researchersdto enable data reuse and
larger team sciencedwhile attending to the challenges daylong audio present for open data sharing. The extant TalkBank family of
corpora, also containing rich spoken language data, were an ideal fit, and HomeBank joined TalkBank as a sub-project in 2015.

Structure of the HomeBank Corpora

HomeBank consists of four principal components. First, there are raw data files, typically. WAV formatted files in each corpus.
Recording lengths vary according to the original studies’ designs, but typically range from a few hours up to 16 h, which coincides
with the memory limits of the LENA recorder or the length of wakeful hours of a child wearing the recorder and their caregiver(s).
Results of sound diarization processes are also included. These are typically time-aligned with raw audio files, and most are the pro-
cessing results of the LENA processing algorithms (resulting in an. ITS, or “interpreted time segments,” file). The LENA diarized
output yields segment onset and offset times and a one of about 60 apriori labels for each segment identifying, for example,
when the target child or another individual (adult female, adult male, another child) is talking, when the TV or radio is on, or
periods of silence. Diarization files vary depending on the content from the child and family. The Cougar Corpus, for example,
contains 785 daylong recordings, each with a diarization .ITS file. On average, those files have 29,047 labeled segments, ranging
from 3939 to 45,192.

Second, each corpus has meta-data associated with the recordings. Metadata depends on the circumstances of the original data
collection, often including demographic and personal details. The Lyon Corpus (Le Normand, 2018), for example, contains
49 daylong audio recordings (10e16 h each) from 16 families. An associated metadata file details participant sex, age, birth prema-
turity, hearing impairment, family history of language or developmental disorders, region of residence, and other details for each
recording.

Third, there is a library of software tools for processing the data publicly available on the HomeBankCode GitHub repository
(https://github.com/homebankcode/). The tools were created by users with a wide variety of needs for tools not already available
elsewhere. For example, there are software solutions for parsing diarization files, extracting acoustic phonetic features, and splicing/
combining portions of raw audio files. Software in the repository include scripts in MATLAB, Python, R, C, and other languages.

Fourth, there is a community of interested contributors, Daylong Audio Recordings of Children’s Linguistic Environments
(DARCLE; https://darcle.org/). This community was established to support the complex research enterprise of working with daylong
child-centered audio data and was the community from which HomeBank originated. DARCLE is a worldwide research consortium
with free and open access to all its resources. The community meets virtually on a regular basis to discuss issues of interest to the
larger community of researchers. DARCLE also includes resources for New Investigators and students to engage with the content and
other interested researchers.
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Classification of HomeBank Corpora

HomeBank has three types of corpora: public, member, and limited. Public corpora are open to anyone on the internet to down-
load, access, or use without restriction. Public corpora have been curated to ensure that the participants who have given their data
are treated in an ethical way, conforming to the researchers’ original IRB or other ethics board protocols and participants’ data
sharing preferences. The raw audio and associated transcripts or diarization files are examined so personal details or identifying
characteristics are not present (VanDam et al., 2016). For example, The Fausey Trio Public Corpus (Fausey & Mendoza, 2018b),
itself a subset of the Fausey Trio Corpus (Fausey & Mendoza, 2018a), contains three daylong recordings from one participant
and does not include full demographic or diarization details.

Member corpora are available to HomeBank members (see below) only. Members are required to agree to ethical treatment of
participant data, but otherwise have unrestricted access to this category of corpora. By number of recordings and total hours of
recordings, this is the largest category of data in HomeBank. Because of the total volume of recordings, it is often impossible to fully
vet recordings in their natural context. For example, the San Joaquin Valley Corpus (Warlaumont et al., 2024) contains 166 daylong
audio recordings from 56 participants. Due to the large number and length of recordings, only 11 of the audio recordings have thus
far undergone the full double vetting and scrubbing required for public sharing per the contributors’ IRB protocol; the full corpus
has not been reviewed for content but is available for use by all HomeBank members.

Limited corpora are available only by individual agreement between the researcher responsible for the data and collaborators
seeking to use the data. In some cases, use may require certain Institutional Review Board considerations or other arrangements.
These data are treated specially in accordance with original data collection procedures often due to the sensitive nature of the partic-
ipants who contributed their data. For example, the Ellis Corpus (Ellis, 2024) consists of kindergarten teachers in southeast Mich-
igan during the school day. Due to privacy concerns, the data are in the restricted Limited category of HomeBank corpora.

Membership

HomeBank membership is open to any researcher. Membership is initiated by the prospective member who provides basic contact
and professional information and evidence of training on the ethical and responsible treatment of human participant data. Home-
Bank conducts a live interview with members to describe the resource and introduce the member to the project. Membership is
granted to the lead researcher or principal investigator and collaborators, students, and staff are managed by the Member (with noti-
fication and verifying ethics training paperwork updated with HomeBank central records). Members have unique login credentials
to access the corpora and online resources. Themajority of members are academic researchers and their students. Members represent
worldwide academic and industry interests.

TalkBank and HomeBank Web Interface

HomeBank benefits from being part of the larger TalkBank family of resources (MacWhinney, 2014) and from inheriting TalkBank
structural and formatting conventions. In addition to seamless integration with CLAN and PHON software, HomeBank makes site-
wide use of TalkBankDB and TalkBank Browser. TalkBankDB is a database tool that allows users to sort, filter, and organize the data
quickly by useful variables of interest. With the web interface, users select for participants, age, file types, details of transcripts, and
many other variables. Search results can be downloaded in. csv files and downloads and searches can be performed fromwithin R or
Python using the provided APIs (application programming interfaces). TalkBank Browser is a user-friendly, online interface to
interact with all of the HomeBank data, including media files and transcripts. In this interface, the user can select an audio file
and associated transcript (such as hand-coded transcript, automated diarization file, or other) and interact with the file, including
listening to audio playback, within the browser. In addition, CLAN commands can be run directly on the data using commands in
the TalkBank Browser. Finally, Collaborative Commentary, a system for adding annotations to transcripts and validating coding
schemes, can be used with HomeBank data, including data with transcripts created through ASR.

HomeBank’s Impact and Future

HomeBank is an active scientific resource used by hundreds of members with a substantial presence in the empirical scientific child
development literature (e.g., Bergelson et al., 2023; Cychosz et al., 2021; Ellwood-Lowe et al., 2021). HomeBank data have also
been used as training and validation data for the purposes of developing open-source machine-learning-based tools for identifying
events of interest within daylong child-centered audio recordings (e.g., Räsänen et al., 2021; Schuller et al., 2017).

Several initiatives are underway to capitalize further on the very large database of rich data. For example, Secure HomeBank is
a tool in development intended to allow researchers to initiate analyses (such as acoustic phonetic research) remotely without
directly accessing the underlying audio. This will respect the agreements the original researchers have made with participants while
still promoting scientific investigation. Another goal is to expand and refine the end-user interface of the resource to reduce the tech-
nical burden of access. Additionally, there is the enduring goal of gaining additional rich data corpora to expand the scientific
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usefulness of HomeBank. There is a TalkBank Board of Governors to moderate and improve the overall resources of TalkBank as
well as a HomeBank Stewardship Committee dedicated to maintaining the integrity and usefulness of HomeBank specifically. These
groups meet regularly to improve and promote the resources and scientific inquiry.

Conclusion

HomeBank provides rich resources for the study of a variety of important aspects of language development and socialization. The
system has benefited frommultiple advances in recording technology, data-sharing, and corpus analysis tools. Ongoing advances in
each of these areas will contribute further to the richness, coverage, usability, and importance of HomeBank.
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