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Figure 1: Collage of Freesound integration use cases

Abstract
Freesound is one of the most prominent collections of user-
contributed audio samples, providing a large and heterogeneous
collection of sounds for creative, educational, and research pur-
poses. In addition to its web-browser interface, Freesound fea-
tures an API that enables programmatic access to search features
and sound resources, including descriptive metadata and content-
based audio descriptors. As a result, third-party developers and
researchers can access and integrate Freesound content in ad-
vanced ways, with applications in various fields including (but
not limited to) music making, sound design, machine learning,
and multimodal systems. This paper surveys creative applica-
tions and sound interfaces that integrate content from Freesound,
addressing a wide range of use cases that utilize it interactively.
We outline their technical capabilities and use of Freesound re-
sources, and explore emerging research directions. We focus on
how these systems interact with Freesound, how its content is
integrated within their overall design, and how they engage users.
The study shows that Freesound has become an infrastructural
and inspirational resource for creative applications and sound in-
terfaces. Nevertheless, the study reveals that many of Freesound’s
API capabilities remain underused, pointing to emerging oppor-
tunities for further development of applications and modes of
interaction.

Keywords
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1 Introduction
Large, open, and heterogeneous sound corpora actively support
music creation, sound research, audio technology development,
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among other applications. Freesound, an online collaborative
collection of sounds released under Creative Commons licenses,
is a widely used and continuously growing example of such a
resource [28]. It currently hosts over 720,000 sounds and has
more than 16 million registered users. Although the web inter-
face remains a primary mode of interaction, additional access
methods provided by the Freesound API enable the integration
of Freesound content into third-party applications. Moreover,
unlike traditional curated datasets, Freesound provides access
to a heterogeneous collection of sounds with varying quality,
content, and metadata, contributed by a global community. Thus,
it supports research and development across applications such as
computational creativity, web-based applications, hardware plat-
forms, human-computer interaction, machine learning and audio
modeling systems, sound design and music production tools,
and intelligent sound retrieval, with projects spanning creative
practice, research, education, and interactive installations.

Over its twenty years of operation, Freesound has been inte-
grated into a wide range of projects, serving both as a resource
and as a platform for sound exploration. Existing integrations
vary in whether they foreground exploratory interaction or di-
rect access, rely on semantic or content-based retrieval, support
minimal or more open-ended interaction, and in the means of
interaction with the database. This work proposes a set of shared
analytical axes to examine a selection of these integrations, focus-
ing on how different design choices shape user interaction with
Freesound’s corpus (Sec. 3). The scope of this work is limited
to creative applications and sound interfaces, defined as audio-
centric systems that support creative engagement with sound
or its manipulation as a primary material. We therefore exclude
systems that do not support these forms of creative interaction,
particularly a range of Freesound use cases such as plain search
tools (e.g. MuSST1, CCMusicSearch2), video-centered applica-
tions and games (e.g. Blender Add-on3, Freesound Audio Search

1https://labs.freesound.org/apps/2019/01/13/jamendo-musst.html
2http://ccmusicsearch.com
3https://github.com/iwkse/freesound
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Adobe plugin4, Reward Circuit5), non-interactive works or sys-
tems limited to fixed curated palettes (e.g. 28x286), libraries (e.g.
simple-freesound7, py4pd-freesound8), and archival/dataset re-
sources (e.g. Sons da Praia9, Freesound-based datasets10).

Through a systematic comparative analysis, the study aims
to identify recurring design patterns, underlying assumptions,
and inherent trade-offs between accessibility, expressivity, and
exploratory potential (Sec. 4). By situating these projects within
a common framework, the analysis highlights how Freesound
has functioned not only as a repository of audio files but also
as an evolving infrastructure for sonic research, creativity, and
experimentation. The findings emphasize Freesound’s dual role
as an infrastructure and an inspiring resource for creative sound-
based systems. However, the analysis also shows that significant
portions of the API remain underutilized, revealing potential for
expanded application design and emerging modes of interaction
(Sec. 5).

2 Freesound content and access
2.1 Freesound web interface
The Freesound web interface centers on text-based search, which
operates on user-provided metadata including tags, titles, and
textual sound descriptions. The search input box is prominently
displayed on the landing page, while in the search page it is
accompanied by an optional set of advanced search filters (e.g.
duration). After an initial query is carried out (which can be an
empty query), users can apply further facet filters that include
licence type, category, tags, and user, as well as audio file prop-
erties (e.g. sample rate, number of channels, etc.). On individual
sound pages, a similarity button enables the discovery of related
sounds. Additional browsing features include a random sound
option and an interactive map for navigating geolocated audio
content.

2.2 Freesound API
The Freesound API is a REST-based interface that allows pro-
grammatic access to the Freesound database through a variety
of client libraries (e.g. Python, JavaScript, JUCE, SuperCollider,
Max/MSP, Common Lisp). It enables access to sound resources
and search functionalities, including audio files, user-contributed
metadata (e.g. tags, geolocation, license), a broad collection of
audio-content descriptors11 (e.g. pitch, brightness), and other data
such as audio file properties, number of downloads and upload
date12.

The API was first introduced in 2011 and was updated to APIv2
in 2014, adding improvements and new features such as sound
uploads and the ability to combine sound metadata with audio de-
scriptors during search. A major update in 2025 further enhanced
retrieval and search capabilities, among others, by restructuring
metadata retrieval, introducing new sound similarity spaces and
audio descriptors, and supporting Freesound’s newly introduced
categorization scheme based on the Broad Sound Taxonomy [9].

4https://exchange.adobe.com/apps/cc/108490/freesound-audio-search
5https://labs.freesound.org/apps/2014/12/05/rewardcircuit.html
6http://28x28.xavierbonfill.com/
7https://ircam-rnd.github.io/simple-freesound/
8https://github.com/charlesneimog/py4pd-freesound
9https://bancosonoroamazonico.vercel.app/sonsdapraia
10https://labs.freesound.org/datasets/
11https://freesound.org/docs/api/analysis_docs.html
12The full list is available at https://freesound.org/docs/api/resources_apiv2.html#
sound-instance.

Currently, the API offers a unified search endpoint that supports
multiple retrieval strategies. More specifically, these include text-
based queries over sound metadata; content-based retrieval using
low-level audio features (e.g. temporal descriptors such as dura-
tion and onset rate, spectral descriptors such as spectral centroid,
rolloff, flux, andMFCCs, perceptual attributes like loudness, bright-
ness, and roughness); higher-level semantic descriptors (e.g. sound
categories, sources, and detected events); and combinations thereof.
Before the changes introduced in 2025, these features were split
between the text search, content search, and combined search end-
points. The API also supports a number of sorting options (e.g.
relevance, number of downloads) and similarity-based retrieval
methods over acoustic and semantic similarity spaces. In addi-
tion, dedicated endpoints for users, sounds, packs, and collections
enable structured access to grouped sound resources.

2.3 Web-based vs API access
By analyzing Freesound’s web access and API logs, we estimate
the ways in which Freesound data are accessed and integrated.
The web interface features 12 million weekly search queries,
while the Freesound API handles approximately 1 million search
queries per week13. Even though not all such requests originate
from the type of creative applications and sound interfaces which
are object of our study –for instance, a common use case which
is outside this scope is the use of the API for creating training
datasets and batch-downloading sounds– these numbers suggest
that the API is a major means of accessing, viewing, and saving
content. As a result, it plays a central role in how many users
experience and interact with Freesound content.

The vast majority of API search requests target the text search
endpoint, while the former content and combined search end-
points are used much less frequently, with the latter being ex-
tremely rare (N≈750/month and N<50/month, respectively). As
mentioned above, since the latest API update, these three end-
points are combined into a single search resource. We observe,
nevertheless, that requests to the new search endpoint that take
advantage of the integration of content-based descriptors still
account only for a very small fraction of queries (peak N≈2,000/
month for a single descriptor). It is important to note that these
statistics cover all types of API usage, and may not directly reflect
the usage originating from applications included in our study.
The analysis on the following sections focuses on individual uses
of Freesound content from third-party applications, with a focus
on creative and sound-based interfaces.

3 Analytical framework
3.1 Overview
Freesound is accessed through multiple interfaces that reflect dif-
ferent patterns of use. Although we have observed that the web
interface remains the primary entry point for browsing, listening,
and manually downloading of sounds, a significant portion of
Freesound usage occurs through the Freesound API, which offers
alternative ways to interact with the sound database and expand
creativity. Freesound content is integrated in many creative appli-
cations and sound interfaces, but the way it is integrated varies
considerably. In some cases, Freesound is a central element of
the interaction, while in others it functions as a secondary re-
source that complements a broader workflow. These differences

13The data are reported as weekly averages aggregated over an approximately
three-month period (November–January).
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in functionality shape both how users search for sounds and how
they engage with the collection.

In order to get insights on Freesound integration usage pat-
terns, we systematically analyze all relevant creative applications
and sound interfaces identified through our data collection pro-
ces and characterize them along analytical axes defined for this
study. In the following sections, we first describe howwe selected
the applications that are object of our study (Sec. 3.2), and then
define the different analytical axes used to characterize them
(Secs. 3.3–3.7).

3.2 Selection of creative applications and
sound interfaces

To begin the collection of relevant projects, we examine the
entries listed in Freesound Labs14. Freesound Labs is a listing of
projects, hacks, applications, workshops, and research initiatives
that either make use of Freesound content or are built on top of
the Freesound API. At the time of our study, the Freesound Labs
main page contained 56 entries, either gathered by the Freesound
team or submitted by community members. For the purposes
of this study, we only considered 42 of these entries, excluding
entries such as workshops, installations, and other applications
that did not align with the scope of this work (Sec. 1).

To complement this source, we analyzed Freesound API usage
logs to identify applications that use the platform programmati-
cally. We examined API clients that accumulated over 10,000 total
queries during a five-year period (2021-2025). In many cases, it
was not possible to obtain relevant information about the API
clients originating such requests (i.e. no links to project pages or
source code), preventing their potential inclusion in the study. In
addition, we searched public GitHub15 repositories for references
to Freesound or its API in the project documentation, focusing on
occurrences in README files. Altogether, these methods allowed
us to further add 18 projects that integrate Freesound and meet
our criteria for inclusion in the study.

The resulting set includes 60 creative applications and sound
interfaces that interact with Freesound and actively engage with
sound for purposes like search, retrieval, processing, or explo-
ration.

3.3 Centrality of sound corpus
The first axis of evaluation addresses the centrality of the sound
corpus within each application, defined by the role the sound col-
lection plays in the user’s workflow. In some systems, exploration
and manipulation of the collection content drive the primary mu-
sical or sonic activity, while in others it functions as a supporting
resource. Drawing on human-computer interaction and interac-
tive information retrieval frameworks [34, 80], we conceptualize
the corpus as a mediating resource whose structural role shapes
creative activity. Accordingly, we assess Freesound integration in
terms of its functional centrality: the degree to which it scaffolds,
constrains, or enables the user’s musical or sonic exploration.
Based on this perspective, we identify the following categories:

• Peripheral (0): Freesound is a supporting element; the
primary task could function without it.

• Foundational (0.5): Freesound provides the main sound
database but is not the conceptual focus of the interface.

14https://labs.freesound.org/
15https://github.com/

• Central (1): The interface is built around Freesound; ex-
ploration and manipulation of its content constitute the
main purpose of the application.

This distinction separates the structural importance of the
corpus from the degree of interactivity and freedom it affords,
allowing us to evaluate how deeply Freesound shapes the overall
user experience.

3.4 Interactivity
Interactivity is the dynamic quality of input-feedback behaviour
between the user and the system [12]. In the context of a sound
collection, it describes the extent to which users can engage with
its content and receive immediate, responsive results. Highly in-
teractive systems enable users to iteratively test ideas, adjust pa-
rameters, and observe real-time outcomes, fostering exploratory
behaviour that supports creativity and discovery. Interactivity is
not limited to visible user-interface actions; behind-the-scenes
(backend) processes can also improve responsiveness, making in-
teraction feel fluid and dynamic. Even when hidden from the user,
these system capabilities contribute to exploration by providing
feedback and refinement in the background. We operationalize
interactivity as the degree to which the system enables interac-
tion with the database [10, 19]. This includes frontend interaction
access, time flexibility, and responsiveness, as well as backend
processes that support dynamic interaction. Specifically, interac-
tivity refers to the range and effectiveness of options available
for searching, filtering, navigating, and describing sound content,
focusing on user control and exploration rather than general
interface responsiveness or creative manipulation features.

We define interactivity levels as follows:

• None (0): No user control over the retrieval or manipula-
tion of sounds from the database.

• Limited (0.5): Restricted control, with only basic filtering
options or limited user-controlled search functionality
available.

• Basic (1): The system offers at least one user-controlled
type of search (e.g. keyword search) and up to four meta-
data filters.

• Advanced (2): The system supports two or more search
types.

3.5 Retrieval and filtering
We analyze how different types of sound descriptors are used for
retrieval in interactive applications. The available sound retrieval
strategies are fundamental in sound-based interface design, as
it determines how users access and manipulate audio content
[23, 38]. We focus on three main retrieval strategies, text-based
metadata, content descriptors, and sound similarity:

• Acoustic / content (a): Relies on extracted audio features
such as timbre, pitch, rhythm, and spectral properties, al-
lowing users to find sounds based on sonic characteristics
regardless of semantic labeling.

• Text-based / semantic (t): Relies on textual metadata,
including tags, descriptions, and user-provided annota-
tions. Semantic search supports goal-directed exploration,
enabling users to find sounds according to conceptual
categories or intended meaning.

• Similarity-based (s): Relies on representations of sounds,
such as feature embeddings derived from acoustic or se-
mantic information. Sounds are retrieved based on their

https://labs.freesound.org/
https://github.com/
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proximity in this representation space to a similarity tar-
get, and it supports exploratory workflows by grouping
perceptually or conceptually related sounds together.

Retrieval processes can be combined, resulting in a multi-
choice system where users can select or combine strategies [76].
Additionally, we may consider random (r) as a retrieval strat-
egy, where sounds are retrieved without specific control over the
selection process. While not user-driven, this strategy could po-
tentially foster exploration by introducing variability, especially
in large sound collections [72].

There are also several available filters that refine sound re-
trieval. These filters can be applied to control or constrain the
result set, offering users more control over the exploration pro-
cess. Available filters include: license (l), duration (d), number
of samples (n), username (u), pack name (p), tag (t), date
added (da), number of channels (ch), file type (ft), file size
(fs), explicit sound discard (e), and geolocation (g)16. In addi-
tion, the sorting (s) strategy (e.g. by relevance score, date added,
or downloads in ascending or descending order) is relevant for
applications that display sound content in a specific order. In
certain instances, specific filters may assume the role of retrieval
strategies, as their substantial influence on the organization and
navigation of content enables them to function beyond tradi-
tional filtering, effectively shaping the retrieval process itself in
the same way as acoustic/semantic-based constraints.

Lastly, there is the option to retrieve metadata associated with
sounds (e.g. tags, descriptors, or other attributes) for later use
or display, without altering search results during retrieval. This
functionality, provided through Freesound, enables the collection
of sound contextual information without narrowing the dataset,
thereby enabling further tasks (e.g. display, meta-analysis) subse-
quently.

3.6 Input mechanism
Input mechanisms are conceptualized as interaction modalities
that mediate the user’s engagement with the sound database.
Drawing on multimodal interaction theory and embodied inter-
action [18, 54], we categorize systems according to the modali-
ties through which users influence retrieval and database-related
manipulation processes. In the context of digital musical instru-
ments and creative systems, input modalities are known to shape
expressive affordances and compositional constraints [37, 51].
To systematically categorize the input mechanisms used across
the systems, we define the following types based on interaction
modality and musical functionality:

• Typing/Clicking (t): Input via computer keyboard typing,
mouse clicking, mobile tapping, or menu selections.

• Gesture (g): Bodily or spatial input, such as physical move-
ments or gestures.

• Voice command (v): Vocal input used specifically for
command or control purposes.

• Audio (a): Sound signal as input, typically used for content
analysis or similarity, either via file or microphone.

• Hardware (h): Musical controllers or keyboards that ma-
nipulate events or parameters.

• Other mode (o): Alternative modalities (e.g. image or
video input).

We restrict this dimension to modalities that directly affect
interaction with the Freesound corpus (e.g. retrieval, filtering,
16Section 2 provides an overview of Freesound filters; here we include only those
discussed in the remainder of the paper.

navigation). While many systems also include input mechanisms
that control synthesis, or broader interface control, we follow
stratified models of interaction in information retrieval [40, 63]
to distinguish resource interaction from general interface control
(e.g. audio or voice input used for purposes other than querying
and interacting with the system).

3.7 Type of manipulation
Once sounds have been retrieved from the system, they can un-
dergo different forms of manipulation, depending on the system’s
capabilities and the user’s intentions. These manipulations are
crucial for understanding how users interact with and modify the
sound content for their creative or practical purposes [75]. We
define the following categories of sound manipulation, based on
how sounds are organised, structured, activated, and transformed
within a system.

• Access (acc): The sound is retrieved and saved, available
for use or further exploration, without allocation, organi-
zation, or modification.

• Access+ (acc+): The sound is retrieved and saved, and
immediately placed within an interactive workspace or
system environment for further exploration or use.

• Arrangement (arr): Sounds are organised within a struc-
tured system for controlled playback, where playback be-
haviour can be interactively shaped by the user (e.g. loop-
ing, layering, panning, or modulation), without altering
the audio content.

• Arrangement (arr+): Extends arrangement with addi-
tional control over individual audio content, allowing in-
teractive or direct alteration of its sonic properties (e.g
pitch shifting, cropping, filtering, effects).

• Transformation (tr): Sounds are organised or reconfig-
ured by the system, where the structure, relations, or ma-
terial organisation of sound is automatically generated or
significantly altered through computational processes.

The first type of material manipulation is common in scenarios
where the sound database is used to expand an existing sound
library. The other types instead support more active interaction,
where users are provided with specific tools to organise or modify
sounds. While only access establish a more open relationship
with the sound material, the latter four introduce more structured
forms of exploration, enabling engagement through predefined
or system-guided organisation and transformation of sounds.

4 Results
[h]

Table 1 shows the manual categorization and comparison of
the applications according to the analytical axes described in
the previous sections. The columns are labeled as follows: inp.
for input method; inter. for interactivity; cent. for centrality, type
for type of manipulation; and retr., f.u., and f.q. for the retrieval
and filtering axis, referring respectively to search methods, user-
accessible filters, and predetermined query filters17. The data is
sorted chronologically.

As shown in Fig. 2b, more than half of the applications ana-
lyzed position Freesound as a central resource. Specifically, 57.1%

17The columns use the abbreviations introduced in Sec. 3. Items marked with an as-
terisk denote uncertain classification due to insufficient data. Blank entries indicate
unknown information; square brackets [] indicate optional modes; parentheses ()
in the retrieval column denote predetermined retrieval.
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Table 1: Creative applications and sound interfaces using Freesound content

name date keywords inp. inter. retr. cent. f.u. f.q. type
Freesound Radio [60] 2008 standalone, graph t 1 t 1 - - arr
Freesoundscapes [5] 2011 web, 2d t 1 t 1 - arr
Free(cc)it! [30] 2012 web, generation a 0.5 (a,t) 0.5 - d tr
Audio Metaphor [71] 2012 web, generation t 0.5 t* 0.5 - tr
Overtone [3] 2012 live-coding, language t 1 t 0 open - acc+
Minority Freeport [29] 2013 standalone, 2d, sound-pool g 0.5 (t) 1 - d arr
plexure.js [46] 2013 web, 2d t 1 t 1 - d arr
Music Contextualizr [49] 2013 web (local), lyrics a 0.5 (t) 0.5 - d tr
idRadio [79] 2014 web, sound-pool - 0 - 0.5 - - arr
Elevator Music Generator [11] 2014 maxmsp, generation - 0 (t) 0.5 - ft,ch,t tr
Free Maschine! [6] 2014 web, drum-machine t 2 t,s,r 1 - arr
Fsmic [62] 2015 web, semi-interactive, qbe a 1 s 1 - acc
Floop [61] 2015 interactive, loop, sound-pool t 0.5 - 1 - - arr
Cloud Browser [65] 2015 plugin, daw t 1 t 0 l acc
Beatpush [22] 2016 web, drum-machine t 1 t 0 - acc+
Hands-Free Sound Machine [41] 2016 web, drum-machine v,g 1 t 1 - d arr
Web Audio Sequencer [45] 2016 web, sequencer, drum t 1 t 0.5 - arr
Ardour [16] 2016 daw t 1 t 0 - - acc
MIRLC [78] 2016 live-coding, extension t 2 t,a,s,r 1 - - arr+
Infinite Orcherstra [64] 2016 music-making, collaborative t 1 t 1 - d arr*
Soundly [43] 2016 daw t 1 t 0 l - acc
Soundscape Generator [50] 2017 web-app, image t,o* 0.5 t* 0.5 - tr
Perceptual Sound Browser [15] 2017 standalone, browse, sound-pool t 0.5 - 1 - - acc
Freesound Explorer [26] 2017 web, 2d t 1 t 1 s,n,d t arr
Freesound Timeline [27] 2017 web, chronologic t 0.5 da 1 - - tr
Freesound Trip [14] 2017 web, 3d t 1 t 1 - d arr
Loskop Radio [44] 2017 web, generative - 0 (t,s) 1 - d tr
Mixcraft 8 [4] 2017 daw t 1 t 0 l - acc
AudioTexture Free [66] 2018 daw, plugin, loop t 1 t 0.5 - - tr
Freemix [48] 2018 web, movement g,t 1 t 1 u,d arr+
MoodScape Generator [55] 2018 web, soundscape t 0.5 (t) 1 - tr
Multi Web Audio Sequencer [21] 2018 web, sequecer t 1 t 1 d - arr
Smart Mandolin Freesound System [73] 2018 hybrid-instrument, mobile t,a 0.5 (t) 0.5 - arr
Volca-Freesound [36] 2018 hardware, app t,h 0.5 r 1 d - acc+
Soundtrap [67] 2018 daw t 1 t 0 - l acc
Playsound [17] 2018 web, grid, music-making t 2 t,s 1 - arr+
EarSketch [53] 2018* music coding, education t 1 t 0 - - acc
CTAG Strämpler [52] 2019 hardware, modular, sampler h 1 t 1 - - arr+
Timbral Explorer [57] 2019 web, 2d t 1 t,a* 1 - acc+
FreesoundSimpleSampler [59] 2019 plugin, sampler, juce t,[h] 1 t 1 - - acc+
Mscaper [70] 2019 plugin, soundscape, ableton t 1 t 1 - acc
Freesound Loop Generator [24] 2020 web, drum-machine, loop t,[h] 2 t,s,r 1 l d arr
GifDub [42] 2020* web, audiovisual t 0.5 (t*) 0.5 - tr
Freesound Player [31] 2020 digital-instrument, maxmsp, midi t,[h] 2 t,a 1 d,n arr+
SOURCE [25] 2021 hardware, sampler h 2 t,a,s,r 1 d,l - arr+
Lockdown Composer 7 [68] 2022 daw t 1 t 0 - l,d acc
Shabda [32] 2022 live-coding, extension, web t 1* t,(s) 1 l d acc+
hydra-freesound-auto [35] 2022 live-coding, extension, visual - 0 (t) 1 - tr
MelodyLine [8] 2022 live-coding, extension t 1 t,(a) 1 - - acc+
Imaginary Machinescapes [7] 2022 installation, generation a 1* t* 0.5 tr
FreesoundVR [74] 2022 vr, daw, composition, visual g 0.5 - 1 - - arr+
Sound Show [39] 2023 soundboard t 1 t 0 - - arr
Hathor [56] 2024 web, drum, sound-pool - 0 - 0.5 - - tr
FollowWeb [69] 2024 standalone, visual, semantic t 1 t 1 u,p,t - acc+
MPC program creator 2024 standalone, editing, hardware export t 1 t 1 d d acc+
Earth song [13] 2024 web, 3d, geospatial t 1 g 1 - g arr
Audio Forge [2] 2025 web, soundboard t 1 t 0 - s arr
Audio Editor App [77] 2025 android, editing t 1 t 0 s s*,da acc
Soundpot [20] 2025 web, 2d t 0.5 r 0.5 - d,l,e arr
MLA Labs’ The playground [47] 2025 web, processing t 1 t 0 - fs acc+
AI Movie Generator [1] 2025 web, audiovisual, generative t 0.5 (t) 0.5 - d tr
Freesound Rack [33] 2025 plugin, standalone, sampler t,[h] 1 t 1 - d* arr
EthnoSphere [58] 2026 web, 3d, geospatial t 0.5 g 1 - d acc
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Figure 2: Distribution of interactivity, centrality, and type of manipulation across applications.

t
n=52

65.0% s
n=8

10.0%

a
n=67.5%

r
n=6

7.5%

-
n=5

6.2%

g
n=2

2.5%

da
n=1

1.3%

Retrieval

Figure 3: Retrieval usage across applications
Note: values are aggregated; inside = occurrence frequency, labels = system

coverage.

are classified as central, meaning that exploration or manipula-
tion of Freesound content constitutes the main purpose of the
interface. A further 22.2% are categorized as foundational, where
Freesound serves as the primary sound database but is not con-
ceptually foregrounded. Applications such as Soundscape Gen-
erator, Free(cc)it!, Imaginary Machinescapes, AudioTexture
Free, Audio Metaphor, Soundscape Generator, Elevator Mu-
sic Generator and AI Movie Generator rely on Freesound to
generate a final composition, soundscape, or design outcome.
However, they do not typically support free-form exploration
or individual triggering and manipulation of retrieved sounds
(i.e. the most common type of manipulation is transformation).
In these systems, Freesound functions as a structured material
source embedded within a higher-level generative or composi-
tional process. Some borderline cases illustrate this distinction
further, such as Hathor, which incorporates a substantial num-
ber of Freesound samples, yet the corpus does not constitute
the exclusive or conceptual focus of the system, as its empha-
sis lies on drum pattern generation rather than sound corpus
exploration.

By contrast, 20.6% integrate Freesound peripherally, as a com-
plementary resource that supports other core functionalities. This

Table 2: Filters in user interfaces and backend querying

filter f.u. (n) f.u. (%) f.q. (n) f.q. (%)

(none) 47 74.6 22 34.9
duration (d) 7 11.1 16 25.4
license (l) 6 9.5 3 4.8
number samples (n) 2 3.2 — —
sort (s) 2 3.2 2 3.2
username (u) 2 3.2 — —
(not identified) 1 1.6 18 28.6
pack name (p) 1 1.6 — —
tag (t) 1 1.6 2 3.2
open 1 1.6 — —
file type (ft) — — 1 1.6
date added (da) — — 1 1.6
number of channels (ch) — — 1 1.6
file size (fs) — — 1 1.6
no explicit sound (e) — — 1 1.6
geolocation (g) — — 1 1.6

Total 70 100 69 100
Note: Values indicate both absolute counts and percentages of systems in which
each filter type appears.

Table 3: Distribution of input types

input app. (n) app. (%) occ. (%)

t 49 77.8 68.1
h 7 11.1 9.7
- 5 7.9 6.9
a 5 7.9 6.9
g 4 6.3 5.6
o 1 1.6 1.4
v 1 1.6 1.4

interaction mode is particularly common in Digital Audio Work-
stations (DAWs) and editing tools, such as Ardour, Soundtrap,
Cloud Browser, Sound Editor App, and Lockdown Com-
poser 7, as well as in sound organization or post-production
tools like Soundly, SoundShow, and Audio Forge. In such
cases, Freesound usually serves as a convenient repository of
Creative Commons sounds suitable for academic or commercial
projects, having heightened correlation with the sound access
system types. This is also reflected in more large and complete
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projects, such as Overtone and EarSketch. Additionally, the
interface in such integrations is typically minimal, often limited
to a basic text-based search (see later). This pattern suggests that
when Freesound is integrated as a supplementary resource, the
design emphasis lies on efficiency and seamless workflow inte-
gration rather than exploratory interaction, also reflected across
other analytical axes.

In terms of interactivity with the Freesound corpus, most
systems provide at least a basic level of user control. The basic
(1) category receives over half of all applications (see Fig. 2a),
the highest among all categories. These systems typically offer
a single search modality, most often keyword-based semantic
search accompanied by a limited number of filtering options. At
the lower end, 7.9% of the systems exhibit no (0) interactivity,
meaning users have no control over the search process. In such
cases, retrieval can occur automatically in the background, and
Freesound functions as a material source for generative processes
rather than as an interactively explorable corpus. Examples in-
clude hydra-freesound-auto, a self live-coding system that
fetches sounds algorithmically; Hathor, an automatic rhythm
generator, Elevator Music Generator for infinite music gener-
ation, and radio-based projects such as Loskop Radio. A limited
but higher degree of interactivity (25.4%) appears often in gen-
erative systems, where access to the database may be mediated
through backend translation rather than direct querying. For ex-
ample, MoodScape Generator allows users to input perceptual
values, which are then internally mapped onto Freesound queries.
While this additional layer may create a distinct experiential in-
terface, the internal constraints and the lack of sound information
display limit transparent or iterative exploration of the corpus
itself. Other systems with limited interactivity permit simple, one-
off queries but with delayed or non-iterative responses. Music
Contextualizr, AudioMetaphor, and Free(cc)it!, for instance,
retrieve acoustically or semantically related sounds given an
input audio file, yet response times and the absence of contin-
uous refinement reduce the immediacy required for sustained
interactive exploration. Some systems in this category rely on
predefined sound categories (e.g. Perceptual Sound Browser,
Smart Mandoline Freesound System, FreesoundVR), often
in prototyping contexts to ensure heterogeneity without full in-
teraction yet, while it can also be an aesthetic constraint guiding
discovery (e.g. GifDub).

Conversely, highly (2) interactive systems (9.5%) include the
Freesound Player, which supports text search combined with
acoustic search; the Freesound Loop Generator and Fress-
maschine!, where users can choose among three strategies (text,
similarity, randomness); and MIRLC and SOURCE, which im-
plement all four main retrieval strategies. In contrast to MIRLC,
SOURCE can actively combine retrieval strategies in parallel.
An interesting case is Overtone: although it appears to offer
only basic interactivity, it enables open-ended filter definition
by allowing users to manually specify filter names and values.
Historically, Overtone did not support content search, but recent
API updates have made this possible through this field. This is
an example of how API evolution can significantly affect ease of
implementation and expand interaction opportunities.

We notice that increasing interactivity requires more retrieval
or filtering options. As evidenced in Fig. 3, most applications
rely on text-based searches, using keywords to capture semantic
aspects (e.g. sound source, action, location). This is reflected in
the fact that more than 50% of applications use only text search,
while it appears in 82.5% of all applications. Random search (N

= 6) appears as the only modality in 2 cases, Volca-Freesound
and Soundpot. Both limit retrieved sounds to short duration for
sampling, albeit with limited control over precision. Acoustic
search appears only in 6 applications (4 user-controlled, never
as the main focus). Such behavior is observed in MelodyLine
and Shabda, which rely on interactive text search while their
auxiliary search remains predetermined. Similarity search (N =
7) is predominantly used to replace retrieved sounds, appearing
in combination with another modality in 6 cases; the exception,
Fsmic, employs it in isolation to match sounds to microphone
input but without supporting further creative use.

That being said, some applications introduce an additional
interaction step through post-retrieval analysis, occurring in-
dependently of the original query before results are displayed.
Locally computed in most cases, this information may alterna-
tively be derived from Freesound’s acoustic metadata; Floop,
for example, opts for the former despite the latter being avail-
able. Minority Freeport, Freesound Explorer and Timbral
Explorer retrieve content-based descriptors but to compute sim-
ilarity relations locally, with the first two also using this infor-
mation for display purposes (e.g. mapping sound point colors
to tristimulus values). Interestingly, none of all applications use
Freesound’s built-in similarity for visual display, despite many
use visualization techniques (as seen later). Several applications
perform their own analyses because of lack of such informa-
tion in Freesound18: Mscaper, Perceptual Sound Browser, and
Moodscape Generator all use custom analyzers as additional
after-retrieval filters, while Audio Metaphor performs tasks
such as foreground/background classification that does not exist
in Freesound.

Additionally, a minimal amount of applications (N = 3) retrieve
acoustic information not for filtering or post-analysis but for
displaying, or potential later use. Specifically, Lockdown and
EarSketch use BPM, while Mixcraft 8 also uses key and scale.
By contrast, retrieving text metadata for display is more common,
typically focusing on title, tags, sound ID, description, and license.
Some applications, like SoundShow, display this information
on hover, while Freesoundscapes integrates it more seamlessly
as a decorative element within the interface.

Among the available filters, 74.6% of the systems do not offer
any user-controlled options (see Table ??). When offered, dura-
tion and license are the most common (N = 6–7, each), while the
remaining 6 filtering or sorting options observed appear seldom
(N = 1–2), making uncommon for users to exert further influ-
ence. Filters are often presented as drop-down menus or lists
(e.g. SOURCE low/mid/high, Locker Composer 7 license list),
while sliders may appear for duration and content-based filter-
ing/search (e.g. Freesound Player, Freesound Explorer). This
design approach likely reflects the goal of these integrations: to
provide rapid, low cognitive-load access to Freesound content
without requiring users to leave the host system. This is also
supported by the low proportion of 1+ filters within systems,
which accounts for only 9.5% (N = 6). Alongside, at least 33.3% of
systems use no predefined filters19, while a surprising 25.4% use
duration. This may be because users tend to select short sounds
to fit within looping and sequencing scenarios. Additionally, li-
censes are used 3 times to exclude more restrictive ones, while 8
other filters are used only once or twice each.

18at least at the time of application creation
19information for 28.6 was not accessible
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Applications that allow access without an additional allocation
(19%) correlate with those that Freesound is not central. Another
15.9% of applications allow enhanced access+ by allocating tha
audio inside the environment and remaining available for smooth
integration in the workflow. Correlating the prevous one with
DAWs (earlier), it is now this, common i live coding systems
(shabda, melodyine, overtone as a real-time compositional tech-
nique but without restricting the usual pipeline of the peorformer.
offline vs real time Sometimes though it does give new tools Mirlc
In the case of arrangement, a very common strategy is to place
sounds into a structured grid where the user can define relation-
ships, as seen in Free Maschine!, Hands-Free Sound Machine,
Beatpush, Freesound Rack, Freesound Player, idRadio, Web
Audio Sequencer, GifDub, and Playsound, Freesoundscapes,
Earth song. The position in space may be fixed or the user can
position sounds working as a triggering ssytem or sometimes spa-
tial or volumn organization (utility or relational afect on sound).
On the other hand, Timbral Explorer and FollowWeb, mean-
ingful (perceptual and semantic) allocation without allowing
compositional

Similar systems with additional capabilities to arrange+ are
11.1%, showing a tendency to preserve the sounds are they are.
That could be because of some ’purer’ sonic discovery

Other prominent choices include 2D spaces (Minority Freeport,
Floop, Freesound Explorer, Freesoundscapes, Soundpot), 3D
spaces (Freesound Trip fly manually through space; map-like
EthnoSphere, Earth song; network graph FollowWeb), insert-
ing more structure flexibility than the grid. All arrangements in
the space happen from local analysis, except Earth song that uses
the Freesound geotag data to organize sounds. Lastly, Freesound
Radio follows sequential linear playback arrangement.

Freesoundscapes, Soundpot, and Earth song adhere also
to transoframtion (immediate alteration or manipulation) as it
organizes and triggers in space but the space transform, pan-
ning, loudness, creating a soundscape. Applications provide op-
tional editing techniques for each sound, like cropping (e.g Audio
Editor) and pitch-shifting (e.g. The playground). In contrast,
AudioTexture Free creates an infinite loop, which is more ex-
treme and inherently structural transformation, as it alters the
sounds’ internal structure. As mentioned, applications that aim
to produce a final product (e.g. AudioMetaphor, Free(cc)it!,
Music Contextualizr) focus on transformation, either gener-
atively creating infinite output or synthesizing from existing
material. Interestingly, only about one quarter of applications
alter the initial material at all; the rest involve no dedicated tools
for modification.

The majority of applications are controlled via typing and
clicking, maybe due to their web-based nature, and account for
78% of all inputs. Approximately 8% of applications do not provide
user-controlled input. Alternative modalities include gestures
(N = 3), voice control (N = 1), audio content input (N = 4) –3
times input file, while one to record–, dedicated hardware (N = 3),
and optional hardware supporting MIDI mapping via a computer
keyboard or MIDI controller (N = 4). Image input appears once, in
combination with text typing. Overall, other accessibility options
are limited, indicating that multimodal or assistive inputs are
uncommon.

5 Discussion and conclusion
Exploration in Freesound-based creative applications and sound
interfaces can emerge from the relationship between two inde-
pendent dimensions: the centrality of Freesound within an appli-
cation’s workflow and the interactivity through which access and
manipulation of its content is realized; how important Freesound
is to the application’s purpose and how much control the user
has over accessing and shaping its content. Applications where
Freesound is central and interactivity is high offer the greatest
potential for user-driven exploration. Our analysis shows that
although Freesound is central in many applications, high inter-
activity is comparatively less common. In particular, text-based
search dominates as the main access paradigm, often with limited
use of advanced filters, acoustic descriptors, relational metadata,
or similarity-based retrieval. Centrality, therefore, does not nec-
essarily imply rich user-driven exploration. Applications may
rely heavily on Freesound as a content source while still con-
straining how users meaningfully navigate or interrogate the
collection. This tendency aligns with broader API usage patterns,
where a relatively small subset of available functionalities is most
frequently used. While the ecosystem of applications exhibits
considerable diversity in interface design and creative intention,
many systems converge around a narrow interaction model. As
a result, substantial parts of the Freesound infrastructure remain
underutilized.

Importantly, this pattern cannot be attributed solely to con-
ceptual design choices. Exploration is also shaped by practical
constraints. In hardware-based systems, live performance con-
texts, or time-critical interactive setups, extensive querying and
browsing may be impractical due to latency, efficiency, or cog-
nitive load. Under such conditions, interaction often shifts from
active database exploration toward looping, transforming, or
recombining preselected material. What appears as limited explo-
ration may therefore reflect performance-oriented optimization
rather than a lack of ambition.

At the same time, newer interfaces do not automatically ex-
pand exploratory possibilities. The emergence of additional tools
does not necessarily correspond to greater interactivity or broader
engagement with metadata structures. This raises an open ques-
tion: are limitations driven primarily by usability concerns, tech-
nical complexity, unfamiliarity with the API, or deliberate aes-
thetic choices? The answer likely varies across contexts, but the
overall pattern suggests that exploration is frequently framed
within a small subset of available retrieval strategies. Using
Freesound’s capabilities, such as precomputed audio descriptors,
can also help reduce computational time, something important
in many creative settings.

Freesound’s heterogeneity further complicates this landscape.
Variability in recording quality, metadata completeness, and li-
censing conditions introduces friction into exploratory work-
flows. While licensing or duration is often explicitly addressed in
interface design, inconsistencies in audio quality or descriptive
metadata are less frequently mitigated, potentially narrowing
practical exploration even when technical affordances exist. Re-
cent additions to the Freesound infrastructure –such as similarity
spaces, category structures, richer metadata fields, and acoustic
or perceptual descriptors– offer opportunities to support more
multifaceted interaction models. Beyond expanding conceptual
access, these mechanisms may also reduce computational over-
head in creative contexts by enabling more targeted retrieval
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strategies. Leveraging such features could support forms of ex-
ploration that are both computationally efficient and semantically
richer.

Even though the data collection methods may be constrained
by poorly documented systems, personal projects, systems not
using API keys, earlier high-traffic applications, and missing
information for identifying certain API clients, they provide a
broad and complementary, if partial, view of the ecosystem and
its trends, with parts of the community potentially underrep-
resented. The circulation of open-source data across platforms
provides a useful initial indication of how large open collections
are approached, used, and leveraged for creativity and interac-
tion.

Overall, our findings indicate that the exploratory potential
of Freesound-based applications remains only partially realized.
Despite considerable creative diversity, interaction paradigms fre-
quently converge around limited retrieval modes. This suggests
emerging opportunities for future work in designing interfaces
that support more multifaceted, open-ended engagement with
sound collections. Strengthening this connection between in-
frastructural capacity and interface design could enable more
dynamic, transparent, and exploratory relationships with large
and heterogeneous sound collections.
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