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Abstract

We present a curated, openly accessible dataset of 71 regional meteor events simultane-
ously recorded by optical and infrasound instrumentation between 2006 and 2011. These
events were captured during an observational campaign using the all-sky cameras of the
Southern Ontario Meteor Network and the co-located Elginfield Infrasound Array. Each
entry provides optical trajectory measurements, infrasound waveforms, and atmospheric
specification profiles. The integration of optical and acoustic data enables robust linkage
between observed acoustic signals and specific points along meteor trajectories, offering
new opportunities to examine shock wave generation, propagation, and energy deposition
processes. This release fills a critical observational gap by providing the first validated,
openly accessible archive of simultaneous optical–infrasound meteor observations that
supports trajectory reconstruction, acoustic propagation modeling, and energy deposition
analyses. By making these data openly available in a structured format, this work estab-
lishes a durable reference resource that advances reproducibility, fosters cross-disciplinary
research, and underpins future developments in meteor physics, atmospheric acoustics,
and planetary defense.

Dataset: https://doi.org/10.5281/zenodo.15868512.

Dataset License: CC-BY-NC

Keywords: meteoroids; meteors; fireballs; infrasound; astrometry; atmospheric acoustics;
shock waves; multi-sensor dataset; planetary defense; atmospheric entry

1. Summary
1.1. Background

This dataset provides a curated, open-access archive of 71 regional meteor events
simultaneously observed using optical and infrasound instrumentation [1,2]. The events
were originally recorded between 2006 and 2011 as part of a multi-year observational
campaign led by the Western Meteor Physics Group (WMPG) in the Department of Physics
and Astronomy, Western University in London, Ontario, Canada. Each event was simulta-
neously detected by the all-sky optical cameras, which are part of the Southern Ontario
Meteor Network (SOMN), and the Elginfield Infrasound Array (ELFO), a four-element
acoustic array located nearby [3]. These coincident detections present a rare opportunity
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to study multi-sensor signatures of meteoroids entering the atmosphere at hypersonic
velocities and generating low-frequency acoustic energy (<20 Hz) via shock wave forma-
tion. Some meteors had more than one infrasound detection, bringing the number of total
acoustic detections to 90.

The dataset stems from the events analyzed in the study by Silber, et al. [2] titled
“Optical Observations of Meteors Generating Infrasound—I: Acoustic Signal Identification and
Phenomenology”. That foundational paper characterized the relationship between luminous
and acoustic signals using these events, but it did not release the complete underlying raw
data in a structured or publicly accessible format. We also note that a smaller subset of
these events was also analyzed by Edwards et al. [3] in an earlier study. The present work
addresses that gap by consolidating raw measurements and derived parameters across all
available modalities into a consistent and reusable archive. The complete dataset, including
all 71 events and supporting summary tables, is archived and openly available at Zenodo.

The dataset spans the years 2006–2011, reflecting the timeframe of a specific obser-
vational project during which validated, simultaneous optical and infrasound detections
were systematically analyzed and documented. Although both the SOMN and ELFO have
continued operations beyond 2011, no further validated coincident datasets of this scope
were produced. Should future studies of comparable design be undertaken, we strongly
encourage that their datasets likewise be curated and openly released.

1.2. Value of the Data

The curated meteor dataset presented here offers several significant benefits to the
scientific community, a subset of which is briefly summarized below. These examples
represent only a fraction of the potential applications; the dataset is intentionally structured
to support diverse and unforeseen uses across disciplines.

• Multi-sensor linkage at regional distances: This dataset uniquely captures a structured
set of regional meteor events simultaneously recorded by optical and infrasound
sensors. The proximity of these meteors (within approximately 300 km of the in-
frasound detection array) preserves acoustic signal characteristics by minimizing
propagation-related distortions [2,3], thus retaining original source properties and
reducing atmospheric propagation uncertainties [4,5].

• High-fidelity ground-truth for modeling and validation: The dataset supports empirical
evaluation of trajectory reconstruction algorithms [6–8], period–energy scaling relation-
ships [9–12], and propagation modeling of meteor-generated infrasound [13]. The avail-
ability of high-fidelity astrometric and photometric data enables independent derivation
of entry parameters that are critical for interpreting acoustic signatures [14–17].

• Publicly accessible and curated for reuse: All files are organized into standardized fold-
ers and subfolders for each event, with consistent naming, metadata, and open formats.
The archive includes trajectory solutions, time-synchronized infrasound waveforms,
calibrated astrometry, and atmospheric specifications needed to perform propagation
modeling. This structured design supports straightforward reuse in atmospheric
science, planetary defense, meteor physics, and signal-processing domains.

• Relevance to planetary defense and acoustic monitoring: The dataset captures meteor
events that are too small, too frequent, or too low-energy to be reliably detected by
satellite systems or distant infrasound stations. It serves as a benchmark resource for
short-range infrasound detection capability (<300 km) and for testing signal discrimi-
nation methods used in acoustic monitoring frameworks.

We emphasize that this paper does not provide new scientific analysis of meteor
behavior; rather, it describes the curated dataset in detail and makes it openly accessible.
Readers interested in the physical interpretation of these events should consult previously
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published analyses (e.g., [2,18,19]), while the present work ensures that the underlying
observational data are available for independent analysis and reuse.

2. Context and Novelty of This Curated Release
The purpose of this paper is to document and release the dataset in a structured and

reusable format, consistent with FAIR principles. It is intended as a reference data resource
rather than an analytical study of meteor entry behavior. Although the events in this dataset
have been analyzed in prior studies [1–3,19], those investigations emphasized scientific
interpretation rather than systematic data dissemination. The fundamental observational
data, including original waveform records, astrometric solutions, atmospheric specifica-
tions, and derived trajectory parameters, were previously either stored locally, archived in
heterogeneous formats, or presented only partially in limited tabular summaries. To date,
no comprehensive, unified, and openly accessible dataset has been assembled or released
for these events.

The dataset presented here addresses this gap by offering a curated, openly accessible
archive of 71 regional meteor events simultaneously recorded by optical and infrasound
instrumentation. Data from each meteor event have been consolidated systematically, incor-
porating both raw measurements and processed results into structured directories designed
for reproducibility and independent verification. The optical component comprises original
astrometric imagery, derived trajectory solutions, and, where applicable, photometric light
curves. Corresponding acoustic data include waveform recordings presented in multiple
formats. Additionally, event-specific atmospheric specification profiles are provided when
available, facilitating propagation modeling efforts.

In addition to standardized data formats, the dataset provides consistent temporal and
spatial associations between optical and acoustic measurements. This coherent integration
facilitates subsequent research into sensor fusion methods, trajectory reconstruction tech-
niques, and meteoroid energy estimation. In contrast to prior analyses primarily concerned
with scientific interpretation, such as acoustic signal classification or detection phenomenol-
ogy, this dataset explicitly serves as a comprehensive community resource. It has been
purposefully structured to facilitate modeling, simulation, and validation tasks within
atmospheric acoustics and meteoroid physics research domains.

Consequently, this archival effort significantly advances the value and usability of
data derived from this observational campaign, preserving original data fidelity, increasing
discoverability, and providing sustained, long-term accessibility consistent with FAIR
(Findable, Accessible, Interoperable, and Reusable) principles. To our knowledge, this
represents the most comprehensive publicly available archive of regional meteor events
observed simultaneously by calibrated optical and infrasound instrumentation.

3. Data Description
All data described in this section are available in full at Zenodo (https://doi.org/10.5

281/zenodo.15868512), where the curated archive provides both raw observational files
and consolidated summary tables. The curated dataset presented here is organized and
structured to facilitate straightforward access, reproducibility, and interoperability. Each
meteor event has a dedicated directory named according to its detection time, formatted as
yyyymmdd_hhmmss. This naming convention corresponds to the UTC date and time of
the observed meteor event, where: ‘yyyy’ refers to the four-digit year of detection, ‘mm’
represents the two-digit month (01–12), ‘dd’ denotes the two-digit day of the month (01–31),
‘hh’ indicates the two-digit hour (00–23), ‘mm’ specifies the two-digit minute (00–59), and ‘ss’
refers to the two-digit second (00–59). For example, an event recorded at 04:15:22 UTC on
5 August 2007, is labeled 20070805_041522. There are 71 distinct meteor events, and therefore
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71 event-specific folders. Of these, 55 had a single infrasound detection, and the remainder
had two or more detections, bringing the total number of acoustic signatures to 90.

The dataset contains the following directories and file types: (i) Infrasound data;
(ii) optical observations data; (iii) atmospheric specification data; (iv) consolidated tables,
and (v) README files. Additionally, each primary data group (infrasound data, optical
data, atmospheric profiles) has its own dedicated README file describing data formats,
contents, and recommended usage. The hierarchical structure of these data types and
their relationships within the dataset are illustrated in Figure 1. This archive provides
complete astrometric data, acoustic waveform recordings, and atmospheric specification
profiles for all events. Full photometric information is available only for a subset of events;
while some include derived light curves, others do not. Consequently, photometric data
are provided with variable completeness across the 71 events. Updating the photometric
record to achieve full coverage is not feasible within the scope of this effort; the objective is
to release the validated data currently available in a consistent, FAIR-compliant format.

 

Figure 1. Schematic illustration of the dataset folder structure, showing the hierarchical organization
of primary data categories: infrasound waveform data, optical observations, atmospheric specifi-
cation profiles, consolidated summary tables, and README documentation files. Each primary
category contains distinct subdirectories for ease of navigation and analysis. Each primary data
group (infrasound data, optical data, atmospheric profiles) contains its own dedicated README file,
describing data formats, contents, and recommended usage to facilitate effective dataset navigation
and analysis.

3.1. Infrasound Data

Infrasound data recorded by ELFO [2,3] are provided in two widely utilized and
standardized waveform formats:

i. CSS3 (Center for Seismic Studies Version 3) format: Standard seismic/infrasound data
representation including waveform files (.w), waveform description files (.wfdisc),
and sensor site files (.site). These files are compatible with standard seismic and
acoustic data processing software packages, such as ObsPy1 [20–22].

ii. miniSEED (mini Standard for the Exchange of Earthquake Data) format: Standard
data-exchange format used widely within the seismic and acoustic community, en-
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suring compatibility with major analysis software suites such as ObsPy2 [20–22]. The
miniSEED data for ELFO are freely available to download from Natural Resources
Canada (NRCAN)3, a member of the International Federation of Digital Seismograph
Networks (FDSN). The network code is CN.

These waveform data capture the raw acoustic signals, preserving original sampling
rates and timing metadata needed for robust acoustic signal analysis and validation.

3.2. Optical Observations Data

The astrometry data for each event are organized into dedicated subdirectories.
These include

i. Raw astrometric imagery: Original video frames or image files capturing the meteor
from multiple camera stations.

ii. Astrometric solutions: Files containing trajectory solutions, typically provided in tabu-
lar format with information such as time, azimuth, elevation, and
geographic coordinates.

iii. Light curves (if available): Brightness profiles in text-based or tabular form, docu-
menting meteor luminosity evolution along the observed trajectory. Approximately
32% of events have light curves because a subset of events was post-processed to that
extent. These mainly stem from a follow-on publication that presented detailed weak
shock and modeling analyses [19].

Astrometric data provided in this structured manner allow users to independently
derive and verify trajectory solutions, investigate meteor fragmentation events, and cor-
relate luminosity data directly with recorded acoustic waveforms. In terms of full pho-
tometric information, of the 71 meteors, 23 include derived light curves (~32% of the
dataset), while the remainder do not. This variability reflects the extent of prior photometric
reduction efforts.

Some raw astrometric imagery directories contain dump*.png images, which are se-
quential diagnostic frames generated by the original reduction software. Individual frames
are included for all events, though the file naming convention varies with the processing
pipeline. For 2006–2007 events, both frame*.png and dump*.png appear depending on how
the event was reduced, while from 2008 onward, all events use dump*.png. Both formats
represent sequential frame records of meteor trajectories. Each frame image includes an
embedded timestamp and camera number, allowing direct correlation with the event and
metadata. The presence of dump versus frame filenames therefore reflects changes in the
original processing workflow.

In addition to the curated astrometric and trajectory products, the archive also contains
a number of intermediate and diagnostic files generated by the original reduction workflow.
These files were designed for internal use, are not formally standardized, and in some cases
may lack axis labels or detailed headers. They are preserved here to maintain completeness
of the record but are not required to use the dataset. For example, the associated ancillary
calibration products, such as mask.png and dark.png (when available), are included to
preserve completeness of the archive but are not required to use the dataset. Concise
documentation is provided in the accompanying READMEs, and for specialized file types
originating from legacy workflows, users are referred to WMPG publications for further
detail (e.g., [23–27]).

3.3. Atmospheric Specification Profiles

Accurate atmospheric specifications are essential for reliable acoustic propagation
modeling. For each meteor event, two types of atmospheric data are provided:
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i. Legacy atmospheric specifications: These profiles are derived from a combination of
assimilated atmospheric temperature and wind data provided by the United King-
dom Meteorological Office (UKMO) [28], merged with high-altitude wind fields from
the Horizontal Wind Model (HWM) [29], following methodologies previously docu-
mented by Silber, et al. [2]. We include two formats, .txt and .csv (comma separated
values). The data columns include geopotential height (km), temperature (K), zonal
(u) and meridional (v) wind components (m/s), and atmospheric pressure (mbar
or hPa). The profiles are generated for the geographic location of ELFO (43.19◦ N,
−81.31◦ E) and correspond specifically to the hour of each meteor event. The original
publication exclusively employed the legacy atmospheric specifications.

ii. G2S (Ground-2-Space): Atmospheric specifications hosted by the National Center for
Physical Acoustics (NCPA) [30]. G2S is a model combining ground-level observational
data and upper atmospheric specifications from space-based measurements and
numerical weather prediction models [5]. The profiles include temperature (K),
zonal (positive eastward) (u) and meridional (positive northward) (v) components
of wind velocity (m/s), atmospheric pressure (mbar), and density (g/cm3) data at
intervals of one hour or greater for the entire day of the event, depending on data
availability. These profiles have been widely used to model infrasound propagation
and are standard within the acoustic modeling community [5,30–32]. While not
employed in the original study, these G2S profiles are included here to provide end-
users with additional atmospheric data products that may prove beneficial for future
research, modeling, or validation activities. Each atmospheric profile corresponds to
the geographic location of ELFO (43.19◦ N, −81.31◦ E).

3.4. Consolidated Data Tables

To enable rapid overview and access, consolidated tables summarizing a series of
parameters from both optical and acoustic datasets are provided. These consolidated data
tables include

i. Infrasound signal summary: A comprehensive summary table listing event times-
tamps, acoustic waveform durations, amplitudes, dominant frequencies, celerities,
arrival azimuths, and many other measurements, all of which are described in the
associated README files (see Section 3.5).

ii. Astrometric summary: A consolidated table containing event timestamps, trajectory
start and end coordinates, velocities, orbital parameters, and many other entries, all
of which are described in the associated README files (see Section 3.5).

These tables allow quick reference and selection of events based on primary obser-
vational parameters, aiding users in selecting specific subsets of data for detailed inves-
tigations or modeling activities. Each column contains the explicitly defined label and
units, enabling clear identification of the parameter(s) of interest. Moreover, the list of all
parameters is available in the associated README files.

3.5. README Files

Each primary data category (Infrasound data, Optical data, and Atmospheric specifi-
cation profiles) includes dedicated README files. These plain-text README files provide
detailed explanations about data formats, file naming conventions, content descriptions,
data-processing notes, and suggested methodologies for data analysis and interpreta-
tion. A general README file provided at the root directory summarizes the overall
dataset structure, offers guidance on event selection and navigation, and defines key
metadata parameters.
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To further assist users in efficiently utilizing the dataset, a User Manual in PDF format
is made available. This User Manual integrates all README content and provides a
description of the dataset’s file and directory structure.

4. Physical Context: Meteoroid Entry, Shock Generation,
and Acoustic Observations

Effective interpretation of meteor-generated infrasound requires an understanding
of the fundamental processes governing meteoroid entry, atmospheric shock generation,
and the resulting acoustic signatures [33]. The following subsections provide this physical
context as a framework for using the dataset, enabling users to interpret, validate, and
apply the observations in modeling, simulation, and theoretical studies.

4.1. Meteor Entry Physics and Shock Formation

Meteoroids enter Earth’s atmosphere at hypersonic velocities ranging from 11.2 to
72.8 km/s [34]. As they penetrate the progressively denser atmospheric layers, rapid
energy transfer occurs through aerodynamic interactions, leading to intense heating and
ablation of meteoroid surface layers [35]. The luminous phenomenon resulting from this
process is commonly observed as a meteor [34]. The associated release of kinetic energy
produces shock waves that propagate outward from the meteoroid trajectory [33,36,37]. The
detailed theoretical framework describing these processes, including aerodynamic heating,
shock wave physics, and fragmentation mechanisms, has been extensively documented in
previous studies [33,38,39].

Shock waves arise from rapid energy deposition during hypersonic passage. They
are broadly categorized as cylindrical (ballistic) or spherical (point-source) [18,38,40,41].
Cylindrical shocks result from continuous ablation along the trajectory, radiating acoustic
energy mainly perpendicular to the path [42]. Spherical shocks, by contrast, stem from
discrete fragmentation episodes, often observed as bright flares [34], and radiate more
omnidirectionally [18,43].

4.2. Optical Observations and Trajectory Reconstruction

Accurate meteor trajectory solutions derived from optical astrometric observations
are fundamental for interpreting meteor-generated acoustic signals [2,25,41]. In particular,
distinguishing cylindrical from spherical shock sources depends directly on the reliability
of optical trajectory determinations. Prior studies e.g., [2] have described the methodology
in detail and demonstrated the necessity of robust trajectory reconstruction for confident
source characterization.

Multi-sensor data integration allows robust testing and advancement of models re-
lated to atmospheric acoustics, shock wave physics, and meteoroid entry dynamics, serving
as a foundational resource for both empirical investigations and theoretical modeling ef-
forts within these research domains. High-quality optical measurements of meteors using
ground-based all-sky camera systems enable accurate trajectory reconstruction [25–27].
Figure 2 illustrates the geometry of a meteor event observed by multiple all-sky cameras.
Triangulated measurements yield trajectories that, when correlated with brightness vari-
ations, allow identification of fragmentation points. These provide essential context for
interpreting associated acoustic signals.

4.3. Acoustic Detection

Acoustic signals generated by meteors propagate through the atmosphere as low-
frequency pressure waves or infrasound (<20 Hz) [44]. These signals can be detected at
ground-based arrays positioned regionally (<300 km) from the meteor entry path. At such
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short distances, acoustic propagation occurs primarily along direct paths, with limited
influence from atmospheric ducting and scattering [2,45].

 

Figure 2. Diagram illustrating optical detection of a meteoroid event using a network of all-sky
cameras. Each station simultaneously records the luminous trajectory of the meteor from its initial
detection altitude (Zstart) to its final altitude (Zend). The luminosity onset and terminal altitudes can
vary significantly depending on entry speed, angle, composition, and size. Correlation of multi-
station observations enables accurate determination of trajectory geometry, velocity, and photometric
evolution, forming the basis for dynamic and photometric characterization.

Figure 3 shows a schematic representation of cylindrical shock generation and acoustic
detection. The expanding cylindrical wavefront illustrates how pressure disturbances propa-
gate from the meteor trail to regional arrays [33,37,42]. Ground-based arrays record resulting
pressure fluctuations, enabling extraction of fundamental signal parameters, including arrival
direction, source altitude, dominant acoustic frequency, and signal duration e.g., [43]. The
figure is not to scale and does not attempt to represent all physical processes in detail. In
particular, fragmentation-generated spherical shocks are not shown, as these have been ad-
dressed extensively in prior studies (e.g., [18,33,37]). In real events, fragmentation introduces
additional spherical shock sources that complicate the acoustic radiation pattern.

4.4. Importance of Integrated Optical and Acoustic Data

Integrating optical and acoustic measurements provides powerful advantages for
interpreting meteoroid entry phenomena. Optical observations deliver accurate positional
and timing information, while acoustic measurements characterize energy deposition and
shock source properties. Prior studies (e.g., [2,14,43]) have demonstrated that combining
these modalities enables robust discrimination between cylindrical and spherical shocks
and facilitates accurate determination of acoustic source altitudes. Such integration also
serves as a foundational approach for validating shock physics theories, refining atmo-
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spheric acoustic propagation models, and informing planetary defense applications. By
offering multi-sensor datasets, this archive supports rigorous testing of models that link
meteoroid dynamics, shock generation, and acoustic signatures, thereby serving as a lasting
resource for both empirical investigations and theoretical research.

 

Figure 3. Schematic representation of infrasound detection from a meteoroid generating a cylindrical
shock wave along its atmospheric path. Acoustic energy propagates as an expanding wavefront,
with signal strength modulated by shock strength and fragmentation events. This figure is intended
as a conceptual illustration of geometry and workflow rather than a physical model; fragmentation
episodes and associated spherical shocks are not depicted here, as these processes are discussed in
detail elsewhere (e.g., [18,33,37]). Infrasound arrays record resulting pressure fluctuations, which are
then processed to extract source parameters including altitude, dominant frequency, and propagation
direction. Note: This diagram represents an idealized scenario without fragmentation.

4.5. Scope and Selection of Events in This Dataset

The meteoroid events presented in this dataset do not encompass all simultaneous
optical–acoustic detections from the observational campaign. Instead, they represent a care-
fully curated subset of regional events (within ~300 km of the observing array), selected for
the exceptional completeness and quality of their multi-sensor records. Selection criteria in-
cluded robust multi-station optical astrometry, clear acoustic signal detections, and reliable
temporal and spatial correlations between optical trajectories and acoustic waveforms. The
resulting dataset thus captures the best-documented cases from the campaign, providing a
comprehensive empirical resource suitable for subsequent investigations of meteor physics,
atmospheric acoustics, and related modeling efforts.
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5. Geographical Context and Instrumentation
5.1. Observational Region and Institutional Context

The observational data described here were recorded in Southwestern Ontario, Canada,
centered around Western University in London, Ontario (also known as the University of
Western Ontario or UWO). The location of the observational campaign therefore directly
resulted from the presence of Western University, where both the SOMN all-sky camera
network and the Elginfield Infrasound Array are managed and operated [3,23,25–27].

WMPG’s established research infrastructure and expertise in meteor physics and at-
mospheric acoustics made this region a logical and suitable environment for simultaneous
optical and infrasound meteor observations. Figure 4 provides a geographic overview,
showing the positions of the SOMN camera stations (red circles) and the ELFO array (yel-
low triangle, coinciding with the location of the Elginfield camera) in the Southwestern
Ontario region. Western University, which facilitated efficient maintenance, calibration,
and coordination throughout the observational period, is located in London, Ontario,
Canada (43.0096◦ N, −81.2737◦ E). This arrangement allowed effective overlapping cover-
age and direct propagation paths, critical for accurate trajectory reconstruction and acoustic
signal association.

Figure 4. Geographic overview of the SOMN optical camera stations (red circles) and ELFO (yellow
triangle). The map extent shown in this figure covers approximately 325 km east–west and 280 km
north–south. Background map from Google Earth, © Google.

5.2. Optical Camera Network Configuration

The optical component of the observational network consists of multiple automated
all-sky camera systems deployed across Southwestern Ontario as part of SOMN, operated
by the Western Meteor Physics Group (WMPG) at Western University [23,25]. These camera
stations continuously monitor the night sky to record bright meteors (fireballs) as they
enter and ablate within Earth’s atmosphere. Each station uses sensitive, low-light video
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cameras equipped with wide-angle lenses to ensure maximum sky coverage. Cameras are
housed within protective enclosures fitted with transparent acrylic domes, designed to
withstand environmental conditions while minimizing optical distortions. Environmental
controls inside the enclosures, including thermostatically controlled heaters and circulation
fans, maintain clear optical conditions by reducing condensation and frost formation.
Additionally, ambient-light sensors automatically power down camera systems during
daylight hours, thus conserving operational lifespan and data storage.

Meteor events captured by these cameras are recorded in a digital video format at
approximately 30 frames per second, providing adequate temporal resolution for accurate
determination of meteor trajectories and velocities. Frame-grabbing hardware within
dedicated computer systems digitizes and processes incoming video streams for subsequent
analysis. Real-time meteor detection and processing are handled by the All-Sky Guided
Automatic Real-Time Detection (ASGARD) software, developed by WMPG. Early versions
of this software and related data-reduction methodologies were initially described by
Weryk, et al. [24]. ASGARD software detects meteors as they appear in real time within
the video stream, capturing and storing associated data for subsequent astrometric and
photometric analysis. The software operates under the Debian GNU/Linux environment
and accommodates various video input types, including analog camera feeds, pre-recorded
digital video, and digital camera interfaces. Timing information, essential for accurate
trajectory reconstruction, is maintained by continuously synchronizing camera systems
with Global Positioning System (GPS) based timing sources using the Network Time
Protocol (NTP). Rather than periodically adjusting system clocks, NTP dynamically adjusts
clock rates, consistently maintaining timing accuracy to within one video frame or better.

This standardized and automated observational methodology provides reliable and
reproducible meteor observations, facilitating accurate triangulation-based determination
of meteor paths, entry velocities, and fragmentation points. Detailed information on camera
deployment strategies, data-reduction methodologies, and software development history
is thoroughly documented in previous foundational studies [23,24].

5.3. Infrasound Array Configuration

The Elginfield Infrasound Array, also known as ELFO, is owned by NRCAN and
operated by Western University. It comprises four Chapparal [46] infrasound sensors
arranged in a tripartite configuration optimized for regional-scale detection of meteor-
generated acoustic signals [1–3]. Each sensor is situated inside an insulated concrete vault
to protect it from elements and reduce temperature fluctuations. To minimize local wind
noise [47,48], porous garden hoses, each 15 m in length, are installed and arranged in a
star pattern. ELFO4 (northwestern element), however, features a wind shelter, which was
built in November 2007. Additionally, snow fences are installed around all elements to
further minimize local noise. The array layout was designed to provide measurements of
infrasound signal arrival times, back-azimuth directions, and acoustic wave parameters,
enabling effective discrimination and characterization of meteor-related acoustic events.
The location of the ELFO array (43.1907◦ N, −81.3152◦ E, 322 m), approximately 20 km north
of Western University, was carefully selected to reduce background acoustic noise levels,
thus improving the sensitivity and reliability of infrasound detections. Comprehensive
descriptions of array design and signal-processing methodologies employed at ELFO have
been thoroughly documented in previous studies [1–3] and are therefore not provided here.
Figure 5 provides a schematic representation of the ELFO array configuration, illustrating
the relative positions of individual acoustic sensors within the array geometry.
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Figure 5. Layout of ELFO showing the relative positions of its four acoustic sensors (yellow triangles).
The co-located Elginfield all-sky camera station, part of the SOMN network, is indicated by a red
circle. This close arrangement facilitates simultaneous optical and acoustic measurements. The map
extent shown in this figure covers ~1.6 km east–west and ~1 km north–south. Background map from
Google Earth, © Google.

6. Summary and Conclusions
In this paper, we have presented a curated dataset of 71 regional meteor events

recorded simultaneously by optical and acoustic (infrasound) instrumentation. Spanning
observations from 2006 to 2011, the dataset includes optical detections, associated infra-
sound waveforms, and relevant atmospheric specification profiles. Each event was selected
for its quality, completeness, and internal consistency, ensuring that the archive provides a
robust foundation for subsequent analyses. By combining optical trajectory solutions with
acoustic signal recordings, the dataset advances the interpretability of meteor-generated
infrasound, enabling detailed examination of shock wave generation processes and sup-
porting rigorous validation of meteor entry, atmospheric propagation, and fragmentation
models. Beyond its immediate applications to meteor physics, atmospheric acoustics,
and planetary defense, this resource exemplifies the enduring value of open, rigorously
curated data as a foundation for reproducible science and future innovation. We en-
courage future investigations across the sciences to adopt similar practices of releasing
comprehensive datasets alongside their analyses, thereby advancing transparency, accel-
erating discovery, and ensuring that today’s observations remain a lasting resource for
tomorrow’s innovations.
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