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Polish multichannel audio-visual 
child speech dataset with double-
expert sigmatism diagnosis
Michal Krecichwost1, Zuzanna Miodonska1, Agata Sage1 ✉, Joanna Trzaskalik2, 
Ewa Kwasniok3 & Pawel Badura1

The paper introduces PAVSig: Polish Audio-Visual child speech dataset for computer-aided diagnosis of 
Sigmatism (lisp). The study aimed to gather data on articulation, acoustics, and visual appearance of 
the articulators in different child speech patterns, particularly in sigmatism. The data was collected in 
2021–2023 in six kindergarten and school facilities in Poland during the speech and language therapy 
examinations of 201 children aged 4–8. The diagnosis was performed simultaneously with data 
recording, including 15-channel spatial audio signals and a dual-camera stereovision stream of the 
speaker’s oral region. The data record comprises audiovisual recordings of 51 words and 17 logotomes 
containing all 12 Polish sibilants and the corresponding speech and language therapy diagnoses 
from two independent speech and language therapy experts. In total, we share 66,781 audio-video 
segments, including 12,830 words and 53,951 phonemes (12,576 sibilants).

Background & Summary
Computer-aided speech diagnosis (CASD) or computer-aided speech therapy (CAST) is an emerging field with 
access to data acquisition and processing capabilities. It is strongly connected to particular languages, as it relies 
on acoustics and articulation, which are significantly different in various language groups1. The distinction can 
also concern the speaker’s age, as the therapy can involve children, adolescents, or adults. Nonetheless, the ear-
lier the diagnosis occurs, the more efficient the therapy can be. Therefore, it is essential to support the speech and 
language therapist/pathologist (SLP) in treating even very young children2. Sigmatism (lisp) is one of the most 
common types of speech sound disorders3–12. It refers to an incorrect articulation of sibilant sounds, different 
across languages. In Polish, there are 12 sibilants: four denti-alveolars /s/, /z/, , , four retroflexes , , 

, ; and four alveolo-palatals , , , 13.
Many detailed features can describe articulation, e.g., the manner of articulation, active and passive articu-

lators, airflow direction, or voicing14–17. The measurement methods to systematize and objectify the process of 
assessing speech production still need to be better defined. CASD tools can support the therapy by providing 
additional information to the therapist or improve speech screening tests in schools and kindergartens. Finally, 
automated articulation analysis can be implemented in applications for speech exercises that can be performed 
autonomously at home between speech and language therapy (SLT) sessions.

To be applicable in practice, CASD systems have to be based on data that are reliable and easily recordable 
without disrupting natural articulation. That excludes many specialized invasive systems used in articulation 
research, like electromagnetic articulography (EMA)18,19 or electropalatography (EPG)20,21. On the other hand, 
acoustic analysis has been performed in this area for years11,16,17,22–25. The other, less common idea involves a 
video recording of the speaker’s face to monitor the appearance of articulatory organs (articulators): tongue, lips, 
or teeth26–30. Both audio and video can be recorded every day using devices that offer sufficiently good quality. 
Access to annotated audiovisual (AV) data related to normal and distorted child speech is necessary to make the 
analysis reliable and repeatable for possible training and validation of automated CASD models.

This study was a part of research project no. 2018/30/E/ST7/00525: “Hybrid System for Acquisition and 
Processing of Multimodal Signal in the Analysis of Sigmatism in Children”, financed by National Science Center, 
Poland, in 2019–2024. It aimed at finding relationships between articulation, acoustics, and visual appearance of 
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the articulators in different child speech patterns. A literature review and available solutions showed a need for 
an adequate dataset for the Polish language. Therefore, we prepared a detailed framework for the SLT examina-
tion with a data recording session, including multichannel spatial audio signals and a dual-camera stereovision 
stream of the speaker’s oral region (Fig. 1). As a result, we collected an extensive multimodal PAVSig (Polish 
Audio-Visual speech dataset for computer-aided diagnosis of Sigmatism) dataset of 201 children aged 4–8, along 
with the corresponding SLT diagnoses from two independent experts.

Methods
Research sample.  Our interdisciplinary research team, including biomedical engineers and SLPs, per-
formed the SLT examinations and data recording sessions in six kindergarten and school facilities in Myslowice, 
Katowice, Ruda Slaska, and Zabrze, Poland, from October 2021 to June 2023. The research sample covered 208 
children, but several factors (non-native Polish speakers, data acquisition failures, others) limited it to 201 (107 
girls and 94 boys) aged 4–8 (see Table 1). Including the child in the research sample required written consent from 
their parents or legal guardians to participate in the study and share the data as described in this paper. The child 
also had to agree verbally to participate in the study. The exclusion criteria covered: (1) diagnosed disabilities, 
including hard of hearing, deafness, low vision, visual impairment, aphasia, autism spectrum disorder, intellectual 
disability, and (2) epilepsy record. The study received a positive recommendation from the Bioethics Committee 
for Scientific Research at the Jerzy Kukuczka University of Physical Education in Katowice, Poland (Decision No. 
3/2021).

Speech and language therapy assessment with a data recording session.  The assessment con-
sisted of three stages, with two involving data recording: 

	 1.	 In the first part, a dedicated multimodal data acquisition device (MDAD) registered the child’s speech 
while naming pictures visible on the screen (Fig. 2a).

	 2.	 In the second part, the speaker was recorded while repeating selected words and one- or two-syllable 
logotomes following the SLP. This stage also involved various tongue movements, swallowing, or smiling 
(Fig. 2b).

	 3.	 The third part was the SLT examination according to the dedicated diagnostic protocol for sigmatism-re-
lated speech assessment (Fig. 2c). It was performed by the SLP, and no data was recorded at this point.

Fig. 1  Schematic overview of the study.

Age (years) Average age (months)

Number of children

Girls Boys Total

4–5 58.7 ± 0.6 1 2 3

5–6 66.6 ± 3.4 37 23 60

6–7 77.7 ± 3.6 48 48 96

7–8 87.9 ± 3.5 21 21 42

Aggregated 76.2 ± 8.6 107 94 201

Table 1.  Specification of the research sample.
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Each session produced a record of multimodal data (15-channel spatial audio and dual-camera video stream) 
and a filled diagnostic questionnaire of the case. At least two biomedical engineers and one SLP were present 
during each recording session. The second SLP prepared their independent diagnosis another day without data 
recording and with no access to the previous assessment outcomes.

Speech corpus.  The sibilant-related linguistic material prepared and collected in the study consisted of 51 
words and 12 one-syllable logotomes containing all Polish sibilants (see Table 2). The corpus organized isolated 
words with sibilants in different phases of articulation (word positions): at the beginning, in the middle, and at the 
end of the phrase31,32 (final positions only for voiceless sibilants). Our assumption was to use words where sibi-
lants are surrounded by a vowel /a/ wherever possible. However, the priority was that the words were known and 
unambiguous to a preschool-age child and easily graphically represented, as the child’s task was to name the 
object they saw in a picture. During the language selection process, we encountered a disproportion concerning 
the presence of different sibilants in words applicable in picture naming. We reviewed picture tests available for 
Polish children and considered their use, but the sounds’ distributions were diversified as well. Some tests (e.g., 
from Krajna and Bryndal33) employed words featuring sibilants in different neighborhoods or featuring faculta-
tive pronunciation (e.g., jam, Polish: , which may be produced with an affricate or asynchronously:  
or ). Additionally, we have included a set of words that did not follow the described selection criteria, but 
we have used them in our previous experiments, and we consider them an added value to the core dictionary. We 
assume that the language material covered in the database may be used for different purposes and filtered accord-
ing to the needs.

Most words (38) were displayed graphically on the screen in part 1 of the examination—a single illustration 
accompanied each word. Due to their difficulty and graphic ambiguity, the remaining words (13) and logotomes 
(12) were produced by the SLP in part 2 of the examination, while the speaker’s task was to repeat the phrase. 
The word order was the same in all measurements. Since four words contain two sibilants each ( —
book, —firefighter, —cookies, —pond), the total number of unique occurrences 
of sibilants in the speech corpus is 67.

There were five more types of logotomes with vowels only in the speech corpus (Table 2, bottom section). 
They can be used as an additional, sibilant-free resource for the articulation assessment.

Multimodal data acquisition device.  We collected the data using a dedicated, self-designed multimodal 
data acquisition device (MDAD, Fig. 3). It was invented and redesigned multiple times with the milestone ver-
sions described and validated in34,35 (Fig. 3a). The only adjustments introduced in the most recent device were the 
construction updates, e.g., to reduce weight or improve visual user-friendliness (Fig. 3b). The equipment records 
the audio signal from 15 spatially distributed channels (a semicylindrical microphone array) and captures the 
video data using a dual-camera stereovision module (Fig. 3c).

Fig. 2  Illustration of the SLT examination with a data recording session: (a) part 1: data recording while naming 
graphics visible on the screen; (b) part 2: data recording while repeating words or logotomes and undergoing 
SLT assessment; (c) part 3: SLT examination. The individuals in the pictures or their legal guardians consented 
to publishing their image in the manuscript.
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The MDAD comprises a 5 V-powered central unit and three recording arcs (Fig. 3c). Each arc uses five elec-
tret Panasonic WM-61a microphones with omnidirectional characteristics36. Fifteen audio signals are recorded 
at a 44.1 kHz sampling rate and synchronized in time in a semicylindrical 3 × 5 array with ca. 5 cm distances 

Word (PL) IPA
Word 
(EN) P # Word (PL) IPA Word (EN) P #

Word 
(PL) IPA Word (EN) P #

/s/

pies dog 1 182 szafa wardrobe 1 191 ksiaążka book 1 190

strażak firefighter 1 186 szufelka scoop 1 145 siatka net 1 167

samolot airplane 1 196 koszyk basket 1 195 w pasie in waist 2a 198

sałata lettuce 1 161 kalosze rain boots 1 190 paź pageboy 2a 199

parasol umbrella 1 196 nóż knife 1 196 sia — 2b 197

las forest 1 180 waąż snake 1 195

ciastka cookies 1 146 ksiaążka book 1 190

sadzawka pond 2a 196 lekarz physician 1 142

sa — 2b 198 sznurek string 1 142

szalik scarf 1 193

kucharz cook 1 192

kasza groats 2a 198

sza — 2b 194

/z/

koza goat 1 178 żarówka bulb 1 171 ziarno grain 2a 198

zegar clock 1 199 rzeka river 1 174 bazie catkins 2a 199

zabawki toys 1 190 jeże hedgehogs 1 178 zia — 2b 196

mazaki markers 1 167 róża rose 1 171

za — 2b 196 strażak firefighter 1 186

żyrafa giraffe 1 193

żaba frog 1 189

warzywa vegetables 1 186

rza — 2b 193

cebula onion 1 197 czapka cap 1 196 ciastka cookies 1 146

owoce fruits 1 196 kaczka duck 1 188 bocian stork 1 190

widelec fork 1 197 biegacz runner 2a 199 łokieć elbow 2a 198

taca tray 2a 193 cza — 2b 193 cia — 2b 197

pajac clown 2a 197

ca – 2b 199

dzwonek bell 1 199 dżokej jockey 2a 197 dziadek grandfather 1 191

sadzawka pond 2a 196 radża raja 2a 198 łodzie boats 2a 190

dza — 2b 198 dża — 2b 194 dzia — 2b 196

Vowels

u — — 2b 199

i — — 2b 195

a — — 2b 199

iu — — 2b 195

ia — — 2b 196

Table 2.  A set of words with highlighted sibilants. Column ‘P’ refers to the part of the examination: 1 – words 
presented on the screen and named by the child, 2a, 2b – words and logotomes, respectively, repeated by the 
child following the SLP. Words and logotomes are organized within sibilants. The bottom section contains 
vowels. Column “#” displays the number of word/logotome occurrences in the dataset. IPA stands for the 
International Phonetic Alphabet.
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between adjacent microphones. A pair of Arducam 8MP 1080P Auto Focus cameras37 installed between two 
bottom arcs are used to produce a stereovision stream. Both capture an unobstructed view of the articulators 
during speech production from a distance of ca. 15 cm at 30 frames per second with a 480 × 640 resolution each 
(Fig. 3d). We added LED lighting to improve the quality of image data and illuminate the speaker’s oral area. 
The main technical parameters are given in Table 3. The software for data recording was developed in Matlab38.

The construction elements were mostly printed in 3D, and the structure resembling a bicycle helmet was 
adapted to the preschool children’s characteristics and limitations. The MDAD was made more subject-friendly 
with additional elements that were visually attractive to the child, e.g., artificial rabbit ears or a plume (Fig. 3b).

Before each recording session, the device was safely and comfortably placed on the speaker’s head and even-
tually repositioned by the operator in its mobile part to adjust the distance from the sound source to the sensors. 
We prepared a dedicated adjustment interface to secure as much repeatable interspeaker and intraspeaker data 
acquisition as possible. Despite sufficient mobility, the MDAD is mechanically stable regarding the sound source 
and the scene during measurements. We used two versions of the MDAD to record the data: ver. 1 (closed con-
struction, Fig. 3a) in first 53 speakers, and ver. 2 (open construction, Fig. 3b) in the remaining 148.

Fig. 3  Multimodal data acquisition device: (a) closed construction, prototype from35; (b) open construction, 
recent version; (c) inside view to the measuring part; red numbers present the microphone (audio channel) 
numbers, “LC” and “RC” indicate the left and right camera, respectively; (d) sample dual-camera view; the 
picture comes from horizontal concatenation of the left and right camera frame. The individuals in the pictures 
or their legal guardians consented to publishing their image in the manuscript.

Audio Video

Number of audio channels 15 Number of 
cameras 2

Audio sampling rate 44.1 kHz Video frame rate 30 fps

Microphone type Panasonic WM-61A (electret) Camera type Arducam 8MP 1080P Auto Focus

Microphone bandpass 20 Hz–16 kHz Camera resolution 640 × 480 VGA

Sound pressure level 120 dB

Signal-to-noise ratio 62 dB

Sensitivity (1 kHz, 94 dB SPL): −35 ± 4 dB

Table 3.  Technical parameters of the multimodal data acquisition device.
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Data preprocessing.  The AV data shared in our dataset was prepared through a sequence of preprocess-
ing operations. First, the 15-channel audio recording and dual-camera video stream were synchronized in time 
with both video frames concatenated horizontally (Fig. 3d). Then, we manually segmented audio data into seg-
ments: words, logotomes, and phones (employing inventory of 37 phonemes39). The segmentation was prepared 
in Audacity40 based on the time series and spectrogram representations of the central microphone signal. No 
normalization or other audio data processing took place. Based on the audio segmentation results, we trimmed 
the AV stream in time in each segment to adjust the number of video frames and audio samples based on both 
sampling rates.

Finally, we applied additional cropping to the video frames to limit the scene size for improved anonymity 
(Fig. 4). The procedure involved the determination of the speaker- and recording-wise mouth vertical and hori-
zontal midlines and cropping with fixed margins to show the limited oral area. The midlines were obtained for 
each frame using a YOLO v6 object detector trained to recognize the lips region of interest (ROI)41,42. Then, we 
determined midline valid for a particular participant and examination/recording part as a median across all 
related frames. Finally, all frames were cropped with fixed limits shown in Fig. 4. Therefore, the output frame 
size is 240 × 640.

We published the AV data of each segment in two forms. First, the uncompressed 15-channel audio stream 
was stored in a WAV format. Second, we prepared a video stream in an MP4 format, using an H.264/MPEG-4 
AVC encoder43 with a high-quality constant rate factor (CRF) of 18. The latter representation is treated as video 
data, but we added a synchronized audio track for easier database browsing. The single-channel audio comes 
from the central microphone (channel #8) compressed using the advanced audio coding (AAC) standard with 
a 192k bitrate.

Speech examination questionnaire.  Each participant’s articulation was examined in detail under a ded-
icated diagnostic questionnaire prepared by our SLT team. The description addressed the child’s speech produc-
tion (especially sibilants), and anatomical and physiological issues (regarding the tongue frenulum, upper lip, 
palate, and teeth; e.g., swallowing, breathing, and tongue mobility). The experts also assessed the production of 
individual sibilants. The questionnaire consisted of 196 fields (including general data on the examination and 
descriptive elements), all filled in Polish. For this study, we combined the original items and obtained a concise 
subset of 95 fields, mostly of categorical type (Table 4). Note that the definitions of articulatory features are pro-
vided with the dataset in the PDF file (see section Dataset files).

The goal was to prepare two independent diagnoses by two SLPs. One was done by the expert attending the 
examination simultaneously with the recording session (see section Speech and language therapy examination 
with a data recording session). The other was prepared by the second expert the other day without data record-
ing. We collected double diagnoses in 181 out of 201 participants and single diagnoses in the remaining 20 cases. 
The dataset contains 185 diagnoses from expert E1 and 197 from expert E2.

Data Records
Database structure.  The PAVSig dataset is available under the following DOI44: https://doi.org/10.7910/
DVN/IHZRGB. The structure of the main folder of the PAVSig repository is shown in Fig. 5a. There is a separate 
folder with the audio, video, and speech diagnosis data from each participant, named 00XXX (XXX stands for the 
anonymized three-digit ID of a participant; the extreme folder names are 00030 and 00237), five CSV files with 
respective dataset specifications, and a PDF file presenting the diagnosis dictionary.

All CSV files with dataset summaries use semicolon as a delimiter and are encoded using a UTF-8 standard. 
Two types of special characters must be imported carefully: Polish letters with diacritics and IPA (International 
Phonetic Alphabet) symbols. Although the dataset could bring the most valuable contribution to Polish speech 
research, we also paid attention to presenting all resources in English.

Participant folder.  A complete participant folder contains two audio data subfolders, two video data sub-
folders, and a CSV file with a double-expert speech diagnosis (Fig. 5b). In the case of a missing recording of one 
of two parts, there are only single audio and video subfolders. The subfolder naming rule is: 00XXX-R-audio 
or 00XXX-R-video, where R = 1 or 2 refers to the first or second part of the recording session. The participant 
diagnosis from one or two SLPs is stored in a CSV file named 00XXX-diag.csv.

Fig. 4  Illustration of the video cropping procedure. The individuals in the pictures or their legal guardians 
consented to publishing their image in the manuscript.
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Audio data.  Each audio data folder contains a complete set of WAV files with audio segments extracted from 
the recording of the corresponding part of the session (Fig. 5c). The segments contain either words or phones 
within words. Each WAV file stores an uncompressed 15-channel audio stream recorded at 16 bits and 44.1 kHz 
in a setup described in the Methods section (the order of channels in the WAV file corresponds to the arrange-
ment shown in Fig. 3c).

The file nomenclature protocol is as follows: 

•	 The file name for a word or logotome is <word>.wav (word is a Polish word with removed diacritics and 
spaces).

•	 The file name for a phoneme p within a word parentWord is <parentWord_p>.wav. There are some 
special cases here:

– To stay within Latin alphabet, sibilants are written as they sound in Polish. That makes p to be one-, two, or 
even three-letter patterns (e.g., see ci denoting  in Fig. 5c or zi, drz instead of , , respectively, in 
Fig. 5d). For more details see Table 6, field sibilant.

– If a word contains more than one phoneme of a certain type, a counter value follows p in the second and 
possibly next occurrence (see zaba_a.wav and zaba_a2.wav in Fig. 5c).

– Some speakers produced the same word twice. In such cases, the second occurrence is indicated by 
adding 2 after the word name, e.g., owoce2.wav (note that the second “o” here is stored in a file named 
owoce2_o2.wav).

– Finally, there are some words produced in a different form, e.g., “dzwon” instead of “dzwonek” or “siat-
kówka” instead of “siatka”. In such cases, word and parentWord in the filename is always a correct form 
consistent with Table 2, although all existing phonemes are stored (e.g., “siatkówka” produces a word segment 
siatka.wav and the following phoneme segments:

siatka_si.wav,
siatka_a.wav,
siatka_t.wav,
siatka_k.wav,
siatka_u.wav,
siatka_f.wav,
siatka_k2.wav,
siatka_a2.wav).

The word change is indicated in the dataset through a mechanism described in the Data Validation section.
Moreover, to provide data that is easily applicable to standard speech analysis software (Praat45), we have 

added a separate text file to each word containing segmentation and annotation data in a TextGrid format46. The 
file naming rule is as follows: annotations of the word/logotome in the audio file <word>.wav are included in 
the text file <word>.txt. In this case, the phoneme labels are transcribed using IPA.

Video data.  The video data folder has the same number of MP4 files as the audio folder with the same nomen-
clature rules and identical file names (Fig. 5d). Individual file stores a single audiovisual segment (word or pho-
neme) of the recording: a dual-camera view cropped to a 240 × 640 size, as described in the Methods section, 
with a single-channel audio signal from the central microphone #8.

Participant diagnosis.  The participant diagnosis file 00XXX-diag.csv includes six columns: three with the 
diagnosis in Polish and three with the English translation. In either triplet, the first column contains the ques-
tionnaire field name (e.g., the name of articulation or phonetic cue), and the next two store the responses from 
SLPs E1 and E2. If one of the experts did not examine the child, the corresponding column is empty. Note that 
the content of the participant diagnosis CSV file is a portion of data extracted from the complete diagnosis data-
set described in the Diagnosis summary section.

Dataset files.  Participant summary.  The participant dataset participantSummary.csv gathers the 
anonymized data of the children participating in the study. The dataset fields (columns) are specified in Table 5. 
The articulation field is an attempt to assess each participant’s articulation with a single, simplified label. For 
each SLT assessment, we took the three most significant features per sibilant (place and manner of articulation, 

Group # Description

General fields 3 Participant and expert IDs, possible respiratory infection.

Anatomical and functional assessment of articulators 20
Examination outcome of tongue frenulum, superior and inferior labial frenulum, 
occlusion, palate, breathing, swallowing, and tongue posture. Description of 
articulatory movements in five vowels and six tongue exercises.

Assessment of articulation of specific sounds 6 × 12 Six articulatory features determined for each sibilant: active articulator, place of 
articulation, voicing, palatality, nasality, manner of articulation.

Total 95

Table 4.  General specification of the speech examination questionnaire items.

https://doi.org/10.1038/s41597-025-05896-8


8Scientific Data |         (2025) 12:1612  | https://doi.org/10.1038/s41597-025-05896-8

www.nature.com/scientificdatawww.nature.com/scientificdata/

voicing). A single SLT diagnosis yielded the typical label if all features were assessed as typical, and atyp-
ical otherwise. Overall, the participant’s articulation was classified as typical if none of SLT assessments 
detected distorted pronunciation. However, this field should be treated with caution, as articulation diagnosis is 
complex, and some alterations from the target norm are natural in the progress of articulation development. We 
recommend that dataset users revise the individual features and select the categorization scheme based on their 
research needs.

Fig. 5  Illustration of the data repository structure at different levels of the folder tree: (a) main folder, (b) 
participant folder, (c) audio folder, (d) video folder.

Variable Description Format, options

participant Participant ID. Integer; ranges from 30 to 237.

sex Participant sex. A single-character code: F – female, M – male.

age Participant age at the time of the examination. A char string “Yy Mm”, where Y, M – years and months, 
respectively.

unit Randomized ID of the preschool unit. Integer; ranges from 1 to 6.

deviceVer Recording device (MDAD) version ID. Integer: 1 – ver. 1, closed construction (Fig. 3a), 2 – ver. 
2, open construction (Fig. 3b).

participantFolderName Participant folder name in the repository (Fig. 5). A five-character code 00XXX, where XXX is a three-
digit representation of the participant field.

recording_1 recording_2 Presence/completeness of the recording of part 1 
or 2 of the examination

Numerical: 1 (complete), 0.5 (incomplete—refers 
to missing audio data in channels 1–5 from the top 
recording arc), or 0 (missing).

nSegments_1 nSegments_2 Total number of AV segments in the recording of 
part 1 or 2 of the examination. Integer or empty if there is no recording.

nWords_1 nWords_2 Total number of AV word segments in the 
recording of part 1 or 2 of the examination. Integer or empty if there is no recording.

nPhones_1nPhones_2 Total number of AV phoneme segments in the 
recording of part 1 or 2 of the examination. Integer or empty if there is no recording.

articulation Initial overall classification of the participant’s 
articulation of sibilants. A char string: typical or atypical.

Table 5.  Data dictionary for the participant dataset.

https://doi.org/10.1038/s41597-025-05896-8
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Sibilant summary.  The sibilant dataset sibilantSummary.csv specifies all sibilants in the speech corpus. 
The data dictionary is given in Table 6 (also refer to Table 2).

Segment summary.  The segmentSummary.csv describes all AV segments available in the dataset. That 
concerns words, logotomes, and phonemes. Each entry in the segment summary has a corresponding WAV 
file in the audio subfolder and an MP4 file in the video subfolder. Table 7 presents the segment data dictionary.

Diagnosis summary.  Two files store the complete set of SLT annotations: diagnosisSummaryPL.csv 
with the original diagnoses in Polish and diagnosisSummaryEN.csv with the English translation. In either 
case, 95 SLT examination questionnaire fields, e.g., the participant or expert ID or the name of articulation cue) 
are organized in columns with a field name in the first row. The entries (rows) are sorted in ascending order of 
participant ID and then expert ID. The participant diagnosis placed in the participant folder comes from extract-
ing the appropriate subarrays (the field names and participant-related rows) from Polish and English datasets, 
transposing them to the 95 × 3 tables, and concatenating horizontally.

The diagnosisDictionary.pdf file contains the definitions of articulation-related fields of the speech 
examination questionnaire.

Technical Validation
Equipment validation.  A thorough technical validation of the audio data acquisition component of the 
MDAD was performed and presented in detail in34. Below, we briefly report the experiments and results. Since 
then, we have redesigned the MDAD regarding its construction and usability. However, we have used the same 
microphones and their arrangement for audio recording and hardware for processing. 

	 1.	 In the first experiment, we tested the MDAD using synthetic signals in accordance with the Polish standard 
PN-EN ISO 374647 specifying acoustic measurements of sound level (SL) in conditions close to the free 
field. The experiments were performed in a special acoustically adapted room where the noise rating (NR) 
was acceptable for recording studios in the NR 25–30 range. Based on measuring the SL and a signal-to-
noise ratio (SNR), we found out that all 15 microphones record the signal in the same way in different tone 
frequencies between 1 and 8 kHz. Depending on the tone, the mean SNR was between 61.3 and 65.7 dB, 
safely acceptable for medium-class recording equipment48,49.

	 2.	 In the second experiment, we verified the MDAD’s ability to detect abnormal air outflow during articu-
lation50,51. For this purpose, a human speaker simulated various air blows (central, left, and right outflow, 
each repeated three times) in ten attempts. The energy distributions indicated the appropriate reactions of 
the sensors to the directional acoustic stimuli.

The dual-camera video recording system has been added to the MDAD and shown originally in35. In that 
study, we presented the ability to support repeatable interspeaker and intraspeaker data acquisition by adjusting 
the mask position on a subject’s head through a dedicated visualization interface. We superimposed reference 
lines on the camera images to help the operator reliably place the MDAD on the speaker’s head. We use them 
to align possible stereovision viewpoints with the characteristic points of the face, e.g., the philtrum. We also 
estimated the extrinsic and intrinsic geometric parameters of the stereo system for eventual calibration pur-
poses by finding the geometrical relationship between two cameras by observing the same point52,53. We used 
a chessboard template with known dimensions and geometry to calibrate individual cameras separately. Then, 

Variable Description Format, options

word Parent word containing the sibilant.

Char; Polish word or logotome with removed diacritics. The 
only exception from this rule is the logotome “drza”, which 
is originally “dża” ( ) in Polish, but would be 
undistinguishable without diacritic from “dza” ( ).

sibilant Sibilant Latin code.

A one-, two- or three-character code for the sibilant: s – /s/ 
(s), z – /z/ (z), c –  (c), dz –  (dz), si –  (ś), zi 
–  (ź), ci –  (ć), dzi –  (dź), sz –  (sz), rz 
–  (ż), cz –  (cz), drz –  (dż).

stress Placement of stress on the syllable containing the sibilant. Boolean: 1 – stress, 0 – no stress.

wordPosition Sibilant position within the word. Integer: 1 – initial, 2 – medial, 3 – final position.

precedingPhone Phoneme before the sibilant. Char; “-” if the sibilant opens the word.

followingPhone Phoneme after the sibilant. Char; “-” if the sibilant closes the word.

syllableCount Number of word syllables. Integer.

wordEN English translation of the word. Char.

wordPL Polish form of the word with diacritics. Char, UTF-8 encoding.

wordIPA IPA transcription of the word. Char, UTF-8 encoding.

sibilantIPA IPA transcription of the sibilant. Char, UTF-8 encoding.

Table 6.  Data dictionary for the sibilant dataset.
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we determined translation and rotation matrices between the cameras and yielded a mean calibration error of 
0.39 pixels54.

Data completeness remarks.  During PAVSig collection, we faced some issues with the data completeness, 
leading to the exclusion of participants or lack of data, some of which have already been mentioned in the paper. 
This section provides an explanation of these categories.

Unsuitable participants or missing recording session. Of 208 participants under consideration, four were 
excluded due to the following reasons: 

•	 Two speakers were of non-Polish origin (Ukrainian) and thus non-native Polish speakers.
•	 One child’s recordings and examination were unreliable and disrupted by the presence of drains in their ears.
•	 One child was examined by an SLP but was later unavailable to participate in the examination with the 

recording session. Thus, they were excluded from the study with nothing more than a single diagnostic 
questionnaire.

Data acquisition failures. In rare cases, we experienced some technical problems with the data acquisition. 
That concerned both audio (unacceptable noise, missing samples) and video (missing frames, synchronization 
issues). That led to the exclusion of three participants, producing the final research sample size of 201. Moreover, 
there are four speakers with one part of the recording unavailable beacause of that (three in part 1 and one in 
part 2).

Incomplete audio data. In 21 speakers, especially in the early stage of the study involving the first version of 
the device, there was an issue with a part of the multichannel audio stream. Due to technical reasons, the signal 
from microphones #1–5 (top recording arc) was damaged and unavailable. The remaining ten channels (#6–15, 
including the central channel #8) are complete. We indicated these cases in the recording_1, recording_2 fields 
in the participant summary (Table 5).

Missing diagnoses. Due to organizational reasons, we were not always able to perform the second SLT exam-
ination. The total number of missing diagnoses is 20, but each child has at least one questionnaire (see section 
Speech examination questionnaire).

Data validation.  We performed an extensive review and validation of the recorded and processed data. The 
validation covered a manual assessment of ca. 13k segments containing words and logotomes after applying all 
interventions to the research sample and participant-related constituents, as described in the Data completeness 
remarks section.

The expected number of word/logotome segments was 13,668: 201 participants  × (38 words in part 1 + 30 
words and logotomes in part 2). With three speakers with missing part 1 and one with missing part 2 recordings, 
this number was limited by 144 (3 × 38 + 1 × 30) to 13,524. A portion of segments (718, 3.5 per speaker) was 
missing due to several reasons: 

Variable Description Format, options

participant Participant ID. Integer; ranges from 30 to 237.

participantFolderName Participant folder name in the repository (Fig. 5). A five-character code 00XXX, where XXX is a three-digit 
representation of the participant field.

recordingType Number of recording (examination) part the segment comes from. Integer, 1 or 2.

segment Segment name/code.
Char. Polish word, logotome, or phoneme with removed 
diactitics. Words and sibilants encoded according to the 
word and sibilant format in Table 6. Other special cases of 
phonemes: bi – /bj/, ki – /c/, l – /w/, pi – /pj/.

segType Type of segment. A single-character code: w – word/logotome, p – phoneme.

parentWord Parent word containing the phoneme. Char; Polish word or logotome with removed diacritics. 
Empty if the segment is a word or logotome.

dataValidity Segment data validity level
Numerical, range 0–1. Dictionary (see Data Validation 
section): 1.0 – correct segment, 0.9 – minor issues, e.g., 
slightly different word version or declination, 0.5 – major 
issues, e.g., a speech error changing sibilant environment.

videoFramesNr Number of video frames within the segment. Integer.

videoSegmentFileName Name of the segment video file (MP4). Char.

videoSegmentPath Relative path to the segment video file (MP4) within the repository. Char.

audioSamplesNr Number of audio samples within the segment. Integer.

audioSegmentFileName Name of the segment audio file (WAV). Char.

audioSegmentPath Relative path to the segment audio file (WAV) within the repository. Char.

textGridSegmentFileName Name of the segment TextGrid file. Valid in words only. Char.

textGridSegmentPath Relative path to the segment TextGrid file within the repository. 
Valid in words only. Char.

Table 7.  Data dictionary for the segment dataset.
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•	 the children did not produce them at all, mostly in part 1, based on naming the pictures shown on the screen;
•	 the children used a synonym to name the picture (e.g., “mazaki”—"pisaki”, “lekarz”—"pan doktor”, or 

“sznurek”—"lina”);
•	 speech was severely disturbed by noise or other sounds.

Segment #

Data validity level

Segment #

Data validity level

Segment #

Data validity level

1.0 0.9 0.5 1.0 0.9 0.5 1.0 0.9 0.5

Words (part 1) Words (part 2) Sibilants

bocian 190 190 0 0 bazie 199 189 5 5 c 1,179 1,163 11 5

cebula 197 196 1 0 biegacz 199 193 5 1 ci 732 705 23 4

ciastka 146 133 13 0 dzokej 197 191 5 1 cz 784 761 18 5

czapka 196 196 0 0 kasza 198 192 5 1 drz 589 570 15 4

dziadek 191 191 0 0 lodzie 190 178 5 7 dz 592 538 49 5

dzwonek 199 157 42 0 lokiec 198 190 6 2 dzi 577 558 10 9

jeze 178 123 1 54 pajac 197 193 3 1 rz 1,639 1,562 9 68

kaczka 188 185 0 3 paz 199 191 6 2 s 1,642 1,563 39 40

kalosze 190 189 0 1 radza 198 192 5 1 si 951 926 16 9

koszyk 195 191 0 4 sadzawka 196 189 3 4 sz 2,364 2,311 41 12

koza 178 178 0 0 taca 193 188 3 2 z 934 922 10 2

ksiazka 190 190 0 0 w pasie 198 189 5 4 zi 593 568 16 9

kucharz 192 190 2 0 ziarno 198 190 6 2 Other phonemes

las 180 179 0 1 Sibilant logotomes (part 2) a 13,643 13,325 239 79

lekarz 142 140 2 0 ca 199 194 4 1 b 965 951 9 5

mazaki 167 167 0 0 cia 197 192 4 1 bi 199 193 5 1

noz 196 195 0 1 cza 193 187 5 1 d 388 388 0 0

owoce 196 195 0 1 drza 194 187 5 2 e 3,795 3,639 55 101

parasol 196 177 19 0 dza 198 193 4 1 f 1,066 1,047 12 7

pies 182 160 0 22 dzia 196 189 5 2 g 398 385 12 1

roza 171 171 0 0 rza 193 185 5 3 h 192 190 2 0

rzeka 174 174 0 0 sa 198 194 3 1 i 1,128 1,119 7 2

salata 161 160 1 0 sia 197 191 4 2 j 572 507 9 56

samolot 196 196 0 0 sza 194 188 4 2 k 4,646 4,565 50 31

siatka 167 165 1 1 za 196 192 3 1 ki 198 190 6 2

strazak 186 175 0 11 zia 196 189 5 2 l 1,635 1,598 34 3

szafa 191 188 3 0 Vowels (part 2) l’ 934 912 13 9

szalik 193 180 12 1 a 199 196 3 0 m 366 364 2 0

sznurek 142 131 11 0 i 195 192 3 0 n 931 864 63 4

szufelka 145 144 1 0 ia 196 193 3 0 o 3,103 2,997 86 20

warzywa 186 186 0 0 iu 195 193 2 0 p 993 948 37 8

waz 195 194 1 0 u 199 196 3 0 pi 182 160 0 22

widelec 197 197 0 0 r 1,655 1,593 48 14

zaba 189 186 3 0 t 1,049 1,018 18 13

zabawki 190 190 0 0 u 1,411 1,390 18 3

zarowka 171 171 0 0 w 1,345 1,301 43 1

zegar 199 192 7 0 y 581 576 1 4

zyrafa 193 193 0 0

Total 6,935 6,715 120 100 Total 5,895 5,716 127 52 Total 53,951 52,367 1,026 558

96,8% 1,7% 1,4% 97,0% 2,2% 0,9% 97,1% 1,9% 1,0%

Total 12,830 12,431 247 152
Total (dataset)

66,781 64,798 1,273 710

(words&logotomes) 96,9% 1,9% 1,2% 97,0% 1,9% 1,1%

Table 8.  Segments distribution in the dataset. The left section contains words presented on the screen (part 1  
of the examination), the central section covers words and logotomes repeated by the child following the SLP 
(part 2), and the right section lists phonemes (sibilants shown separately). Column “#” displays the total 
number of segment occurences in the dataset. Additional three columns show the distribution of data validity 
levels in each case. The bottom middle section combines the word/logotome statistics. The bottom right section 
summarizes the entire collection of segments.
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On the other hand, in 24 cases, the child produced the same word or logotome twice. Hence, the total num-
ber of word/logotome segments we share is 12,830 (13, 524 − 718 + 24).

To make the data use easy and reliable, we performed an extended validation of the available set of words 
and logotomes, primarily for the sibilant analysis. We assigned three different data validity levels (DVL) to each 
segment: 

•	 DVL = 1.0 – the segment is considered correct and suitable for the analysis.
•	 DVL = 0.9 – the segment presents a slightly different word version or declination than required. However, 

the word change does not affect the sibilant and its environment, so it is suitable for the analysis. Examples: 
“dzwonek”—"dzwon”, “żaba”—"żabka”, “ciastka”—"ciasto”, “parasol”—"parasolka”. Note that the speech error 
may affect the number of word syllables or stress.

•	 DVL = 0.5 – the segment presents a significantly different word version or declination that affects the sibilant 
environment. Examples: “pies”—"piesek”, “jeże”—"jeż”, “strażak”—"straż”, “kaczka”—"kaczuszka”. All words 
and logotomes modified in any other way also fall into this category.

Table 8 presents detailed statistics of our dataset regarding the total number of specific segments—words, 
logotomes, and phonemes—also with the DVL distributions. Note that the phoneme DVL is always inherited 
after its parent word or logotome. There are ca. 2% and 1% segments with minor and major issues, respectively, 
so 97% of segments are considered correct. The DVLs are stored in the segment dataset under the dataValidity 
field (Table 7).

There is a total of 66,781 segments in PAVSig (12,830 words and logotomes, 53,951 phonemes). The number 
of sibilant occurrences varies between 593 in “zi” (3.0 per speaker) and 2,364 in “sz” (11.8 per speaker). The total 
number of sibilants is 12,576 (62.6 per speaker).

Usage Notes
The dataset is available under the Data Use Agreement (DUA) with data access requirements given in the 
repository44.

Code availability
No custom code was used to generate or process the data described in the manuscript.
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