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1. Introduction

We are pleased to announce the release of the second version of the "Real-time MRI
Articulatory Motion Database. This is a database of moving images of the midsagittal section
of the vocal tract during the production of Japanese utterances, recorded at a rate of 14 or 27
frames per second by using a medical MRI system with special operating settings. This data has
realized the dream of articulatory phoneticians to visualize articulatory movements and may be
widely used for critical review of the existing articulatory phonetic descriptions, education of
Japanese pronunciation, or speech synthesis from vocal tract shape.

The data has been collected by the author's research group since 2017. In April 2021 the
trial version containing data of about 13,000 utterances by 10 speakers was released. In April
2022, Version 1 of the database (abb. rtMRIDB_v1) containing more than 26,000 utterances
by 22 speakers was released. This time, Version 2 of the database (abb. rtMRIDB_v2) is publicly

available. The new version includes the following enhancements:

(1) With 3 new speakers, the total number of utterances by 25 speakers is now about 30,000.
(2) New movies with superposed dentition image are provided for all utterances of all speakers.
(3) New audio noise reduction technique is applied for all audio data.

(4) Minor improvements in the search system



For the contents of the database, please refer to sections 2 to 6 of this document. If you
want to know more about MRI imaging conditions, please refer to the appendix of Maekawa et

al (2020). When using this database, please be aware that the database is released under the

Creative Commons CC-BY-NC-SA license, and, the Principal Investigator and the National

Institute for Japanese Language and Linguistics are not liable for any problems arising from the

use of this database.

Lastly, an information for the users using the desktop version of the rtMRIDB_v1: the
rtMRIDB_v2 is provided only as a web version. The desktop version provided by the National
Institute of Informatics Spoken Language Resources Consortium (NII-SRC) will not be

updated to version 2 this time.

2. Fields of the rtMRIDB_v2 data
The rtMRIDB_v2 covers 29,984 utterance samples. All samples are video movie in the MP4
format. To make them searchable, all the samples are given the information in Table 1. In the rest

of this document, we will call these the fields of a database record.

Table 1: The 20 fields that make up a record of the rtMRIDB_v2

FIELD NAME | DESCRIPTION

1 file Name of the MP4 video file (not including the file extension)

2 start Time at the beginning of the sample (time from the beginning of the file)

3 |end Time at the end of sample (time from the beginning of the file)

4 | date Date of data recording

5 | fps Number of frames per second (14 or 27)

6 text A character string that uniquely identifies the content of the utterance as
instructed to the speaker

7 jtext Text in Japanese character displayed for the speaker in recording

8 | phoneme A phoneme sequence that constitutes an utterance.

9 tag Sample-specific events

10 | class Class of speech content (either ‘MU*, ‘MB*, ‘MP*, ‘TT*, ‘SR’, ‘PL’, or ‘NS°)

11 | slide ID of the slide presented to the speaker (without the repetition index)

12 | slide2 ID of the slide presented to the speaker (with the repeat index)

13 | ser Location of the text in a slide

14 | session Session number of the MRI recording (the serial order in the recordings
sessions performed in a single day)

15 subject Speaker ID (begins with the letter ‘s’ like s1, s2 etc.)

16 | subjectID Integer part of the speaker ID

17 | gender Speaker's gender (either ‘F” or ‘M’)

18 | birthYear Year of birth of the speaker (A.D.)

19 | birthPlace Birthplace of the speaker (name of prefecture or city)

20 | dialect Speaker's dialect (Standard or Kinki)




2. 1 The file’ field

This field stands for the file name of the MP4 video file in which the utterance in question is
recorded. The file name is a string such as “s5_40_mb26b”. This field consists of the “Subject”,
“Session2”, and “Slide2” fields in Table 1, which are concatenated, from left to right, with
underscores. In some files, a suffix is added after the file name like “s7_11_mpl_add” or
“s7_22_muba_27_add”. In these examples, "_add" and "_27_add" are the suffixes. The suffix "add"
indicates that it is an additionally recorded sample, i.e., the second recording from the same speaker
who has already made recording of that utterance. The suffix "27" (sometimes "28") indicates the
frame rate of 27 fps. Users are requested to note that the number 27 and 28 also appear in the
session information, so the meaning of “27” (or “28”) differs depending on where it appears in a
“File” field.

2. 2 The ‘start’ field

The sequences of still image data captured by the MRI machine are converted to a MP4 video
for each session (see 2.14), and, in most cases, a single MP4 file contains multiple utterances.
The “Start” field contains the starting time of a given sample as measured from the beginning

of the file. The unit is seconds [sec].

2. 3 The ‘end field

This field contains the end time of a sample corresponding to the start field.

2. 4 The ‘date’ field

This field indicates the date of data recording using an 8-digit integer such as 20171105. It is not
possible for the same speaker to record twice on the same day, but there are cases where data was
recorded on different occasions (different dates). It is important to notice that the head position in
the MRI system is different for each date, and the midsagittal plane is not exactly the same. These

issues should be taken into consideration when analyzing the data.

2. 5 The ‘fps’ field

This field contains the frame rate of the sample. The frame rate is the number of frames per
second. This field takes values of either 14 or 27, but these are not exact values. They are
approximations to 13.79 ... and 27.17... These values are calculated by the following formula

with the number of still images in the session being 512.
Number of still images in the session / Length of time in the session [sec]

Samples recorded at 27 fps contain the number "27" or "28" in their ‘file’ field. The
difference of “27” and “28” does not mean anything, it simply reflects that “28” was used in

early days of recording and replaced by “27”. The recording rate is always 27.17... fps.



Table 2 : List of homophonic pairs in the utterances

Text Jtext Class Slide N

ae 1 7T MU mu4 35
ae_2 E- MP mp4 36
ai 1 7A MU mu4 35
ai 2 = MP mp2 33
aki_1 N MP mp3 35
aki_2 rE MP mp4 36
ama-imo EE= MP mp3 35
amai-mo HuE MP mp4 36
ao_1 Vi MU mué 34
ao_2 5 MP mp3 34
au_l 7 MU mué 34
au 2 =9 MP mp4 36
eHgo 1 B MP mp1l 55
eHgo_2 Ab MP mp4 36
ha-isja By = & MP mp4 36
hai-sja & MP mp3 35
kaeru 1 [0 MP mp3 35
kaeru 2 Bz MP mp4 35
kai 1 B MP mp3 35
kai_2 I MP mp4 36
kehe AN MB mbb 27
kehe_1 AN MP mp2 36
koHni 5= MP mp4 36
ko-oni IINER MP mp4 36
sato-oja B8 MP mp4 36
satoH-ja WiEE MP mp4 34
sjoHka-izjoH HILES MP mp4 35
sjoHkai-zjoH BARK MP mp3 35

2. 6 The ‘text’ field

The information in this field is alpha-numeric characters that uniquely identify the text shown
to the speaker in the recording. For example, if the speaker recites the Chinese character string
"H1Z", the “Text” field contains an alphabetic string of “siNaN”. The phoneme sequence of the
item is used as the basis of the “Text” field, but in the case of homophones like “HEE” (/eHgo/
‘English’) and “A5” (paper size) or “Jit 5" (/kaeru/ ‘return’) and “fil 2. 2" (‘be able to keep’),
the suffixes consisting of underscore and integer are used: “eHgo_1" and “eHgo_2" in the case

of former and “kaeru_1” and “kaeru_2” in the case of the latter.



There are also cases where a hyphen is used to distinguish homonyms by indicating
morphological boundaries. An example is “amaimo” (‘sweet potato’) and “amai-mo” (‘sweet
seaweed’), or “haisja” (‘loser’) and “ha-isja” (‘dentist’). Note that in these cases, the hyphen is

not attached to all morpheme boundaries, but only to those that are minimally necessary for the

distinction.
Finally, some ‘text’ fields begin with an underscore, such as “_neutral”, “_suspicion”,
“_focus0”, “_takegaki”, and “_northwind”. These are exceptional entries where the string

represents information other than phonemes. For example, “_suspicion” represents the
specification of so-called paralinguistic information in the PL class (see below), and “_norhwind”
represents the reading of the "Northwind and the Sun" fable in the NS class (see below). Table
2 shows the list of homophonic pairs in the utterance list, and Table 3 shows the list of utterance
items whose ‘text’ field begin with underscore. In both tables, N indicates the frequency of

occurrence of the item in rtMRIDB_v2.

Table 3 : List of utterances whose ‘text’ field starts with an underscore

text jtext class slide N
_northwind MHvE & K5l NS nsl 22
_space &I 2FHE] NS ns2 20
_kikuguri IHE 1T ttl 25
_takegaki rrial TT tt1 23
_tora Teel TT ttl 16
_neutral [rhaz] PL pll 34
_suspicion IRl PL pll 33
_admiration (NI PL pll 27
_disappointment [%AB] PL pll 27
_focus0 [oJ PL pl2 34
_focusl [1] PL pl2 29
_focus?2 2] PL pl2 26
_focus3 3l PL pl2 25

2. 7 The ‘jtext’ field

This is a string of the Japanese characters shown to the speaker at the time of data recording.
Basically, it is a Japanese string that corresponds to the phonetic information in the ‘text’ or
‘phoneme’ fields. Some kanji strings have furigana (pronunciation keys written in Japanese
syllabic characters) to prevent misreading, but they are omitted in the ‘jtext’ field. In the
recording of the utterances in the PL, TT, and NS classes (see below), the specification of the
semantic content of the utterance is given instead of the phonetic information. These

specifications are given enclosed by the Japanese ” [] ” parentheses as in Table 3.



2. 8 The ‘phoneme’ field

This field indicates the segmental phoneme representation of an utterance. It is identical to the
string obtained by excluding suffixes and hyphens from the string in the “text’ field in most
cases. If, however, the ‘text’ field starts with an underscore, the ‘phoneme’ field is blank (See
sections 2.6 and 2.7 above). Also, the ‘phoneme’ fields for "2 4 " and "X 4 " in slide MU4 are
"s_i" and "z_i", which contain underscores. These stand for the IPA phonetic symbols of "si"

[si] and "zi" [zi]. Note ordinary “<” [¢i] and “°” [zi] are represented as "si" and "

respectively in the ‘phoneme’ field.

2. 9 The ‘tag’ field

This field contains various tags attached to samples to represent sample-specific events. The
following 12 tags are prepared for various, mostly irregular, articulatory events. Table 4 shows
the total frequency of each tag (Total) and the breakdowns by utterance classes (MU-SR).

Utterance classes will be explained in section 3.

Table 4 : Frequency of tags and the breakdowns by the utterance classes

|Tag Total |MU MB MP SR

[noRPf] 284 87 184 13 0
[pz] 246 0 246 0 0
[noRPp] 227 24 167 35 1
[?] 81 2 73 6 0
[d] 69 0 67 2 0
[noRPp][noRPf] 23 6 17 0 0
[head_mv] 15 0 11 4 0
[lipLick] 5 2 0 2 1
[pz][d] 5 0 5 0 0
[pz][noRPf] 5 0 5 0 0
[pz][noRPp] 4 0 4 0 0
[fpl[noRPp] 2 0 1 1 0
[pz][?] 1 0 1 0 0

[noRPf] tag: This tag is applied when the vocal tract has not returned to the so-called resting
position at the end of an utterance. There are three main criteria for recognizing a vocal tract in
its resting position: (1) lowered uvular and opening of the nasal passage, (2) no contact
between the tongue and the palate, and (3) lowered larynx. In a typical resting state, all of these
are satisfied. However, there are utterances that are lacking a typical resting position either at
the beginning or the end. The [noRPf] tag is given when it is difficult to identify the resting

position after the end of the utterance. In the same way, [noRPp] tag is applied when the



resting position immediately before the start of an utterance cannot be confirmed. See section 5

for the criteria of recognizing an utterance.

[pz] tag: As described below, in the utterances of the MB class, the target bimora is located in
the carrier sentence "korega___gata” (this is ~type). Although speakers are instructed not to
insert a silent pause after "korega” (this is), it is not uncommon for a perceptible pause to
still be inserted between the carrier sentence and the target bimora. In such cases, this tag is
applied. The majority of pauses are inserted immediately after "korega", but there are a few

rare cases where a pause is inserted immediately after the target (just before "gata").

[noRPp] tag: This tag is applied when the vocal tract in its resting position cannot be observed
in the time interval preceding the articulatory movement of the speech item. See section 5

for more details on this issue.

[d] tag: This tag applies to the utterances of the class MB in which there is some kind of
disfluency in the target bimora. A typical disfluency is related to the length of the

consonantal closure, when, for example, "korega kaka gata" sounds like "korega kakka gata".

[noRPp][noRPf] tag: This composite tag is applied to utterances where the vocal tract in its

resting position cannot be observed both before and after the utterance.

[?] tag: This tag is applied to utterances where it is difficult to confirm whether the utterance
has been realized correctly either from an articulatory or perceptual point of view. For
example, when listening to an utterance of an MB class whose ‘jtext’ is "samo", one may not
be able to clearly decide whether it is "korega samo gata" or "korega sama gata". In such a
case, the [?] tag is applied if it is still difficult to make the decision after referring to the
recorded MRI image of the articulation. In a case where articulatory movement suggests that
the speaker pronounced a different phoneme mistakenly, then [err] tag (see below) is

applied instead of the [?].

[head_mv] tag: This tag is applied when a positional change in the speaker's head is clearly
observed during an utterance (in most cases, the change is a nodding-like movement of the
head). In utterances of the MB class, it is not uncommon to observe a slight upward or
downward movement at the end of an utterance, but any positional changes that occur

outside of the target bimora are ignored.

[lipLick] tag: This tag applies to the utterances in which the speaker licks his lips with the tip

of his tongue just before or just after the start of the utterance. See section 5 for details.



[pz][d] tag: This composite tag is applied when the [pz] and [d] described above cooccur in

the same utterance.

[pz][noRPf] tag: This composite tag is applied when the [pz] and [noRPf] cooccur in the same

utterance.

[pz][noRPp] tag: This composite tag is applied when the [pz] and [noRPp] cooccur in the

same utterance.

[fp][noRPp] tag: Sometimes a filled pause such as "eh" is uttered before the articulation of a
speech item. This tag is applied to those utterances where it is impossible to separate the
filled pause from the target utterance. Note that the articulation of the filled pause is

included in the records with this tag.

[err] tag: This tag is applied to utterances in which the speaker articulated a phoneme sequence
that is completely different from the text printed on the slide. In the original data of the
database, there are 28 occurrences of the [err] tag, but all those utterances are removed in

the process of database compilation. So, you can’t find this tag in the database.

2. 10 The ‘class’ field
An utterance of rtMRIDB_v2 belongs to one of the following utterance classes: MU, MB, MP,
SR, PL, TT, and NS. See section 3 for details of each class.

2. 11 The slide’ field

In the recording of the rtMRI data, the speaker reads one slide per session (see 2.14), and
around 50 slides are presented in a single recording. These slides are identified by the ‘slide’
field, which is recorded in the form of a ‘class’ name followed by a serial number, such as MU1,
MU?2, ..., MB1, MB2, ..., MP1, MP2, ....

2. 12 The ‘slide?’ field

A speaker reads one slide per session (see 2.14). However, sometimes it happens that the
speaker may not be able to read through all items printed in a slide within the time of one
session (about 37 and 19 seconds in the case of 14 and 27 fps recordings respectively). In such
a case, recording of the same slide will take place again. When the same slide is recorded more
than once on the same recording date, each recording session needs to be distinguished. For
this purpose, we made it a rule to add alphabetical suffixes (i.e., ‘a’, ‘b’, ‘c’ **) to the end of the
‘slide’ field, which makes the ‘slide2’ field. The suffix ‘a’ indicates the first recording, ‘b’ the



second, ‘c’ the third, and ‘d’ the fourth. No suffix is given to utterances with only one recording.
In most slides, the texts to be pronounced are printed in four or five lines (see Figure 1). When
rereading a slide, the speaker is instructed to start at the beginning of the third line and read to

the end, then go back to the first line and read to the end of the second line.

MEL TFEDDEDIR=XTEHEINT
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(LBA (A
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Figure 1 : Example of slide (the first slide in the MP class)
Note some items have ‘furigana’ (pronunciation key).

2. 13 The ‘ser field

As can be seen in Figure 1, a slide usually contains multiple items (usually words), and the
speaker starts reading with the top-left item and continues his way through the items. The ‘ser’
field indicates the serial location of an item on a slide. In the case of Figure 1, the ‘ser’ values
for “#1E”, "LiE" and "IZ/K" are 1, 3 and 10, respectively.

The recordings of the rtMRIDB_v2 data were conducted from 2017 to 2023. During this
period, the utterance list was expanded from time to time. However, although we added
utterances, we do not delete utterances or change the serial order of utterances in a slide. For
this reason, the ‘ser’ value is constant regardless of the time of data collection.

"SEf" and "EREL"

immediately after "_E#" (whose ‘ser’ being 14) in early days of recording. These two items

But there is one exception. In the MP1 slide, there were two items,

were deleted in the recordings later than the 20180233 (including the recording of this date).
For the sake of raw data management, these two items are also assigned their ‘ser’ values, so in
the MP1 slide, the ‘ser’ values of items after "f&§{#" are given a ‘ser’ value that is two larger than
it appears. For example, the ‘ser’ values of "f#{#" and “#1%E” are 17 and 27 respectively. This

irregular manipulation is concerned only with the MP1 slide. No other slide has such a problem.

2. 14 The ‘session’ field
In the recording, an rtMRI data is captured continuously for about 37 seconds (14 fps) or 19
seconds (27 fps) at a time. We call it a "session". Usually, 50-60 sessions are involved in a single

recording that usually lasts 60-70 minutes. The MRI image data is managed by referring to the
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session. The ‘session’ field is redundant because, as explained in 2.1, the ‘file” field contains the

session information, but we prepared this field for the convenience of data search and analysis.

2. 15 The ‘subject’ field

This field uniquely identifies speakers. It consists of a letter ‘s’ followed by an integer in the
range of 1-30, like ‘s1’ or ‘s24’. The number of speakers of rtMRIDB_v2 is 25, so there are
missing values in the integer part of the field. This is because some of the subjects are not native

speakers Japanese.

2. 16 The ‘subjectID’ field
This field corresponds to the integer part of the ‘subject’ field. Needless to say, this is redundant

information, but it is provided for the convenience of data search.

2. 17 The ‘gender field
This field indicates the gender of the speaker. It takes the value ‘F’ for females and ‘M’ for males.

2. 18 The ‘birthYear’ field
This field contains the birthyear of the speaker. By comparing this information with the first
four digits of the ‘date’ field, it is possible to obtain an approximation of the speaker's age at the

time of data acquisition.

2. 19 The ‘birthPlace’ field
This field contains the birthplace (mostly at the level of the prefecture) of the speaker.

2. 20 The ‘dialect’ field
This field takes the value of ‘Standard’ if the speaker is speaking Standard (Tokyo-style)
Japanese, or ‘Kinki’ if the speaker is speaking a Kansai dialect like Kyoto, Osaka, or Kobe.

3. Utterance class

As mentioned earlier in section 2.10, rtMRIDB_v2 has seven different utterance classes. The
following sub-sections describe the characteristics of each class. The list of utterance items
belonging to each class is shown in Appendix . The number of utterances in each class for each

speaker is shown in Table 5 below.

3. 1 The ‘MU’ class

MU stands for “mora unigram”. It is a collection of separated Japanese morae, such as "ka", "su",

n_: nn n.n

sja", "me", "rju", etc. As with the other classes, the items belonging to the MU class have been
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expanded from time to time by including so-called peripheral mora such as "sje", "wo", "fe",
"s_i" (See 2.8), and so on. Currently, 145 morae belong to the MU class.

In addition to the above, there are two types of additional items in the MU class. First, the
sequences of two vowels like "ai", "ao", "ae", etc. are included in the MU class. Second, in the
data recorded after (including) the date of 20180720, the vowel sequences separated by an /r/
like “ara”, “ari”, “ora”, “ori” etc. are also included in this class.

The MU class data was recorded at 14 fps from all speakers (although the number of items
varied depending on the recording date), and also at 27 fps from some speakers. Items in the
MU class provide the most basic information about the articulation of the Japanese language.

The 14-fps data are collected from all 25 subjects.

3. 2 The‘MP’class

MP stands for “mora phoneme”. Items in this class include words (either meaningful or
meaningless) containing Japanese special mora, i.e., the moraic nasal (/N/), geminate (/Q/),
long vowel (/H/), and diphthong (/]/, but see below). The number of speech items in the MP
class has been expanded, from 97 in 2017 to 151 in 2022. This is because the analysis of special
morae, especially the moraic nasal, has been carried out in parallel with the data recording. The
MP class data was recorded at 14 fps from all speakers (although the number of items varied
depending on the recording dates), and at 27 fps from some speakers. The latter, however, is
mainly limited to the MP1 slides.

It is mentioned above that Japanese special morae contain diphthongs. But the phonemic
distinction is not made between, for example, the diphthongal /aJ/ and non-diphthongal /ai/
in this database, because the realization of the diphthong is highly variable in Japanese. All
items are treated as having the /ai/ phoneme strings. Other vowel sequences that can be

realized as diphthong are treated alike.

3. 3 The‘MPB’class

MB stands for “mora bigram”, which is a combination of two morae pronounced in a carrier
sentence. The target bigram consists of the combination of 26 morae, viz., "ka, ki, ku, ke, ko,
kja, kju, kjo, sa, si, su, se, so, sja, sju, sjo, ha, hi, hu, he, ho, ma, mi, mu, me, mo", resulting in
26 x 26 = 676 two-mora meaningless words. They are uttered in a carrier sentence "korega _
gata” (Gloss: “this is the ~ type").

The MB class makes up the bulk of rtMRIDB_v1 quantitatively. The main purpose of this
class is to provide material for quantitative analysis of coarticulation in Japanese segmental
phonemes. The suffix morpheme /kata/ (pronounced as [gata]) used in the carrier sentence is
known as a deaccenting morpheme that deletes the lexical accent in the immediately preceding

morpheme. As a result of this, all target bigrams are realized as unaccented words (both in the
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Standard and Kinki Japanese). In addition, the same "ga" mora is placed immediately before
and after the target bigram to provide a uniform phonemic context.

The number of items in this class is 676, regardless of the recording date; data in the MB
class were recorded at 14 fps from all speakers, and at 27 fps from some speakers. The latter

recording was done only for the MB1 slide.

3. 4 The SR’ class

SR stands for “speaking rate”. In this class, we asked speakers who finished the recording of
MU, MP, and MB classes to read aloud two slides of the MB class with intentionally decreased
speaking rates. The data of the SR class was collected from only ten speakers in 2017 and 2018
(s1, s2, s5, 57, s8, 59, s10, s11, s12, and s14). Recording of the SR class was ceased in late 2018

when stable imaging at 27 fps became possible.

3. 5 The‘PL’ class

PL stands for “para-language”. This class aims to examine the effects of paralinguistic
information on articulatory movements. Among the various types of paralinguistic information,
rtMRIDB_v1 focuses on two types. One of them is the speaker’s intentions or attitudes, where
speakers are asked to read aloud the same text with four types of intentions: "neutral,”

n n

"suspicion,” "admiration," and "disappointment. We used semantically neutral sentence
"Yamada-san ga" (Gloss, Mr. Yamada-AGENT) as the text. The acoustic effects of these
intentions are explained in chapter 3 of # -+ HiJIl + #1722 (2014).

The other type of paralinguistic information is the contrastive focus. In this task, speakers
are asked to utter a sentence repeatedly placing prosodic emphasis on different parts of the text.
We used the text "yachin-no takai manshon-ni haitta (Gloss, “I entered an apartment with high
rent") as the text and specified four types of foci: type 0 (no focus), type 1 (focus on “yachin-
no”), type 2 (focus on “takai”), and type 3 (focus on “manshon-ni”). The “Phoneme” fields of
these speech items are blank, as described in 2.8.

The PL class data was collected from 14 speakers between 2017 and 2019 (s1, s2, s7, s8,
s9, 510, s11, 512, 516, s17, 518, s19, 520, s21). All samples were captured at 14 fps. After 2020,

the recording was ceased because the recording time became tight due to increase in the

number of items in other classes.

3. 6 TheTT class

TT stands for “tongue twister”. Three phrases were used as texts: "kikuguri kikuguri mikikuguri
awasete kikuguri mukikuguri”, "kono takegakini take tatekaketanowa take tatekaketakattakara
take tatekaketanoda”, and, “torao torunara torao toruyori torio tori torio otorini torao tore”.
Data of the TT class were collected from 14 speakers between 2017 and 2019 (s1, s2, s5, s7, s8,
s9, 510, s11, 512, s14, 518, s19, 520, s21). All were captured at 14 fps. After 2020, the recording
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was ceased because the recording time became tight due to increase in the number of items in
other classes. Another reason for the cease was that many of the speakers had practiced well

beforehand, so their speech was much smoother than we had initially expected.

3. 7 The ‘NS’ class
NS stands for “narrative speaking”. This class aims to compare the word-level material (those
in the MU, MP, MB classes) with so-called continuous speech with a coherent story. The texts
used were "The North Wind and the Sun", which is used in the IPA (International Phonetic
Alphabet) handbook (IPA 1999), and "The expanding universe", which is one of the read
speech texts in the Corpus of Spontaneous Japanese (Maekawa 2003). The former text consists
mainly of Japanese native words ("wago") , while the latter contains many Sino-Japanese words
including palatalized phonemes (so-called "yoo-on").

Data collection of the NS class started in 2019, and 15 speakers participated in the
recording so far (s1, s2, s4, s5, s7, s8, s12, s14, s19, 520, s21, s24, 525, 26, s27).

4 . Differences of data by the speaker

Although the rtMRIDB_v2 contains the data of 25 speakers, the number of recorded utterances
differs depending on speakers. Table 5 shows, from left to right, the properties (‘dialect’,
‘gender’, ‘year of birth‘) of the 25 speakers in the rtmRIDB_v2, the number of times they were
recorded on different dates (‘N dates‘), the number of utterances by class (‘MU‘-‘NS°), the total
number of utterances (“Total’), and the number of utterances captured at 27 fps out of the total
(‘27 fps).

As you see, the number of utterances is not identical across speakers. There are three
reasons for this variation in the number of utterances. The first reason is the expansion of the
utterance list. As explained in the previous section, the utterance list used in the rtMRI
recording is constantly being expanded. As a result, for MU and MP classes, the number of
utterances tends to increase as the recording period becomes later. To correct this problem, for
speakers who were recorded earlier, additional items that were missing in the early utterance
lists were recorded later. As of the time of writing, nine speakers (s1, s2, s4, s5, s7, s8, s12, s14,
$19) have been additionally recorded.

The second reason is errors and repetitions. Occasionally, a speaker makes an utterance
that is different from the one indicated on the slide and proceeds to the next utterance without
noticing the error. This does not happen frequently because, during the recording, an
experimenter monitors the speaker's speech in real-time. If an error is detected by the
experimenter, the session is re-recorded. However, on a rare occasion, an error is overlooked
both by the speaker and experimenter (partly because the MRI machine makes quite a lot of
noise when it is in operation). In that case, the data for that item will be tagged with [err] and

become a missing value.
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On the other hand, repetition of utterance occurs when a single slide is read aloud multiple
times. There are several reasons why this can happen. One is when an error is found in the
speech, as mentioned immediately above. Repetition can also occur when a single slide is not
fully read in a single session, as described in 2.12.

The final source of variation in the number of utterances is the additional recording
described at the beginning of this section. Repetition occurs because, in the additional
recordings of the MU and MP classes, speakers read not only the newly added items but also all
other items printed in the same slide.

In rtMRIDB_v2, the same item recorded on the same date can be identified by the suffixes

a’, ‘b’, ‘c’ in the “Slide2” field (see 2.12). Multiple readings resulting from additional recordings
can be identified by the value of the “Date” field (see 2.4).

Table 5: Variation in the number of utterances by speaker and class

Subject | Dialect | Gender | BirthYear | N date | MU vIB VP SR PL T NS Total 27fps
sl Standard M 1956 2 177 797 272 35 15 4 2 1302 68
s2  |Standard M 1970 2 197 865 364 31 20 4 2 1483 145
s3  |Kinki F 1952 1 137 716 140 0 0 0 0 993 65
s4 Standard M 1969 2 244 775 315 0 0 0 2 1336 131
sb Standard M 1958 2 195 746 305 41 0 3 4 1294 127
s7 Standard M 1955 2 210 800 320 38 12 10 3 1393 7
s8  |Kinki [ 1968 2 175 811 299 31 16 4 2 1338 66
s9  |Standard M 1990 1 109 846 129 41 8 3 0 1136 51
s10 |Standard [ 1967 1 108 744 147 31 18 3 0 1051 58
s11 |Standard F 1971 1 109 741 150 31 24 3 0 1058 48
s12  |Kinki M 1961 2 228 716 310 41 10 5 2 1312 148
s14 |Standard M 1950 2 212 855 319 31 0 5 2 1424 117
sl6 |Standard F 1969 1 175 752 217 0 20 0 0 1164 52
s17 |Standard F 1969 1 167 752 201 0 16 0 0 1136 55
s18 |Standard M 1958 1 140 789 208 0 18 3 0 1158 59
s19 |Standard M 1961 2 230 74 408 0 18 8 2 1440 128
s20 |Standard M 1994 1 142 734 149 0 19 4 1 1049 0
s21 |Standard M 1991 1 142 782 171 0 21 5 1 1122 0
s24  |Standard [ 1956 1 192 787 196 0 0 0 4 1179 0
s25  |Standard M 1969 1 145 676 149 0 0 0 2 972 0
s26  |Kinki M 1964 1 205 745 174 0 0 0 2 1126 0
s27  |Kinki F 1970 1 144 731 191 0 0 0 2 1068 0
s28  |Kinki M 1950 1 143 786 220 0 0 0 4 1153 0
s29  |Kinki F 1978 1 145 730 218 0 0 0 3 1096 0
s30 |Standard [ 1982 1 145 817 220 0 0 0 2 1184 0

5. Segmentation of utterance from a point of view of articulatory movement

Among the tags described in 2.9, [noRPp] and [noRPf] are closely related to the segmentation
of utterance, i.e., the determination of the “start” and “end” values. Compared to the
segmentation of utterance by audio signals, articulatory segmentation is much more complex.

In this section, some basic issues will be explained.
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The first thing to recognize is that articulatory movements begin in advance of the acoustic
signal. For example, in producing the mora "pa", the perceivable speech signal is produced only
at the burst stage of the bilabial closure of [p], but the various speech organs begin their
articulatory movements before the timing of the burst; for example, the approximation of two
lips (mainly by raising the lower lip) and tight closure of lips are completed before the timing
of the burst. In the segmentation of audio signals, a silent pause is an important criterion for
the segmentation, while in articulatory segmentation, it is the vocal tract in its resting position
that plays a crucial role. Figure 2 shows a typical example of the vocal tract in its resting position.
The soft palate is lowered, the larynx is in a slightly lowered position, and there is no closure
anywhere in the oral cavity of the vocal tract. When such a vocal tract in its resting position is
observed before or after an utterance, the “start” tag is assigned to the pause preceding the
utterance, and the “end “tag to the pause immediately following the utterance.

Most utterances can be segmented by these criteria, but there are some deviant cases to
which these criteria cannot be applied. For example, at the end of an utterance, articulatory
organs may preempt the articulation of the consonant or vowel at the beginning of the following
utterance. For example, in the case where the current utterance is "bada" and the following
utterance is "mahha", the lip closure for the [m] in “mahha” can be formed immediately after
the end of “bada” without any intervening resting position. Note that this kind of articulatory
anticipation cannot be interpreted as a simple coarticulation, since articulatory anticipation can
be observed even in cases where two adjacent utterances are separated by a long acoustic pause.

Another commonly occurring deviation is related to the movement of the soft palate.
Normally, the soft palate descends between adjacent utterances (not necessarily for breathing),
but sometimes subsequent utterances are initiated without this descent being observed. A
similar problem can be noted with the vertical movement of the larynx. The larynx usually rises

slightly before the start of a speech and falls at the end of the speech, but sometimes the larynx

remains elevated over two successive utterances.

As explained in 2.9, the [noRPp] and/or
[noRPf] tags are assigned when these "deviant"
articulatory movements cause uncertainty in the
articulatory segmentation. Note, however, that these
tags are assigned when uncertainty of segmentation
remains even after referring to all criteria discussed
above. For example, no uncertainty tag is applied to
the example above ("bada" followed by "mahha" with

preempted lip closure) if the end of the utterance

can be confirmed by a pronounced lowering of the

Figure 2 : Example of vocal tract in soft palate.
the resting position
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The three types of deviations described above are relatively common. However, other
problems can also arise. One of them is the act of licking the lips. In the MRI recording, the
speaker often lick the upper lip with the tongue tip to moisten the lips. Most speakers do this
between sessions, but some lick their lips between adjacent utterances within a session. In such
cases, the lip-licking behavior is recorded at the beginning or end of utterance. It is such
utterances that are given the [LipLick] tag.

Finally, filled pauses can also cause problems. Some speakers utter filled pauses like “eh”
or “ah” before the target utterance. If the utterance and the filled pause were separable in terms
of articulatory motion (and in acoustic signal), we treated it as a normal utterance. In some
cases, however, it was difficult to separate them. In such cases, the [fp] tag was applied together

with the [noRPp] tag.

6. The making of MP4 data

6. 1 Movie without the dentition information

An MRI machine (MAGNETOM Prisma fit 3T, Siemens) settled at ATR-Promotions Brain
Activity Imaging Center (ATR-BAIC), Inc. was used to record data for the rtMRIDB. This
machine can capture 512 frames of MRI images (still images with a resolution of 256 x 256
pixels and a slice width of 10 mm) at an imaging speed at 14 fps for about 37 seconds and at 27
fps for about 19 seconds. The frame number is inserted at the bottom left of each frame during
the process of movie compilation from the still images captured by the MRI. The frame number
starts from zero, so it takes a value from 0 to 511. For more specialized information on the
imaging conditions of the MRI movies in this database, please refer to the appendix of HifJI[1Z
7> (2020).

Still image data captured by the MRI system is saved in DCM format, the standard format
for MRI data. The speech signal uttered by the speaker is recorded separately using a DAT
(digital tape recorder) with a sampling frequency of 44.1 kHz and a quantization precision of
16 bits.

The rtMRIDB video was created by dubbing the DAT audio onto an MP4 video consisting
of JPG data converted from DCM data. The beginning of the operation noise of the MRI
machine recorded in the DAT was used to synchronize the image and audio. However, since
the frame rate of the MRI movie and the sampling frequency of the audio are significantly
different, the possibility cannot be excluded that there is a slight discrepancy in the
synchronization. The large operation noise of the MRI machine overlaid onto the speech signal
was digitally reduced. In the case of rtMRIDB_v1, the noise-reduced audio had a slightly
metallic sound. This problem was resolved in the rtMRIDB_v2, resulting in a highly natural
speech sound. Finally, this database only publishes the MP4 video data, and does not include
the DCM image data and DAT audio data.
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6. 2 Movie with the dentition information

RtMRIDB_v2 now supports the retrieval of movie data with dentition information. Unlike X-
ray image, the image of bones does not appear in the MRI image. This is due to the basic
principle of MRI imaging: materials that do not contain hydrogen atoms, such as bone, cannot
be imaged by MRI. Basically, this is a major advantage of MRI data over the X-ray films because
X-ray films clearly show the skull and dentition, and the researcher has to find out the contour
of the tongue through these images, causing great difficulty in observation. However, the

images of the incisors are sometimes necessary for phonetic research because some consonants

Figure 3: Example of the usefulness of dentition image

are classified in terms of their places of articulation with reference to the contact with the
incisors (like dental and inter-dental consonants). We have developed a technique to insert the

contour images of incisors onto rtMRI images through image processing (##%132> 2023).

Figure 3 compares the /ta/ (in the MU class) pronounced by speakers s2 and s9. The upper
part of the figure shows a video clip from a previously published movie without dentition
information, with the data for s2 on the left and s9 on the right. On the other hand, the lower
part of the figure shows the video image from the movie on which the dentition information
was inserted.

Observing only the video in the upper part of the figure, we can imagine that there is an
articulatory difference between s2 and s9 /t/, which may be related to the presence or absence
of the tongue contact with the upper incisors, but we cannot be sure if such articulation is
actually taking place. On the other hand, comparing the images in the lower part of the figure,

we can see that in the case of s2, the tongue apex is not in contact with the insicor but with the



18

gums, whereas in the case of s9, the contact between the tongue apex and the teeth forms a
closure of the vocal tract. Using the terminology of articulatory phonetics, /t/ by s2 is a alveolar
stop and /t/ by s9 is a dental stop, and it would be reasonable to transcribe the consonant by s9
as [t] if expressed using IPA's auxiliary symbol.

Of course, the articulatory difference in /t/ between s2 and s9 is not phonologically
distinctive. However, this example suggests that it is dangerous to simply describe Japanese /t/
as an alveolar consonant. The fact that a certain number of native speakers of standard Japanese
also articulate /t/ as a dental consonant as s9 is a finding that should be further explored in

contrastive phonetics of Japanese and English.

7. Searching the rtMRIDB_v2

While rtMRIDB_v1 was released on the web as well as a Windows desktop application
distributed by the National Institute of Informatics Speech Resource Consortium (NII-SRC
http://research.nii.ac.jp/SRc/), rtMRIDB_v2 will be available only on the web for the time
being. What follows is an instruction of how to use the search system available on the web.

Basically, it is the same as the search system of rtMRIDB_v1, but there are some improvements.

7. 1 Access to the database

The rtMRIDB_v2 contains 29,984 utterances by 25 speakers. Users can search this data by
specifying various criteria and can see the retrieved data as MP4 video. Users can also download
the video.

To search rtMRIDB_v2, access https://rtmridb.ninjal.ac.jp using a browser. Chrome is
recommended as the browser, but other browsers can also be used. After successful access, the
page shown in Figure 4 will appear. At first, an English page is displayed, but you can switch to
Japanese by using the switch in the upper right corner of the screen. The following explanation

is given using the English page.

7. 2 Specifying search conditions

The menu for searching is displayed in the lower half of the screen in Figure 4. Although, usually,
a search consists of multiple searching conditions, a single search condition is specified in three
steps: "select attributes," "select operators," and "enter search string.

Let us now execute a simple search. Figure 5 specifies a condition to search for samples
beginning with the phoneme sequence /sak/ in the Phoneme field. The user determines the
search condition by specifying three elements: "attribute" (left menu, here ‘Phoneme’),
"operator”" (middle menu, here ‘begins with’), and "search string" (right menu, here ‘sak’). After
completing the specifications shown in Figure 5, select the button just below the menu to select
whether to search for samples at 14 fps or 27 fps. You can search for both, but if you choose
both 14 and 27 fps, the search results cannot be converted to a video. Here we choose 14 fps.

Then, click on the light blue magnifying glass icon just below the 14-fps button, and the search
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results will immediately appear at the bottom of the screen. The search results show the values
for all 20 fields for each sample.

Executing a search using the conditions in Figure 5 yields 259 hits for samples with
Phoneme containing /sak/, but this is a little too many, so let's narrow down the search by

adding additional search conditions. Click the green + icon to the right of the search condition

to add a new condition.

rtMRIDB (The real-time MRI articulatory movement database)

% The Real-Time MRI Articulatory Databases, Version 2 (tMRIDB_v2) is a database of articulatory movements in Japanese as observed by
using real-time MRI video imaging technology with a simple database query system. The database is released under the Creative Commons
license CC BY-NC-SA and can be used for teaching and research in phonetics. For more information about the database specifications and
search methods, please read the description here. For specifications of the database, please refer to chapters 2 and 3, and for the query
methods, please refer to chapter 7. When using this database, please be aware that the principal investigator and the National Institute for
Japanese Language and Linguistics (NINJAL) are exempt from any liability and any problems that may arise from its use.

Click here for the description of the first version of this database. Click here for information on how to obtain the mp4 video data of the first
version (mp4 data of the second version will remain private for the time being)

Pnncipal Investigator Kikuo Maskawa
(April 1, 2024)
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Figure 4: Initial page of the search system on the web (English version on the top and
Japanese version in the bottom)
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Figure 5: Specification of search (only one condition)
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Figure 6: Specification of search (three conditions on different fields)
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Figure 7 : Specification of search (multiple conditions for the same attribute)

Figure 6 shows the search screen with the conditions "Class is equal to ‘MP’" and "Gender
is equal to ‘F’" added to the conditions in Figure 5. When multiple conditions are specified in
this way, the conditions concerning different fields are interpreted as AND (logical product)
relationships, while the conditions for the same field are interpreted as OR (logical sum)
relationships. Conditions shown in Figure 6 can be read "Phoneme begins with ‘sak’ AND
Class is equal to ‘MP” AND Gender is equal to ‘F’”. When the search is executed, the number

of hit samples is 22.



21

Finally, Figure 7 shows an example of a search in which multiple criteria are specified for the
same attribute (in this case, Phoneme’). In Figure 7, "Phoneme begins with saQk" is added to
the search condition. As mentioned earlier, multiple conditions for one field are interpreted as
logical ORs. Accordingly, the logical operation can be expressed as (("Phoneme begins with
‘sak’" OR "Phoneme begins with ‘saQk’") AND "Class is equal to ‘MP"" AND "Gender is equal
to ‘F’"), where parentheses are used to show the range of logical operators. Executing this search
will result in 22 samples containing the two words /saka/ "slope" and /saQka/ "writer".

If you wish to remove a search condition, you can delete it by clicking on the red X mark to
the left of the search condition. For example, if you delete the Gender criteria in Figure 7, the

search result will increase to 71 samples.

‘Zl Phoneme $+  Begins With .. +  sak ‘
|Z| Class ¢+ FEquals + | MP
E Gender ¢ | Equals ..

‘ X Phoneme 4+ Begins With . +  saQk

L] ]

o 14 fps 27 fps Both

Jata with different fps cannot be played at the same time.

m | Clear Setisclsd | E Margin soc @D Subtitles Dentition

22 search results were found.

: ‘ n '

-

Selected < File Start End l: Pate Fps = Text ¢ Jtext ¢ Phoneme * Tag Class + Slide = 8lic
v s3_10_mp2 7.070368724764469 8.01041774889058 ‘2’0181119 14 saka saka MP mp2  mp2
v s3_10_mp2 21.25110826043069 22 371166672274562 20181119 14  saQka {F&% saQka MP mp2  mp2
v s8 9 mp2 7.4022231498843265 8.437137840033701 20171110 14  saka iR saka MP mp2  mp2
s8_15_mp2_add 6.368117841160849 7 358903043663541 20200303 14 saka 1 saka MP mp2 mp2
v s8_9 mp2 2553072878506129 26.585641826711132 20171110 14  saQka 2R  saQka MP mp2  mp2
s8_15_mp2_add 21.75577871642996 23.12548147140843 20200303 14  saQka fFZ saQka MP mp2  mp2
v s10_10_mp2 6.5594592021544885 7.33439541279774 20180305 14 saka iR saka MP mp2  mp2
v s10_10_mp2 19.488393537208992 20.35832182747948 20180305 14  saQka fFZR  saQka MP mp2  mp2
v s11_9_mp2 7.0397355104970405 8.059697189574736 20180305 14 saka iR saka [head_mv] MP mp2  mp2

Figure 8 : Selection of the search results (part of the screen displayed)

7. 3 Editing, playing, and downloading the search results

Now, let's edit select the samples you need from the retrieved samples into a video file and play

it back. Since editing takes time when the number of samples is large, let's work with 18 samples

found by searching with the condition shown in Figure 7 (including "Gender equals to F").
When you have finished your search, click the "Select All" button to the right of the

magnifying glass icon, and all samples will be highlighted in gray with a v mark to the left of
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them, indicating that they are selected. You can deselect individual samples by clicking on the
v mark in this state. Figure 8 shows the screen after all samples have been selected, with the
fourth and sixth samples deselected.

In this state, clicking the light bluelEl icon between "Clear selected" and "Margin" will start
editing the video file, combining the selected samples in the order they appear into a single
MP4 movie file. When editing is complete, the movie will be played back (Figure 9). The
subtitle superimposed on the upper right corner of the movie indicates the 'File', 'Start', 'End’,
"Text', and 'Phoneme' values of the sample being played back (red dashed rectangle in the
figure; Also see 7.4).

The video can be repeatedly played and paused using the P> and = icons above the left end
of the slider bar. You can select any part of the movie using the slider bar and start playing the
movie. You can also click on the icons and placed in the white frame below the video to

move frame by frame, allowing you to observe the articulatory movement in detail.

Subtitle

\
1
1
1
1
1
1
1
1
U

{ 4. l: Operation
» 0207 [3715 iy H = menu

Slider bar

gy - -

Figure 9 : Playback screen of videos generated from search results

The three small icons in the lower right corner of the movie (enclosed by a red dotted
rectangle in the figure) are, from left to right, the volume control, full screen, and file operation
menus. The file operation menu has two options: "Download" and "Picture-in-picture. By

clicking "Download," you can download the edited movie. Clicking on "Picture-in-picture" will
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open a small window outside the window in which the search system is operating. The size of

this window can be freely changed, but it does not have a frame-by-frame function.

7. 4 Margins, Subtitles, and Dentition buttons

The search screen (see Figure 4) has buttons for "Margin", "Subtitle" and "Dentition". The
"Margin" button expands the start and end time (Start, End) of the sample displayed on the
search screen forward and backward. The maximum time range can be expanded up to 0.5
seconds in both directions. Note that for some samples, if the time range is expanded too much,
there may be overlap between the sample immediately before and after. Normally, leave the
value at 0.

“Subtitles" is turned on by default, and information on ‘File’, ‘Start’, ‘End’, ‘Text’, and
‘Phoneme’ is displayed in the upper right corner of the video. The frame number in the lower
left corner of the video is not a subtitle, so it will not disappear even if you turn subtitles off.

Finally, "Dentition" is a switch to change the search target to the movie data with dentition
information newly released in the rtMRIDB_v2. When this is turned on, the search will be
performed only on movies with dentition information. Note it is impossible to search for movies

with and without the dentition information at the same time.

7. 5 Sorting function

A simple sorting function is implemented in the rtMRIDB search system. Look at Figure 8 again.
At the top of the search results, the field names are displayed, and to the left of each field name
is a small gray AV icon (red oval in the figure). By clicking on these, you can change the sort
order (ascending/descending) of the samples. However, this sorting function is simple and does
not support complex sorting over multiple columns. Therefore, it cannot be used for purposes
such as rearranging samples into an arbitrary order for presentation purposes.

To solve this problem, a new function that can change the ranking of samples arbitrarily is
available in rtMRIDB_v2. Although not shown in Figure 8, if you scroll the search result display
screen to the right edge, you will see T and | symbols surrounded by circles in the right-ends
of samples. By clicking on these symbols, you can move the position of the relevant sample up
or down one by one. Although it is a tedious operation, this function allows you to sort the

searched samples in any order.

7. 6 Suggest function
As is clear from the description so far, knowledge of the contents of the database is required to
use the search function of rtMRIDB. Knowing the possible values of the fields like "Text', 'Jtext',
'Phoneme' is essential. A list of the values recorded in these fields is provided in Appendix 1 of
this document. In addition, a suggestion function is implemented in the search system to reduce
the burden of users.

This function predicts and displays subsequent candidates at the time when users enter a part

of a character string. Suppose, for example, "Phoneme" and "Contains" are selected as an
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attribute and operator. If two letters 'aQ' are entered as the initial part of the search string, the
system will show a drop-dwon menu of candidate values of "Phoneme" including 'aQpa’,
'aQsaku’, 'baQda’, 'baQku’, 'baQda’, 'baQnjari', 'baQta’, 'gaQ’, and more., and users can select

the desired value from this menu.

7. 7 Limitations of the system

The interface of the search system described so far was developed to provide an opportunity for
users with limited computer experience to get in touch with the data of speech production. It
does not provide a complete search function.

For example, as noted in 7.2, it is not possible to set multiple search criteria in a logical OR
relationship across different fields. Also, the ability to further narrow down the results of a given
search is not implemented. Therefore, it may not be possible to perfectly narrow down the
sample desired by the user. If this is the case, please consider deselecting the unnecessary
samples from an over-selected set of samples.

A problem can be pointed out regarding the playback of the search result movie. When
playing back the movie in this system, there may be a delay of the video image to the audio
signal, especially in the latter half of a movie of relatively large size. This problem is regarded
to be related to several causes and may also depend on the performance of the computer being
used. When this problem occurs, users may be able to avoid the problem in several ways. When
you have a large number of search results, try to mitigate the problem by splitting the search
results into multiple videos of modest size instead of editing one large video. Second, in case
you playback a video of large size, you may be able to avoid the problem by jumping to the part
of the video you wish to observe by use of the slider bar at the bottom of the screen before you
playback the video. Lastly, you may be able to avoid the problem by downloading the movie and
playing it back with a common video playback tool (such as Media player).

7. 8 Data Viewing and Analysis Environment

For users who want to analyze the MP4 movies of the search results for purposes such as speech
production studies, a data viewing and analysis environment specifically designed for the
rtMRIDB data is available (“MRI Vuewer Ver. 2.0”. https://kikuchiken-waseda.github.io/mri-
vuewer.ver2/ ). This is a browser-based application developed by Takuya Asai of Kikuchi
Laboratory in the School of Human Sciences, Waseda University ( See #%&J} - gith - mijJIl 2021,
Ai)I11E %> 2021, Maekawa in press). It allows users to perform annotation along the time axis
("time series transcription”) and annotation for a specific single frame ("frame transcription").
The former allows users to work with MRI images along with speech signals and sound
spectrograms, while the latter allows users to perform various measurements on vocal tract
information. Annotated results are recorded in the browser database, but it can also be exported

in JSON, xIsx, and other data formats. Incidentally, the Start, End, Text, and Tag information
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recorded in rtMRIDB have been annotated using this system.

Figure 10 shows an image of annotation work using the MRI Vuewer Ver.2. Below the three
consecutive MRI images in the upper left corner are shown sound spectrogram and audio
signals. The central MRI image corresponds to the time cursor on the spectrogram and audio
signal, and the images to its left- and right-side are the frames that immediately preceding and
following the central frame. A frame transcription window is shown in the foreground, in which
the tongue contours are marked with measurement dots. MRI Vuewer Ver.2 and its
documentation are available online at https://github.com/kikuchiken-waseda/mri-

vuewer.ver2/wiki/Usage. Chrome is recommended as browser.

- LRI TS FRAME 10700 32.125 sec. X

Figure 10: Working image of the MRI Vuewer Ver. 2

8. Restrictions on this database
This database (rtmridb_v2) is released under the Creative Commons License CC BY-NC-SA
(Attribution-NonCommercial-ShareAlike). Please note that there is a possibility that this

database will be substantially upgraded in the future.
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For inquiries about this database, please contact Kikuo Maekawa at

kikuoATninjal.ac.jp (Please replace ‘AT’ with an appropriate character.)
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Appendix 1: List of utterance items in rttMRIDB_v2

This is a list of the utterance items recorded in the rtMRIDB_v2. Items are listed according to
the 'Ser' values (See 2.13) for each slide (See 2.11). Each line shows the 'Jtext', 'text', and
'‘phoneme’ of the utterance. The '"AddDate’ at the end of each utterance indicates the date the
item was added or deleted from the list in the format yyyymmdd. If this field is blank, it means
that the item was included in the list from the beginning. A + at the end of 'AddDate' field
indicates the addition of the item, while a - indicates the deletion. Only two items, ser=15 and
16 in the MP1 slide, were deleted. Note that the three classes MU, MP, and MB contain data
from all speakers, while the other classes (NS, PL, SR, TT) may or may not contain data

depending on the speaker. See Appendix 2 below for the differences in recording due to

speakers.

SLIDE SER JTEXT TEXT PHONEME ADDDATE
MU1 1 7 a a
MU1 2 A [ i
MU1 3 7 u u
MU1 4 T e e
MU1 5 F o) 0
MU1 6 Vv ja ja
MU1 7T 3 ju ju
MU1 8 13 jo jo
MU1 9 M=z je je
MU1 10 # ka ka
MU1 11 * ki ki
MU1 12 7 ku ku
MU1 13 7 ke ke
MU1 14 O ko ko
MU1 15 F v kja kja
MU1 16 a2 kju kju
MU1 17 F 3 kjo kjo
MU1 18 F=x kje kje
MU1 19 ¥ sa sa
MU1 20 Si Si

>
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MU1 22 + se se
MU1 23/

su su

SO SO
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kahi
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kiku
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_kikuguri
_takegaki

_tora

_neutral
_suspicion
_admiration
_disappointment
_focusO

_focusl

_focus?2

_focus3

kahi
kahu
kahe
kaho
kasa
kasi
kasu
kase
kaso
kasja
kasju
kasjo
kama
kami
kamu
kame
kamo
kika
kiki
kiku
kike
kiko
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Appendix 2: Number of recorded utterances per speaker, FPS, and recording classes

For each speaker and FPS, the total number of recorded utterances and its break-down for

utterance classes are indicated in this table.

SUBJECT FPS MU MP MB SR PL T NS TOTAL
sl 14 109 212 797 35 15 4 2 1234
sl 27 68 0 0 0 0 0 0 68
s2 14 109 336 836 31 20 4 2 1338
s2 27 88 28 29 0 0 0 0 145
s3 14 137 97 694 0 0 0 0 928
s3 27 0 43 22 0 0 0 0 65
s4 14 162 287 754 0 0 0 2 1205
s4 27 82 28 21 0 0 0 0 131
sb 14 134 273 712 41 0 3 4 1167
s5 27 61 32 34 0 0 0 0 127
s7 14 133 320 800 38 12 10 3 1316
s7 27 7 0 0 0 0 0 0 77
s8 14 109 299 811 31 16 4 2 1272
s8 27 66 0 0 0 0 0 0 66
s9 14 109 100 824 41 8 3 0 1085
s9 27 0 29 22 0 0 0 0 51
s10 14 108 100 733 31 18 3 0 993
s10 27 0 47 11 0 0 0 0 58
s11 14 109 123 720 31 24 3 0 1010
sl1 27 0 27 21 0 0 0 0 48
sl12 14 137 274 695 41 10 5 2 1164
s12 27 91 36 21 0 0 0 0 148
sl4 14 140 292 837 31 0 5 2 1307
sl4 27 72 27 18 0 0 0 0 117
s16 14 175 187 730 0 20 0 0 1112
s16 27 0 30 22 0 0 0 0 52
s17 14 167 168 730 0 16 0 0 1081
sl17 27 0 33 22 0 0 0 0 55
s18 14 140 168 770 0 18 3 0 1099
s18 27 0 40 19 0 0 0 0 59
s19 14 167 365 752 0 18 8 2 1312
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128
1049
1122
1179

972
1126
1068
1159
1009
1192

22
734
782
787

43
149
171
196
149

63
142
142
192
145
205
144
145
145
145

27

s19
s20
s21

1
1
4

19
21

14
14
14
14
14
14
14
14
14

s24

676
745
731
790
732
824

s25

2
2
4
3
2

174
191
220
219
221

s26

s27

s28

s29

s30



