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ABSTRACT

This work describes main characteristics of an
alternative Thai reading passage, Traimit, as
compared with existing passages (i.e., the translated
North Wind and the Sun). Traimit was designed to
meet a set of criteria which could be beneficial for
Thai linguistics and speech research and possibly a
potential tool for quick speech assessment. The 102-
word passage is short, contemporary, and easily read.
It contains a complete Thai phonemic inventory
(including clusters and diphthongs) and takes into
account five lexical tones in various rhyme units.
There are mono- and multisyllabic words as well as
utterances/sentences in various length. Traimit has
neutral contents with more than 40% of words being
“high frequency” and a small set of words repeated to
allow for observation of production consistency.
Measurements of a subset of vowels from two Thai
adults reading the passage revealed its promise of
extracting the vowel phonemes from the running
speech.

Keywords: Thai, phoneme, vowel, reading passage,
speech data

1. BACKGROUND

Standard reading passages/texts (in  various
languages) have proven to be useful materials for
speech science researchers and clinicians as they
provide quick and structured samples of the
individual’s speech and characteristics [1]. Situated
within natural reading contexts, they were believed
by some to be “closet to spontancous speech
compared to isolated words or sentences” [1].

While some passages were constructed for a
general research purpose such as the (English) North
Wind and the Sun [2][3], others have been designed
and tailored for specific tasks such as the (English)
Caterpillar passage for assessment of motor speech
disorders [4]. Although a great variety of passages
and descriptions/comparisons of their features have
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existed in many languages, it is only recently that
general consensus guidelines have been proposed [1].

Passage features that have often been discussed
are phonemic inventory, inclusion of clusters,
presence of vowel-to-vowel coarticulation, phonetic
balance, passage length and topic, mean length of
utterance, word familiarity, reading level, prosodic
variations, word length and (syllable) complexity,
and word repetition [1][4]. Apart from phonemic
coverage (i.e., covering all phonemes), allophonic
coverage (i.e., covering many positional contexts—
word positions, lexical stress, and proximity to other
phonemes) has been analysed and quantified [5].

Following ratings and selections by experts in the
international Delphi consensus study, a minimal set
of criteria for standard reading passages for an overall
speech and voice assessment in adolescents and
adults was put forward [1]. The criteria (ranked from
highest to lowest) include (1) complete phonemic
inventory (2) phonetic balance (3) inclusion of
various intonation patterns (4) control of the phonetic
complexity of words (5) covering the positions of the
phonemes in the words (as well as their vowel/
consonant context) (6) inclusion of consonant clusters
(7) repeated presence of some words (8) inclusion of
various sentence lengths [1].

Various forms of short reading passages have been
around for English and Indo-European languages
[1][4][5]- To our knowledge, a few reading passages
(see Section 2) have been available for Thai, one for
a general research propose and the other two for a
small clinical survey. Traimit passage was designed
mainly for speech and linguistics research practice.
Our goal was to create a relatively short, simple,
contemporary and well-structured text, with neutral
contents and natural sounding. It should contain all
phonemes and capture different rhyme units to allow
for study of tonal production/variation in checked and
unchecked syllables—one of important aspects of
Thai [6][7].

With further evaluations and modification, it may
become an effective tool for both clinical and
research purposes. Nevertheless, it should not be used



ICPhS

2. Speech Acoustics

as a reading proficiency test and certainly not
recommended for illiterate populations or young
children.

2. THAI READIND PASSAGES

Four short reading passages in Thai script along with
broad phonemic transcription (according to the
conventions given in [8]) are provided (hence no
reflections of allophonic variations). Only English
translation of the Traimit passage is given. As Thai
writing system is usually written with no space
between words and a space is often (but not always)
used to indicate an end of a phrase, a sentence, or
between separate items in a list, here a *“ | ” indicates
a space in typed written passage and often
corresponds to a break or pause between words and
utterances/ sentences in real production. Importantly,
main characteristics and limitations of each passage
are discussed.

2.1. North Wind and the Sun passage translated to
Thai (NW-Th) [8]

The (original) North Wind and the Sun passage is a
well-known English standard text (113 words) which
has allowed a great number of researchers to compare
and describe pronunciation of different English
varieties despite absence of some English phonemes
[2][3]- In JIPA [Illustrations, the International
Phonetic Association has encouraged researchers
from different languages to capture and document
language phoneme diversity using the translated
versions of North Wind and the Sun passage [2][3].
For each language in the JIPA Illustrations, there are
descriptions of sound inventory and sets of minimal
pairs followed by the translated North Wind and the
Sun passage, which could be considered as a
supplement [8]. However, there are many
shortcomings with the Thai version (NW-Th) as in
many translated versions in other languages [2]. The
NW-Th has 118 words and 172 syllables. Since there
are high repetitions of words (26 words get repeated,
some more than three times), it fails to capture 14
Thai phonemes (see Section 3).

Thai script: vasfiaunieuasnssariingidadosiuinlasasiindannninulfd
tnidumeuilafusiun|lafefumm|aunioussnssarfingSmnasiudn|lash

ansavhliinidumsgiinendetumumennlihidanoulssiotnugiitingmnnnh
|[uaeudn|aunilofnsefioinothegauss|uddsiaussannduiosdaldnaumsdidade

o

fuvunlinszduiudunnuisaiu|uazlufignauniefdndunnuneneu|aniu
nszanfinddeenauasduiounseanin|dniiumefaendesununiseniiuii|lufigaau
wiledsddasansuimszariindiindwnnninu

(A “|” corresponds to a space in the typed passage in Thai script
(p. 27) of [8])

Transcription: [k"a?.na?.t":lom.ntha.lé?.p"ra?. 7a:.t" it kam.lan.t
thian.kan.wa:k"raj.tea?.mi:p"at.lan.mak kwa: kan|k5:mir.nak
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k.d¥m.t"am.p"iznum.d¥m.p"amn.ma:|sij.sdia.kan.ni:w|lomn
t1a.1é2.p"ra?.ta. it tewn tok lon kan.wa:|k'raj.t":.s3.ma:t.t"a
m.hij.nak dwm.t'am.piznit":tstha kanniw. >k dazj.simr
retkdm|tea?.t"i.warpenpmi:t"inmi:pha?.lan. mak kwa:[1€2.1£
érw|lom.niiak5:kra?.p"upPatjam.sutrem|tézjinp atrem.m
mak k™din.p"ian.daj|nak.dsm.t"am k5:.jin.durn.stha. kan.niw.
haj kra?.tePap kap.tua ma:k kMim.pPian.nan|1€2.naj.t"ix.sut.lom
m.ntia k3:1$:k16m.k wamm.p"a?.jarjam|tea:k nan.pPra? 2a:t"it
ft.teum.sa:t.sém. 2anrom.rem k. ma: ndk.dxn.t"am k5:.t":ts
stiakan.na:w. Bk t"an thiz|naj t"sutlom.niia.tewn.team.t51).j
1.joim.rap.wa:p"ra?.2a: " it mi: p"a?.Jan.mak kwa:.ton]

2.2. Rama-I (RM-I) and Rama-II passages (RM-II) [9]

The RM-I and RM-II passages were constructed for a
different purpose from the NW-Th. They were
designed for an investigation of speech defects in
Thai school children with more focus on consonants
than vowels [9]. Many vowel phonemes were not
taken into account even when the two passages were
combined (see Section 3). The RM-I put an emphasis
on initial and final consonants whereas the RM-II on
the initial cluster set (see Section 3) [9]. The RM-I
contains 64 words and 100 syllables.

Thai script: duihiiwninezan|seduviunuduaiBelummduudeiiviade

[wyudamenuthuzulsdrefudenssgaudwefsiumnianudounideunds| i

LﬁyamasasLSﬂmsImé’qéuLﬁnmu|Lﬁ'mﬁ'mmu%’n?mﬁnmﬂ|N:lmy'w“ﬂﬂﬂﬁ’mww%’u
|aesprugnaudugeum|nyudnndulifosliteus|sreduiugduiunudsling
Transcription: [fon.fa:.mi: wi.werw.wi:.ted?.tokljazj.te"m.ts"u
an.niis.teéw.teerw.rwa.paj hirkam.nan.te"&n.t"izbam.bd:|nii:.te
v ha, Ay A, A s 3= %, h.. . . P Y 'thv
gw.p'5:k.na:pa?.pém.diaj.din.s3:.p om.dusgam.diz|p ozt .
th:fitm.mi: Gttam.tSm.nar 5 m 14 |pazjtian 782 732 28t ta? ro.
1é:w.jim.b¥tk bamn|teaw k&:w. 1. rak rizmar t"ak t"azj| p"dz.jaj.
p"a:tk"ujhiiars?.k"op.k"4n|s3m.k"on.stik.son.lén.s3m.hi:|nti:.
teEw.tok tdn.ma:j.ram.hazj.norne:|jazj te"im.wa:.jé:.teap kon.ko
. a: h,
p.jan.mdj.p"an]

The RM-II has 61 words and 72 syllables.

Thai script: wussfundremau|mssgnitourinaseassnanangeuvgnuin
[wsehiviulashruouliiu|aguasuudajudansiunss|agasransmuuinusaniteni
fh3aldnTusausuiiudwiuuaudmussursisnmensen|udalududaan|asil
Fuagasulauniniosdndn

Transcription: [nii:tegw.kinklGaj.p"lx:n|p"H¥ .Mk p™ilan.phl
ak.lon k"bm klam krun.din k"uk k"ak|p"ra?.maj. hén k" raj k5:.
K'wa: k"&m.waj.map|k ruzpld:p.teiw]|teEwkra:p.pira? K rust
rlat.tra:p"6p.bart.p"E: kwam kwa:.niw|teum.tc"4j. p"az.prom.
prap.pen.p'a:.p"an.p"l&:|1é:w.son.m3:.232.na:.maj klam.trdk|te
gw.maj.teep.tua.pla:w|k"razw.ni:.team.bs:j k"riim.dom kuiat.rs:
n-hak hak]

2.3. Traimit passage (TM)

The TM was created primarily for speech and
linguistics research practice, but has also met a set of
criteria—complete phonemic inventory, control of
the phonetic complexity of words, covering a number
of positions of the phonemes in the words (especially
the rhymes), inclusion of consonant clusters, repeated
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presence of some words and inclusion of various
sentence lengths which could potentially be useful as
a material for quick speech assessment [1].

We believe that a text adapted from traditional
stories and tales would yield high repetitions of words
while a text deliberately created from minimal pairs
would make it unnatural. The TM was a random text
found in a school textbook and (subsequently) heavily
modified to cover all Thai phonemes—at least one
instance of each phoneme (see Section 3) with a
reasonable amount of pauses across the passage.

2.3.1. Words and utterances

It contains 102 mono- and multi syllable words and
139 syllables. Of those, 69 were content words, 29
function words and 4 proper nouns. Moreover, 47.6%
of words are “high frequency” (occurring more than
3,000 times) and 34% of words occurring between
100-2,900 times based on Thai corpus data [10]. The
TM is composed of 25 utterances/sentences in various
length (1 to 10 syllables per utterance; average of 5.6
syllables per utterance). The text contains 5 minimal
sets, 14 minimal pairs, and 8 near-minimal pairs.

2.3.2. Repetitions of words

The TM has low repetitions of words to allow for
observation of production consistency. Thirteen
words get repeated once and one word five times.

2.3.3. Rhyme units

One important aspect of the TM is that it could be
useful for a research investigation on tonal production
and variation across various checked and unchecked
syllables [6] in natural speech. Table 1 summarizes
the TM rhyme-tone distribution, shaded cells show
three only gaps in the distribution. A “*” indicates a
combination that is deemed as ‘rare occurrence’ and
“*% as ‘no occurrence’ in the language [7].

mid | low | falling | high | rising

short V + stop 0** 18 0* 21 0**
short V + nasal 14 2 2 0 5
short V + glide 6 1 1 0 1

long V + stop 0** 5 5 1* 0**
long V + nasal 15 1 5 4 5
long V + glide 1 0 3 4 1
long V + no coda 7 4 4 1 2

Table 1: Rhyme-tone distribution in the TM.

Thai script: TssSsulasfinssrudunsivesdunazise|\JulsuSewindnsunaasu
P i IR’} 2 a - a oy oo
Fologrinsanmyjiudesuan|Usssnamilsilamaswanisfsufindas siflaugnitein
daunda|uaznalivasyiiawu|funzmsi [uzBosz|dnnszanl nfaeindn)wnelgn
wau|wazuzilomnu|laeduiuiiouiiou|ssdeiusatn | wsuduwazldde | sudnuald
sanauegiaus|luneuduazaewdu|desomnaultretuiveesiiaazmez|nnetuld

uiefisaensuasuuauusauainsiSeu|uasndiasudzenn
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Transcription: [romd.rian.trajmitraim.?in.t'rar kK"S5m.te"4n.162.t
boy1|pen.rom.rian.lék lék.rim k"lbm.bam.suix:|juham.tea:k mi.

ba:n.s3m k"we:|pra?.mam.nim.ki?.lo.mé:t|p*iak.raw.miz.stia

n.tit.pa:.don|raw.fiik.plik pMii:t.p"ak.stian kP rua|1€2.p"6n.14?.
mazj.J4zj.te"al nit|te"én|ton.ka? pPraw|ma? k™a.prd?|pPak kra
2 tehe:t|kl(aj.na:m.wa:|n5?|li:k.pPlap|1€2. m4? fuuan.wim|dozj.t
¢"ankap.p"iian.p"dian|tea? te"(aj.kan.rét.nd:m|p"ruan.din.l¢

?.53j.plij|teon.p"ak.p"dn.]4?. ma:j.n5k nam.jiiz.sa?.m¥: | naj.tom.
te"aw.1€2.om.jen|n5m.n5m .tk k" on|te"Gajkan kep. k"a? jaz.

thl¥2 42| kwart.baj.ma:j.hé&m.t"ix.rian.lon|lon.bon.t"a2.nén.r
5:p.taik"a:n.rian|lé2.naxsaw.t"on.teon.sa? 2a:t]

English translation: Our Traimit Ram-Intra School is a small
school located near Bang-Sue Canal and is about one
kilometre from Song-Kwae Village. We have a garden near
the forest. We practice growing plants, vegetables, and many
kinds of fruit trees such as basil, eggplant, water spinach,
banana, rambutan, persimmon, and sweet star apple. My
friends and I always water, loosen the soil, and fertilize
vegetables and fruit trees until they grow well. In the morning
and evening, all students help picking up dirty trash and
sweeping fallen dry leaves around the school building and the
area in front of an in-ground flagpole.

3. PHONEME DISTRIBUTIONS

Table 2 summarizes all phoneme distributions (i.e.,
initial consonant, initial cluster, vowel, lexical tone,
and final consonant) across the four passages, A “v™”
indicates a complete distribution while “ X marks the
incomplete. The TM gets all “v”” marks.

Phoneme distribution of 21 initial consonants and
12 initial clusters from the four passages is given in
Table 3, of nine finals in Table 4, of 18
monophthongs and three diphthongs in Table 5 and
that of five tones in Table 6. It is important to note
that the TM has covered all of the Thai phonemes.

initial initial monoph | diph | tone | final
C cluster thong thong C
NW-Th X X X v v v
RM-I v X X X v v
RM-IT X X X X v v
™ v v v v v v
Table 2: Summary of phoneme distributions
across four passages.
initial | NW | RM RM ™ initial | NW | RM RM ™
C -Th | -I -11 C -Th | -I -11
P 1 4 1 3 6 6 1 12
p" 13 6 5 9 1 17 4 3 16
b 0 4 1 4 J 6 7 0 4
t 5 8 1 4 w 4 4 1 2
t" 20 | s 1 7 pr 0 0 2 2
d 3 4 2 3 p'r 4 0 2 2
k 15 4 3 6 pl 0 0 2 1
K" 3 4 1 5 p'l 0 0 5 1
? 8 3 1 3 tr 0 0 3 1
te 7 7 7 4 t"r 0 0 0 1
te" 1 4 1 8 kr 0 0 2 1
f 0 3 0 2 K'r 4 0 5 1
s 12 5 1 3 Kl 0 0 3 1
h 2 4 3 2 K" 0 0 3 1
m 12 5 5 11 kw 3 0 2 1
n 20 6 4 9 K"w 1 0 1 1
] 0 3 0 3

Table 3: Initial consonant distribution.
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finalC [ NW [ RMI | RM | T™M finalC | NW [ RM [ RM | T™
-Th -1 STh | -1 | -l
P 3 3 6 4 n 23 16 9 32
t 14 2 3 9 n 25 11 10 16
k 15 7 7 12 i 9 10 8 13
? 18 7 3 25 w 5 8 8 5
m 13 6 2 5 no coda | 47 30 16 18

Table 4: Final consonant distribution.

vowel | NW | RM | RM | TM vowel | NW | RM | RM | TM
-Th -1 -IT -Th -1 -IT
i 6 5 3 7 » 6 1 3 2
it 11 6 1 3 u 3 2 2 2
e 2 3 3 6 ux 3 7 4 5
e 0 0 0 2 0 9 9 3 13
€ 4 4 4 6 o 0 1 2 4
&l 6 7 4 2 ) 1 1 0 2
a 50 17 17 31 n 13 11 6 9
ar 36 20 13 23 ia 3 0 0 3
w 7 1 2 2 wa 9 2 1 4
w: 2 0 0 2 ua 1 3 4 9
¥ 0 0 0 2

Table 5: Monophthong and diphthong

distribution.
tone NW | RM | RM | TM
-Th -1 -1
mid 64 30 21 43
low 28 16 18 31
falling 36 25 9 20
high 30 9 12 31
rising 14 20 12 14

Table 6: Lexical tone distribution.

4. VOWEL MEASUREMENTS FROM THE
TRAIMIT PASSAGE

Recordings of the TM passage have been made by
134 Thai adults (43 healthy controls, 45 adults with
clinical depression and 46 adults with other
psychiatric conditions) as part of spoken data profile
for each individual in an ongoing research project
“Artificial intelligence for screening of depression
and other psychiatric conditions with speech features
analysis from a Thai psychiatric screening test”
[11][12]. The recordings were made with a designed
mobile application onto a smartphone in a quiet room
at Siriraj Hospital (Bangkok) at a sampling rate of
16.0 kHz.

To demonstrate its utility in extracting the vowel
phonemes, the first two formants of a subset of
vowels from two healthy adults (a 22- year old female
(Figure 1) and a 27 year-old male (Figure 2)) reading
the passage were measured at the vowel midpoint
using PRAAT Version 6.0.05. One token per vowel
was measured for the 18 monophthongs of each
speaker. The words were [tit mi: kép tehé:t le ? hém
phak tea:k fuk phidrt thy? th¥: thuk lick 1og 1o:
n9? and n3:k]. Measurements from more than one
token form each vowel would be ideal, but as can be
seen in Figures 1 and 2, the measurements from just
one token for each vowel could produce a quick
phonetic depiction of the speaker’s vowel space.
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Figure 1: Plot of the first two formants for the Thai
female reading the TM passage.

F2 (Hz)

3200 2800 2400 2000 1600 1200 800 400 0

1/
A Jax/

li:/ A " A fu/ 400
&y p Sy

Je:/ A/” 1ol A1y g

el b, AA Nl z

la:l jq/ 800

1200

Figure 2: Plot of the first two formants for the Thai male
reading the TM passage.

5. CONCLUSION AND FUTURE DIRECTION

As shortcomings of the Thai reading passages were
discussed, the TM has been shown to address some of
the limitations and could be useful for Thai linguists
and speech researchers. With further evaluations and
adjustments, it could be a good candidate for a speech
assessing task. Being relatively short and simple, the
TM may be used in conjunction with designed word
list(s) allowing for supplementary phonetic
descriptions in controlled phonetics study.

There are still areas of improvement for the TM:
modification to allow for various prosodic variations
[1][4], incorporation of more words of increasing
complexity [1][4], and inclusion of words to fill in the
three rhyme-tone gaps in Table 1. Future work should
include further evaluations in extracting other Thai
phonemes (especially the tones) and evaluations of its
level of phonetic balance [13]. Preliminary
examination of the recordings in Section 4 has
suggested that the word ua2 [k"we:], which has
contributed to many instances of pronunciation error,
should be changed to [k®wé:n] uatu and that caution
should be taken for analysis of segmental duration as
the TM was not controlled for pattern of stressed and
unstressed words across an utterance/sentence.
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