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A Study on spoken dialog system implementing phenomena in
human-human dialogs

ABSTRACT

Recently, the information devices such as personal computers have gotten
to be commonly used[Ibecause the performance of the computer is improved
and information processing technology has improved greatly, too. In general,
the button and the switch are used for the operation of the information de-
vice, and the keyboard and the mouse are used for the computer. However,
the user who is not accustomed should acquire the input technique, and a
very tedious labor is necessary. On the other hand, the touch input de-
vice that can be intuitively operated has been developed. This method was
adopted for iPhone and iPad, etc. , and these devices have been explosively
widespread in recent years. However, even these devices are also necessary
for acquiring the input technique. Therefore, the development of the tech-
nique that can be input more easily and early is expected. For this reason,
the technology of the speech dialog using the speech recognition technology
has been developed.

When human talks with the machine, they are impossible to do a natural
conversation like human’s conversation in current speech dialog systems. If
a spoken dialog system can respond to a user as naturally as a human, the
interaction will appear smoother.

There are two kinds of speech dialogues. The conversation has a purpose
in “Task-oriented conversational dialog” such as hotel reservation and flight
booking, and “Non-task-oriented conversational dialog” has no purpose but
enjoys talking. We have focused mainly on the non-task-oriented style di-
alog, and we developed the spoken dialog system for the non-task-oriented
conversational dialog.

It is necessary to understand what factors are involved in meaning the
conversation smooth and lively. Firstly, we analyzed the correlation between
the fundamental frequency’s synchrony tendency and subjective measures
of “liveliness”, “familiarity”, and “informality” in human-to-human dialogs,
and the properties of these features were modeled. Secondly, we developed a
system which can generate chat-like responses in appropriate timings based
on a decision tree. The chat-like responses considered by this system consist
of “aizuchi’ (back-channel), “repetition,” “collaborative completion” and so
on. This system also reacts to user’s overlapping utterances (barge-in) and
disfluencies robustly. At each time interval, the decision tree generates the
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response timing features referring to the pitch and energy contours, recog-
nition hypotheses, and the preparation status of the response generator. A
subjective evaluation showed that there is a high degree of naturalness in the
timing of ordinary responses and aizuchi, and that the spoken dialog system
exhibits user-friendly behavior. The recorded voice system was preferred to
a text-to-speech system (synthesized speech), and almost all subjects felt
familiarity with the aizuchi.

Almost all present spoken dialog systems have treated dialog that one user
talks with one agent. In this thesis, to achieve the multiparty conversation
(polylogue, many participates conversation), the number of system agents
was increased. Three person’s conversation system that treated two agents
was developed. This system was extended from the spoken dialog system
of two person’s conversation that we had developed so far. The response
timing to the user and response type are controlled by using the decision
tree. The system also reacts robustly to the user’s disfluencies. The agent
is displayed by the 3D character on two displays respectively one by one.
Their speech outputs are also output from two different loud-speakers. As
a result of the experiment, the subject felt that the content by multiparty
conversation became wider, and that the conversation was natural.

In this thesis, as descrived above, we modeled the response timing and
response selection, and we developed the spoken dialog system with these
models, and made some successes.
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### setting #H##H#HHHHHHHHHHHHHBHHHHH BB HHER AR

dir_list$ = "E:\work\program\praat_script\dir_list.txt"
outdir$ = "Z:\nishimura-PLAT2\M2_data\data060912\praat_pitch\"
file_extension$ = ".raw"

output_file_extension$ = ".TimePitch"

### endian [Little] or [Big]
endian$ = "Little"
raw_samplerate = 16000

### pitch extraction setting
time_step = 0.01
mini_border = 75
max_border = 800

### setting end #H#####HHHHHHHHHRAHHHHHBRHHHHHURARY

### main script ##HHHHEHEEHERHEEE
Read Strings from raw text file... ’dir_list$’
Rename... dirList

select Strings dirList

num_dir = Get number of strings

for idir to num_dir
select Strings dirList
datadir$ = Get string... idir

Create Strings as file list... fileList ’datadir$’\x’file_extension$’
select Strings filelist
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nstrings = Get number of strings

for ifile to nstrings

select Strings fileList

file$ = Get string...
call analyse ’file$’
endfor
endfor

procedure analyse .rawfile$

printline The file is ’.rawfile$’
.textpitch$ = .rawfile$ - "’file_extension$’" + "’output_file_extension$’"

’datadir$’\’ .rawfile$’

Read Sound from raw 16-bit ’endian$’ Endian file...
Override sampling frequency...
To Pitch... time_step mini_border max_border

Down to PitchTier

raw_samplerate

Write to headerless spreadsheet file... ’outdir$’\’.textpitch$’

# file remove from memory
select all

rm_name$ = selected$("PitchTier", -1)
select PitchTier ’rm_name$’

Remove

select all

rm_name$ = selected$("Pitch", -1)

select Pitch ’rm_name$’
Remove

select all

rm_name$ = selected$("Sound", -1)

select Sound ’rm_name$’
Remove

endproc
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DOooo0oooooodcrGOoonod
HREREREEN

O000000000000000000O0000CrGoOoonoonoooond
gbogogo

[O0000 O ]ttt a4
SSSS NOINP FILLER SP SENT NOINP

NOINP

NOINP noi

SP

SP no
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT

SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT

C

TOSHI1 TOSHI2

DAY

TIME TOSHI1 DOSHI1

TOSHI1 DAY TIME DOSHI1

DAY

TIME TOSHI2 DOSHI1

TOSHI2 DAY TIME DOSHI1

TOSHI1 TOSHI2 DAY TIME DOSHI1

DAY

TOSHI1 DOSHI2

NOUN DOSHI3

DAY

NOUN DOSHI3

JANAKU

JANAKU no DOSHI1

JANAKU TOSHI1 ja_nakute

JANAKU TOSHI1 ja_nakute TOSHI1
JANAKU TOSHI2 ja_nakute TOSHI2

DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY

ADJE

ADJE desuka

TOSHI1 ADJE

TOSHI1 ADJE desuka
TOSHI2 ADJE

TOSHI2 ADJE desuka
TOSHI1 DOSHI5
TOSHI2 DOSHI5

ADJE DOSHI6

saikin no tenki ni_tuite nan da kedo
saikin AMARI tenki ga yokunai DESUNE
saikin k_tenki bakari DESU YONE
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SENT city qte k_tenki bakari DESUNE
SENT DAY SORA ha DOUKANA
SENT DOUKANA

SENT tenki desuka
SENT AMARI YARANATI YO
SENT KEKKOU YARU YO
KEKKQU

KEKKOU kekkou
YARANAI yattenai
YARANAT sitenai

YARU yaru

YARU siteru

SENT AMARI mottenai YO
SENT KEKKOU motteru YO
YO

YO yo

Y0 kedo

SORA

SORA no tenki
DOUKANA dou

DOUKANA dou desuka
DOUKANA dou kana
AMARI

AMARI amari

AMARI anmari

DESUNE DESU

DESUNE DESU YONE
DESUNE YONE

DESU desu

DESU da

YONE yo ne

YONE yo

YONE ne

FILLER

FILLER filler

FILLER filler filler
FILLER DOSHI4

ADJE atsui

ADJE samui

ADJE suzushi

ADJE attakai

DAY

DAY day

DAY day no

DAY day ha

NOUN what

NOUN what wo_ga
NOUN what ni_tuite
NOUN tenki ni_tuite
TIME

TIME time

TIME time no

TIME time goro no



TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI1
TOSHI2
TOSHI2
TOSHI2
TOSHI2
TOSHI2
TOSHI2
TOSHI2

PREF

PREF no

PREF ha

tokyo k_to

tokyo k_to no
tokyo k_to ha
tokyo k_to ni
osaka k_fu

kyoto k_fu no
kyoto k_fu ha
kyoto k_fu ni
pref_ken k_ken
pref_ken k_ken no
pref_ken k_ken ha
pref_ken k_ken ni

city

city ha

city mno

city c_shi no
city c_shi ha
city c_shi ni

PREF pref_ken
PREF tokyo
PREF osaka
PREF kyoto
PREF hokkaido
PREF pref

DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI1
DOSHI2
DOSHI2
DOSHI2
DOSHI2
DOSHI3
DOSHI3
DOSHI3
DOSHI3

tenki ha

tenki wo oshiete

tenki wo oshiete kudasai
tenki ha k_tenki

tenki ha dou

tenki ha dou desuka
tenki ha k_tenki desuka
tenki ha k_tenki DESU YONE
k_tenki DESU YONE

tenki wo_ga shiritai
tenki wo_ga shiritai desu
tenki wo onegai

kousui wo oshiete

kousui ha

kousui wo_ga shiritai
kasa ha hitsuyo

kasa ga hitsuyo

kasa ha hitsuyo desuka
kasa ga hitsuyo desuka
kikeru

kikeru no desuka

dekiru

dekiru no desuka
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DOSHI3 hanaseru

DOSHI3 hanaseru no desuka
DOSHI4 meirei_verb

DOSHI5 iku

DOSHI5 ikutsumori

DOSHI6 no ha sukidesu
DOSHI6 no ha kiraidesu

[O 0O O O ] sttt i

noi O [inte:1] [noi] # NOI

noc O [inte:1] [noc] # NOC

#unknown * # %

filler OO0 [inte:3] [filler] # e Q to

filler OO0 O [inte:3] [filler] # e e to

filler OO OO [inte:4] [filler] # e e Q to

filler OO [inte:2] [filler] # e e

filler OO [inte:2] [filler] # ha i

filler OO [inte:2] [filler] # u N

filler OO0 O [inte:3] [filler] # so o ka

filler OO 00O [inte:4] [filler] # so o de su

filler OO0 O [inte:4] [filler] # so o so o

filler OO0 O0ODO [inte:5] [filler] # so o de su ne

filler OO0 OO0 [inte:5] [filler] # so o de su ka

filler OO0 OO0 [inte:5] [filler] # ko N ni ti wa

filler OO0 O 0O0O [inte:5] [filler] # ko N ba N wa

filler OO [inte:2] [filler] # o i

filler 00000000 [inte:8] [filler] # do o mo a ri ga to o
filler 00 OO0 [inte:5] [filler] # a ri ga to o

filler 00000 [inte:5] [filler] # sa yo o na ra

filler 0000 [inte:4] [filler] # o ha yo o

filler 000 [inte:3] [filler] # ma ta ne

filler 000 [inte:2] [filler] # zya a

filler OO0 O0O [inte:4] [filler] # ya Q pa ri

filler 00 OO0 [inte:5] [filler] # mo o i i yo

meirei_verb 00U [verb:3] [meirei_verb] # ti ga u
meirei_verb 0000 [verb:5] [meirei_verb] # ti ga u Q te
meirei_verb 0000 [verb:5] [meirei_verb] # ti ga i ma su
meirei_verb OO 00O [verb:4] [meirei_verb] # ki i te ru

iku 00O [verb:2] [iku] # i ku

ikutsumori OO OO0 [verb:5] [ikutsumori] # i ku tu mo ri
what 0 [noun:2] [what] # na ni

goro [ [noun:2] [goro] # go ro
goro [ [noun:2] [goro] # ko ro
day 00O [noun:2] [day] # kyo o

day 00 [noun:3][day] # a si ta
day 00O [noun:2] [day] # a su

day 000 [noun:4] [day] # a sa Q te
time OO0 [noun:3] [time] # go ze N
time 00 [noun:2] [time] # go go
time O 0 [noun:3] [time] # i ti zi
time O 0 [noun:2] [time] # ni zi
time OO [noun:3] [time] # sa N zi
time 00 [noun:2] [time] # yo zi
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time 00 [noun:2] [time] # go zi

time O 0 [noun:3] [time] # ro ku zi
time U0 [noun:3] [time] # si ti zi
time O 0 [noun:3] [time] # ha ti zi

time OO [noun:2] [time] # ku zi

time 000 [noun:3] [time] # zyu u zi

time 00O [noun:5] [time] # zyu u i ti zi

time 000 [noun:4] [time] # zyu u ni zi

saikin 00O [noun:4] [saikin] # sa i ki N

kekkou U 0O [noun:4] [kekkou] # ke Q ko o

siteru 00O [noun:3] [siteru] # si te ru

mottenai U0 OUOUO [noun:5] [mottenai] # mo Q te na i
yaru 00 [noun:2] [yaru] # ya ru

sitenai 0000 [noun:4] [sitenai] # si te na i
yattenai 00000 [noun:5] [yattenai] # ya Q te na i
motteru 00O 00O [noun:4] [motteru] # mo Q te ru

qte 00O [noun:2] [qte] # Q te

no 0 [part:1] [no] # no

ni 0O [part:1] [ni] # ni

ni_tuite 0O 00O [part:4] [ni_tuite] # ni tu i te

wo U [part:1][wo] # o

ga U [part:1][gal # ga

wo_ga [ [part:1] [wo_gal # ga

wo_ga [ [part:1] [wo_gal # o

ha O [part:1] [hal # ha

tenki O O [noun:3] [tenki] # te N ki

tenki 000 [noun:3] [tenki] # so ra mo yo o
kiraidesu OO OO0 [verb:5] [kiraidesu] # ki ra i de su
sukidesu 0000 [verb:4] [sukidesu] # su ki de su
oshiete 00O [verb:4] [oshiete] # o si e te

onegai DO OODODOL[:7] [onegail # o ne ga i si ma su
kikeru O 00O [verb:3] [kikeru] # ki ke ru

dekiru 000 [verb:3] [dekiru] # de ki ru

hanaseru 0O 0O O [verb:4] [hanaseru] # ha na se ru
k_tenki OO [noun:2] [k_tenki] # ha re

k_tenki 00O [noun:3] [k_tenki] # ku mo ri

k_tenki 0O [noun:2] [k_tenki] # a me

k_tenki [ [noun:2] [k_tenki] # yu ki

k_tenki 000 [noun:3] [k_tenki] # mi zo re

bakari OO0 00O [noun:4] [bakari] # ba Q ka ri

bakari 0O 00O [noun:3] [bakari] # ba ka ri

shiritai O0O0OO([:4] [shiritail # si ri ta i

desuka 0 00O [verb:3] [desuka] # de su ka

kana 00 [verb:2] [kana] # ka na

dou U0 [verb:2] [dou] # do o

ja_nakute 000 00O [conj:4] [ja_nakute] # zya na ku te
ja_nakute 00000 [conj:5][ja_nakute] # de wa na ku te
kousui 00O 00O [noun:8] [kousui] # ko o su i ka ku ri tu
kasa 0 [noun:2] [kasa] # ka sa

hitsuyo 00O [:4] [hitsuyo] # hi tu yo o

desu OO [verb:2] [desu] # de su

da O [verb:1][da] # da

kedo OO [verb:2] [kedo] # ke do
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nan OO [:2] [nan] # na N
yo O [verb:1] [yo] # yo
ne [ [verb:1] [ne] # ne
kudasai 00O 00O [:4] [kudasai] # ku da sa i
amari 00O [:3] [amari] # a ma ri
anmari OO0OO[:4] [anmari] # a N ma ri
yokunai 0000 [verb:4] [yokunai] # yo ku na i
k_ken U [noun:2] [k_ken] # ke N
k_fu O [noun:1] [k_ful] # hu
k_to U [noun:1][k_to] # to
c_shi O [noun:1] [c_shi] # si
atsui 00 [adje:3] [atsui]l # a tu i

samui 00 [adje:3] [samui] # sa mu i

attakai 000 [adje:5] [attakai] # a ta ta ka i
attakai 000 [adje:5] [attakai] # a Q ta ka i
suzushi 000 [adje:4] [suzushi] # su zu si i
tokyo U0 [noun:4] [tokyo] # to o kyo o

osaka [0 [noun:4] [osaka] # o o sa ka

kyoto OO [noun:3] [kyoto] # kyo o to

hokkaido
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken
pref_ken

0O 00O [noun:6] [hokkaido] # ho Q ka i do o
00O [noun:
O 0 [noun:
00 [noun:
00 [noun:
0 O [noun:
00O [noun:
00 [noun:
00O [noun:
00O [noun:
0O O [noun:
00 [noun:

4] [pref_ken]
3] [pref_ken]
3] [pref_ken]
3] [pref_ken]
4] [pref _ken]
4] [pref_ken]
4] [pref _ken]
3] [pref_ken]
3] [pref_ken]
4] [pref _ken]
2] [pref_ken]

#

#
#
#
#
#
#
#
#
#
#

000 [noun:4] [pref_ken]

00O [noun:
O 0O [noun:
OO [noun:
00 [noun:
O O [noun:
00O [noun:
0O 0O [noun:
O 0 [noun:
00 [noun:
O O [noun:
00O [noun:
O 0O [noun:
00 [noun:

3] [pref_ken]
4] [pref _ken]
4] [pref_ken]
3] [pref_ken]
2] [pref_ken]
2] [pref_ken]
4] [pref _ken]
3] [pref_ken]
4] [pref_ken]
3] [pref_ken]
2] [pref_ken]
3] [pref_ken]
2] [pref_ken]

H OH OH OH OH H K HHH H R

000 [noun:4] [pref_ken]

0 O [noun:
00 [noun:
00O [noun:
00O [noun:
00 [noun:
0O O [noun:
00O [noun:

4] [pref _ken]
4] [pref_ken]
3] [pref_ken]
3] [pref_ken]
4] [pref_ken]
3] [pref_ken]
3] [pref_ken]

#
#
#
#
#
#
#
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a omo ri

a ki ta

i wa te

mi ga gi

ya ma ga ta
hu ku si ma
i ba ra ki
to ti gi

gu N ma

sa i ta ma
ti ba

# ka na ga wa
na ga no

ya ma na si
si zu o ka
aiti

gi hu

mi e

ni i ga ta
to ya ma

i si ka wa
hu ku i

si ga

hyo o go

na ra

# wa ka ya ma
o ka ya ma
hi ro si ma
si ma
to to
to ku
ka ga
e hi me

ne
ri
si ma
wa
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pref_ken U0 [noun:3] [pref_ken] # ko o ti
pref_ken 00 [noun:4] [pref_ken] # ya ma gu ti
pref_ken 00O [noun:4] [pref_ken] # hu ku o ka
pref_ken 00 [noun:4] [pref_ken] oo ita

pref_ken U0 [noun:4] [pref_ken]
pref_ken 00O [noun:2] [pref_ken]
pref_ken U0 [noun:4] [pref_ken] # ku ma mo to

pref_ken 00O [noun:4] [pref_ken] # mi ya za ki

pref_ken 000 [noun:4] [pref_ken] # ka go si ma

pref_ken 00O [noun:4] [pref_ken] # o ki na wa

pref 000 [noun:4] [pref] # ku me zi ma

pref 00000 [noun:9] [pref] # da i to o zi ma ti ho o
pref 00000 [noun:8] [pref] # mi ya ko zi ma ti ho o
pref 00000 [noun:9] [pref] # i si ga ki zi ma ti ho o
pref 000000 [noun:9] [pref] # yo na gu ni zi ma ti ho o
pref 0000 [noun:5] [pref] # i zu syo to o

pref 00000 [noun:8] [pref] # o ga sa wa ra syo to o
pref 00000OUO [noun:7] [pref] # to o bu hu zi go ko

city 00 [noun:4] [city] # wa ka na i

city OO [noun:5] [city] # a sa hi ka wa

city 00O [noun:3] [city] # ru mo i

city 00O [noun:3] [city] # sa po ro

city OO0 [noun:5] [city] # i wa mi za wa

city OO0 [noun:3] [city] # ku tya N

na ga sa ki
sa ga

H OH OH OH O B O H

city UU [noun:4] [city] # a ba si ri
city 00O [noun:3] [city] # ki ta mi
city 00 [noun:4] [city] # mo n be tu
city OO [noun:3] [city] # ku si ro
city 00O [noun:3] [city] # ne mu ro
city OO [noun:4] [city] # o bi hi ro
city 00 [noun:4] [city] # mu ro ra N
city OO [noun:4] [city] # u ra ka wa
city OO [noun:4] [city] # ha ko da te
city 00O [noun:3] [city] # e sa si
city OO [noun:4] [city] # a o mo ri
city 00 [noun:4] [city] # ha ti no he
city 00 [noun:2] [city] # mu tu

city OO [noun:4] [city] # hu ka u ra
city OO [noun:4] [city] # hi ro sa ki
city OO [noun:4] [city] # a ki ta
city 00 [noun:4] [city] # ta ka no su
city OO [noun:3] [city] # yo ko te
city U0 [noun:4] [city] # mo ri o ka
city 00O [noun:3] [city] # mi ya ko

city OO0 [noun:5] [city] # o o hu na to

city 00O [noun:3] [city] # ni no he

city OO [noun:5] [city] # i ti no se ki
city U0 [noun:4] [city] # se N da i
city 00U [noun:4] [city] # i si ma ki
city OO [noun:4] [city] # hu ru ka wa
city 00 [noun:4] [city] # si ro i si
city 00U [noun:4] [city] # ya ma ga ta
city 00O [noun:3] [city] # sa ka ta
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city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city

00D OD0OO00OUOoOoOoOoOoOCFGDOUOOOOOOO

00 [noun:4] [city] #
00 [noun:4] [city] #
00 [noun:4] [city] #

si n zyo o
yo ne za wa
hu ku si ma

000 [noun:4] [city] # o na ha ma

00 [noun:
00O [noun:
00 [noun:
00 [noun:
00 [noun:
00 [noun:
00O [noun:

4] [city]
4] [city]
5] [city]
31 [city]
3] [city]
2] [city]
4] [city]

H OH H H H H R

wa ka ma tu
si ra ka wa
ko
so
ta
mi
tu

o ri ya ma
0 ma

zi ma

to

ti u ra

000 [noun:5] [city] # u tu no mi ya
000 [noun:5] [city] # o o ta ha ra

00 [noun:4] [city] #
00 [noun:4] [city] #
00 [noun:4] [city] #

ma e ba si
mi zu ka mi
ku ma ga ya

0000 [noun:4] [city] # sa i ta ma

0 O [noun:3] [city]
00 [noun:4] [city]
0 O [noun:4] [city]
00O [noun:4] [city]

# ti ti bu

# to o kyo o
# o o si ma

# ti ti zi ma

000 [noun:5] [city] # ha ti zyo zi ma

0 O [noun:2] [city]
00 [noun:3] [city]
0 O [noun:4] [city]
00O [noun:4] [city]

# ti ba

# tyo o si

# ta te ya ma
# yo ko ha ma

000 [noun:4] [city] # o da wa ra

00 [noun:3] [city] #
00 [noun:4] [city] #
00 [noun:2] [city] #
00 [noun:3] [city] #

na ga no
ma tu mo to
su wa
i i da

000 [noun:5] [city] # ka ru i za wa

00 [noun:3] [city] #

ko o hu

000 [noun:5] [city] # ka wa gu ti ko

00 [noun:4] [city] #
00 [noun:4] [city] #

si zu o ka
ha ma ma tu

000 [noun:5] [city] # o ma e za ki

00 [noun:3] [city] #
00 [noun:3] [city] #

mi si ma
a zi ro

000 [noun:5] [city] # i ro o za ki
000 [noun:3] [city] # na go ya

00 [noun:4] [city] #
00 [noun:2] [city] #
00 [noun:4] [city] #

to yo ha si
gi hu
ta ka ya ma

O [noun:1] [city] # tu

00 [noun:3] [city] #

O wWa se

000 [noun:4] [city] # yo ka i ti

00 [noun:3] [city] #
0O [noun:4] [city]
00 [noun:4] [city]
00 [noun:3] [city]
0 O [noun:4] [city]
00O [noun:3] [city]

H H H H H

u e no
ni i ga ta
na ga o ka
ta ka da
a i ka wa
yu za wa
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city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city

00 [noun:3] [city]
00 [noun:3] [city]
0 O [noun:3] [city]
00O [noun:4] [city]
0 O [noun:3] [city]
00 [noun:3] [city]
00 [noun:3] [city]
0 O [noun:3] [city]
00 [noun:3] [city]
0 O [noun:3] [city]
00 [noun:3] [city]
00 [noun:4] [city]
0 O [noun:4] [city]
00 [noun:3] [city]
0 O [noun:4] [city]
OO [noun:3] [city]
00 [noun:3] [city]
0 O [noun:2] [city]
00 [noun:3] [city]

000 [noun:4] [city] # wa ka ya ma

00O [noun:6] [city]
0 O [noun:4] [city]
0 O [noun:3] [city]
00 [noun:4] [city]
O [noun:2] [city] #
00O [noun:4] [city]
0 O [noun:4] [city]
00 [noun:3] [city]
00 [noun:3] [city]
0 O [noun:4] [city]
00 [noun:3] [city]
0 O [noun:3] [city]
00 [noun:4] [city]
00 [noun:3] [city]

00O [noun:3] [city]

00 [noun:4] [city]
0 O [noun:4] [city]

000 [noun:4] [city]
000 [noun:4] [city]

0 O [noun:3] [city]

000 [noun:6] [city]

0 O [noun:4] [city]
00O [noun:5] [city]
0 O [noun:4] [city]
0 O [noun:3] [city]
O [noun:2] [city] #
0 O [noun:4] [city]
00O [noun:3] [city]
0O [noun:4] [city]

tu
to
hu
ka
wa
hu
tu

to
su
hi
na
ka

H OH H HF H H HHEHHHEHHEHEHHHEHH

# si o no mi sa ki

ga
ya
si
na
zi
ku
ru

O O no

yo
mo
me
ra
ze

wa
ma

ki

za wa
ma

i

ga

o o tu

hi ko ne
kyo o to
ma i zu ru
o o sa ka
ko u be

o ka
to
zi

ya

# o ka ya ma
# tu ya ma

# hi ro si ma
ku re

ha
sa
to
yo
to

H OH H H H H HE HH

ma

hu ku ya ma
syo o ba ra
ma tu e

da

igoo

to
na
ku

ri

go

si ma

i ke da
# hi wa sa

# ta ka ma tu
# ma tu ya ma

# ni i ha ma
# u wa zi ma

# ko o ti

# mu ro to mi sa ki

# a sizuri

# si mo no se ki

# ya ma gu ti
# ya na i

ha gi
# hu ku o ka
# ya ha ta
#1i i zu ka
000 [noun:3] [city] # ku ru me
00 [noun:4] [city] # o o i ta
00 [noun:2] [city] # hi ta
00 [noun:3] [city] # na ka tu
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city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city
city

00D OD0OO00OUOoOoOoOoOoOCFGDOUOOOOOOO

00 [noun:3] [city] # sa e ki

00 [noun:4] [city] # na ga sa ki
000 [noun:3] [city] # sa se bo
00 [noun:4] [city] # i zu ha ra
00 [noun:3] [city] # hu ku e

OO0 [noun:2] [city] # sa ga

000 [noun:3] [city] # i ma ri
00 [noun:4] [city] # ku ma mo to
0000 [noun:6] [city] # a so o to hi me
00 [noun:4] [city] # u si bu ka

00 [noun:4] [city] # hi to yo si

00 [noun:4] [city] # mi ya za ki

00 [noun:4] [city] #

00 [noun:6] [city] # mi ya ko no zyo o

00 [noun:4] [city] # a bu ra tu

000 [noun:4] [city] # ta ka ti ho

000 [noun:4] [city] # ka go si ma

000 [noun:3] [city] # a ku ne

00 [noun:5] [city] # ma ku ra za ki

00 [noun:3] [city] # ka no ya

000 [noun:5] [city] # i ri o mo te

00 [noun:2] [city] # na ze

0000 [noun:6] [city] # o ki no e ra bu
00 [noun:2] [city] # na ha

00 [noun:2] [city] # na go

000 [noun:4] [city] # ku me zi ma

0000 [noun:9] [city] # mi na mi da i to o zi ma
OO0 [noun:5] [city] # mi ya ko zi ma
000 [noun:6] [city] # i si ga ki zi ma
0000 [noun:6] [city] # yo na gu ni zi ma

no be o ka
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