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Abstract: We propose an end-to-end neural network-based spoken language acquiring agent that

combines unsupervised learning and reinforcement learning. The agent first learns sound words

from unlabeled speech waveform and makes a sound dictionary. Then, the agent uses the sound

dictionary as an action space during spoken dialogues.

With the proposed method, reinforce-

ment learning compensates the insufficient accuracy of unsupervised learning, while unsupervised

learning significantly contributes to improve the efficiency of reinforcement learning. Simulation

experiments demonstrate that the agent efficiently learns to speak appropriate word utterances

based on the outside environment and its internal desire.
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LTWRW [2]. ANBRZE TSN U2EE b sib e
X hEFESHEERICBT S s 2 ToMImEZ FKHIC
FEHTE2_a—I%y NT—T AT LEEEL, T
MEEREITS [3,4] 1. T/, SHROFEITOVTHES
T 5.

2 BIEASE

Roy FIZ & 3> 27 4 [5] 1%, @K SNz
B OHERROWEL D CEEEZEETL 2L
MNTEL. FWEBFRE S LICHFELEBRA 7Y
ZhOMIEEFEETEI e HTES. L LERNICH
ffids b 228 U 7= B Rl es ORI HD R R o THB D,
SERREL AL S DFE IR o TV, F-H
FBOEEEZHNE LTEY, THoFEH IR Eh
TVWRY., HFFEINEHTMAR L LTTH S,
Za2—I1F%y b HMM LR ML EHITY
2T LD—Ee LTHWSRATWS. A, BEh~
a7 E7L (HMM) ket XKk B H3E (SCFG) 12
X OMR SN AT LZERLTWVS [6. DT R
TATIE—HEEZ L HaE L - HEEDRF D iR v &
7L, HAEHRRICE S 2z EERMbT s 2
THELHRZE DT 242 ToTWVWS. BERY
P ANDERFEFE DFRFRCATE B ITES VTV 223,
RIAEREATENAEUDI 2 7R 2 —V AT 1 v
2RI TT AEKEFELTVS. EHEDS AT LT
13, HEEERERE D L ICHERAEERRS RO EIHE & 27

YRR EERE LTS0S F % https://github.com/
tttslab/spolacq.git TR L TW5.




1. Observation phase
A robot observes unsegmented spoken sound examples
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2. Dialogue phase
The robot speaks in an environment where it gets reward
according to its utterance
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lam at (-2, 3, 3)
and | want to
reach the origin!

Feedback
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1: Spoken language acquisition system based on
unsupervised word learning and reinforcement based
dialogue leanring.
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pepper, hyacinth bean, kiwi fruit, lemon, onion, or-
ange,potato, sliced bread, small cabbage, strawberry,
sweet potato,tomato, white radish) D EE%Z ZiLEh
120 B L7z, BREAYJERITH LT, 4 EDO T >~
L —1 (eg., “Apple,” “An apple,” “A red apple,”
and “It’s an apple.”) % b L ICEFA G 22 HWT
MHE A 2R L 7. ARE A I2IE 20dB O 4 7 24
BrEHBEIEL. v Ry PORXRYNIHT 208 L
Tk, v Ry PONFKREL LTRGB A7 —%2 7~
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2: Proposed spoken language acquisition agent with sound-image grounding based focusing mechanism and

the learning environment.

Robot % ’mw% Environment
P D — Apple
) ) 0
?? P It’s an orange
% |«
P A red apple
\ < pple J
e N (o . A
Robot Environment
COU
. Which do you want?
S <
€
= Apple
0% i >
(Give apple)
- ) <« - /

3: Spoken language acquisition task with image
presentation.
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4: Learning process of the agents by the spoken dia~
logue with the environment that recognizes the speech

commands.
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5: Learning performance of the language acquisition agent in the dialogue phase.
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6: Hybrid autoencoder based self-learning of physical speech synthesis system using deterministic policy

gradient.
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