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We:Grow -Hybrid Speech Interaction System (CLOVA + OpenAl + gTTS)

FastAP| Backend
{Pipeline Orchestrator)

OpenAl AR
o (HE 24y 2| Ope . BE 4Y)

Context-Aware Template Salection

T Template/Policy Engine
. Text — Intent + R
(Sectioné Refined Data) Gk = Wit + Raspcnee
'Turt Karean Husp-unsa\- T T -
{ Taxt = MP3 (Cachad)
gTTS (Google Text-to-Speech)
{Local or Cached Playback)
II
Audio Playback
& Speakar Frae TTS (ko-KR) m

Cached locally for reuse

(Local Output) Latency ~0.45

Hear Frigndly Response STT Resull {Text)

i Child .¢u&ar:|

\\Epank {Audia)

\

# Microphone

{Local Input) I

Audio Stray/

CLOVA Speech Recognition
(STT API)

- Privacy: no raw audioftext stored

- Logs: timestamp, intent, latency only
- Latency goal: = 2 seconds

- Fallback: Whispar tiny {offline 5TT)

AN

— =

E,"

Uses Sectioné refined assats:
- lexicon_ko.csv

- templates_ko.json

- rules_ovarrides.json
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naspbrrry Pi 5 (Local System)

Local Al Audio Pipeline (Raspberry Pi 5)
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PCM 16-bit Stream (16kHz)

TAMMN et
(Sound Classification}

Labeled Audio Segments

YAMNetZt STTZ 24 S AES 253512 25

5TT Engine
{Whisper [ Vosk)

ranscript + Emotion JSON

AES-256 [ RSA Encryption .
{ISOM + Raw Buffer)

|' Encrypted Local Storage Extract Summary [ Feedback Trigger
Local Storage Feedback Generator

{Buffer + Cache) {TTS [ Reaction Logic) 2
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[ 2% Cjbjoj2 (Local)\

] Mic
(USB/WebRTC)

©Whisper Tiny
(STT)

© Morpheme Analyzer
(KoNLPy/mecab)

Intent Classifier
(Rule-based + BERT)

© Response Generator | [cHSt RE 7)u 29 B
(

Template/LLM-ready) ——— - "0[Zd HOp?" - "Xjo}t HFLE"

-20{X - AR 8H
[ Parent Web App\ /

Growth Report View React + Tailwind X , 2 v
@ + Interaction Graphs Netlify or Vercel ’©FastAPl (2E N ©Google TTS/Coqui TTS

AN /

Daily Sync (Encrypted)

= Cloud Backend\
A F
© Firebase / Supabase
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(Model Gateway)
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Social robots as effective language tutors for children:
empirical evidence from neuroscience

@ Maryam Alimardani®’ Jesse Duret! Anne-Lise Jouen?®> Kazuo Hiraki?

< Department of General Systems Studies, The University of Tokyo, Tokyo, Japar
@ INSERM UMR1093-CAPS, UFR des Sciences du Sport, Université Bourgogne Franche-Comté, Dijon, France
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Robot-assisted language assessment:

development and evaluation of feasibility

and usability

Original Research Paper | Open access | Published: 22 January 2024

Volume 17, pages 303-313,(2024) Citethis article

@ You have full access to this open access article
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