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Ul Framework PySide6 (Qt6, LGPL)

src/vocal 10n/

Directory Layout )
Python package with submodules

TTS Architecture GPT-SoVITS as separate subprocess, HTTP APl on port
9880

Git GitHub repo
itsLittl eKevin/Vocal 10n
, exclude

Vocal 10n- pr ebui | d/

Target Directory Structure

Vocal 10n/

??? .gitignore
??? README. md
??? LI CENSE

??7? pyproject.ton # Project netadata

??? setup_env. psl # One-click environment setup

??? start. bat # Launch script (W ndows)

??? start.psl # Launch script (PowerShell)

?

??? srcl/

?  ??? vocal 10n/

? ??? __init__.py

? ??? app. py # Main entry point

? ??? config. py # d obal config | oader (YAM)

? ??? state. py # Thread-safe global state (Systenttate)
? ??? constants. py # Shared constants, enumns

? ?

? ??? stt/ # Speech-to-Text (Faster Wi sper)

? ? ??? _init__.py

? ? ??? engi ne. py # Fast er Whi sper wrapper, streaning

? ?  ??? filters. py # Hallucination filter, phonetic correction
? ? ??7? audi o_capt ure. py # M crophone input, VAD

? ?  ??? transcript.py # Segment managenent, confirmation |ogic
? ?

? ?2?2?2 1l # Transl ation Engi ne (Qven3-4B via |l ama-cpp)
? ? ??? __init__.py

? ?  ??? engine. py # |1 ama- cpp- pyt hon nodel | oader

? ? ??? translator. py # Transl ation logic, pronpt tenplates

? ? ??? corrector. py # Source text correction (punctuation, RAG
? ?  ??? rag.py # Know edge base / RAG integration

? ?

? ?2?? tts/ # Text-to- Speech (GPT-SoVITS client)

? ? ??? __init__.py

? ? ??? client.py # HTTP client to GPT-SoVITS AP

? ?  ??? queue. py # TTS queue manager, buffering

? ? ??? audi o_out put. py # Pl ayback, device sel ection

? ? ??? server_manager. py # Subprocess | auncher for GPT-SoVITS

? ?

? ??7? pipeline/ # Orchestration

s

? ??? __init__.py
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Mai n pi peline: STT?LLMPTTS fl ow
Event di spatcher (pub/sub)

Lat ency tracker

SRT, TXT, WAV out put

PySi de6 GUI
Mai n wi ndow (A/B split |ayout)

Top: Al (text streans) + A2 (netri
Bottom Tab cont ai ner

STT settings tab

py # LLMsettings tab

? ??7? coordi nator. py #
? ??? events. py #
? ??? latency. py #
? ??2? file_witer.py #
?
??? ui/ #
? ??? __init__.py
? ??7? mai n_w ndow. py #
? ??7? section_a. py #
? ??7? section_b. py #
? ??? tabs/
? ? ??? __init__.py
? ? ??? stt_tab. py #
? ? ??? translation_tab.
? ? ??? tts_tab. py #
? ? ??? out put _tab. py #
? ? 2?7 obs_tab. py #
? ? ??? training_tab.py #
? ??? w dget s/ #
? ? ??? __init__.py
? ? ??? paramslider.py #
? ? ??? nodel _sel ector. py
? ? ??? streamtext.py #
? ??? styles/
? ??? theme. gss #
?
??? obs/ #
? ??? __init__.py
? ??7? server.py #
? ??? overlay. htn #
?
??? utils/ #
??? __init__.py
??? gpu. py #
??? | ogger. py #
config/
??? defaul t.yan #
nodel s/ #
??? stt/ #
??2? 11m #
??? tts/ #
ref erence_audi o/ #
know edge_base/ #
??? .gitkeep
out put/ #
??? subtitles/
??? audi o/
??? training_data/
training/ #
vendor / #

??? GPT- SoVI TS/

TTS/ VITS settings tab

Qut put settings tab

OBS subtitle styling tab

Trai ni ng placehol der tab

Reusabl e cust om wi dget s

Parameter slider with info tooltip
# Model dropdown + | oad/ unl oad

Stream ng text display w dget

Q@ styl esheet

OBS overl ay server

Fl ask/ HTTP server for OBS Browser
HTML/ CSS tenpl ate

Shared utilities

GPU/ VRAM noni toring (pynvn)

Loggi ng setup

Defaul t pipeline config

Local nodel storage (git-ignored)
Fast er Whi sper nodel s

Qren3 GGUF files

GPT- SoVI TS pretrai ned nodel s

TTS reference audio (git-ignored)

RAG know edge files

Cenerated files (git-ignored)

User training data (git-ignored)

Vendor ed dependenci es
Enbedded GPT-SoVI TS (git-ignored)

cs)

Sour ce



??? venvs/
? ??7? venv_nain/
? ??? venv_tts/

??? requirenents/
? ??? requirenents-nain.txt
? ??? requirenents-tts.txt

??? Vocal 10n- prebui | d/

.gitignore Plan

# === Environments ===
venvs/

venv*/

__pycache__/

# === Model s (|l arge binaries) ===
nodel s/

* . gguf

* . pth

* . ckpt

*. safetensors

*. bin

* . wh

# === Vendored code ===
vendor/

# === User data ===

r ef erence_audi o/
training/

know edge_base/ *. db
know edge_base/ *. i ndex

# === Qut put ===
out put/

* . wav

*.srt

# === Legacy prebuild ===
Vocal 10n- prebui | d/

# === IDE /| OS ===
. vscode/

. i dea/

*.swp

Thunbs. db

.DS _Store

H# === LOgS ===
*. 1 og

Virtual environnents (git-ignored)
Python 3.11 —STT + LLM + U + Pipeline
Python 3.11 —GPT-SoVI TS server

Per-venv requirenents
STT + LLM + U + Pipeline deps

GPT- SoVI TS deps (for reference)

Legacy prebuild (git-ignored,

| ocal

only)



| ogs/

Master To-Do List

Phase 0: Project Foundation

e [x] 0.1 — Initialize git repo, connect to GitHub remote

e [x] 0.2 — Create . gitignore with all exclusion patterns

e [x] 0.3 — Create directory skeleton (all dirs with __init__.py /. gi tkeep)

e [x] 0.4 — Create pyproject.tom with project metadata

e [x] 0.5 — Create config/defaul t.yant (port from prebuild's pi pel i ne_config.yant)
e [x] 0.6 — Create requirenents/ files (derive from prebuild deps)

e [x] 0.7 — Write setup_env. ps1 to create 2 venvs and install deps

e [x] 0.8 — Initial commit & push

Phase 1: Core Infrastructure

e [Xx] 1.1 — Implement constants. py — enums (Event Type, Language, Model St at us, TTSSour ce)

e [x] 1.2 — Implement config. py — YAML config loader/saver (dot-key access, thread-
safe)

e [x] 1.3 — Implement state. py — thread-safe systenstate (Qt signals for Ul binding)

e [X] 1.4 — Implement pi pel i ne/events. py — event dispatcher (port from prebuild, sync-
only)

e [x] 1.5 — Implement pi peline/l atency. py — latency tracker (Qt signal on update)

e [X] 1.6 — Implement utils/gpu. py — GPU/VRAM monitoring (pynvml)

e [X] 1.7 — Implement util s/l ogger. py — logging config

Phase 2: PySide6 Ul Shell

e [x] 2.1 — app. py — QApplication entry, theme loading

e [X] 2.2 — ui/ mai n_wi ndow. py — Main window with A/B vertical split

e [X] 2.3 — ui/section_a.py — Al (streaming text panels) + A2 (metrics/status)

e [X] 2.4 — ui/section_b.py — QTabWidget container

e [x] 2.5 — ui/widgets/streamtext.py — Streaming text display widget

e [X] 2.6 — ui/widgets/paramslider.py — Slider with info tooltip + reset

e [X] 2.7 — ui/wi dget s/ nodel _sel ector. py — Model dropdown + load/unload buttons
e [Xx] 2.8 — ui/styles/thene. gss — Base dark theme stylesheet

e [x] 2.9 — Verify Ul shell launches and looks correct

Phase 3: STT Module (FasterWhisper)



e [x] 3.1 — stt/audi o_capture. py — Microphone capture with device selection

e [x] 3.2 — stt/engine. py — FasterWhisper model loader/unloader with VRAM cleanup

e [Xx] 3.3 — stt/transcript. py — Segment management (pending/confirmed)

e [Xx] 3.4 — stt/filters. py — Hallucination filter + phonetic correction (port from
prebuild)

e [x] 3.5 —ui/tabs/stt_tab.py — STT settings tab (toggle, model select, language,
params)

e [x] 3.6 — Wire STT to pipeline events and Ul streaming display

e [x] 3.7 — Test: mic - text appearing in Ala with latency metric

Phase 4: LLM Translation Module (Qwen3)

e [14.1 —IInfengine py — llama-cpp-python model loader (port from prebuild)
e[ 14.2 —1Inmtranslator.py — Translation logic with prompt templates

e [14.3 —IIncorrector.py — Source text correction pass

e [14.4 —1Imrag. py — Knowledge base integration (stub, then implement)

e [ 14.5 —ui/tabs/translation_tab. py — Translation tab (toggle, lang select, prompt
editor, RAG mount, params)

e [ 14.6 — Wire LLM to pipeline: STT events - translate — display in Alb

e [ 14.7 — Test: standalone mode (manual input = translation output)

Phase 5: TTS Module (GPT-SoVITS)

e [ 15.1 — Copy GPT-SoVITS into vendor/ GPT- SoVI TS/

e [ 15.2 —tts/server_nanager. py — Subprocess launcher for GPT-SoVITS API

e [15.3 —tts/client.py — HTTP client (port from prebuild's tts_client. py)

e [ 15.4 — tts/queue. py — TTS queue with buffering logic

e [ 15.5 —tts/audio_output.py — Playback with device selection

e [15.6 —ui/tabs/tts_tab.py — TTS tab (source/target toggles, ref audio, device select,
params)

e [ 15.7 — Wire TTS to pipeline: translation events - synthesize - play

e [ ]5.8 — Test: end-to-end STT - LLM -» TTS

Phase 6: Pipeline Orchestration

e [ ]16.1 — pipelinel/coordinator.py — Full pipeline coordination (port & clean up from
prebuild)

e [16.2 —pipeline/file witer.py — Async SRT/TXT/WAV file output

e [ 16.3 — ui/tabs/output_tab. py — Output settings (checkboxes for each output type)

e [ 16.4 — Wire file outputs to pipeline events

e [ 16.5 — Test: full pipeline with all outputs enabled



Phase 7. OBS Integration

e []17.1 — obs/server.py — Flask HTTP server for Browser Source

e [ 17.2 — obs/overlay. htmi — HTML/CSS subtitle overlay (port from prebuild)
e [ 17.3 — ui/tabs/obs_tab.py — OBS tab (font, size, styling, preview)

e [ ] 7.4 — Test: OBS Browser Source displays live subtitles

Phase 8: Launch Scripts & Polish

e [ 18.1 —start.ps1/start.bat — Launch TTS server + main app

e [ 18.2 — A2 section: live GPU metrics, latency display, module status indicators
e [ 18.3 — Error handling and graceful shutdown

e [ 18.4 — Manual Ala input mode (standalone translator when STT is off)

e [ ]18.5 — ui/tabs/training_tab. py — Training placeholder tab

Phase 9: Testing & Documentation

e [ 19.1 — End-to-end test: speech — subtitles - translation -» TTS
e [ 19.2 — VRAM usage validation (target: <12GB total)

e [ 19.3 — Latency benchmarks (STT <1.5s, total <3.0s)

e [ ]19.4 — Write README.md with setup instructions

e [ 19.5 — Final commit & push

Component Dependencies (per venv)

venv_main (Python 3.11) — STT + LLM + Ul +
Pipeline

PySi de6>=6. 6.0

pyyam >=6. 0

nunpy>=1. 24. 0

pynvim >=11.5.0

requests>=2.31.0

psutil>=5.9.0

ai ohttp>=3.9.0
faster-whisper>=1.0.0

sounddevi ce>=0. 4. 6

soundfil e>=0.12.1

sci py>=1.11.0

opencc- pyt hon-rei npl ement ed>=0. 1. 7
pypi nyi n>=0. 49. 0

I I ama- cpp- pyt hon>=0.2.77 # with CUDA support



flask>=3.0.0
flask-cors>=4.0.0

venv _tts (Python 3.11) — GPT-SoVITS server

# GPT-SoVI TS requirenments (see vendor/ GPT-SoVI TS/ requi rements. txt)
# Launched as separate subprocess —does not need PySi de6

Models to Copy from Prebuild

Source Destination Notes

Vocal 10n- prebui | d/ Hybrid Transl ati on nodel s/ 11 m ~4GB
Di spat cher/ nodel s/ Qnen3- 4B- | nstruct -
2507. 4_K_M gguf

nodel s/ stt/

FasterWhisper large-v3-turbo Can auto-download, or copy cache

(HuggingFace cache)

Vocal 10n- pr ebui | d/ GPT- SoVI TS/ vendor / GPT- SoVI TS/

. . ~3GB+ with pretrained models
(entire directory)

Vocal 10n- prebui I d/1ive-transl ation- r ef erence_audi o/

pi pel i ne/ ref erence_audi o/ Sample audio files

Vocal 10n- pr ebui | d/ per sonal - know edge_base/

| ogger/ cont ext _gami ng. t xt Gaming terminology for RAG

Key Architecture Decisions

1. Event-driven pipeline — Keep the pub/sub Event bi spat cher pattern from prebuild. It
cleanly decouples STT = LLM — TTS.

2. PySide6 signals — Qt signals/slots replace Gradio's polling. Real-time text updates
via Qrext Edi t. append() with custom signals from worker threads.

3. Worker threads — STT, LLM, and TTS each run in Qrhread workers. The coordinator
manages lifecycle and event routing.

4. Config-driven — Single defaul t.yam config file controls all parameters. Ul changes
write back to config. Config is the source of truth.

5. Graceful VRAM management — Sequential model loading (TTS first as subprocess,
then LLM, then STT). Explicit cleanup on unload with gc. col lect() +
torch. cuda. enpty_cache() .

TTTTITIIITIIIIO STTIIIIIIII RAG,[TTTI11] initial prompt
(LTI T T T T T T T LT T
(LTI T ul
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OO Claude
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HERRRRNNNNRRRNNNNRRENNN 23:46

LT T T T L T T L oa T T
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https://wiki.itslittlekevin.com/github.com/Open-LLM-VTuber/Open-LLM-VTuber/blob/main/README.CN.md
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https://youtu.be/bo-i2xOWY1M
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