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Design and Implementation of a Generative Al-Based Audiovisual
System for Live Coding Performance
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Abstract

This paper proposes a generative Al-based audiovisual system designed to facilitate live coding performance and enhance the
reflection of the performer’s intent. The proposed system feeds the performer's voice command, the current audiovisual output of
the performance, and the running source code into a multimodal generative Al in a single request, generating sound
(SuperCollider) and shader visual (GLSL) code simultaneously and applying the results to the performance immediately. The
system is implemented with a TouchDesigner real-time renderer, a SuperCollider sound server, a Python control server, and a
browser-based performance console. To evaluate the performance of the proposed system, we constructed a set of 30 commands
incorporating absolute, relative, and musical characteristics. Gemini 3.5 Flash was selected as the baseline model, while Gemini 3.1
Flash-Lite was used as the lightweight comparison model. The results showed that although the baseline model had a slightly
longer response time than the lightweight model, it achieved a higher intent alignment rate. Direct voice input and audiovisual
output feedback also improved the intent alignment of the final generated outputs.

Keyword : Live coding, Multimodal generative Al, Audiovisual performance, Automatic code generation, Voice
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(a) Conventional AV Live Coding

Performer
Typing only

T~

Visual code editor
GLSL / Hydra

Sound code editor
SuperCollider / TidalCycles

S J \ J

| |

Sound Output

Visual Output

Problems

1. Two unrelated languages are typed alternately on stage
2. Hands and eyes stay bound to the keyboard

3. Sound and Visuals drift apart without shared context
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(b) Proposed System H
1
i
Performer 1
Speech, Humming, Clapping :
1
1 1
1
1
Multimodal generative Al S :
single call H :

'
H 1
/\ E = :

o
s
SuperCollider code GLSL code E % 1
-
13
{ é i 1\ T
1 1) 1
H oo
E Sound Output Visual Output + :
i

1 1 1
: oo
1
1
How the proposed system responds :
1. Voice input without STT keeps humming and claps intact :
2. Current AV output returns as input -> relative commands 1
3. Both codes are generated together in a single call :
1}
’

Fig. 1. Conceptual comparison between conventional AV live coding and the proposed system
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Gives voice commands(speech, humming, or clapping, without typing) through the microphone

.

7

error feedback for regeneration (up to 3 attempts)
l = i
.2 H
4 N\ ( )\ ( N
i
1. Multimodal Input 2. Generative Al-based AV Generation 3. AV Output & Auto Error Correction 1
H
B i
Voice Command System Prompt Validation |
i
raw audio (16 kHz WAV), no STT + role & input-label definitions « output format check i
+ GLSL rules (TouchDesigner constraints) + GLSL pre-compilation
l + SuperCollider rules (Ndef, limiter, safety) « SuperCollider safety check
+ common rules A J
AV Output Feedback multimodal (BPM sync contract, fixed output format) generated l
==T~* screen recording of the current output request code ( N
(output sound included) ! Apply (with automatic backup)
A
. . + GLSL - TouchDesinger (file reload)
l Multimodal Generative Al
o . N + SuperCollider -> interpreter via OSC
audio, video, text in a single call
Current Code L + undo/reset / emergency stop
J
GLSL shader + SuperCollider code l ~ l
GLSL + SuperCollider Code ( R
complete files generated at once Performance Output
each input tagged with a text label + change-summary memo visuals + sound
e.g. [VOICE COMMAND], [CURRENT AV STATE] ) L )
. J . J . J
AV output feedback - the current output (screen & sound) retums as the next input B g B
The generated sound and visuals are presented
through the speaker and screen
2 AHA{S: o =0 A AH|O _' =
T3 2. WEE Al J[Eh 20|2H[FY HEHA AAHL| FF

Fig. 2. Overall architecture of the proposed AV performance system
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Fia. 3. Console interface for live coding performance

E1. 78 24

Table 1. Implementation environment

Components Specification
Multimodal Voice input 16 kHz mono WAV, 16-bit PCM
input Transcription model gemini-3.1-flash-lite, temperature 0.0
Generative Generation model gemini-3.5-flash (default), gemini-3.1-flash-lite
Al Generation settings Temperature 0.4, max output 8,192 tokens, thinking disabled
AV Visual renderer TouchDesigner 2025.32280, GLSL TOP
rendering Sound engine SuperCollider 3.14.1 (SCSynth + SCLang, OSC)
Automatic error correction Up to 3 attempts (1 initial + 2 corrections)
AV output feedback input Screen recording with sound (WebM, 720p, 15 fps)
Control server Python 3.11.9, FastAPI
Hardware Intel Core i9-14900HX, NVIDIA GeForce RTX 4080 Laptop GPU, 64 GB RAM
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Table 2. Performance comparison across all conditions

gemini-3.1-flash-lite

gemini-3.5-flash

Metric Baseline model (E1) Lightweigt model (E1) Transcribed text Without output

(raw %L;dégazk())utput (raw %uecélga;k())utput (E2) feedback (E3)
Success rate, 1st attempt (%) 93.3 86.7 90.0 83.3
Success rate, after auto-correction (%) 100.0 100.0 100.0 93.3
Intent-reflection rate, overall (%) 66.7 93.3 63.3 63.3

Intent-reflection, type A/ B/ C (%) 80.0 / 80.0 / 40.0 90.0 / 100.0 / 90.0 90.0 / 90.0 / 10.0 60.0 / 70.0 / 60.0
Response time, mean = SD (s) 84 + 39 142 + 56 12.7 £ 6.0 118 £ 5.7

Output tokens per run (mean) 947 2,680 2,781 2,604
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