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introduction

usually, a 3D scene → image # rendering

in this paper, image → inferred 3D scene 

conventionally, 3D scene reconstruction is done directly, VIGA recovers executable 
graphics program that constructs the scene



introduction

VIGA is a closed-loop iterative process where programs are realized in Blender

I ← image of the scene

while true:

a. Vlm agent plans and generates code
b. Blender executes that code and renders the scene (pixels)
c. Vlm agent inspects the generated scene & generates updated code to fix issues
d. Repeat

VIGA is training-free and lets the VLM use whatever tools it needs to generate the 
blender programs



VIGA algorithm 

M_t -- memory of previous edits and feedback

Termination is also VLM dependent -- when VLM outputs end 
process

Best-of-4 generation at each iteration using CLIP score



semantic skill library

to make blender manageable, VIGA provides a skill library to the agent

these skills are divided into observation and modification

they serve as abstractions -- agent control (end_process eg) or blender functions

execute_code() → the main function contains three things: thought, diff, code

execute_code(
    thought="The ball 
is too low.",
    code_diff="""
    -: 
[ball.location.z = 
0.70]
    +: 
[ball.location.z = 
0.75]
    """,
    code="... 
complete updated 
Blender script ...")



memory is sliding windowed

memory is a multimodal history and contains:

1. plans and natural-language feedback
2. executable programs and edits
3. rendered scene observations

a sliding window of fixed length makes sure that context bloat is mitigated



results -- qualitative



results -- quantitative

PL: photometric loss (RGB diff.)

N-CLIP: negative CLIP (CLIP-space similarity -ve)

VLM: VLM Score (use another VLM to assess)

BlenderBench
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