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Project pageAbout meTL;DR: Research agents can discover effective methods through experiments

Manual discovery : extensive human trial - and - error
Zero - shot generation : high per - sample cost, model - specific failure

The agent discovers an unintended use of an existing tool
Overlay candidate pieces → estimate depth

→ use depth discontinuities as a consistency signal

Visual prompts are backbone - specific
divide - and - conquer is effective for Claude , but not for GPT

78.9% accuracy
vs 71.6% for naive

1.38k inference tokens
vs 15.62k for SketchPad

85k tokens / iter
vs 738k for SketchPad+APE

4.4%p dev - test gap
vs 10.1%p of SketchPad+APE

Removing any component slows or
weakens discovery

Can an agent efficiently discover a reusable visual prompt 
from a small development set ?

Motivation Examples

Conclusion

Results

crop

divide and conquer

few - shot

30 - image development set, 50 iterations, gemini 2.5

→ 1 → 0 → ?

• Agents can automate trial - and - error in method discovery
• Effective research agents need efficient exploration
• SEVEX points toward scalable human - AI collaboration for 
method discovery

Why not vanilla UCT?
the number of LLM generated ideas is infinite

→ NUCT estimate the score of a node without execution 

Method (SEmantic Visual prompt EXploration )

We structure the research process around three principles :
• Abstract : reason over hypotheses rather than low- level
code
• Explore & refine : balance between novel directions and 
promising branches
• Learn : extract actionable insights from experiment s

Q: How many 
intersections?

bbox = detect_object(“line”)

return crop(image, bbox)

inference using the best visual prompt

Q: How many intersections? A: 2

A: 0

image manipulation 
code

(a) Visual prompt (code + text prompt)

(b) Zero - shot visual prompt generation (c) Task - wise visual prompt exploration (ours)

test set

dev set

Q: Count the intersections 
between lines

semantic exploration 

Suboptimal visual prompt High inference cost

Automatic discovery

Low inference cost Efficient exploration

Effective visual promptsub - optimal per - sample visual prompt

Let’s use divide -
and - conquer

Let’s use colored 
outline for lines

selecting idea

idea → visual prompt

feedback from 
experiments

generating ideas for visual prompt

...

img = fill_color(...)
return img

...

img = fill_color(...)
return img

experiments the visual prompt

LVLM

accuracy ↑

bbox = 

detect_object(“line”)
return crop(image, bbox[0])

Manual discoveryEffective visual prompt

empirical 
results

root

drawing 
lines

divide - and -
conquer

...
overlapping 

divisions

detection 
tool

4. Node (idea) generation

problem description new sibling

new children

2. Implementation & Execution

code

text 
prompt

3. Semantic Backpropagation

dev data

idea

implementation of idea

experiments the visual prompt

modified 
images

results

update insights of ancestors

......

Node components

Abstract idea
Self - evaluation (                    )
Visual prompt
Experiment History (reward, insight)

1. Node selection

Executed

Unexecuted

prioritizing less - explored node

prioritizing 
novel ideas

preventing 
saturation

visual prompt

... ...

... ...

...

+ self - evaluation

parent

child

updated
parent

LVLM

sample - wise analysis

insight

+ self - evaluation

idea + history

from parent and children

Why visual prompt discovery?
- Effects are hard to predict → experiments are necessary
- The design space is too vast → needs to be efficient

The agent refines implementation details
detect target → crop → add typographic reference lines 
→ distinguish upper/lower case


	Slide 1

