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What is Roblox?

● Immersive global platform
● Users create, play and share 

experiences
● Powered by user-generated 

content UGC

Introduction
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Avatars in Roblox

● Digital identity and self-expression
● Large catalog of assets in our UGC 

marketplace
● Highly compositional, layering items 

across body categories

Introduction
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The Goal: Agentic Avatar Generation
Introduction
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What we built
Introduction

● Specialized MCP Server 
● with Tools for

○ Analyzing prompts and 
themes

○ Searching Items in our 
catalog

○ Fetching Item visuals 
and other metadata

○ 3D Rendering avatars
○ Validating results
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Demo
Introduction
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https://docs.google.com/file/d/1y3pyMXR8S_KU0nGOPStil-qNe5XzB0bM/preview


The Naive Agent: What didnʼt go so well
Introduction
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The Naive Agent: Where It Got Expensive
Introduction
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Four Patterns That made the Agent better
Introduction

Problem Pattern

Amnesia Session Memory

The Round-Trip Trap Composite Tools

Expensive Mistakes Pre-flight validation

Blind Retries Validate-and-Retry Loops
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Session 
Memory

Session Memory
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Issue: Agent Amnesia

Turn 1 Add Pants Turn 3 Failed 
Search

Search for 
“Egyptian Maskˮ

Egyptian Mask

Turn 8 Amnesia / 
Duplicate Clothing

Turn 11 The 
Search Continues

Search for “Egyptian 
Face Maskˮ

Egyptian Face Mask

⏱
……

Session Memory
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Session Memory: Curing Amnesia

● Server-side state tracks 
○ Processed user input
○ Selections in each step
○ Failed attempts
○ Validation history

Session Memory

The server remembers so the agent 
doesn't have to
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Session Memory: What This Unlocks
Session Memory

Prevent Wearing 
Duplicate Clothing 

Types

Prevent Same Past 
Search
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Composite 
Tools

Session Memory
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Issue: Too many atomic tools
Composite Tools
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Composite Tools: Escaping the Round-Trip Trap

● Combine logically paired 
operations into single tools

● Search + fetch images → one call 
with visual context inline

● Search across all body categories 
→ one call instead of many

Composite Tools

If the agent always does X after Y, merge them
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Composite Tools: From 12 Calls to 3
Composite Tools
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Pre-flight 
Validation

Pre-flight Validation
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Pre-flight Validation: Stopping Expensive Mistakes
Pre-flight Validation

© Roblox - confidential. Do not duplicate or distribute



Pre-flight Validation: Stopping Expensive Mistakes

● Encode domain knowledge as 
lightweight constraint rules

● Check compatibility at item selection 
time, warnings returned inline

● "Hood + cloak = face hidden" caught 
in microseconds, not after a render

Pre-flight Validation

Cheap rules that run before expensive rendering
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Pre-flight Validation: Two Checkpoints

● At individual item selection
○ Individual item checked against current 

selections
● Before full avatar creation

○ Global check across all selected items
○ Cross-category conflicts

■ (hood in "Head" + cloak in "Upper Body")
○  Missing essentials

■ "the pants check" - Missing essential items

Pre-flight Validation
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Pre-flight Validation: 
Catching Problems Early

Pre-flight Validation

© Roblox - confidential. Do not duplicate or distribute



Validation with 
Feedback

Validation with Feedback
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Validation with Feedback: Ending Blind Retries
Validation with Feedback
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Validation with Feedback: Ending Blind Retries

● Render the avatar → evaluate from multiple angles
● Structured scoring with weighted criteria
● Domain knowledge encoded in what matters most

Validation with Feedback

"Try again" isn't feedback. 
"The face is hidden by the hood, search for open headwear" is.
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Validation with Feedback: Guided Fixes

● Analyze what failed → suggest specific 
fixes

● Not "try again", provide ready-to-use 
search queries

● "Remove the hood → search for 'space 
explorer open face headwear'"

● Targeted suggestions → convergent 
improvement

Validation with Feedback
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Validation with Feedback: The Complete Loop

● Render → Score → Fix → Retry (up to N 
attempts)

● Best-of-N tracking
○ keep the best, not the last

● Retry budget
○ prevents infinite loops

Validation with Feedback
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Validation with Feedback: A Loop in Practice
Validation with Feedback
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Recap: From Naive Agent to Reliable Workflow
Conclusion

Problem Pattern General Application

Amnesia Session Memory Content Curation, 
document assembly

The Round-Trip Trap Composite Tools Fetch + transform, 
query + enrich

Expensive Mistakes Pre-flight validation Schema validation, 
dependency checks

Blind Retries Validation with 
Feedback

Quality checks + 
targeted fixes
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Thank you.
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