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Introduction
Circuit Symbolic Expression Generation

◼ Goal
▫ Given a circuit schematic image and a query.
▫ Generate the target symbolic expression.

◼ Example
▫ Input: circuit diagram and “Calculate H(s) = Vout / Vin”
▫ Output: symbolic transfer function.



Introduction

Why Is It Challenging?

◼ Visual-to-symbolic construction
▫ Circuit images do not directly provide device types, connectivity, or variables.

◼ Multi-step symbolic derivation
▫ Small errors in signs, nodes, or equations can lead to wrong final expressions.

◼ End-to-end VLMs are unreliable
▫ Intermediate reasoning is not explicitly verified.



Introduction
Challenge and Solution

◼ Challenge
▫ How to build a correct circuit representation from visual input?
▫ How to ensure correct symbolic derivation?

◼ Solution
▫ Executable Intermediate Representation.
▫ Verification-based feedback.
▫ Tool-augmented symbolic solver.

Do not ask the VLM to directly solve the circuit. Make it build a verifiable IR first.



Method
AutoVSR Overview



Method
Executable IR Construction & 
Verification-Enhanced Feedback

◼ Task router

◼ Component detection

◼ Rule retrieval

◼ Static checks & Dynamic checks

◼ Feedback loop



Method

IR-Driven Symbolic Solver

◼ Planning

◼ Execution

◼ Tool library



Experiment
Performance on Symbolic Expression Generation



Experiment
Performance Comparison between AutoVSR and CircuitSense

Practical Applicability and Efficiency Analysis



Conclusion
◼ We propose AutoVSR for visual-to-symbolic circuit reasoning.

◼ AutoVSR builds a verifiable Executable IR from circuit schematics.

◼ AutoVSR uses symbolic tools to perform reliable multi-step derivation.

◼ Experiments show higher accuracy, lower token usage, and faster inference.

AutoVSR turns circuit images into reliable symbolic expressions through verifiable IR 
and tool-based reasoning.



Thanks for listening!
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