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Req2LTL Framework

 Automating NL-to-LTL translation is vital for scaling formal verification in safety-critical domains. 
 Existing rule-based, learning-based, and direct LLM approaches fail to handle industrial-scale 

complexity and ambiguity.

 OnionL: A novel hierarchical 
intermediate representation (IR) 
bridging NL and LTL.

 Hierarchical Semantic 
Decomposition: A two-stage, 
prompt-driven algorithm 
(BUILDING-ONIONL).

 REQ2LTL Framework: Combines LLM 
decomposition with rule-based 
translation. Achieves 88.4% accuracy.

RQ1: How does REQ2LTL perform on standard academic 
benchmarks?
√ Outperforms others on academic benchmarks

RQ2：How accurately and reliably can REQ2LTL translate real-
world industrial requirements?
√ Highest accuracy on industrial requirements
RQ3：What is the contribution of each component in REQ2LTL?
√ All components contribute significantly

 Challenge 1: Missing Implicit Semantics.
GPT-4o misses the 'Eventually' (F) operator in 
"will be set".

 Challenge 2: Flattened Logic.      
         

GPT-4o misinterprets "unless" and fails to generate 
the 'Until' (U) operator.
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RQ4：How effectively does REQ2LTL address 
structural complexities in industrial 
requirements?
√ Reduces errors, ambiguity remains 
challenging

Stage 2 (OnionL-to-LTL): The OnionL JSON is 
validated (machine + optional manual) and then 
deterministically translated into LTL.

Stage 1 (Req-to-OnionL): An LLM, guided by a knowledge repo and Chain-of-Thought (CoT), 
translates NL to a structured OnionL JSON.

REQ2LTL is a two-stage pipeline：


