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Dataset Completeness by Company (C)—Pilot Phase 

Dataset Completeness by Company (C)—Post LLM Processing 

High-Level Causal Factors Extracted and Standardized by LLMs 

High-Potential Events Extracted by LLMs 

Sample Near-Miss Event Description Extracted Causal Factors 

“On [the] Articulated Tug Barge, the activation/reset switch for the water-

tight door system on the bridge was accidentally bumped into the 

closed position while a chair was being moved, causing the three watertight 

sliding doors in the engineering spaces to auto-close. The local alarm and 

20-second delay notified personnel in that space of a closing. Two electri-

cal extension cords being run through two of the watertight doors 

The watertight door system switch 

was accidentally bumped 

→ Carelessness 

“Persons on the bridge were unaware until notified by personnel in af-

fected spaces due to there being no alarm on the bridge panel. The on-

ly indication was the small light at each door symbol on the panel. Upon re-

alization of the closure, personnel were notified of the unintended closing of 

the watertight doors. The activation switch was reset on the bridge and the 

watertight doors were electrically opened at the local operation switch.” 

Bridge personnel were unaware be-

cause no alarm existed on the bridge 

panel 

→ Poor/Insufficient Communica-

tions and Poor/Bad Design 

“The previous day, welding leads had been run through the doors and could 

have caused a worse incident. A temporary cover was immediately placed 

over the spring-loaded activation switch as an added security measure to 

prevent accidental operation by being bumped or brushed up against. A 

more permanent cover will be fabricated. I recommend we add a new pro-

cedure to lock-out the watertight doors from being operated remotely when-

ever cables are routed temporarily through these doors. All cables 

should always be removed whenever work is not being carried out." 

Temporary routing of cables through 

watertight doors without safeguards 

→ Poor Planning and Failure to 

Follow Procedure 

The goal of this project was to evaluate the effectiveness of 

artificial intelligence (AI)-enabled analysis within a secure 

environment to combine and interpret raw near-miss data 

submitted by SafeMTS (Safe Maritime Transportation System) 

participants. The team trained and applied large language models 

(LLMs), guided by maritime subject matter experts, to extract 

discrete data, such as causal factors, from over 19,000 records. 

The models also assessed critical risk areas like high-potential 

consequence events. Integrating these models into data workflows 

reduced manual review efforts, allowing experts to focus on the 

most important data while enhancing the efficiency and 

consistency of large-scale analysis. The project has improved 

SafeMTS’ ability to identify hazards and analyze trends.  

 Overview 

The SafeMTS program, sponsored by the U.S. Department of 

Transportation’s Maritime Administration and operated by the 

Bureau of Transportation Statistics (BTS) in collaboration with the 

maritime industry, enables the commercial maritime industry to 

voluntarily and securely share near-miss safety information to 

identify early warnings, develop preventive measures, and reduce 

the risk of serious incidents. Participating companies share data 

confidentially with BTS, which serves as the program’s data 

steward. Incident records often contain critical safety information in 

narrative and unstructured formats. BTS tested secure applications 

of LLMs to improve analysis speed and accuracy without 

increasing reporting burden. These technologies help amplify 

human expertise, shifting safety management toward more 

predictive, adaptive, and continuously learning systems. 

 About SafeMTS 

Causal factor extraction increased from less than 2% coverage to nearly 100%, with over  

85% accuracy. LLM-assisted processing: 

• Significantly reduced manual review time 

• Enabled actionable safety analysis on datasets that were previously incomplete 

• Effectively identified high-potential safety events and emerging industry-wide trends 

 Key Findings 

This project demonstrates the ability of AI-enabled analysis to:  

• Efficiently process large, diverse, and sensitive safety datasets 

within a secure environment 

• Enhance the completeness of statistical variables 

• Enable faster and more reliable dissemination of actionable 

safety insights 

• Serve as a potential model for other precursor safety data 

programs across industries 

 Implications for Federal Statistics 

• Develop a proof-of-concept dashboard with publicly available trends and a secure participant 

benchmarking portal. 

• Extend AI-enabled extraction to additional safety data fields 

• Recruit more industry participants to strengthen dataset representativeness 

• Iteratively refine prompts and models to handle new data types and improve accuracy 

Next Steps 

 Improvements to Data Quality With Application of LLMs Surfacing Hidden Risks 

Learn More: https://www.c3rs.bts.gov/safemts-home/ 
Questions? SafeMTS@dot.gov 
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