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Background : Industrial Assets
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Tasks: Failure Mode and Effect Analysis

IoT sensors → capture signals: temperature, vibration, power, etc.

Failure Mode and Effects Analysis (FMEA) links failures  sensors.

Types of queries based on query direction:
• Failure Mode to Sensors (FM2Sensor)

• Sensor to Failure Mode (Sensor2FM)

Types of queries based on logical reasoning:
• Selection: Identify relevant items (✓ present)

• Elimination: Identify irrelevant items (✓ absent)



Dataset Overview

FailureSensorIQ, is a multiple-choice QA 
dataset that explores the relationships 
between sensors and failure modes for 
10 industrial asset. The dataset consists 
of 8,296 questions with 

• 2,667 single-correct-answer questions 
(SC-MCQA)

• 5,629 multi-correct-answer questions 
(MC-MCQA)

The dataset leverages the information 
found in ISO Standards documents and 
expert crafted question templates
guaranteeing credibility.



FailureSensorIQ: Example Question

Dataset View in HuggingFace (ibm-research/FailureSensorIQ)

Input prompt constructed from the data



LLM Evaluation on FailureSensorIQ

• A comprehensive evaluation pipeline
• Perturbation

• Uncertainty

• Complexity

• 6 Evaluation Metrics
• Accuracy (Acc@Original) 

• Perturbed Accuracy (Acc@Perturb)

• Consistency-Based Accuracy (Acc@Consist)

• Set Size (SS)

• Coverage Rate (CR)

• Uncertainty-Adjusted Accuracy (UAcc)



Performance of SC-MCQA



Performance of MC-MCQA

Overall performance suggests that exact selection of multiple true answers 
remains a difficult task, especially without explicit guidance on how many 
options are correct.



Other Experiments Conducted

• Impact of Reasoning-Based Prompting

• AI Agent with External Knowledgebase

• Human Evaluation

• LLMFeatureSelect: scikit-learn Transformer



Links

• HuggingFace Dataset:
https://huggingface.co/dataset
s/ibm-
research/FailureSensorIQ

• GitHub Repository:
https://github.com/IBM/Failur
eSensorIQ

• Arxiv Paper:
https://arxiv.org/abs/2506.03
278
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