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We are all surrounded by industrial assets - often 
without noticing them. These systems form the 
backbone of critical infrastructure and everyday 
services:
o Data Centers: Chillers, air-handling units, standby 

generators
o Hospitals: Standby generators ensuring uninterrupted 

operations
o Energy Generation: Wind turbines powering renewable 

electricity
o ….

Industrial Assets



With the emergence of Industry 4.0 applications, 
these assets are now being monitored using 
100s of sensors in real time:
•    Temperature, 

•   Pressure, 
•   Vibration, 
•   Power, 
•   Flow, 
•   Acoustic,
•   Airflow, 
•   RPM, 
•   Thermal,
•    Gas, 
•   Visual

Monitoring and Maintenance Tasks 

Is Chiller 11’s compressor overheating? Generate a service 
request if needed.



AssetOpsBench : Open-Source Initiative



AssetOpsBench: Open-Source Benchmark for Industry 4.0
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• Framework to assess Gen AI solutions‘ ability to solve 

Industry 4.0 Automation "Scenarios"

• Simulated industrial environment, 9 multi-source data 
sets (work orders, FMEAs, timeseries) and 4 domain-
specific agents (IoT, data science, work order, failure 
mode to sensor mapping)

• 140+ expert-authored natural language queries, 
grounded in enterprise industrial scenarios

• Two Multi-Agent Orchestration Recipes

• Agent-As-Tool 
• Plan-Execute

• LLM-as-Judge for Rubric-based Agent Evaluation and 

Reference-based Scoring for Semantic Evaluation

• Agent harness: systematic procedure for automated 
discovery of emerging failure modes

AssetOpsBench Live Environment

141 Utterance Distribution



AssetOpsBench : A Multi-Agent System (MAS) is at the core
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AssetOpsBench : Multi-Agent Implementation Strategy
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Agent-As-Tool Approach Plan-Execute Approach



AssetOpsBench : Evaluation



Automatic Evaluation of Agentic Workflow

Ground Truth Preparation

• Characteristic form describe the final output along with the process/step to be conducted. As an 

example:

   

“The expected response should confirm the successful execution of all required actions while ensuring 

the correct variables, including the asset (Chiller 6), location (POKMAIN), and time range (week of 

2020-04-27), were used for data retrieval and analysis. It should specify that IoTAgent was called to 

request and download the data, and TSFMAgent was properly utilized to perform Time Series anomaly 

detection on the Tonnage parameter. The response must also verify that the data was accurately stored 

in the designated file location, and that the analysis results were saved to a new file. Additionally, the 

response should explicitly confirm the detection of anomalies in Chiller 6's Tonnage during the 

specified timeframe at the POKMAIN site, as these anomalies were anticipated.”

   

This characteristic form serves as the ground truth for evaluating responses using a rubric-based 

performance assessment.
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Automatic Evaluation of Agentic Workflow

Evaluation Agent: Rubric-based Performance Assessment

11Why Do Multi-Agent LLM Systems Fail? https://arxiv.org/abs/2503.13657 

Evaluation Agent

Query: “Is there any 
anomaly detected in 

Chiller 6's Tonnage in 
the week of 2020-04-

27 at the POKMAIN 
site?”

Ground Truth

Trajectory

Answer

Characteristic form

https://arxiv.org/abs/2503.13657


Automatic Evaluation of Agentic Workflow

Evaluation Agent: Rubric-based Performance Assessment
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We captured performance across 6 metrics to better understand the failure mode of agents. 



AssetOpsBench : Summary of Result



Leaderboard 
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We conducted an extensive benchmark to compare the two orchestration 
recipes:
- Agent-As-Tool consistently outperforms Plan-Execute



Emergent Failure Mode Discovery  
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We have an automated way of trajectory 
introspection to discover novel, emerging failure 
modes automatically

We added a new method called “Self-Ask” to 
demonstrate the performance improvement



AssetOpsBench Extensive Research: FailureSensorIQ
• FailureSensorIQ introduces a dataset and benchmark that tests whether LLMs can reason about sensors,

assets, and failure modes beyond data-driven correlations. It benchmarks sensor-failure relationships, which 
is the primary capability targeted by the Failure Mode Sensor Relation (FMSR) agent in AssetOpBench.

• FailureSensorIQ is accepted in NeurIPS 2025.

Kaggle BenchmarkHuggingFace Dataset



AssetOpsBench

Github RepoLearn More

Contact Information:

Dhaval Patel
pateldha@us.ibm.com

Shuxin Lin
shuxin.lin@ibm.com
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AssetOpsBench 

HuggingFace

Dataset

FailureSensorIQ

HuggingFace

Dataset

AssetOpsBench 

Arxiv Paper
AssetOpsBench 

Codabench

Competitions

FailureSensorIQ

Kaggle

Benchmark

Upcoming event announcement:

- Please come to IBM Booth : NeurIPS 2025 (10 AM - Dec 5, 2025)

- We will be presenting AssetOpsbench in AAAI 2026 Lab “From Inception to 
Productization: Hands-on Lab for the Lifecycle of Multimodal Agentic AI in 
Industry 4.0” on Jan 21st, 2026 in AAAI 2026 @ Singapore Expo.

Find Us in NeurIPS 2025, San Diego and AAAI 2026, Singapore!

mailto:pateldha@us.ibm.com
mailto:shuxin.lin@ibm.com
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