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Research Question

How can we estimate the sustainment for Department of 
Defense AI-enabled systems?



Research Issue

Research Issue: The machine learning models powering AI-enabled systems require 
maintenance

ML model sustainment tasks in a hybrid maintenance plan with associated dependencies between contractor and service 
maintenance tasks. Source: Cruickshank & Kohtz (2023).

So, how can we estimate this cost for a program that will feature AI-enabled 
system(s)?
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Presentation Notes
All ML models require maintenance. This maintenance can be broken into certain tasks and task areas, as defined in fields like MLOps. These maintenance tasks vary in expertise required to execute the task, and have high-context dependency on how frequent the maintenance needs to be done. In previous work, we had outline what these tasks were and how they are interrelated.Based on previous research we had proposed a hybrid approach to ML-maintenance. That is some tasks are best suited and should be performed by contractors, while others should be performed by the services.One question that remains, though, is how one can estimate the cost for this ML maintenance for a program?



Research Methodology

• Develop a function to estimate the cost of ML-model maintenance, which is in 
addition to a system’s hardware and software maintenance

• Explore the cost of maintenance with a realistic use case (touch-time analysis)
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ML Maintenance Operations Workflow
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Presentation Notes
For the use case we considered an ATR system used on tactical vehicles. It consists of a visual sensor, a computer vision object detection model, and the computational hardware for these to work.For the use case, we adopted median industry rates for the skill premiums.And, we modeled cost over the course of a year using the system, at a Brigade level.



Research Results

• ML models add significant maintenance costs to a program that wishes to have AI-enabled components

• The main driver of cost for ML maintenance is the touch-time of the systems.

• Low and mid-skill tasks like model retraining, data collection, and model/data monitoring occur 
frequently

• A hybrid approach, whereby low and mid-skilled maintenance tasks are performed by the service, 
provides a substantial cost savings

 ML Sustainment Costs for a Sensor Payload  with ATR Model in One Armored Brigade (20-year lifecycle)
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- Cost savings is generally slightly over a million dollars for a single Brigade, over the course of a 20 year life cycle



Recommendation: 
Hybrid Sustainment Approach

• AI-enabled systems increase sustainment costs – potentially 1/3 of total sustainment costs (Contractor Only)

• Programs must conduct a touch time analysis to inform cost estimates and product support strategies 

• Services should plan to conduct low and mid-level sustainment tasks

• Monitor models and data, access collected data, and modify and upload ML models

• Contractors support high-skill maintenance tasks (Model renewal & certification)

AI-enabled system sustainment planning is crucial and a hybrid approach to sustainment can 
make AI-enabled systems feasible and more affordable.

 POR Sustainment Costs for a Sensor with ATR Model to Support Nine Armored Brigade (20-year lifecycle)
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- Contractors can also be used for additional support when warranted, such as additional labeling support, such as when a labeling load overwhelms the service’s ability to do it, which could happen during certain exercises or deployments. 
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