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 AI enabled functionality
• No longer experimental or peripheral
• Often central to mission critical capabilities in

many domains

 AI cost estimation requires estimators to
reframe how they think

 Need a structured estimation framework
focused on AI specific activities that is
about cost realism, not hype
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 AI is no longer optional, but estimation hasn’t caught up
- Code still matters – but no longer the dominant driver of cost

- Data quantity and quality dominate

- Experimentation and iteration as algorithms are selected and 
models are trained impact effort and schedule

- Learning continues post deployment

- Traditional estimation struggles with AI focused activities:
 Data Acquisition
 Data Preparation
 Data Annotation
 Algorithm Selection
 Model Tuning and Training

Further Motivation
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 Estimators need a practical estimation framework that …
- Decomposes AI development into relevant lifecycle activities

- Identifies AI specific size proxies suitable for early estimation

- Establishes a disciplined foundation for future parametric 
calibrations

Why This Matters Now
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 Code is no longer the dominant artifact
- Data volume and quality

- Experimentation cycles

 Development is inherently experimental
- Learning occurs through iterative activities such as training, 

evaluation and refinement

 Effort scales nonlinearly 
- Compliance constraints

- Retraining

 Sustainment costs dominate
- Monitoring

- Infrastructure operations

- Data drift and retraining

Traditional Software Estimation Breaks Down for AI

If you size AI like code, you systematically 
underestimate it.

Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026
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 If you size AI like code, you systematically 
underestimate it.

 Iteration is unavoidable in data collection, 
retraining, learning cycles

 Learning continues after deployment

What Makes AI Different

Amershi et. al., Software Engineering for Machine 
Learning,ICSE 2019
Sculley, et. a;., Hidden Technical Debt in Machine Learning 
Systems, NeurIPS, 2015
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AI Lifecycle Phases that Drive Cost 
Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026
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 Data Acquisition and Ingestion – Data needs to be identified, 
collected, ingested and stored

- Data volume, freshness, and diversity

- Licensing and access fees

- Legal and compliance reviews

- Engineering effort for ingestion pipeline

- Compute and data storage

 Data Preparation – Raw data needs to be cleansed, transformed, 
integrated and validated

- Number of data sources and heterogeneity of data schema(s)

- Data quality

- Regulatory and security requirements

- Degree of automation vs. manual intervention

Data is the First Major Cost Driver

Data is not an input – it is a cost driver.

Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026



www.unisonglobal.com © 2026 Unison. All Rights Reserved.9

 Annotation type
- Classification

- Segmentation

- Sequence labeling

Data Annotation: Not All Labels are Equal

Annotation type varies cost by orders of 
magnitude
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 Every algorithm choice trades performance for 
cost, risk
- Compute

- Iterations

- Certification

- Deployment feasibility

Algorithm Choice is a Cost Decision

Accuracy is not the only objective – affordability and defensibility 
matter
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 Models need to be trained to learn what from the 
training data
- Dataset size and feature dimensionality

- Hardware type (CPU,GPU,TPU) and utilization

- Training iterations

- Hyperparameter searches multiplies cost

- Parallelization and optimization strategies

 Compute + Labor + Schedule Risk

Model Training and Tuning: The Hidden Multiplier

This is where budgets quietly disappear
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 AI sustainment is not post-development maintenance but 
rather continuous re-development under operational 
conditions
- Model drift

- Retraining cycles

- Inference computing

- Monitoring and performance validation

- Compliance, auditability and security updates

Sustainment Is Continuous Re-Development
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Why Traditional Size Measures Fail
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 What we size instead of (or in addition to) code

- Data-related
 Data source, volume and quality
 Number of engineered features
 Annotation type and complexity

- Training-related
 Training iterations
 Compute consumption

- Sustainment-related
 Retraining frequencies
 Compute consumption

AI Specific Size Proxies
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 Data Acquisition
- Number of Data Sources

- Total Data Volume (GB/TB)

- Data Refresh Frequency

- % License vs proprietary vs generated

 Data Preparation

- Number of Source Systems

- Data Quality Rating

- Number of Engineered Features

- Preprocessing Pipeline

 Data Annotation/Labeling

- Number of data items

- Annotation type

- Required accuracy/consensus level

Potential Size Proxies
 Algorithm Selection

- Number of Candidate Models

- Training strategy (scratch/full/fine-tune)

 Model Training and Tuning

- Training Dataset Size

- Number of Training Runs

- Compute hours by resource class

 Deployment & Integration 

- Number of Environments

- APIs/Interfaces

- Latency/Throughput targets

 Monitoring and Sustainment

- Retraining Frequency

- Drift Sensitivity

- Inference volume 
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 What practical changes are indicated?

- Shift early conversations
 Data requirements are key for assessing project ‘size’
 Model complexity needs to be balanced with performance
 Compute resources are significant during training and 

inference
 Iteration, retraining and learning are significant 

considerations

- Develop ranges, not points

- Identify dominant cost risks early

- Allocate contingency explicitly

How Estimators Use this Framework
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 Project Scope Definition

 Phased Development Approach

- Phase 1 – Planning

- Phase 2 – Data Acquisition, Preparation and Annotation

- Phase 3 – Algorithm Selection and Optimization

- Phase 4 – Model Training and Tuning

- Phase 5 – Deployment

- Phase 6 – Maintenance and Monitoring

 Cost Factors and Estimating Techniques

 Dynamic and Iterative Estimation Process

 Team Expertise and Resource Allocation

 Risk Management

 Case Study Review and Validation

Structure Framework for AI Cost Estimation
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 A structured framework is particularly valuable in 
regulated, safety critical domains
- Certification and explainability

- Long-term sustainment

- Affordability tradeoffs

 Underestimating data, retraining or integration costs 
can lead to significant downstream overruns

Implications for A&D and Automotive
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 What comes next?
- Calibrate proxies with real data

- Identify stable cost drivers across AI domains

- Develop parametric relationships for data and 
compute driven effort

- Integrate with existing models

Ongoing Research  
Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026
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 Data and iteration dominate

 Sustainment is continuous

 Better proxies lead to better estimates

 Compute resources can be critical cost factors

Key Takeaways

AI estimation depends less on predicting exact outcomes and more on 
systemically accounting for uncertainty, iteration and learning.

Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026



www.unisonglobal.com © 2026 Unison. All Rights Reserved.21

AI cost does not 
equal code cost!
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Size Proxies and Cost Drivers
AI Lifecycle Activity Candidate Size Proxies Primary Cost Drivers Notes for Estimators

Data Acquisition

Number of data sources
Total data volume (GB/TB)
Data Refresh Frequency
% licensed vs proprietary vs generated

Data volume
Licensing/access fees
Legal and Compliance effort
Ingestion pipeline engineering
Data transfer and storage

Data costs persist over time; refresh and licensing 
often dominact sustainment

Data Preparation

Number of source systems
Data quality rating
Number of engineered features
Preprocessing pipelines

Data engineering labor
ETL/feature compute
QA & Validation cycles
Legal and compliance issues Low quality data can cause super linear rework

Data Annotation/Labeling

Number of items
Annotation type
Required accurcacy/consensus level

Data engineering labor
Annotation tools
Redundancy/rework
Domain expert time

Often underestimated; scales with semantic 
complexity

Algorithm Selection

Number of candidate models
Training strategy (scratch/full/fine-tune)

ML Scientist labor
Prototyping compute
Experiment tracking overhead Early choices drive downstream cost

Model Training and Tuning

Training dataset size
Number of training runs
Compute hours by resource class

Cloud/on-prem compute
Energy consumption
Engineering oversight
Hyperparameter optimization Cost grow nonlinearly with experimentation

Deployment & Integration

Number of environments
APIs/Interfaces
Latency/throughput targets

DevOps/MLOps Labor
Infrastructure
Integration testing
Security hardening

Real-time and safety critical deployments cost 
more

Monitoring & Sustainment

Retraining frequency
Drift sensitivity
Inference volume

Inference compute
Monitoring tools
Retraining labor
Compliance audits

Annual sustainment may exceed development 
cost
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