Problem Statement Title: Synthetic Data Generation for Computer Vision (CV) Model Development - Assessment Event (AE)
Problem Statement: Developing and sustaining high-performance computer vision models for unmanned systems requires large volumes of labeled, operationally relevant training data. Manual collection is expensive, limited in scope, and unable to capture rare events, contested environments, or classified threat signatures. Unmanned Systems Autonomy and Interoperability (UxSAI) is seeking synthetic data generation providers capable of producing Electro-Optical/Infra-Red (EO/IR) training video imagery for CV model development. The purpose of this assessment is to evaluate the ability of performers to generate, iterate, and customize quality synthetic datasets to be integrated into the program’s existing machine learning operations (MLOps) pipeline. 
Assessment Criteria
Respondents should address the following criteria in their white paper submission with substantiating data, detailing how their proposed synthetic data generation platform meets or addresses each item. 
Domain 1: Technical Capability
· Data Generation Approach: Describe the technical approach used to generate synthetic data (e.g., physics-based rendering, 3D engine simulation, generative AI models, data augmentation, hybrid pipelines). If multiple methods are used, describe how they are combined and the role each plays. Describe how the data generation approach will model sensor physics, thermal signatures, atmospheric effects, and material reflectance. Describe what inputs the platform requires to generate synthetic data - can the platform generate from scratch using only scene parameters, or does it require reference imagery or existing datasets as input? 
· CV Relevance: The platform will generate synthetic EO/IR imagery with structured metadata for each frame. The metadata associated with each frame shall include attributes describing environmental and physical conditions present in the scene such as lighting, precipitation, atmospheric effects, material reflectance, and camera orientation, though these examples are not exhaustive. Respondents are expected to propose and explain a comprehensive set of metadata fields that capture these conditions as well as bounding boxes for each identified object. The metadata should prioritize environmental and physical descriptions that provide the greatest value for computer vision model development and evaluation, while remaining consistent and machine-readable. 
· Quality Validation: Describe how the fidelity and usefulness of generated synthetic data is validated, including any quantitative metrics or validation methodologies used to assess output quality. Describe if validation metrics include validation against real-world data, and if so, how that real-world data is collected.
· Scalability & Performance: Identify how the platform can generate datasets at volumes sufficient for deep learning model training. Describe generation throughput (images per hour), total volume capacity, and the ability to rapidly regenerate modified datasets. Platform provides control over scene parameters including but not limited to target objects, terrain, weather, lighting, time of day, and sensor characteristics. Describe how users configure and vary these parameters. Platform can simulate low-probability, high-consequence scenarios not feasibly captured through real-world collection. Provide examples of edge-case or threat scenario generation. 
Domain 2: Integration & Interoperability
· Pipeline Integration: Identify the tooling used to generate the synthetic data.  How does this platform output integrate with common MLOps architectures? Describe supported export formats, experiment tracking compatibility, and how generated data feeds into model training pipelines.
· Data Standards Compliance: How does the platform output comply with Department of War (DoW) and Chief Digital and Artificial Intelligence Officer (CDAO) data governance standards? Standards can be found in the CDAO “DoD Metadata Guidance Version 1.0, January 2023”, accessible at this link: https://www.ai.mil/Portals/137/Documents/Resources%20Page/DoD%20Metadata%20Guidance.pdf
Domain 3: DoW Experience & Readiness
· Prior DoW Engagement: Describe any active or prior contracts with DoW entities. Identify participation in innovation programs (e.g., AFWERX, DIU, SOFWERX) or direct collaboration with military services.
· Security Posture: Describe the security posture of the platform and key personnel. Identify any existing clearances or eligibility for clearances held by key personnel. Describe compliance posture with respect to NIST SP 800-171 (Protecting CUI in Non-Federal Systems and Organizations).
· UxSAI Model Development Environment – Identify any issues or concerns that may exist working in a DoW impact level 5 environment to provide synthetic training data in support of computer vision model development.
· Sustainment: Describe the proposed delivery model. Can the platform be hosted on government networks? Can it be deployed on SOCOM infrastructure? Describe any cloud, on-premise, or hybrid deployment options.
Domain 4: Operational Relevance
· Defense Use Case Alignment: Describe any demonstrated use of the platform for maritime domains, including the types of objects imaged.
· Problem-Solution Alignment: Identify how the platform can rapidly generate data representing novel threat presentations. Describe the process and timeline for introducing new objects into the generation pipeline. Provide a comparison of synthetic data generation costs versus real-world data acquisition for equivalent volumes and diversity.
Domain 5: Enduring Capability
· Self-Service Operation: It is highly desired that the platform can be operated by government personnel without sustained vendor involvement. Describe the user interface, workflow for generating datasets, and the level of technical expertise required to operate the platform.  Can the platform generate data in real-time?  If so, how long?
· Training & Enablement: Describe whether a training program exists for the platform. Include links to documentation, training materials, and ongoing support.
· Customization: Identify whether the platform can be tailored to mission-specific requirements without vendor-side custom development. Describe how users can add new target objects, environments, or scenarios. Assessment






Selection
The UxSAI Program team will review initial submissions to this event and downselect several (up to five) participants whose proposed solutions best align with current program objectives. Selected respondents will then receive further information and guidance to demonstrate their synthetic data generation capability during an Assessment Event. 
During the Assessment Event, each down-selected vendor will be required to deliver 30‑second videos with accompanying frames equivalent to 30 frames per second, which will be used to assess their platform’s ability to generate EO/IR synthetic training data. For each frame, they must also provide JSON metadata in a prescribed format that will include bounding boxes for all detected objects, along with additional descriptive attributes capturing relevant properties of each frame.  Vendors must also provide their proposed delivery and integration approach so that data can rapidly be utilized for CV model development. 
The assessment event will utilize several evaluation methods, including VBench metrics, human review, and industry standard computer vision metrics when computer vision models are trained on the provided synthetic data. 
The UxSAI program will independently evaluate the solutions provided and determine a winner, with the expectation that one vendor will be selected to develop and deliver a synthetic data generation capability for the program.
