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A new OGC Standards Working Group (SWG) is being formed. The OGC members listed below have proposed the OGC Metadata for Geospatial Artificial Intelligence Model SWG.  The SWG proposal provided in this document meets the requirements of the OGC Technical Committee (TC) policies and procedures.


The SWG name, statement of purpose, scope, list of deliverables, audience, and language specified in the proposal will constitute the SWG's official charter. Technical discussions may occur no sooner than the SWG's first meeting.

This SWG will operate under the OGC IPR Policy. The eligibility requirements for becoming a participant in the SWG at the first meeting (see details below) are that:


· You must be an employee of an OGC member organization or an individual
member of OGC;

· The OGC member must have signed the OGC Membership agreement;

· You must notify the SWG chair of your intent to participate to the first meeting. Members may do so by logging onto the OGC Portal and navigating to the Observer page and clicking on the link for the SWG they wish to join; and
· You must attend meetings of the SWG. The first meeting of this SWG is at the time and date fixed below. Attendance may be by teleconference.

Of course, participants also may join the SWG at any time. The OGC and the SWG welcomes all interested parties.

Non-OGC members who wish to participate may contact us about joining the OGC. In addition, the public may access some of the resources maintained for each SWG: the SWG public description, the SWG Charter, Change Requests, and public comments, which will be linked from the SWG’s page.

Please feel free to forward this announcement to any other appropriate lists. The OGC is an open standards organization; we encourage your feedback.

1. Purpose of the Standards Working Group

Deep learning has made significant contributions to geospatial analysis, revolutionizing the way we understand and extract information from geospatial data. Nowadays, a large number of deep learning models have been trained to accomplish various geospatial tasks, such as land cover and land use mapping, change detection, road network extraction, and geospatial data fusion. However, the information of most models has not been well described and recorded in a standardized way, which makes it difficult to share and operate the models, and is not conducive to interoperability and reusability. Therefore, the Deep Learning Model SWG is chartered to develop the UML model and encoding schema to standardize the description of deep learning model metadata, such as framework (e.g. Pytorch, TensorFlow), neural network, training method, training data, task, quality, and license, so that models can be shared and managed in a unified framework. Meanwhile, the SWG will investigate the feasibility and interoperability of OGC standards and describe gaps and issues that may lead to a new geospatial standard.
2. Business Value Proposition

Artificial Intelligence is expected to play a crucial role in many domains and revolutionize existing technologies. During the last decade, Deep Learning techniques have improved significantly due to an abundance of data and advancements in high-performance computing. Deep learning reorients and transforms geographic information systems (GIS) and Remote Sensing (RS). Deep learning based applications are now being deployed across diverse markets to provide new solutions and increase human efficiency. Increasingly, the science community is also using these techniques to better harness the ever-increasing volume of Earth Observation (EO) data for geospatial analysis in various domains — such as smart cities, environmental management, and disaster management.
Deep Learning models are the outcome of AI development and the core of AI application. But the lack of standardized model metadata description is increasingly becoming the bottleneck to GeoAI advancement and application. In order to increase the adoption of Deep Learning techniques for geospatial analysis by researchers and practitioners, several challenges must be addressed. 1) Lack of interoperability. The lack of a uniform and machine-readable description of models makes it difficult to share and reuse models, especially in an automated manner. 2) Lack of reusability. Deep learning models may not transfer and perform well in different environments. Besides, different deep learning models may have different dependencies and operation methods, making it difficult to utilize them. 4) Trustworthiness concerns. Deep learning models do not inherently come with meta-information. Improper use of the model may lead to negative impacts, but users have no way of understanding the systematic impacts of these models before operating them. This will undermine the credibility and transparency of deep learning models. 3) Lack of reproducibility. Without standardized management, different research teams or organizations may use different datasets, model architectures, hyperparameter settings, etc., for training. This can lead to inconsistent results for the same task, making it difficult to compare and reproduce research findings.
To address these issues, it is crucial to establish a related standard to describe metadata for geospatial deep learning model to ensure FAIR principles (findable, accessible, interoperable, and reusable) for consistency.

Given the popularity of JSON, the SWG will support and be consistent with the JSON encoding that is ubiquitous on the Web. Where available, the proposed Standard will use existing industry standards commonly used by developers.
3. Scope of Work

Deep Learning Model is one of the building blocks of GeoAI. It is essential to formalize and document the metadata for GeoAI deep learning models by characterizing the tasks, architecture, operation processes, weights, model quality, and provenance, etc. The SWG will focus on the deep learning model metadata standard submission, coordinating a public comment period, and processing any comments received during this period. The final deliverable of the SWG will be a version of candidate standards for consideration by the OGC membership for approval as OGC standards.
The SWG will take on the following work actions around deep learning models:
· Discuss the cutting-edge issues of deep learning models for the geospatial community;
· Design the UML model and encoding of metadata for GeoAI deep learning models, maximize the interoperability and usability of models for various geospatial deep learning tasks;
· Define the description of model deployment and operation processes to enhance the reusability of the model;
· Define the metadata for details (e.g., framework, weights) and hyperparameter of deep learning models;
· Define the description of model provenance, including training data used for training the deep learning models and optimization method, which can be combined with other OGC standards such as TrainingDML-AI;
· Define the description of tasks and scenarios for which the model is applied, which can be combined with TrainingDML-AI;
· Define the description of model quality evaluation (e.g., accuracy on specific datasets, robustness);
· Merge the related efforts such as STAC Machine Learning Model Extension Specification and Predictive Model Markup Language;
· Best practices for documenting, storing, evaluating, publishing, sharing, and managing the GeoAI deep learning models based on the standard format, realizing the findable and accessible;
· Best practices for model deploying and utilizing, realizing the interoperable and reusable.
3.1 Statement of relationship of planned work to the current OGC standards baseline

There is no existing OGC standard that directly addresses the above requirements.
The Geospatial Deep Learning Model Markup Language is intended to be aligned with some existing OGC Standards and leverage capabilities fulfilled in part (or in total) by other standards. 

· Simple Features: Simple Features provides a distinct set of geometric objects for describing geospatial feature data. Simple Features also defines the geometry model for most other OGC feature encodings.
· TrainingDML-AI: The TrainingDML-AI SWG is chartered to develop the model and encodings for geospatial Deep Learning training data. The Deep Learning Model SWG should work together with the TDML-AI SWG to ensure the harmonization of the “value chain” for GeoAI data and model.
· STAC Machine Learning Model Extension Specification: The STAC Machine Learning Model (MLM) Extension provides a standard set of fields to describe machine learning models trained on overhead imagery and enable running model inference. The main objectives of the extension are: 1) to enable building model collections that can be searched alongside associated STAC datasets, 2) record all necessary bands, parameters, modeling artifact locations, and high-level processing steps to deploy an inference service.

· Predictive Model Markup Language (PMML): PMML uses XML to represent mining models. The structure of the models is described by an XML Schema. One or more mining models can be contained in a PMML document. A PMML document is an XML document with a root element of type PMML.
Once the SWG is established, a candidate standard is intended to be developed within one year.
3.2 What is Out of Scope?

Initially, the SWG will only standardize UML and encoding of metadata for GeoAI deep learning models. Some specific models in the field of computer vision and natural language processing may be considered later.
The SWG will not focus on the encoding of structure or weight of deep learning models, neither produce the deep learning models and algorithms.

As the Standard will be modular and multi-part, using the concept of core and extensions will allow a customized approach by implementors and data providers. If a community needs to develop a profile, it should be specified and governed by that community.
3.3 Specific Contribution of Existing Work as a Starting Point

The SWG work is based on:
· OGC Training Data Markup Language for AI SWG
· OGC Testbed-19: Machine Learning Models Engineering Report (OGC 23-033)
· OGC Testbed-18: Machine Learning Training Data Engineering Report (OGC 22-017)
· OGC Testbed-16: Machine Learning Engineering Report (OGC 20-015)

· OGC Testbed-16: Machine Learning Training Data Engineering Report (OGC 20-018)
· OGC Testbed-15: Machine Learning Engineering Report (OGC 19-027r2)

· OGC Testbed-14: Machine Learning Engineering Report (OGC 18-038r2)
· OGC Earth Observation Applications Pilot (several detailed ERs with Summary ER)

· OGC Web APIs
· ISO 19107:2019 Geographic information — Spatial schema

· ISO 19115-1:2014 Geographic information — Metadata — Part 1: Fundamentals

· ISO 19115-2:2019 Geographic information — Metadata — Part 2: Extensions for acquisition and processing

· ISO 19157:2013 Geographic information — Data quality
· ISO/TS 19158:2012 Geographic information — Quality assurance of data supply

· ISO/IEC 5338:2023 Information technology—Artificial intelligence—AI system life cycle processes
· ISO/IEC 25059:2023 Software engineering — Systems and software Quality Requirements and

Evaluation (SQuaRE) — Quality model for AI systems
3.4 Is this a persistent SWG? 

× Yes  (  No

3.5 When can SWG be inactivated?
The SWG can be inactivated once the SWG identifies no new tasks for the SWG and no open Change Requests.
4. Description of Deliverables

4.1 Initial Deliverables

The following deliverables will be the initial results of the SWG:
· OGC Geospatial Deep Learning Model Markup Language Standard (part1);
· Associated implementation guidance for OGC Geospatial Deep Learning Model Markup Language;
· Any sample code, evidence of implementation, annotated list of public comments, or compliance tests that might be developed in parallel to the Standard.
The targeted start date for this SWG is the second quarter of 2025, once the charter is approved. The SWG will aim to deliver an initial release of the candidate Standard for review by the end of the second quarter of 2026.

4.2 Additional SWG Tasks

The following tasks will be done as the technical support for SWG:
· Construct a transfer schema for existing deep learning model descriptions to support the reusability between models;
· Construct a model sharing and management prototype system as an implementation case of the Standard.
5. IPR Policy for this SWG

× RAND-Royalty Free. (  RAND for fee 

6. Anticipated Participants

This SWG will develop the Geospatial Deep Learning Model Markup Language for formulating rich metadata human and machine interpretable standards beyond the geospatial community. 
Geospatial data providers, AI developer, geoscientists, computer scientists, software engineers from academia, industry, and government will be interested in assisting with the development of this Standard and the output of the SWG.

7. Domain Working Group Endorsement

This draft charter will be presented to the GeoAI DWG with a request for endorsement.

8. Other Informative Remarks about this SWG


a. Collaboration
The work of the SWG is intended to be largely public: the SWG will solicit contributions and feedback from OGC members and non-OGC members to the extent that is supported by the OGC Technical Committee Policies and Procedures.
Other collaborators are expected to include the GeoAI DWG and the Features API SWG. As it will be relevant with the W3C Spatial Data on the Web, there may be collaboration with the joint OGC/W3C Spatial Data on the Web Interest Group.
b. Similar or Applicable Standards Work (OGC and Elsewhere). 

The following standards and projects may be relevant to the SWG's planned work, although none currently provide the functionality anticipated by this committee's deliverables:
· Observations and Measurements
· SpatioTemporal Asset Catalog (STAC)

c. Details of the First Meeting

The first meeting of the SWG will occur within four weeks of approval of the SWG charter.

d. Projected On-going Meeting Schedule


The work of this SWG will be carried out primarily on GitHub and via email, web conferences/calls, and at face-to-face sessions at OGC Member Meetings as agreed to by the SWG members. GoToMeeting teleconferences will be arranged fortnightly, and the documents will be developed on an OGC public GitHub repository. Email notifications of the issues being discussed will be made available for those unable to access the GitHub.
 


e. Supporters of the Proposal (Charter Members)

The following people support this proposal and are committed to the Charter and projected meeting schedule. These members are known as SWG Founding or Charter members. The charter members agree to the SoW and IPR terms as defined in this charter. The charter members have voting rights beginning the day the SWG is officially formed. Charter Members are shown on the public SWG page. Extend the table as necessary.
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	Organization

	Peng Yue
	Wuhan University

	Danielle Ziebelin
	Laboratoire d'Informatique de Grenoble

	Jim Antonisse
	WiSC Enterprises

	Samantha Lavender
	Pixalytics Ltd

	Liping Di
	George Mason University

	Eugene Yu 
	George Mason University

	Francis Charette Migneault
	Computer Research Institute of Montreal (CRIM)

	Chenxiao Zhang
	Wuhan University

	Jibo Xie
	Aerospace Information Research Institute, Chinese Academy of Sciences 

	Yuqi Bai
	Tsinghua University

	Mingda Zhang 
	Hubei University

	Liangcun Jiang
	Wuhan University of Technology

	Lei Hu
	Hubei University

	Ignacio Correas
	Skymantics, LLC

	Baoxin Teng
	Wuhan University

	Kaixuan Wang
	Wuhan University


 
f. Convener(s)

Peng Yue, Wuhan University 
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