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⚫ In the scene level, e.g., the 

wildfire scene classification, 

the training data content 

includes an image and its 

corresponding binary label

❖ Remote Sensing Machine Learning Scenarios:

⚫ In the object level, e.g., the 

building detection, the training 

data content includes an 

image with several polygons 

indicating the position of 

buildings

⚫ In the pixel level, e.g., the 

landcover classification, the 

training data content includes 

the Earth Observation (EO) 

imagery and the landcover 

class of each pixel 
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⚫ The TrainingDML-AI SWG is chartered to develop the UML model and encodings for Artificial 

Intelligence/Machine Learning Training Data. The usage of TrainingDML is to train AI/ML models, 

and to validate model results.

⚫ The SWG will investigate the feasibility and interoperability of OGC standards to use and share 

geospatial Training Data in AI/ML applications and describe gaps and issues that can lead to a 

new geospatial standard.

⚫ The geospatial Training Data categories will include, but are not restricted to, remote sensing 

imagery, moving features (e.g., vehicle trajectories), and related spatial content. 

⚫ The UML model and encodings will consistent with the OGC standards baseline to exchange 

and retrieve the geospatial training data in the Web environment. 

❖ Purpose of the Standard Working Group:
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⚫ Discuss the cutting-edge issues of training data for AI in the geospatial community;

⚫ Design the UML model and encoding of TrainingDML for AI ;

⚫ Define the description of spatial and temporal representativeness;

⚫ Define the description of whether it’s a classification or object detection task, type of applicable 

AI/ML model/algorithm, preferred accuracy level, techniques used to generate the training data, 

original data used to generate labels;

⚫ Define the description of the permanent identifier, version, license, training data size, dates of 

measurement or imagery used for annotation, uncertainty of the measurement, data privacy, etc;

⚫ Define the description of quality evaluation (e.g., training data errors, training data sparsity) and 

the provenance (all intermediate data and training process);

⚫ …

❖ Scope of Work for TrainingDML-AI SWG :
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⚫ Stage 1 (Proposal):

⚫ 01/30/2021 OGC 21-003 submitted to portal

⚫ Hydrology and Geociences DWG mailing lists discussion on names 

⚫ Stage 2 (Ad hoc session): 

⚫ 02/27/2021 OGC 21-003r1 submitted to portal

⚫ 03/22 SampleML ad hoc session at 118TH OGC MEMBER MEETING, discussion on Name 

Abbreviation and O&M harmonization

⚫ Stage 3 (Seeking Public comment):

⚫ 04/09/2021 OGC 21-003r2 submitted to portal

⚫ Seeking public comment for SampleML Charter: 04/15/2021-05/05/2021

⚫ Stage 4 （TC Vote）

⚫ 05/26/2021 OGC 21-003r3 submitted to portal after addressing public comments

⚫ Reporting to 119TH OGC MEMBER MEETING and starting TC vote to approve charter
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⚫ Stage 5:

⚫ 08/09/2021 The SWG vote in the TC has passed

⚫ Based on the comments on the votes, the full name of SWG/standard has been changed to 

“Training Data Markup Language for Artificial Intelligence”. The abbreviation has been 

updated to “TrainingDML-AI”. The data quality in TrainingDML has been aligned with ISO 

19157
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⚫ Scene level： It is necessary to consider the scene label correctness, image size, degree of class balance, 

etc.

❖ Remote Sensing Machine Learning Scenarios

image size

256×256

Scene Label Correctness Image Size Class Balance Degree

Label :Forest

Ground truth: River 

The image size is too small 

for the general AI model

The distribution of label 

classes is skew

image size

16×16

Forest.jpg
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⚫ Object level：The annotation of the object detection records the coordinate of the object, it is necessary to 

evaluate the positional accuracy of the object label, omission of object labels, label overlap rate, etc.

❖ Remote Sensing Machine Learning Scenarios

Label Positional Accuracy Object Label Omission Label Overlap Rate

Red: correct label

Yellow : offset label

Red :  correct labels

Yellow : missing label

Red Object : Car

Yellow Object: Building

Ground truth: tennis court
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⚫ Pixel level：The label of segmentation record the land cover/land use type in every pixel and the semantic 

relationship between each category, considering pixel label correctness, image size, degree of category balance.

❖ Remote Sensing Machine Learning Scenarios

Pixel Label Correctness Image Size Class Balance Degree

Label :paddy field 

Ground truth: wheat
The image size is too small for 

the general AI model

The quantity distribution of 

land cover species is 

unbalanced.

Image source

image size

25× 𝟐𝟓

image size

512× 𝟓𝟏𝟐
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❖ The AI Training Data Quality Model

We defined the AI Training Data Quality using two strategies: add quality elements as attributes, and map quality 

elements to ISO 19157.

Map quality elements to ISO 19157

⚫ AI_TrainingDataset

⚫ AI_RSTrainingDataset

⚫ AI_TrainingDataQuality

⚫ AI_RSTrainingDataQuality

⚫ AI_SceneRSTDQuality

⚫ AI_ObjectRSTDQuality

⚫ AI_PixelRSTDQuality

Add quality elements as attributes

Quality elements from user-centric view
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⚫ Refining the data quality characteristics for TrainingDML-AI

⚫ Seeking inputs from wider communities


