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Manage Data Source (1) Data Exploration (2) Data Visualization (3) Model Building (4)

Prediction (6)Model Validation (5) Prediction Results (7)
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• Automation of Machine Learning model

development and prediction in few steps

• Application can be used with minimal machine

learning knowledge

• Dynamic connectivity to existing data sources in

network file share, database and big data cluster

• Explore and visualize datasets prior to building

model and prediction

• Access to the historical model and prediction

results
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Task 6: AI for EM Problem Set (D&D): Structural Health

Monitoring of D&D Facility to Identify Cracks and Structural

Defects for Surveillance and Maintenance

Task 7: AI for EM Problem Set (Soil & GW): Exploratory

Data Analysis and Machine Learning Model for Hexavalent

Chromium [Cr (VI)] Concentration in 100-H Area

Task 8:AI for EM Problem Set (Soil & GW): Data Analysis

and Visualization of Sensor Data from the Wells at the SRS

F-Area using Machine Learning
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Identify Cracks and Structural Defects for Surveillance and Maintenance 

Site Needs:

• Assess the structural integrity of aging facilities in support of ongoing surveillance and

maintenance (S&M) across the DOE complex.

• Adequate inspections and data collection / analysis to be performed on a ongoing

basis.

Objectives:

• Investigating specific applications of artificial intelligence and big data technologies to

solve DOE-EM problem sets.

• Data Collection from the simulated testbed at FIU facility using imagery devices like

Camera and Lidar.

• Implement Structural Health Monitoring (SHM) using Deep Learning (DL) algorithms to

identify cracks on surfaces.

• Implementation of Auto Encoders (AE) with Convolutional Neural Network (CNN) layers

and post image processing.

• Implementation of YOLO algorithm for the Object Detection.

• Deploy trained Machine Learning and Deep learning models in iOS devices on site.
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Identify Cracks and Structural Defects for Surveillance and Maintenance 

Convolutional AutoEncoder (CAE) Deep Learning Architecture

Ground truth

•Manually done.

•Used for accuracy.

Green

Early model

•No optimization.

•No data augmentation.

Blue

Intermediate model

• Initial optimizations.

•Some data augmentation.

Yellow

Final model

•Complete data augmentation.

•Best one!

Crack Detection Results

Crack Detection and Heat map
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Task 7: AI for EM Problem Set (Soil & GW): Exploratory Data Analysis and Machine 

Learning Model for Hexavalent Chromium [Cr (VI)] Concentration in 100-H Area

Site Needs:

• To identify temporal and spatial relationships of subsurface chromium

transport that reduces uncertainties in the conceptual site model (CSM).

• Data analysis & prediction using Artificial Intelligence and Machine

Learning algorithms.

Objectives:

• Data source identification and pre-processing for data cleansing,

discretization, and transformation.

• Perform exploratory data analysis using state-of-art statistical methods

and various machine learning algorithms.

• Develop AI/ML models to explore spatiotemporal relationships of

subsurface hexavalent chromium transport.
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Task 7: AI for EM Problem Set (Soil & GW): Exploratory Data Analysis and Machine 

Learning Model for Hexavalent Chromium [Cr (VI)] Concentration in 100-H Area

LSTM AutoEncoder / Decoder Based Anomaly Detection Results
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Data from the Wells at the SRS F-Area using Machine Learning

Site Needs:

• Develop machine learning tools to automate the monitoring and

forecasting of contaminant transport dynamics at the Savannah River

Site (SRS) F-Area to support DOE-EM’s goal for long time monitoring

of contaminated groundwater sites.

Objectives:

• Develop data exploration tools for understanding the spatial and

temporal distribution of the F-Area dataset.

• Develop a spatial interpolation approach for estimating a plume.

• Examine proxy variables at the site.

• Develop a sensor placement optimization approach for identify subset

of wells that captures the overall plume dynamic.
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Data from the Wells at the SRS F-Area using Machine Learning

Water Table optimization (single timestep)

Multi-analyte optimization (Multiple timesteps)
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Advanced Automated 

Machine Learning System 

Demonstration
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