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Scene Data Fusion (SDF)

Scene Data Fusion enables free moving, real-time, 3D gamma-ray imaging with
contextual data fusion
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SDF: How 1t Works

The basic picture
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“The Claw” at Chernobyl

Via Compton imaging
(137Cs)
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SDF: Toward Quantitative Imaging

* Existing Capability
The nearly full picture

Near field clutter
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Knowledge of the scene and accurate pose information is
essential for accurate, quantitative 3D imaging

3D Scene Data Fusion | 6



Scene Data Fusion (SDF)

SDF: Modular hardware, integrated by software
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Localization and Mapping Platform

LAMP: A modular contextual sensor package and data processing platform

GPS/INS,

Single Board Computer

Optical Camera
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Integration with Commercial Systems

Commercial, hand-portable gamma-ray imaging instruments have been
integrated with LAMP to provide full 3D SDF capabilities

GeGi-LAMP Polaris-LAMP

Enhancement with with SDF/LAMP enables:

*  Fully 3D mapping

»  Static and mobile measurements

* Improved localization with contextual
information

*  Remote mapping via local data processing
and data streaming to tablet

*  Demonstration in safeguards relevant
scenarios

NS4

NA24
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3D Imaging of DUF6 Cylinders at ORNL

* 3D Compton imaging of 1.0 MeV line
from 238U decay chain

* 4 minute measurement

* Polaris-LAMP
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3D Imaging at Paducah — DUF6

Polaris-LAMP
186 keV Coded Aperture Image
240 seconds of data 1-2% enriched cylinders

Emptied 1 KOH scrubbed
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SDF For Hold Up Measurement

* High resolution imaging with SDF could improve hold-up monitoring and
assessment by providing:

* Characterization and quantification of hold up in 3D
* |sotope-specific mappingin 3D
* Contextual data for consistent analysis and interpretation

* Utility of SDF for hold-up will improve with:

* Improved characterization of system response

* Automated semantic segmentation and material classification from 3D
scene data

* Improved uncertainty quantification
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Thank you!

The safeguards work was performed under the auspi . Department of Energy by Lawrence Berkeley National

Laboratory under Contract DE-AC02-05CH11231. The project V\;as funded by the U.S. Department of Ej\ergy/National
- Nuclear Security Administration’s (DOE/NNSA's) Office of Nonproliferation and Arms Control (NPAC). [

f
The unmanned aerial systems material is based upon work supported by the Defense Threat Reduction Ag'ency under IAA

10027-21370 and 10027-23334. This support does not constitute an express or implied endorsement on the part of the
United States Government. ‘
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