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Identification and Significance of Innovation
To address the NASA need for a compact NDE system for evaluating the structural 
integrity of spacecraft components during spaceflight, POC proposed and developed 
a new Structural Integrity Inspection and Visualization System (SIRIUS), based on 
x-ray side-scattering tomographic imaging, achieved by acquiring 2D images of 
Compton-scattered x-rays produced by multiple exposures of the object, with 
subsequent 3D reconstruction of the inspected structure for high-resolution 
detection and localization of defects. The SIRIUS system provides detection and 3D 
localization of defects and damage in composites, ceramics, lightweight alloys, and 
other typical spacecraft materials with a spatial resolution of ~2 mm and field of 
view 20x12x8 cm. 

Technical Objectives
1. Development of the overall fully integrated SIRIUS Phase II design. 
2. Development of a high-performance X-ray imaging system.
3. Development of the algorithms and software for 3D image quality and resolution 

enhancement, as well as artifact reduction.
4. Development of a compact, fully integrated SIRIUS Phase II system.
5. Development of an advanced, user-friendly GUI for image acquisition, processing, and 

display. 
6. Demonstration to NASA of the Phase II SIRIUS performance. 
7. Identification of the commercial potential of the developed SIRIUS technology.
Work Plan
Task 1. Develop the Phase II SIRIUS Design
Task 2. Develop or Procure Large-Area X-Ray Imaging Detector (LAXID)
Task 3. Develop Apodized Multiple-Aperture X-ray Optics (AMAXO)
Task 4. Develop Algorithms and Software for Advanced Image Deconvolution
Task 5. Develop Algorithms and Software for Axial Resolution Enhancement
Task 6. Develop Algorithms and Software for Artifact Reduction
Task 7. Develop or Procure a Compact X-Ray Source
Task 8. Develop or Procure the SIRIUS Hardware Components
Task 9. Integrate and Test the SIRIUS Phase II System
Task 10. Develop a GUI for Image Acquisition, Processing, and Display
Task 11. Demonstrate the Performance of the SIRIUS Phase II System to NASA
Task 12. Explore the Commercial Potential and Product Viability
Task 13. Prepare and Submit Reports

NASA Applications
Noncontact, single-sided NDE of spacecraft components during spaceflight, with
the capability to provide reliable, high-resolution assessment of the location and
extent of damage within thermal protection, MMOD shields, inflatable habitats,
EVA suits and vehicles, electronic systems, conductive structures, pressure
vessels, and other lightweight materials, with the ability to function in hard-to-
access areas within both pressurized habitable compartments and external space
environments.

Non-NASA Applications
NDE of multilayer metal/composite structures in aging and modern commercial 
and military aircraft, spacecraft, and light marine vessels.

Contact
Victor Grubsky, Director of Advanced X-Ray and Optical Technologies
Physical Optics Corporation
1845 West 205th Street, Torrance, CA 90501-1510
Ph: (310) 320-3088; Fax: (310) 320-4667; Email: vgrubsky@poc.com

Estimated TRL (1 – 9) at beginning and end of contract: 
Start of Phase II: TRL-4; End of Phase II: TRL-6
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In-Space Structural Integrity Inspection and 
Visualization System (SIRIUS)

Left: Phase II SIRIUS prototype for NDE of spacecraft components based on Compton 
Imaging Tomography (CIT). Right: Example of 3D visualization and defect mapping 

(in this case, in multilayer aluminum) in aerospace materials produced by SIRIUS.


