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Background System Block Diagram Feature Description
Scalable The system will have the ability to scale
This proof-of-concept GPU (POCGPU) ARTIX-7 FPGA the output to different resolutions and
architecture shows the viability of using readily p— GRAPHICS PROCESSING . screen sizes. Allowing for a wider range
avallable software and hardware components to of uses.
develop GPU applications that have a potential path NE BUFFER == ERROR DETECTION . Error Detection | The system will be able to determine
to a flight system. Since this is proof-of-concept, i BE2 - when an error occurs. Errors will range
there will be no actual radiation testing but rather i rROR NECTION | | <8 ; o from small upsets to catastrophic latch-
use the injection of errors. The POCGPU 1‘ £ 3 RSN O OUTPUT __ e Ay S _
architecture should be scalable, allowing the FRAME BUFFER x ERRORS 0 - Error Mitigation |Once an error Is detected, the system
architecture to be used for both low resolution and I ' é \;\I/::)Iv\t;ethaeb;er;;hc:icggrfgtctgneﬁenrsgrtgnbde
higher-resolution applications. The proof-of- Ao oo G = displayed.
COncep’[ architecture will be able to dISplay graphiCS _____________liﬁ_-__fﬁ_ ________ ERROR CORRECTION Se|f_Hea|ing If a section of the graphics procesging
OhntO LWO diﬁlfrenltl Sl’izedd Scfreens. It iSkantiCipated | Gl isedd (stretch goal)  |unit becomes unusable due to errors,
that this work will lead to future work in GPU | | the system will be able to replace the
applications suitable for deep space missions. _TAPETSEATA_J CORRECTED GRAPHICS/IMAGE DATA corruypted section with a baciup copy of
the section from memory.
Design Requirements SUBROUTINE: KEY: OWNER:
DATA IO/GRAPHICS PROCESSING ERIC TEJEDA DeSign RiSkS
> Scallabl_e graphics outputs for different screen R BETECTION oK HORNEECK > Integration of graphics software with
resofutions COTS hardware
> Us_e_of commercial-off-the-_shelf parts | ERROR INJECTION RICHARD MEDINA > Memory allocation on device
> Utilizes open-source graphics data processing SYSTEM REPAIR/ERROR CORRECTION CONNOR MARTIN » Simulating the effects of radiation on
» Error detection and correction algorithms .
embedded into the system device
» Simulation of single-event-upsets/latch-ups due to _ _ _
ionizing radiation Original Image | Erordetection Design Concept N Design Considerations |
(PNG file) ficat i > A coptroller that can process graphics while
keeping the number of active components
Future Plans > N low, while keeping a high level of design
mitigated and > freedom.
» Randomized error injection over summer origignal image - AN > Graphical outputs that represent the concepts
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> Error detection and correction subroutines 's revivea we are attempting to prove that can be
Integrated Into system by next semester } completed in a reasonable time frame.
» Higher resolution output » The development board should be able to port
> Path t flight NS 18 converted over open-source graphics processin
ath to space 1ig to BMP file and Errors are injected P grap P J
uploaded to into system that software.
i”ftﬁg‘gég‘jmorv 5OCGPU built on simulate the effects of Important Notes > Injected errors should simulate the harsh
Error Injection Testbench Arty A7 use in a high radiation > Errors may or may not be visible on effects of use in a high radiation environment.
development environment screen depending on severity.
e board > Most errors are planned to be
ari il Ll L mitigated before the bitstream Acknowledgments
. >;ﬁfﬁ:§;?i;§ﬁ2n I, Principle Investigator: Dr. Richard Compeau
mage is _
it | TEAMQ.E;:\N Srocessed and displaved with the NASA Sponsor: Mr. George Salazar
onto screen A ; teams POCGPU. TXST Faculty: Mr. Mark Welker
via VGA o A »POCGPU: Proof-of-Concept GPU NASA & The Texas Space Grant Consortium

Open-source code used: https://projectf.io/
For more information contact:
Connor Martin at cem193@txstate.edu
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