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Gemini-ll APU for Edge Devices in Space

[speaker1]: Welcome back to episode 9 of our podcast. Last time, we discussed how the
third party validated characteristics of high performance and low power of GSI
Technology's Gemini APU are ideal for edge devices, like drones. So, today, we're diving into
another edge use case that has seen deep interest in the GSI Gemini-Il to find out why.

[speaker2]: That's right, Alec. When looking at the drone use case, we really exposed how

the APU enables true autonomy, especially in environments where failure is not an option.
This argument is even more important for new satellites that can perform data processing
on the sensor data they collect prior to transmission.

[speaker1]: Exactly. Current satellites are often used to gather sensor data and then
transmit them to ground stations. This means more sensor data can be collected versus
the amount of data that can be transmitted during the short windows when the satellite is
within range of a ground station. So, the data collected needs to be important, usually
requested customer scans.

[speaker2]: What if the satellite could generate SAR images instead of just sending vast
amounts of radar pulses? What if the satellite could also process those images via models
to determine if there were changes to a sensitive area or look for other insights?

[speaker1]: There’s a tremendous upside that is possible when satellites move from just
data gathering and transmission to finding intelligence, and having the ability now to send
insights in a smaller data footprint.

[speaker2]: Absolutely. In those cases, the Gemini APU’s unique processing approach at
the edge offers meaningful advantages and measurable impact. Let’s look at this in detail.



[speaker1]: The Gemini-ll APU is a true compute-in-memory processor. So, streaming data
from sensors, once shaped, can be input into the APU’s array and then have multiple
processing functions applied. The APU is not limited in the frameworks it can support, so
different applications can be run on subsequent results.

[speaker2]: For instance, the Gemini APU family has been shown to be effective at
processing applications such as SAR, YOLO object identification, and change detection at
much lower power and equal or better performance than GPU.

[speaker1]: So, we could have a very high performance satellite that takes radar samples
and converts them into SAR images. Then the resultantimage can be processed with a
YOLO model and a search to identify the object. Or, an LLM can be applied to the SAR
output to generate a first token intelligence of what’s happening in the field of view.

[speaker2]: Precisely! So in terms of real world usefulness, we are looking at the ability of
autonomous storm generation identification, land change detection, fire detection in
remote forests, and even plane and ship tracking.

[speaker1]: This can also lead to smaller and more prolific satellites that could detect
launch, follow course, predict, and warn of impacts of hypersonic missiles.

[speaker2]: During our talk on drones last time, we noted how the different framework
support in the APU can also decrypt instructions coming to it or encrypt result data to be
transmitted out.

[speaker1]: Again, that's an important capability, and the crucial piece is that the same
processor can handle a variety of processing on the same data that is required for the edge
application. And, it has performance scalability for different classes of satellites.

[speaker2]: Without a doubt. You could have a single chip doing all the things we've
discussed. It can be scaled for lower power for standby operation, and ramp up for urgent



processing. You could also have larger satellites using multiple APU chips directly
interconnected and working in concert.

[speaker1]: Yes, depending on the real-time performance requirements and capabilities of
the satellite, the workload and latency can be scaled to meet critical mission
specifications.

[speaker2]: So to recap: adding Gemini APUs to satellites means they can analyze more
sensor data, spotitems of interest or detect changes, track storms or other dangers, follow
ships and aircraft, and ultimately deliver more value via actionable intelligence instead of
just raw data.

[speaker1]: It’s a fundamental shift in how we use satellites — moving from orbiting
cameras...to orbiting analysts.

[speaker2]: And we’ve only scratched the surface. If you’re an engineer, investor, or tech
leader thinking about edge Al in space, the Gemini-Il APU by GSI Technology is one of the
most compelling architectures out there. If you are a developer working on any of these
applications, please contact GSI Technology for more information on how they can
enhance your product.

[speaker1]: Thanks for joining us on this orbit-level tour! Stay tuned for our next episode!



