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The First Multi-Behavior Brain Upload
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The Singularity has belonged exclusively to artificial minds, until now. For decades, whole-
brain emulation has been the tantalizing counterpart to artificial intelligence: copy a biological
brain, neuron by neuron and synapse by synapse, and run it. Today, for the first time, | am
releasing a video from a company | helped found, Eon Systems PBC, demonstrating what we
believe is the world's first embodiment of a whole-brain emulation that produces multiple
behaviors.

Watch the video here:


https://x.com/alexwg/status/2030217301929132323
https://eon.systems/
https://eon.systems/

simultaneous brain emulation

In 2024, Eon senior scientist Philip Shiu and collaborators published in Nature a
computational model of the entire adult Drosophila melanogaster brain, containing more
than 125,000 neurons and 50 million synaptic connections, built from the FlyWire
connectome and machine learning predictions of neurotransmitter identity. That model
predicted motor behavior at 95% accuracy. But it was disembodied: a brain without a body,

activation without physics, motor outputs with nowhere to go.

Now the brain has somewhere to go. Building on previous work, including Shiu et al.'s whole-
brain computational model, the NeuroMechFly v2 embodied simulation framework, and
Ozdil et al.'s research on centralized brain networks underlying body part coordination, this
demonstration integrates Eon's connectome-based brain emulation with a physics-simulated
fly body in MuJoCo. The result: multiple distinct behaviors driven by the emulated brain's
own circuit dynamics. Sensory input flows in, neural activity propagates through the
complete connectome, motor commands flow out, and a physically simulated body executes
the output, closing the loop from perception to action for the first time in a whole-brain

emulation.


https://www.nature.com/articles/s41586-024-07763-9
https://www.nature.com/articles/s41586-024-07763-9
https://en.wikipedia.org/wiki/Drosophila_melanogaster
https://flywire.ai/
https://neuromechfly.org/
https://www.biorxiv.org/content/10.1101/2024.12.17.628844v1.abstract
https://mujoco.org/
https://eon.systems/
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recent MuJoCo fly used reinforcement learning, not connectome-derived neural dynamics,
to control a simulated body. C. elegans projects like OpenWorm have attempted embodiment
but with far smaller nervous systems (~302 neurons) and limited behavioral repertoires. No
one has previously demonstrated a complete emulated brain, derived from a biological

connectome, driving a physically simulated body through multiple naturalistic behaviors.

The implications cascade upward. Eon's mission is to produce the world's largest
connectome and highest-fidelity brain emulation, targeting a complete digital emulation of a
mouse brain and laying the groundwork for eventual human-scale emulation. A mouse brain
contains roughly 70 million neurons, 560 times the fly's count, and the team is currently
amassing the connectomic and functional recording data needed to attempt it, combining
expansion microscopy to map every neural connection with tens of thousands of hours of
calcium and voltage imaging to capture how those networks activate in living tissue. If a fly
brain can now close the sensorimotor loop in simulation, the question for the mouse
becomes one of scale, not of kind.

Watch the video closely. What you are seeing is not an animation. It is not a reinforcement
learning policy mimicking biology. It is a copy of a biological brain, wired neuron-to-neuron
from electron microscopy data, running in simulation, making a body move. The ghost is no

longer in the machine. The machine is becoming the ghost.

Eon is scaling its team and infrastructure to attempt the mouse and human brains next. Those

who want to follow or support that effort can learn more at eon.systems.
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