
▪ Creating closed-loop Brain-Computer 
Interfaces (BCIs) for Prosthetics

▪ Studying neuron circuits and their 
contributions to behavior for Neurotherapy
▪ NHPs are ideal candidates of study for 

their physiological similarities to humans
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▪ Electric stimuli can incite/inhibit neuron 
activity

▪ Occurs over an order of milliseconds

▪ Need a system that operates within latency 
constraint to effectively target brain regions

Motivations

Latency Constraint & FPGAsDecoding Neural Activity

▪ The pre-trained LFADS model weights were 
quantized with QAT

▪ LFADS Kernel resource utilization on U55C

▪ LFADS – a Variation Autoencoder – models firing 
activity in brain regions

[2]

▪ Decoded brain states inform the stimulation pattern 
to inhibit neurons and observe the response

▪ Higher firing activity during stimulation can constrain 
inference latencies to <20ms (1/F)

▪ Modern CPUs and GPUs fail to meet this constraints on 
sequential architectures, so we look to FPGAs

▪ The existing experimental apparatus was modified to integrate the FPGA and build an online closed-loop system

▪ Raw field potentials are preprocessed into spikes before decoding

▪ LFADS kernel deploys a fine-tuned and quantized architecture

System Design

Decoder Accuracy

▪ Test and deploy additional model 
architectures (NDT, MRAE, modified LFADS)

▪ Leverage closed-loop capability in 
experiment design
▪ Investigating motion pre-planning through 

the hand-reach-out task

Future Works
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