Memristive spinal cord
segment prosthesis

Research project



Problem

Current cutting edge
neuro-rehabilitation
technology is not
self-learning and self
adaptive that prevents a
patient to restore the walking
pattern with the self adaptive
properties that are important
to update the walking speed
and direction.




Solution

We propose to use selfataptive properties of
memristive devices to combine wit CMOS
electronics to create neurons, nucleus, reflex arc
and CPG to generate the walking pattern.

Memristive devices are used as a synapse
prosthesis, while neuronal soma is created via
CMOQOS technology that could be easy to
minimize and probably used as implantable
device.
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Fig 1.1 The overall architecture of the proposed approach of synthetic

neuronal circuit and synthetic memristive reflex arc. A - adapter, S -
stimulator, CPG - central pattern generator.




MeMpPUCTOpPHbLIN NPOTES
OYHKLUMOHaNbLHOro otaena
CMMUHHOIo Mo3ra

ViccnegoBaTeNbCKUN MPOEKT



[Tpobnema

Camasa coBpeMeHHasd
TEXHONoruns
Henpopeabunutaymm Ha
TEKYLLUN MOMEHT He
camoajantupyema un He
camoobyyaema 4YTo He gae
BO3MOXXHOCTW BOCCTAHOBUTb
naTTEPH XOXOEHUS
MNOJSTHOLIEHHO.




PelluHue

Mol npegnaraem Ucnosib3oBaTb camoaganTmbiHE
CBOMCTBA MEMPUCTMBHbIX YCTPOWUCTB B
covetaHum ¢ KMOIT texHonoruamu angd
CO3aHnNA HEUPOHOB, A4ep, pednekTopHOU ayrn
n UI'YA ona reHepaumm natrepHa XoxaeHus.

B naHHOM crnyyae MeMpUCTMBHbIE YCTPOMCTBA
NCNONb3YHKTCS KakK NpOoTe3bl CMHAMNCOB 1 coOMa
HEMpOHOB co3aatotcsa Ha ocHoBe KMOI'
TEXHOSOMMN KOoTopast MOXKET ObITb NEerko
MUHUMN3NPOBAHA 40 MMMITaHTUPYEMOrO
yCTpOUCTBA.
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Fig 1.1 The overall architecture of the proposed approach of synthetic

neuronal circuit and synthetic memristive reflex arc. A - adapter,
stimulator, CPG - central pattern generator.
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