«» UK Patent Application .,GB ,2611960 .,A

(43)Date of Reproduction by UK Office 19.04.2023
(21) Application No: 2301283.4 (51) INT CL:
GO6N 3/063 (2023.01)
(22) Date of Filing: 10.06.2021
(56) Documents Cited:
Date Lodged: 30.01.2023 CN 110188868 A CN 109833061 A
US 5446828 A US 20190122095 A1

(30) Priority Data:

(31) 16919367 (32) 02.07.2020 (33) US

(86) International Application Data:
PCT/IB2021/055107 En 10.06.2021

(87) International Publication Data:
W02022/003459 En 06.01.2022

(71) Applicant(s):
International Business Machines Corporation
(Incorporated in USA - New York)
New Orchard Road, Armonk, New York 10504,
United States of America

(72) Inventor(s):
Siegfried Friedrich Karg
Elisabetta Corti

(74) Agent and/or Address for Service:
Elkington and Fife LLP

Prospect House, 8 Pembroke Road, SEVENOAKS,

Kent, TN13 1XR, United Kingdom

(58) Field of Search:

INT CL GO6F, GO6N
Other: CNPAT, WPI, EPODOC, CNKI, IEEE

(54) Title of the Invention: Training of oscillatory neural networks
Abstract Title: Training of oscillatory neural networks

(57) The network comprises at least one network layer in which a plurality of electronic oscillators, interconnected via
programmable coupling elements storing respective network weights, generate oscillatory signals at time delays
dependent on the input signal to propagate the input signal from an input to an output of that layer. The network is
adapted to provide a network output signal dependent substantially linearly on phase of oscillatory signals in the
last layer of the network. The method includes calculating a network error dependent on the output signal and a
desired output for the training sample, and calculating updates for respective network weights by backpropagation
of the error such that weight-updates for a network layer are dependent on a vector of time delays at the input to

that layer and the calculated error at the output of that layer.
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