An information processing system having signal
I nt erconnect ed by processing junctions that simulate and exterg
JAL, PROPERITY QRGANIZSBON] | Unct NG

neur al
THERLPEELs a new signal to anot her

- signals from one signal

mmmomth@wayepmlm mmem ngmmm EOOEERATIQN: TREATY 6RCDy

. Sshown iworLD®
processor

net wor

processors that

yl ogi cal

YU
‘ecei ves

pat t
to s
. feed
~j unck
inr

(WMWS can be adjusted to |ear
ecel v 1sgnal S. 11 June 1997 (11.06.97) Us

(74) Agent: HARRIS, Scott, C.; Fish & Richardson P.C,, Suite.

si gral

i Nt ef Bl w&g;a‘ §%.and s onf ‘tenpo

varlLtlo i %L:;ecel ved sitgnal . O éie r(ﬁ#?' proce55| ng Juncl}fl‘l' ons c?gge%stly 5

to 3 cel n signal froma sj 9N3lusprReaeaaPusRipoDae:di f7iDesat l9ys (1112.98)
" pro ' St-eaf-g-ghet—proeessors—Hhi-s—tt+eanstoris—

a tef plicafifn NambérON2l HcTtiséb/19ss $ (BinyiRagnheed Slatéh: ANHM, AT} LUTAC] B4, BB, BG, R,

rn of junction events and provides
@ Hiterpationsbijling Date: Each 41 yredPI8§1196.28) 4
ack signal froma downstream signal

(71) Applicant: UNIVERSITY OF SOUTHERN CALIFORNIA
[US/US]; Suite 313, 3716 S. I-Iope Street, University Park,
CA 90027 (US).

(72) Inventors: LIAW, Jim-Shih; 2061 Carolwood Drive, Arcadia,

CA 91006 (US). BERGER, Theodore, W.; Los Angeles,
CA (US). ' '

1400, 4225 Executive S_quare, La Jolla, CA 92037 (US).

N ex [BYNemIGHACN, mmDIQEE,IBS

L ERTAeR s

(GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasmnpatent
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
(AT, BE, CH, CY, DE, DK, ES, FL, FR, GB, GR, IE, IT,
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI,
CM, GA, GN, ML, MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit fbr amendmg the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: DYNAMIC SYNAPSE FOR SIGNAL PROCESSING IN NEURAL NETWORKS .

NI N2 N3 N4

(20 20 20 20 )
37 37 37 37
51 51 51 51

(212127

“Hit"
"H.elight"

"Hat"

“Hut"

Before Training

(S7) Abstract

An information processing system having signal processors that are interconnected by processing junctions that simulate and extend
biological neural networks. As shown in the figure, each processing Juncuon receives signals from one signal processor and generates
a new signal to another signal processor. The response of each processing junction is determined by internal Junction processes and is
continuously changed with temporal variation in the received signal. Different processing junctions connected to receive a common signal
from a signal processor respond differently to produce different signals to downstream signal processors. This transforms a temporal pattern
of a signal train of spikes into a spatio-temporal pattern of junction events and provides an exponential computational power to signal
processors. Bach signal processing junction can receive a feedback signal from a downstream signal processor so that an internal junction
process can be adjusted to learn certain characteristics embedded in received signals.
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