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ART Architecture

Functions of each models:
Comparison layer:

-accept binary input X

-initially pass XtoC.So C =X

-binary vector R is produced from
recognition layer to modify C
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Figure 8-2. Simplified Comparison Layer



ART Architecture

-each neuron in the comparison layer has 3
Inputs:
X: Input vector
P;: weighted sum of recognition layer output
Gain 1: same signal to all neurons
-use “two-third” rule

=> at least two of a neuron’s three
Inputs must be one, otherwise, the
output is zero.

-initially, Gain 1 is setto one and R are set
to 0.
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ART Architecture

Recognition layer:
-compute dot product of B and C
-the neuron with largest output wins

-the winning neuron is set to one others
are set to zero.

Gain 2
-OR of components of X
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ART Architecture
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ART Implementation

Initialization
T;, B;, Vigilance level p
B;:
0<b; < L/(L-1+m) foralli, )
m: # of components in the input vector
L: as constant > 1 (L=2, typically)
all b;; are the same value
T t;=1 foralli,
0 :0<p<1 coarse distinction at first, fine
distinction at last.
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ART Implementation

.« 2 Recognition
* NET,; = (B;*C)
. OUT=1 NET>T
. 0 otherwise
« 3. Comparison
#of 1 m C
#of 1m X
4. Search

Searching process is going until a pattern is
2014tffatched or no patter4simatched. 44



ART Implementation

. If the input X is matched,

b, =(Lec)/(L-1+ ;elk)

¢, : the i"" component of C
J:firing neuron
L=2

for newly stored T; .
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ART Algorithm

Initialization

2.

L>1, O<p<1
0< b;< LAL-T+m) for all / /
f,].=7 forall / /

While stopping condition is false, do 3-12:
3. For each training pattern(X),
do 4-11:
4. SetR=0, C=X
5. For each node In

recognition layer that is
not inhibited (r=--1):
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pattern
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ART Algorithm

6. If l; # - 7, = (EJOQ)
7. While Reset iIs true

8.

SUBAE R R

Find winning

neuronj, If 7=
then this
cannot be

clustered.

Let E :IJ1

compute C

a7



ART Algorithm

10.
. _# of 1 im C _
TS =y 1im x Bt
. # of 1 m C
= = > . 11;
i S W of 1 X £, proceed to

11. Update B,, T,=C
12. Test for stopping conditions
a. no weight change
b. maximum number of
epochs reached.
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ART Algorithm

Stopping conditions:

a. no weight change

b. maximum number of epochs
reached.
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ART?2
—T—SEVeral sublayers Teplace FTTayer

2. Update functions:

Vi , Xo= Wi , @ = pif
e+|V| e+|W| e +||Ef

W, =35; +au;, P, =Y +€Wﬁ, Vi = T(xk)'l'bf(qz)

b

3. Parameters:
m: dimension of input vector
n: number of cluster units
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F; layer

Expanded node i
in F; layer
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ART?2

3. Parameters(continue):

4. a, b: fixed weight in F1, cannot be zero.
5. C: fixed weight used in testing for egd
Reset, 0<c<1. 1—d <1
6. d: output activation of F2,
7. e: a small parameter to prevent
division by zero when norm of a
vector Is zero.
8. €. noise suppression parameter
9. o learning rate

10. p: vigilance level

2014/4/13 S ME 52



© 0N O AW

2014/4/13

C.

ART?2

a1 b’ C1 d’ e, e; a, p
perform # of epochs of training
For each input pattern, S,

Algorithm:
a. Initialization:
b.

do d. to m.

d. update F1

u'l- gob

Xii=

S;
e+[S||°

Wii = S’iib

9 ﬁ%f?%aﬁgm%: O,v,=7(%) |
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U uptaE T

u;

X;

Wli
e+’

v, b
e+|V|
=S, +au,

P
Qii = ) Wt
e-+[|P]
o=, v = () +bf(a)
compute signal to F2

Yj :Zb@-pi
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ART?2

fr=———=\ie-ResetrstrueTdo g. to h.

g. Find winning neuron J in
F2

h. Check for Reset:

u;

V;
=——7, P, =W +0dt;,
e+ |V )

u; +Cp,

el ol
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ART?2

T TMRITE
then y;= -1 (inhibit J)
Reset Is true; repeat
f.

) If [|R]| >= p- e,
then

W,
c+ ]’
ii = i b i
i RRAGALICY
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ART?2

DO 1o I for#oflgarning

iterations.
N J- update weight for
neuron J

ty = adu, + {1+ ad(d -1,
= ad, + L+ (@ ~Dip,

k. Update F1
__ %% o w
. e"’z‘F""\ﬂ"l* ]
T @*HllEIII*W’ = S +akk,
P, =
2014/4/13

u'l:h__ '15 viz
B MPZR BR

F(x)+bf(g,)
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m.

ART?2

. Test stopping condition
for weight updates.

Test stopping condition for #
of epochs.
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m.

ART?2

. Test stopping condition
for weight updates.

Test stopping condition for #
of epochs.
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