LMS Learning
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Q1: Use LMSto learn the following weights and simulate it by Matlab
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= —d(k)x(k) + x(k)x" (k)w(k) = —d(k)x(k) + w’ (F)x(k)x(k)
= —[d(k) —w' (F)x(k)]x(k) = — e(k)x(k)
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Therefore, the learning rule for updating the weights using the
steepest-descent method as

wik + 1) = w(k) + p[—V,.J(w)] = wik) + pe(k)x(k)
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Where p is learning rate with 0 < g < —— 0OF 0 < <
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Step 1. Set k= 1, initialize the synaptic weight vector w(k = 1), and select values for toang
(7

Step 2. Compute the learning rate parameler as
Iy —
T+t 1 : searching time constant
: 1 100 <=17<=500
Step 3. Compule the error
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Update the synaptic weights wi(k + 1) = wj(k) + (k)elk)x k). for i=1.2.....n.
[ convergence is achieved, stap; else set & « £ + 1. then go to step 2.
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(4) Matlab #z ;¢

1 «clc
2 clear all
3 x=zeros(?,15);
4 d=zeros(l,15);
5 xfl,za=[1222334555878 8 9];
6 ox(2,:0=[2 53245865878 A40938];
T od=[2 1221323434243 4];
& Cx=x%x'/15;
0 1:0=0.9maxieig(Cxzi;
10 tau=200;
11 w=zerosi2,13;
12 b=zeros(l,1);
13 +=0;
14 cw=10000;
15 a=0:cw-1;
16  for j=l:cw
17 t=t+1;
15 Ted ta=1c07¢ 14t/ tany;
149 for i=1:15
20 w=x( 1, 10w D42, 1% 204h;
21 yo{ ] )=v;
22 e=d{1)-v;
23 enl ] i=8;
24 w=u+1rl t)*¥e*x( -, 1);
25 wal 1, ] 1=w;
26 h=h+1x(t)1*g;
27 haf ] i=h;
28 end
29  end
30 subplot{2,2, 1
31 plotia,wod
32 azxis([-inf,inf,-7,7]
33 xlabelf '¥mgry;
34 title( 'EISEILHE");
35 zubplot(2.2,2)
3 plot{a,en)
37 axisi[-inf,inf,-7,7])
38 xlabelf ':WEr'y.
39 title( 'EFEEEAZEME");
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Cx=x*x'/15;
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Where p is learning rate with
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Problem 2

Q2: Use the smple perception with the sigmoid function to learn the
digital 0~9 shown in right figure. (Use one neuron)
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Step 1. feed forward
computation

quj:] = ‘{rj[ﬁ‘} = Tq{k}

lrf“"} e [” [M]

- r[z Uy (k) + u,?]
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Step 2. feedback learning

k4 1) = wy (k) + pad ()| 1 — 35 (k) | x(k)
or

Wik 4 1) = (k) + peed, (k)| = vyl (k)

where fj=1,2, .., .




Binary sigmoid function , [
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Where a is the slope parameter ' Al
'
The function is continuous |

and differentiable |

(3) Matlab ##3% :

1 - «clc;
2 - clear all
3- x=[00O0O0O0CO0OOCOODODOOQOOOOOOODOOOODOODODOOOOD
4 loopgtlili1itirirtio0o00100001100010O0C00D0
5 loopQgtltoooo0rtiooo0loo0on0Oolio0oLOOO0D
& li1t11t1o0o000000O0O01O0O00O0Q0O0DO0CO0CODTLIOOD0O0D
7 li1t11t1o0o000110001000O012100010O0C00D0
) 1111111111 0001000011000100000
o loopQgooQoooo0o0tlOOOOOOODODIOOODODOODOOD
10 11111111111 000100001100010000D0
11 li1t11t1o0o000010O0O010O00O0QD01I0O0O01O0O0CD00D
12 1111111111 o0o00000001100000000D0
13 = w=randi40,1);

14 - sg=0.05;

15- d=[0.90.80.70.60.,5040.320.20.107;

16 = a=0.5;u=0.25;

17 - whk=10000;

18 - xa=0:mh-1:

19 = for j=1l:mh

a0 - for 1=1:10

21 - w=x{ 1, )*wtsq;

21 - v=1/1{ 14exp( -a*v) ) wol ] )=y 7t 1)=y;

23 - e=d{ 1)-v;eal ])=g;et({1)=0;

24 - w=wtn¥ate®r - (#M2)0 ¥ (1, -0

5 - end

26 - end

27 - plat (xa,eo,'k")

28 - axls([-inf,inf,-1.5,1.53])

29 - xlahel( ¥y

30 - title( 'EFREEHEE);
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Command. Vindow LI 4

== ikl
d =
Columms 1 through &
0.9000 0. &000 0.vooo 0.s000 0.5000 0.4000 0.z000 0.2000
Columms 9 through 10
0.1000 0
> vl
¥t =
Columms 1 through &
0.9000 0, a9 0,040 0. 4000 0.4972 0.4025 0.2973% 0.1949
Columms 9 through 10

0.1020 0.0028

=
ds®2 iyt besbitiie
2990 9991 9992 9993 9994 9085 9936 9087 9093 2939 10000
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Step 1. feed forward
computation

¢y k)= :I'III,HL ) — ¥alk)
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Step 2. feedback learning

w,lk + 1) = wy (k) + pae, (k ]ll — j'i:.i-'r{]. x(k)
or _.
Wk 4 1) = k) + pad, (k)| | = vk |x (k)
where j=1,2, ...
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