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3 2 #E#HE B & (som.py)

e HAHBZTEIRL. TOERLE—FHENELDZE D NSIFET,
—?ﬁb\otémvxt%wﬂ IR RITEIRLI-BZIE
yca

COIEERYERT LT IPOBOD M =L
B TREFESLIIZHS,

c TESE
http://eava.jp/spiking neuron/som.htm
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numpy

np

3 2 #E#HE B & (som.py)

matplotlib.pyplot plt

2l obal parameters

N=1008 |inear si
n_teacher = 10000 §#
np .random.seed (100)

e numpyX>matplotlib M 4

eN[Z2D VYT NDREEEHR

en_teacher®&E D

A

HE

ze of 2D map

i test seed for random number
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e numpyDHERETDELEE RLERTE



S 2 4A1E B (2 (som.py@DmainBd2k(1/2))

main():

# initialize node vectors

nodes = np.random.rand(N,N,3)# node array. each nodk has 3-dim weight vector
flinitial out put

HTODO; make out put function to simplify here

plt.imshow(nodes, |nterpn|at|un_ none )

plt.savefig(init.

Learnin g FPERFE

. nog;s(:N XNDEDTR LE3{E(RG,B)ZHE-~f-/—F
frige:

o ZM Zmatplotlib@® 14 29 5, NXN'?Z’C o (d
NDTAMI{EIZ FELT_@’&-%OT_U( P A S

e ZOHEIRRED K Zinit.pngE L\ RABID T 7AILIZLTH
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S 2 4A1E B {2 (som.py@DmainBd2k(2/2))

# teacher signal
teachers = “np.random.rand (n _teacher,3)
| range(n_teacher):

train(nodes, teachers, i)
# intermediate out put

| %1000 ==0 i< 100: Hout put for <100 or each 1000 iteration
nlt.imshnw(nudes |nterpn|at|un- none” )
plt.cavefig(st EI)+ .pr

fout put

plt.imshow(nodes, |nterpn|at|un- none’ )

plt.savefig( final.pr

e teachers| 25 E [m z:ﬂ HDIR LTE3ER,GBEZRAET S,

. ’gggh_ers@ﬁ&"(—‘ﬁg 0| 4) 1= FforXZ[BIL . trainTFEE
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« REL-E#HR OO RIINEZERENT S,




g 2L B2 (som.pyDtrainB8%1(1/2) )

train(nodes, teachers, i):
bmu = hest _matching unit (nodes, teachers[i])
Hprint hmu
X range(N):

range(N):
np.array([x,y])# coordinate of unit
np.linalg.normic-bmu)

learning_ratioli)

learning_radius(i,d)
z range (3): HTODO clear up using numpy function
nodes[x,v,z] += L¥Sx(teachers[i,z] - nodes[x,v,z])

. E(nél) Zbest_matching_unitD &Rz AN 5 (teachers[i]IZ&x bk

RNy T DESE ITforXZRIL(2E) . 1YRT DR T,
¢« TRZEIZEFIR  Wiii(3) = Wi(2) + O(2, t)L(E)(V: — Wi(Z))
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g 2L B2 (som.pyDtrainBi%1(2/2) )

train(nodes, teachers, i):
bmu = hest _matching unit (nodes, teachers[i])
Hprint hmu
¥ range (N):

range(N):
np.array([x,y])# coordinate of unit
np.linalg.normic-bmu)

learning_ratioli)

learning_radius(i,d)
z range (3): HTODO clear up using numpy function
nodes[x,y,2z] += L¥Sx{teachers[i,z] - nodes[x,v,z])

¥
C
d
L
S

e arraylENURILE R,
e linalg.normlE . RIKMILD RS (VILL) ZTETE.

e dTIEX. cZANTEITADAEEbMUDLE DM D IEE A
REOTULND,

e LSIZDUWWTIE., ZEHITHEICT,



3 2 E B ®

(som.py@best_matching unitBE£L)

hest matching

_unit (nodes, teacher):

Hcompute all norms (square)

BTODO r|mv||T

using numpy function

norms = np. zeros ((N,N))
| ranze(N) :

J
k

range (N):

range(3):

norms[i,i] += (nodes[i,j,k] - teacher[k])x%2

fthen, choose
bmu = np.argm

the minimum one
in(norms) Harzment with minimum element

# qrﬂmin returns just flatten, serial index,

so convert

It using Ilflfd"t" Irlllt‘n

np.unrave| |ndex (hmu, (N.N)

& /—KEIZ. &
BMEIMA TS,

%*L%*LIJDL\"C(kﬂ)forjl)teachertd)ﬁﬁ

e argminld. BE%H
e teacher & [Z—

(unravel_indexl|

DE/MEZERDT=86 . —FiEL D,
BFILLNVEDITRAZTEHEL., IRT,

&Y IMEDAUTIIADKRFSD, )



5 2 MBE R
(som.py@neighbourhood B8 %X)

neighbourhood(t) :Bneizhbourhood radious

halflife = float (n_teacher/4) Hfor testing

initial = float (N/2)
initialsnp.exp(-t/halflife)

o(t) = oo E}:p(—i)

e learning_radiusBE#IDETEMHZIEH T 5,
tIFIBWEDEERTYT (GHEFRE)
e A (halftime, X BERTET H/\TA—R) [IFEHT. §

a] [ 1

0000/4&,ERTFELTULVS, (10000(En teacher@;ﬂkﬁ‘iﬁ)
00 (initial, X BERXTET H/\T7A—2) . §EIF20/2L5%

FLTULVS, Q0[INDEIZIKTE)



5 CHBIEER
(som.py@Dlearning ratioB8%X)

learning ratio(t):

halflife = float(n_teacher/4) Hfor testing

initial = 0.1
initial¥np.exp(-t/halflife)

L(t) = Lgexp (— i)

tFIREDFEB R T (GHEHR)
¢ LO(BHERTETBH/INTA—A)IF0.1LHZFLTLNS,

A (halftime, F BERTE T H/\TA—2) [IBFEZ T,
10000/4 &35 FLTLNA,

tMNKELLBIZDON, IFATZAINSKE S,

AN
=
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(som.py@Dlearning radiusEE£1)

learning radius(t, dj:
Hdis distance from BMU
s = neighbourhood(t)
np.exp (-dxx2/(2%s%x2) )

O(z,t) = exp(— Eh::r?ff})

SIETTDHDo(t)IZE&ZH L. neighbourhoodI ZTIEZ#FS.

e dIFIRWEHATLVDB TR E. teachers[i| DB EFREEMNOT-F
DIAEDIEEE,

o /—FEHZEIEHE (FE)ZERDHD,
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e http://www.pirika.com/JP/ChemInfo/SOMdoubutu.html



http://www.pirika.com/JP/ChemInfo/SOMdoubutu.html
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e http://khc.sourceforge.net/scr r.html
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http://khc.sourceforge.net/scr_r.html
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Further reading

- Hybrid Kohonen self-organizing map

https://en.wikipedia.org/wiki/Hybrid Kohonen self-organizing map

Hybrid Kohonen SOM has been used in weather prediction and especially in
forecasting stock prices, which has made a challenging task considerably easier. It
is fast and efficient with less classification error, hence is a better predictor, when
compared to Kohonen SOM and backpropagation networks.


https://en.wikipedia.org/wiki/Hybrid_Kohonen_self-organizing_map
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