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Abstract

Patent information could provide related technological, economic, market and law
information as an important resource if it could be explored rationally, and it would be used
as a base of company decision-making. Recently, patent information blooms at a
unprecedented rate in response of new technology emergence, speeding up of new
technology development, and more attention on intellectual property. Compared to
information's fast-developing, however, the development of patent analysis method is not
satisfying.

This paper is based on SOM method to make a related research on information
visualization. We also apply technology such as information visualization and data mining
to fulfill the mining of patent information, improve the patent analysis level, and explore
the potential information.

According to the straits of patent information, we propose a SOM-based visual model,
making some modifications to SOM methods considering the features of patent information,
which could explore more hidden information, then we prove the method validated by data
in IC encapsulation area of China patent; following, this research based on principled of
generating visual graphics, designed a visual graphics generation algorithm, and present the
excavated information with a contour map. At the end, this paper made a practical research

in 1C packaging technology, in which the model and algorithm would be validated.

Keywords. patent information; SOM; visual data mining; the module of visualization;



N N

>~ A B~ B
N NN DN

A W DN P
w
=

1.3 SOM e 9

N
w N

SO e 29



D 2 s 39
D s 40
D s 40

D 3 s 41

5 3.3 s 41

S s 42
5.4 SOM 43
5.4. SOM 44

D A s 44
DD SOM s 47
D D L s 47

D D s 53
5.5.3 SOM 58

D D 61
.......................................................................................................................................... 62

B 62
B s 62
B3 62
.......................................................................................................................................................... 63
............................................................................................................... 64
.............................................................................................................................................. 65



1-12 1010
1-2 SOM

1-3

2-1
2-2

3- 1SOM

32  SOM
3-3

4-1

4-2

4-3

4-4  SOM

4-5 SOM

4- 6 SOM
4-7

S

5-2

53

54

55

5- 6 SOM
5-7

58

5- 9 SOM
5- 10

5 11
5-12
5-13



51
5-2
5-3
5-4
5-5
5-6
57
5-8

VI



1.1

50223

(Visualization)

[1]

2006

357899

[10]

2007



[

1999 “ A Semantic-Centric Approach to Information Visualization”
“ Integrating Spatial, Semantic, and Social
Structures for knowledge Management”
2001 “ Visualizing a Knowledge Domain’s Intellectual
Structure”
3D Katy BOrner

“ Visualizing Knowledge Domains”

Steven Morris 2002 *“ DIVA: a visualization system for exploring document
databases for technology forecasting” Database Information

Visualization and Analysis system (DIVA)

2003

“ Longitudinal Patent Analysis for Nanoscale Science and Engineering:
Country, Institution and Technology Field”

Jean-Charles

Lamirel 2003 “ Intelligent patent analysis through the use of a neural

network: experiment of multi-viewpoint analysis with the MultiSOM model”

1-1
Alan Porter 2001 “Automated extraction and visualization of
information for technological intelligence and forecasting”
“Natural

Language Knowledge Discovery: Cluster Grouping Optimization”



L s o 2 XX
e |
e & -

- :
‘.

1-12 10*10

-

1.2

YV V V ¥V VY V

SOM



1.3

SOM

1-2
kS lIIIIIIII'zZ//’
=
HiEE
T~ zszmaw
s — s o - e B
1-2 SOM
SOM
1.3.1
SOM
SOM

1.3.2



IPC

SOM

[30]

Iz K

: B, A6 EX

-+ [

i + l

: + AR S AT AT AT

| EARENE L FiE THAEEEEAEA S B

I I

l

AREEA | SRk SOMF i
b |-

A FSOM#) ¥ #HHR T T &

i |

! TS H
WA SR AR
+

! Py

i

¢

1-3



SOM

“ SOM ? SOM



2.1

2.1.1

[31

[3]

[71

(61



2.1.2

THERRHET T

2-1
PN T
|

&

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

@D Spider

2

3) IPC

4)

®)



2.1.3 SOM

2 SOM

K-Means Single-Link SOM ,

SOM



» SOM
SOM

21 Kohonen

[29]

» SOM
SOM

» SOM

[31]

SOM

SOM
> SOM
SOM

Kohonen

SOM

[31]

Kohonen

SOM

SOM

Teuvo Kohonen

1981

k-means

10



2.2

2.2.1

@

[42]

[411

1



2-2

[12]

[14]

AD ATAA

12



2.2.2

2-2

BREY IS L0
2R TR AL R IR

=P s e |

13



http://www.sipo.gov.cn/sipo/zljs/default.htm
http://www.uspto.gov/patft/index.html

1985
2884724

IPC

14



2.2.3

[431

Scatterplot Matrices
Parallel Coordinates

Multidimensional

Scaling  MDS Self-organized Feature Maps SOMS

15



Pixel-oriented

Treemap

Clustering Analysis

Association analysis

> Pathfinder Network(PFNET
PENET

SOM

PENET

16



PENET

> Self-organized Feature Maps SOMS
SOM Kohone

Minimum Spanning Tree MST

Multidimensional Scaling MDS

3
SENTINEL n
0l Drexel
VRML2.0
Pathfinder 21
SPIRE 21 SPIRE
SPIRE
Sandia VxInsight™! SPIRE
VxInsight
VxInsight
DMVisualMiner

XML DMVisualMiner

[24]

17



3 SOM

SOM
SOM

3.1 SOM

Kohonen Self-Organizing Feature
Map (SOM) Teuvo Kohonen 1981

Kohonen

[30]

ik Wl Dew il

3-1SOM

18



SOM N
M M=s*t
SOM
SOM
SOM 4
1 . 1] ”
2 . 113 ”
3.
4.
X eR" i W eR"
i o O =WX
k 113 n
O =max{O}

O =4y, + z O, —O L.y, :Z\Nijxj’ok =max{Q,} - &
=1

teSp
Wi i j X
o(t)
0 t<0
ot)=<0() 0<t<A
A t>A
g P S
Ok

19



SOM
@

d, =X W = 3505 ) w, OF

3.2

)
€)

4)

®)

1
n(t) =1

(6)

Q)

SOM

n

()

S, (1)

d

J

d. =min(d,)
J

Sc(®)

w; (t+1) = w; () + (D)X (8) —w; ()]

t
n(t)=0.21- m]

0.~ t(mjnx-w)

0-1

S

J

S, (0)

t=0

S; (1)

20



SOM

e e R R

SOM

| T EERREERE
i %—#ﬁlﬂ%ﬂﬂﬁ%ﬂ LLﬂ |
i w » w:;ﬂ :
i [ TEFNET ' ;
e ___ =]
: ...................................................... _: *_!IL
: B, T EFE SHB A ﬁ*ﬂ{t ' t
: gﬁ%rﬁ’ﬁ ?F%J:E:E — BEE @[E ’%

T
......................................................... :ﬁ:
e T , 4
| SOL- — ¥
: wEEn I
| : T R |
5 SOMIZHEELE C{} e gy e .

3-2 SOM
web Web
web
spider

21



SQL SERVER
2

4 SOM

SOM

3-3

1PC

22



13 S Q) +S(Q)
f-=
Ckz;max{ dcm(Qk’Qi) }
S(Q) (@)
C Davies-Bouldin
3.3
SOM
SOM
SOM

Davies-Bouldin

23



4.1

4.1.1

Spider

4-1

24



internet web

DOM Document Object Model

html
DOM

HTML

= =R

e BRI et P
B g S T BEAW o ity
weres Gl = e b WSS

L]
R e R a2 e e R s

web

web

25



AR FED
pimiic ririrg dirtillFei¥mlsirang aicfakFuge)
i

Masch m=Fukbarn Buich Ori=TWakbfugal :
1E (s Swecanal

raborn o, Gronpsl “Failee”] TeSiringl) Trinll,

wl e
i
ratmm CHI;
i
i
a0 A DR

ziwbie zirieg dixtillFrilevsaber (etrang aic¥akFuga)

Musch mcFakiarn Bwich Gn=Tabfagal :
LE [ Seecaaal

patan &, Greapsl PriTesenter ] Tefuwing) Teis ()
al i

FEtom
|
|

IR B Y
ziwbic zivirg dixtilllims (virieg sorfesFagsl

o

Maich e=Fattarn Bwlch OicWabfagal ;
LE s Fagogaal

patmrn & Greapsl Tise™] Tefnring) Trisd:

Bagex Fatternsnes Fagen 8™ b e\ or Tt asan b om TE ntant an Thgplacnt s on s a s T ERUTIC ha | 1B B<FutFon? Nva| 25710F

Bagex Fatternsore Fogua 8™\ bki adl ot easan o= T atant asthgpli cntdonias T OB O | 1P B Dig ). 0850 5 00 Fr s Toramitoor &

Bagex Fattarncors Bagas 7Bk gl os S o asant oo T ntant b as Thpplicatacnas T U B (a | 1P SR D 3B Oia | ToPFBH 14

3

!

html

DOM

United States Patent

*

Application </b></td> <b> <b>
(/) ™
>
‘l;l"l;::: -.-1--.-.'-___.- > (T EEE ] :_ﬂ_i_h'u'ﬁil'i'ii'ii:iéi-l'qiu'l]":
T aue
4-3
web

DOM

26



NEG ! ERREEREE
4 [deongeany. TsHull B )==falss) -
(L F Tt e [ i R g - - P
ziring jSdcomg l.u'r[l]].'l'lE‘Ln.lq:'_'l
i mﬁtE':r'm'L:] g
ILE (ETT R i
=1 Baplaza I:'_"d_“", el

Regex r = new Hages 887 (td2 wifedse,
Bagesiptions. Coapiled |Fegenlytione Sultilime [Repeslpti ons TqnoreCanel:

fIER T

Hutch ® = . Mutehijl,
mi n=l;

:1.1'iu,|_'[] i T paw l.tr:n;[l]
i=;

shila  In. Sweeess)
i

ot

stripg wtr_repali=e Vales Repluce ™, *\n"1;
str_resultFsir remult. Keplace T <ed™, "7 )
slr_result=sir_pesell. BEsplace ("0 td3™, "),
dlr_rasul =ity _resell Repluacs F{.l"n';:"., ‘;]
wtr_rexul t=zir_rezzli Rsplace " Spaw "__“
JE ER ey i

wla]osir_wazult;

8 = @m HemeMaick();

L

1

{HE e A R

siring InsSiring ® “inseri into lawstatns Mecord Wo, Fatest B0 Isowe WO, Lag State Legstate Biate. .
EqlCammasd DngariCedl = new SqlCssaard (InsSireng aycan)

Lry

IngertCmdl ExeouteBanduery(]: |
cabeh Excepiion el
[

lI:llﬂm.ﬂﬂMW‘ 4 wz. Baxnugs, IREET BsazagsPaxBubians OF, PezusgaBez:
adidade (n, desspany[l]. TaString (), deoegaryl? ] TeStrimg ):

4.1.2

27




IPC

a.
b. c
d.
4.1.3
SOM
4.2
SOM
4-1 SOM 3.1
SOMBEE LTI
WA FRF, ,
e W,
FHlE il 1 e t : s HETRILE R '."
+= = w 21 ;l' =
= FilERR2 l_lp-* AN F’Zt-m wu |—|.-""' ._.-";
FHlfEtn | aEmEs l.f..L
bl AR
--------------------------- .
4-4  SOM
SOM 3

SOM

28



4.2.1 SOM

SOM
http://search.sipo.gov.cn/

SOM
Xi

29



4.2.2

SOM

SOM

Matlab

SOM

0]

[3

SOM

Py

Py Pz

(%, Y1)

SOM

SOM

4-5

p eR

P |

Prs Poyeesy

30



2 M

(X,¥;)j=L.M d;,j=21..M q, eR"
i 9 d; =+/(p —a)"(p —0))
3. P j f;
f= exp(_dij)
i M
Zexp(_dik)
k=1
pi 1 fu
dIJ fij dIJ 0
4 (Xi‘7yi‘)
(%, ;)
M i M
x =2 5x  yi=>%y,
1 =
SOM
4.2.3
1
2
1

P;

P

31



SOM

SOM

SOM

4.2.4 SOM

1 SOM
SOM

C#

SOM

32



public void ReadbataFronFile{string inputDatafFileHame)

{

streanfieader sy = new StreamBeader(inputDatafileHame);
string line = sr.Readlime();

ink k = @3

For {int 1 = 0; 1 < lipe.Length; di++)

§ AF (line[i] == * ") kes; O}

inputLayertinension = k;
inkt sigmad = putputLayerbimension;

outputLayer = ned Heuron[outputLagerbimension, outputLayerDlinension];

Randon = med Random);
For {int 1 = 0; 1 ¢ outputLayerbimension; d++})
Fir {int ] = 0; ] < outputLagerbimension; j++)
{ ooutputLayer[i, j] = mew Hewroniil, j, sigma@};
outputLayer[i, j].Weights = new List<doubles{ilnputLayperbinension);
For (k = 0; k  inputLayerbimension; Kee)
{ outputLager[i, j].Weights. addir .HextDouble{}}: 3
H

k = @;
while {(line *= mull}
i line = s Readlimef);

LA ]
patierns = new List{list{doublel>(k);
classes = nedw List<strimg>(k);
nunberdFFatterns = k;

List<{double> patierm;

sro= new StreanfBeader(inputbataFileMame);
line = s Readline() ;]

while {(lime *= null)
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public woid StartLearcnimgl)

int iterations = @;
while (irevarions<=minberBFflCerations && currentEpsilan » epsilan)
i
ListdList{dounler> patternsTolearn = mew LisUdList{dowbled?{nupberdfFatierns);
Foreach (Listodeubler pArrag in patternsh
patternsTolearn  Add[parrapk;
Randon ramdonfaliecm = med Bamdoni )
Listd{doupbler patierm = mew LisCodeubler(inpullagerDimension);
For (int § = 05 i < nesberdfPatterns; i=e)

{
pattern = patternsTelearn[randonlfattern, Hext{nunberifPatterns = 11]:
SrtartEpochl patberm):
patternsToLearn . Remsue{pattermd;

H

iterationss;
OnEnd [ CerationCeent{new Ceenlargsih);

public Sgsvesm braulng.Celor] ] CelorSoFs )
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geadlalers . A0S Sy e e aulng . Celor - Hauy] :
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uEedbalers = #ew LisToSysien.0rswleg . Caler F{numdClastes) .

usedlolers. Add[geadlalers| B)1;

ist & = b

int ramdanptaler = @3

Fandem & = nFee Fondes] 13

ubdle {wsedtolors.ieant 1= pesdfclasses)
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vanfapbaler = ¢ Rewt{paoiiolars. Geant i
Farsach {Sysben. D swlig Caler €1 §n edfolars)
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BF (== ) ssedolars.heddpoosiolars|radestelor]);
]
Far (int 1 = 03 8 £ autputlagerkFimeasian; 1=}
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