Scientific Mapping of Iranian
Inventor’s Patent Database (IPD)
During 1970-2014

Farzaneh Mohammadi Jozdani

MA in Knowledge and Information Sciences; University of
Isfahan and Member of Central Library of Isfahan University of
Technology farzanehmohammadi83@of.iut.ac.ir

Asefeh Asemi
PhD in Knowledge and Information Science;
Associate Professor; Isfahan University asemi@edu.ui.ac.ir

Ahmad Shabani
PhD in Knowledge and Information Science; Professor;
Isfahan University shabani@edu.ui.ac.ir

Received: 27, Nov. 2015  Accepted: 30, Dec. 2015

Abstract: Patents, one of the important outputs of science and
technology, have a tremendous role in wealth creation from knowledge
and knowledge-based economy. Patents are important indicators of
determining the rate of a country’s progress in creativity development.
This study, using scientometrics, identifies core inventors and highly
cited (hot) inventions, and investigates the level of co-operation of
Iranian inventors with other Iranian and non-Iranian co-operators in
international patent databases, including United States Patent and
Trademarks (USPT), World Intellectual Property Organization (WIPO),
European Patent Office (EPO) and Japanese Patent Office (JPO),
between 1970 and 2014. Microsoft Excel has been utilized to analyze
the data. Also, Gephi software (edition 8.2) is used in order to depict
the related scientific maps. The results of the research showed that the
average of all Iranian invention registration in international databases
has been 10.8 % per year. The most number of inventions and the
most cited of inventions are in the category of human necessities
(agriculture, food stuffs, hygiene, and recreation). Besides, the least
number and the least cited inventions are in paper and textiles
category. All in all, 1054 Iranian inventors with foreign counterparts
had cooperated to register 475 patents, in which Iranian contribution
rate has been 2.2%. The results also indicated that, the invention
growth rate in international database had been rising in such a way
that in 2014 the most number of inventions had been registered.
Additionally, the inventions had been founded on the most prominent

Iranian Research Institute
for Science and Technology
ISSN 2251-8223

€eISSN 2251-8231
Indexed in SCOPUS, ISC, & LISTA
Vol. 31 | No. 4 | pp: 873-889
Summer 2016







Elssl Cud Sadilg g ol A0S gaw §
Hodleam SBOSL yo Sl gl Ol g
Ve1e-1aY. sl b flpsl o

felid il 5 SNl ale wi )l wlid)S | (FI059 Seme 4il) B
(6 5S o AlulS w8 e leMl o e
Olghol anio ol
farzanehmohammadi83@of.iut.ac.ir L, )ﬂ.\i.\.ﬁ.

é@u)@&\}‘g)m{t{w&éﬁ: ol daole
enlis pHils 5 SleSbl e o35 ¢yl
asemi@edu.ui.ac.ir Olgio! oKisls

E@b)tﬁb\}é)l.\{tfcjlséj.f: Sbrd ol

s 2l 5 DMl oo o5 S 65l
shabani@edu.ui.ac.ir Olgeo! o&ils

sl 03,5 Oy Tsdy 35 55,510 Se sy el s e IFRE/N o /+4 t gy LLSYTRL VRS QR TPYY
o9 sole | aclitad (35 5 ole ga (slaslaly 5l (S Olgten gl S By, euy
Qlﬁlokalg)gliégﬁ,hamg}; s c L5 = als ol il | s 3l 'T" o e
O IAYEF (o) b o> 34._.»::&;“.&.._:::@}&._:;) A5 5 e A
FYON-ATTY (o9 551) LS L adlis ool CalagysT 55 G 55 5588 Cd iy Ol St )5 (cages
SCOPUS g dSC (LISTA 5 4k :L.'Z_u‘j_v‘ QLG‘#‘ chen Ole 23 &L‘uu o rL; u;}) 51 oslizl
jipm.irandoc.ac.ir . o . . . . 3
MAAYY oo | £ 8ok | 71 80 23 ol 5 (A1 DS L (Sl 0Le e (65K Ol s 5 (315)
1140 Ol (._:M:« P t_lj_:s-l Cs sladily  bylsl fols Cb:;’-\ S Ml sl KL

5,151 WIPO) (5,6 & SUle Sl OlojLws «(USPT) LSS juT (g )L
b POl gl el i 5,0l 5 (BPO) Lyl pl ol b gLty
osliwl L aosls s g 4y s .ol 4 ls 5 (630 YoV F-YAYY (gladle
5l S sl Ly ao g o ol L85 o 5 5 JuST 1l 5 )
gl o 30k 457 515 OLES Laabl .ol ol el A/Y 2l 5 (Gephi)
prslaal g cp i ¢ oman (w03 90 V0 /A B 5500 550 55 Jle s s
5 Cblig  glds sl 55,5liS) Sl slajliesy s Slel oo
Slor i 3 LIS 535 53 Dlel ol oy 5alil oS 5 o 2aS 5 (0 5
SRS ,ea by (sl 5 (Sl g e V1 OF (S 5ba l 3

AVY



§ bsled | TV Ey9s | 110 bl

et el 03 55 Lo 53 VY Ole a1 IS o g a5 Sl 3 o s | £l PV izl
JL,U:456),_1944.‘ubwwﬂuxutw‘;ualiig);c)u#lm),u,)a\f;l;ou;
g3 bl Glasls bl o i Slel ml ol pmomen (ol ol 5 Slas o 24 Y0 F

.-\J‘oJﬁT:}g—)«:
(gl Ole e ‘tlj_:s-l oS Al 6uat_<ig (ool A2 4&\,‘;’-1 S &l aojlauds”

RGP

doic .

Oliioes 5 Olktaiils 5 S 55 05,8 Jold a8 5 el oKiils Liitne (55 5 o
L .(Chen and Roco 2008) <l ale 213 iy J gimms el a0 &S5 B 53 I 55
5 bl B o cgobiul Jdow o b 5l Oliizes ool ia s OlLas! s
5018 kg5 e b 0us e T " iols i DLl (5lu) pan (s eSKSS
05,8 o ol eslinul 5y ol Jlow iz (6l AN ST e ST e oSS OLT (glaouty)
( Iz GLaailbulS 5 (o)l raples Y Lis dlaasbaslas Lasbo S 251 Ll ,Le
P 15 o ilie ol 1) S el s T ) 5 gl OBST, YL
b 31y (st slaoj e 5 s bl 5 Ly 5iST (Ol jo (sl Ole a5 O s 5
(VYA 55lans) das Ol Ol

g 53 oot e 558 e e Sl 51 S Ol e g O Bl
bl o by 58T cale i (b Sl b e (5 58T OT dr g Ol e et
25368l 5 g Gl Ol sliasplis Ll Sladily s g3 5d o planil ke slasla0s
RUVNPY-SPvAY

J_i_;L;t?ﬁ6mob|f>~u),“;wuﬁ)@t?ouywwbap\5Jt,u
¥ A B o g 3 s e e gl ) 3 Gl T (pomen (e e s 6
il olae e e le ol (60T 5 305 5 slepled (sla ez li 555 55 5 s (555
Olseas 1 LadT 155 oo 5355 on by o dna 5 5 SRy il o i (Olol o]
(e e Sl et JoSe Dol 50 51 8 i 53 d 5 s 31505

1. invisible College 2. information visualization techniques 3. knowledge mapping
4. e-print 5. patent

AV¥



AVO

0150 9 G039 G | o (Madlogw SWODL 13 Sl gl Ole e £1 551 Cud SW4AI1G 9 ode 4SS puw i

wbéjujct\f:;lg.;xtjﬂ.@|ngjtéj@lpab&]a\g;ajmlgﬁ-@b)kb\
Glaesls jlodsl g 5ba & Conl 61,57 5 (Sl dlad )3 J 30 5 0diS s Jolge 5550 )3
YR 53e) 553 gn oslil (6555 3585 5 (Stmaly 55 ks o 3 3 0T

Lgl_asu.a:‘-u'uwblﬂ)g,h.l&nC}b)sddbghb\sdjﬁsgw)jngls):
H)W)j_bgr_ac@g_ww@bmm):ak!qmjﬁ.:j.iaan:ﬁ-bﬁ.q.l:su
z.x;a;ou:;.x;sij:u..Jc_M!;_;TctﬂJ\ﬁmwl..u)\wsﬁ&w{w\;\ﬁmﬁb
o s b oatl ol e OT (61 OB (6 s Ol o7 il o hin g oS5 25
ST Gl 5 badllie o lulid Ol i35 oo 487 23,8 o 5 OT mlie S8 4 <5 5le
Laatlin IS™ oS as OLsS e 3l 4 5 35Le oal 3 ol 13 szl 555 15 OT cly &S5
Mol 31 10 L (61 ks dins g DS ,1)IS” Ol 1 K5 Dl |
o slaaily w8 (et it € oS ) gl S (sladily St
/ QA Ko (5,59) 5,8 o3linal (S e gl i) 91

10558 53 655 Calie LG Ol 5 o0 o ) L Sladily y ode 488 o 5 L
23 Sl S, 51 53 5mad gLl |y oo SleS o 2 53 (ST (ladleslu 5 1 3l ces S
OLLSas ta g5 ool 3l Ole e ¢ gale 48& dlwgay 13,57 oslizul Slel 2l daw 5 (sl
o L1 O Eealo 5 Oltiady &) Ll 5 o0 583 5 JolST ale 408 ¢S5 bl g0 ¢ 5 5
laej o S oo pa 2l 50 S e ay5a 5 LBy (eSO e by G5 Sualia
lﬁo\,\;\fguﬂ.»;@u@ L;J—ii" Aol Olel 2 g g:ﬁua}u&ﬁevt;iTG&.a)k
e B 5 bl s b Glaale s (5 g dan s 5 U RS IS o oede 428 51 eslinal
3y Kalen 5 CoandtSS SleMbl 54 5 Ll axsls 428" Olel sl (g 5luig s ol 53
o T (sl 5 48l (o j2ns 2308 DDl 4 Ll 5 o OIS el o (sladily 5 oode
Al EST (hag —eede A o]y Ol s Wl e 458 Gl e ST (G0l
plos aslbracs ;b psle 51 gobus slae) s 53 0T o 5 ol L85 o 5 S 2y e
ke ol 5 JoolS Lk 08 01l 5558 55 gl o sladily  die 53 e 0

Sl 0 iS m.wj

1. Narin 2. patentometrics 3. biblimetrics



§ bsled | TV Ey9s | 110 bl

RIR Ay 3 80950 ¥
ourL?eJ\)}_&fC)Lé-)J_,'—b):L;prvfwjajy)JLg;lilei.:i’JQ‘,;fli
O gy oode ame OMaes 53 old Jinte Calidee Ole b 90 35 90 55 Solaidss Ll Ll
AR S 03 ey Aty (g p (e Dol 0 (6 S a5 pl | S slaails
cdﬂ;;..u.}:b;r.:_‘.ﬁ4;_.,:.3}.3A{Q‘}Fv.abd.i.:a‘jJ.‘)Jeﬁﬁ‘J‘JUTSMJ&Qw&
L;LMJ\M2_;.:5)',3J&uu,u)'ﬁr,.ai:,ﬂw.u\nﬁwbmxw,.aﬁ&uyﬂ

.muuﬁwubUjfpaudis,;.x\,utlegt@,wg;

29a8” T 9 10 50 ikt Sdojem 50 (ode AlE paw 1S9l W N -Y

Sladl 53 (gae Sisr 85 ale LB e 5 5 o ) 4 o)las 5 0L
S das o Ol 09 ol b das e oS e AT J:L,,:.Vu;;u”,mxfw,;vw\-w\/\
C,;AWAAMLA?,@,WM,,“W&,; c0dd Cadb odins 5 10509 Low 5 S lts ]
,,_:5)o;,_fM,;F/V.x,z)@;LiY~~9Ju,;SJ\MdJ;;;ﬁ.x\ub,\};u:A;,yb
OYA) Sl 5 a5 glyls )5S AF o 55 1S T

@L-.;Aﬁu:j);mum\,,owé,:ﬁwum&w,ﬁ;q«L;ﬂfja.:a_(;»
LIS S a0l sy opl gl Ll olanr | S o (slaslas 5 (0 50 50
jtuﬁvv;lu:ﬁ,wtsjurvvﬂét.,,ruvduﬁolﬁtﬁﬁwuu.gj
5 Gilmsls a (BL s laslawl slun o i 5 S5 5 pges Sip 4 Sip Ol g
A S sn 6555 5 (oot DS )3 (o 5b g0 Uie 55 cpl5)ls poliazs| iy s
b sn Slaatsie o 53 a3 (e LIS Cin LS e s e Sy S e el 5o
3G g Sl L (S 5 agae (S (£md g Sladshe Anen (S5
¥R iz (olzalen Al op 56 5 Sl Lamms

bl = iz GlLaaibalS 55 ol L85 s 5 4 (B )5l 5 Slany
SIWAY Gladle o owlid 2ils 5 Sledbl oo hags - oo S 25 )3 o pazie SV
35 Jmus GalbulS 5 iass s b SVe 1y Jiags ol dasle . Llasls , 1YAY
das o DL e oo ST walid tils 5 Sl 0l 655 (Aa s — ale & 05 0
GLSer L SVlas ¢ pmman .Sl il 531 Il s Sl s SBolS glas) o 4 4 5 oS
3)\:GJME@W}}@IMJJbJAHM»wa}J&QM
(1v4y)

N4



AVY

0150 9 G039 G | o (Madlogw SWODL 13 Sl gl Ole e £1 551 Cud SW4AI1G 9 ode 4SS puw i

£ 31 1t alitip s S5 5 ghy Ol oo i 53 OS5 (Sl
L;ur;.wJ..,ti:}u,&m,uuw,ﬁt,;}ucuwéuwt_{w}@#ﬁ
obial 5 s lilS s S5 g, 5l g eals Ll 3 14K o 5 4 e S eslial b asves
way ol Olliaiils ode (o) SKan L 5 0 Salg 53 LOT iles S eslizal Sile 5 50
) Jaroms § 5550 b Db 55 pla (6 sl OIS 5 (S5l Galiows B35 5315 00
(sl le glaoST5udST 5l eslizal LYV Y=VA 0 (gladle o (islosTo s K s
5550 sladle o 5 4,23 YADIY &S osls Ol @\:J el 03 5 gwllis 5 9 ¢ aalaw )
Seslawl L 5o540 Y0 NY Ju)g&mgﬂﬁjagﬂwﬁg S S bilods L 5L ks
GoLSn Ol Jdows 5 40 5205 O i 5 SN (ST DS (0l S (Ol i SleDb|
SSer L o 568 5 ol 5 gale L2555 ol ol plowil Ve o) O i 5
S i s o )3 A i 5 g b el (S5 s b SV 4 by e
ol s ol 50R50LES 5 ol JSCE5 1 jmn 4855 VPR 5 O s 55 31 o )3 FF (5, 8es
(YVF) Sl ijargy o) 9 ol Oliises o 53 (6, Ken 5 bLs,l a8

2955 Zol g J18 50 El gl cud Sladilg p  rwple 1p9S dwd -Y-Y
C\,&\@gb&\,ﬂwjﬂ&ban Olye S chngl 53 (anids 5 ST S
gl NIA iyl Usuw&.u,ﬂ,@%;;d\wap\qu,% slaoylsl 53 Sl
Sl Ol 3l ¢l b g5l S e T) C\j;;\c_;z;lf,% S)lsl 3 ¥eev=1a4e gladle L,
ol 0345 35 50 WY/ aalan 5550 L VA SLa3 6555 :S0loe Ulodily o 4 (5,5

(\YAAN)

L;baj—:"‘*;—idu‘*—’bﬁﬁd‘rﬂ‘@’64’&*‘0‘]:"@);)““6)})}*) 6:&;»
e sl s Ml LS w311y Laosls LT .uilacstls ;Yoo V=14VD (gla L
w;c\;mgj,\t\j;sm;L;uu,ﬁs,m,d;;g.:gu@g,.ou;u‘&ifh;,t,;
,;ut.wtoﬁga,:sl\;.;éuu,ﬁ);g\,i\w&w;,\}f&w,@%xa\w
J}.&SLQ‘JJ|)6)&«3deo.);‘vL_:v'LgJ_,MﬂQ@‘ﬂ‘é)&@@‘ﬂ‘ﬂ:—‘ébdb
QYA Sl azisls 15 0T

Ls_;lﬂ\QbJ:iuC\J:s-\;,.;LgLad\jj__ds.rlaJéswlt}}:ﬁwjﬂqu@ﬁujé.,?u»

1. Borret



§ bsled | TV Ey9s | 110 bl

ml el el Yoo A BV Jlw Sl gl ot i el&Sl s slaS 5
3353 sl S5 1y V8 a5 Ole e 5 Y Sl Ole s &7 dan a OLES 2y
L gl st S Bl s o iy ol y S s bl 5 0T st o Ml oSS
e 5 Ao 3 YE/AA (5 ie 5 b5, S i C 83, 3 Sl Ole e &S )Lk
L st LoV cm A o5 30 335 53 5148 5 Ole mue &S jlie b adsd Slel 5|
83555 15 (Bliys sbwl o iy (Sl Ole e gl Cod (slaaily ol Lo y3 VF/FY
Ot e SIS 5 Ole e gl S gladily g slaad 1A L (Sl GlaoSW) E (05550
(VWAQ) Wlos ST 5L 53 3Lzl YOV L (ol | Sles) B o8 55 30 835 )3 |y szl

e s Gl el ) Olsie Cou (s )3 (s b 5 4t (LT (S
Sl 5 5 gl C laaily 5 Ole abal ) (635 50 dalllas 101 1l (oDl (6 502 55 518 5
3 o3 ST gl gt 3 6511 ol 511 5l Ol e ol e 5 1 Ol e sale
bol_pj:»&_i\;a.l.oc;\_\:}jAIM}WJJn;C‘JxM\éﬁQﬂb@\@?Ob)’Lﬂ
3 ke DI § 3 48 Wiloday ot ol 4 5 0303 1,5 gb 50l 3550 WOS oS 55
MWM)JVQ;M%F‘{‘M)) ‘\bcl:.uj>ol;;$ubjovw¢.;6u4$\jﬁ
OF80) Wles S edalin ize 93 Olo (6 lsbine dayl 4;@} ol

0ol Jale bl 1 2l e G300 Olge Coud (i )3 (6 gate 5 0 5Lae)
ot sty Sl 5 S0 gl S e il (535 50 Alllae e T 4 oKy s
J_fMw\.ulwu,\}w)ﬁmb@,u;za,ﬂjﬁ&g};.is\mﬁs;,,,;t\,:s\
550 (@38 4 o500 5 10T 4 o0 (sls ammins ol Jgn 5 51 oslinl b (galizml ks el
uféu@\)Lmlouj;ldunt}s\»,\ipsmwgw@u.@m;ﬂ;wu
OWAY) 55 8 aseie 6,516 55 OT adly 56 6 sl

VLI Slel 3y a 53 ol SLb s (555 o 5 43 (S5 5 318 03
@bl Laslyy 4 ool Llastls , Slel sl S Madl o (s huosy el 5 1 T butouse
L;\M.us@wjﬁtlp\g:,;&ugbﬁa&_g);m\—\w?L;udugb\);)u\;yoﬁ
Y o I 428 ol ol ok oslitel (Sl 5 s e SIS S AR b
ie garma S0 503,57 35 4 OLS ot (51 Sl (83 sl &S (ke S )
Aol sl Y15 a0 AUl 5 e 4t o ‘Wiupg_‘ oliE S Slel g I lS”

1. Vos Viewer 2. Pajak

AVYA



AVA

O 9 J1859> S e Mol SO 58 Sl gl Ol jiome £ 51 Cud Sdilg p (ode L8 paw F

(Dorff, Kushnir & Rafols 2012) das ol g Slel g1 55 ¢ 55 5 65555
5;:},3vutwbﬂLg”u:a_.,u}gut,;;\@uwyr,ﬂ;w\,&w}«g»
slgin Sler 4B 695 50 Gl e 5 (o et GOLSL Sl ol L sl b
crl sLaesls .l 63 g0 Gl (68 panal Slanlw 5 218, 5 sa 5l aiE oyl les S
ol oy Dl 3T 5 03 YooY e gladla o 53 L)l gl 3 oSSl Sl ek
oo 3l 3035 sl 3,0 53 Slel sl i Aib e a3 FFF 45 3,8 VE e Lals
5 gladilate Bloud 51 La g5l o doder Jaslgy 4t ool ol ol o5lial (g3l fuous

(Kay etal. 2013) das o Ol 531, & 5090

Sosliiwl L e 5 5 G = b (5558 Sy s, @L”u“{‘“r-:f} CPIRRPY
Iy b o 31 Codin 5 Ul astls p SAO (gl gimms Jdows bl o Slel | Jlab gla I
3 G it (S5 S s 1 15 on ST s gn (5598 r 5 53 a8 L5 0310
(s O3 5518 Sleslaul U aS da olaejlw SAO 1 gkt S Colas dnw g
51 5 (5 me a mmen Al ol LS o il £l S e S SBas 5 Sl s
sl O (s Dledbl oS 5 L aS ol st G slaalids 1 il ol o)
ololis e ol 55 ool 5 4o 51 a5l n o b (gbad 5 (a eSS
J&u@uuy(d#‘;g;y})auwlﬁlﬁs@}ﬁ,;&w,uyu
(YY) il on (o)l Fls BLE) 2 Ssloa b 5 axdls | gl sl &5 o i

Lis g ol g absn 65 )3 edbiplon) Slidos o das o QLS G Ay 2 (S058
Sleslizal U gl Ed ale A05 o 5 40 5 Sl 03 1 S Ml oS04 oS5
Sl 4 ol l ol ok Gl a8 gl ) b Mol oL i 53 35 e (slaesls
Ml oL Sl 3 125 Dle s go s g bl s 3 ¢ JulS i ol

el 0 4;':'-‘.3;;
oBIR 9V

)L_s_ml.f—mr.:_w‘;é‘ﬂw‘aucﬁ‘ébw‘w—@w&gﬁjjgdwa|
Olejl 5 ol eyl (LSS T g s oL 31 g ol baosls (galiul ko

1. Yoon, Park & Kim



§ bsled | TV Ey9s | 110 bl

3 esls 6)}"-@9.- ol ol J\:’-‘\((L'J.l)ﬁ'\-u,..::.; S ol )3 34> 40 6J§é ;,:Qb S
M‘)bdaéfﬁ)‘)wuﬁ‘@)gu&j‘)v\.&l(‘_’u‘\“*? %J)‘VAJJFGJU
@bjésg@gb&\;;ﬂcuv@):m Jﬁjb&);bj‘jLIQiLﬂGfuéﬁjw

el ol Clqﬁ‘ﬁjg}.wq-"'\\c— VAV

Inventor Fields------ Inventor Country:IR
Publication Date: 1970-2014

Isfahan, &5 53 4 45 Olgheol g dile ¢ ST 0L 55 (e p1) Calien (el oy
Sy se 53550 sLaslKL 43 Mashhad, Mashad 45,8 53 4 45" dgie ¢4 L 5 Esfahan,
Cmwddy 3 S 5 VYF0 o gl g Al (gl 55 S 5 90 b )3 g b b 5 e
GG slasy S5 e sois 8 ST L 3ty odd ol 3L slaests calo o cpl 31 dn kel
C\,;su;_;uuwa44.LMJ;,J\,\,acgﬁte;,b..\igfgg@;Q,yq‘@w\)
L el

ol oo o Cle oS Gle e dan ol A 13 58 h S 23 93 4 g Al
535 g oL Slgr 53 0l S pbar oS Slel sl pgs dws 503 ST S5 1l oS0L
oLl 5 (gl 2S5 S s Cods g Solel sl o3 Sl e baesls (LT (gl o &3
S laaly 31 ST Dlslaal Ol s (g 2 (1 kb s £l PV (s Oy
45, View patents that cite this patent ujf ) Clj:s\c_.;«;lj,;‘}:bdw): gt_\j}‘\
(Laasl o 54 o Sl ol (s 1] o (slasily 1SS a Slslizd Ol e
$Sen sl Ole un) Bl O jlize s lo L1 o &y ot gl BV Sledb|
it s 1 S 5 3l pale A58 5 (1 5 3 8 g Calinal y Doy s e 5
A o3lizul A/Y

1. www.freepatentsonline.com
C\f":'-‘igi)bgd\.a.‘;»\cv\i)b;M;AM‘&;@H&JJUJ?@#\C,.;'Q&A\LQL&P;AS\?JTJ‘.Y
Ly e a i I L ol ol 53 Blye 5 el Sl ml Al glay 58T Sos b 1s,0s s g 0303 s
2,053 5 0L 5 oladl 5y ezt el L
el 03,87 3L 53 1y bzl s 51 e 213l gl ST dimes Sl e olzal  Ole e 1 sata ¥
.J.;la.ul.uj;c_ﬁ;gl,jlj;s.l&tg;m.jxlml;ou;sujii;l{‘_;slgg{)u.ﬁ&m@l}l,)la;»f

WLl 3 8513 bzl 3550 5l e ) i oS 1 ol e

M



AN

0150 9 G039 G | o (Madlogw SWODL 13 Sl gl Ole e £1 551 Cud SW4AI1G 9 ode 4SS puw i

SRe% S l5w 9 Slual £
Wl 03 97 (63%ea YV FN VY (gladle b ol it o o slae L
Slds e Oole Eagh ol solas) gla i
GLaoll 53 6% YV PNV gladle b Sl Ole e Slel tl Ay Ly, )
Sl 0391 46 8o gl o Mol
el ol 5 sbaal op 2iy shls STl Ole e oS 1l 3 Bly Y
el 0351 3% Y VPRV Gladle b ol ol
GLael Kol 53 Sl Ol es gl o slaadly y S8 ST 5 e sl Y
el 03 oS Y F N AVe gladle b gzl oo Ml
M Laol STl 5 (Ml 5 e 0K b Sl Ol s (6,850 Ol F
Tl 03 485 Y AF1AV: sladle b ol o

B9 St .0
Glaol Kl 3 odsc s Slel | dallls 4y bl g L o,Lal S 6,8 Olen
laasl .Cowl asstls 5 (oMW YV FNAY sl JLw js STl Ole e bow 5 Ml
el 0 Ol o 53 S 4 ol Judow 5 45 525 1 Juol-
e Ay GBI 10 T+ 1E-1AY+ (Sl Jlo (o Sl pl Ol ko Slel o1 ddy Xy 1l
&l g
Ly ot sladlo (b Sl Ole e Slel | S das o OLE 2assy ool s

el atdls gl Hya g,y



§ bsled | TV Ey9s | 110 bl

100
80

4 60

n

S 40

4,

3 20

- Y o
0
o N < N O A N O N S NO0O A9 00 in iSO N <
N IS IS IS ™S 0 00 OO O OOy O O O O o i
a OO OO O O Oy O O O O OO Oy O OO O O O O
™ o e H AN AN AN NN NN

gl e J

E1 51 Ml g SBOlGL 53 T+ 18-14Y+ Gl Jlo b Ol ol Slel il wdy K9y ) JKb

23 Ell S Ay dals O ) 58T 0 ST YA JLa SaST das e 0L S
Sysedns ¥ baS das e Olis i (slaasl ¢ uman Conl 035 Ml Lol
Slas 83l 3 by 5 Sole el oy S 4y ST Ol e a5 ) FVO ¢ o
0352 VA Jla ja (s3lay )5S laolSSL 55 gl st o (slaaily  oSSke 5 /00 i 5 50
(st B ) ele (sLaslaig o Blsd 51000l 5588 sl das wim ys 4 S0l
Aoy Y lie 4y S 1) o (Slaly ol el a2l ol SV 85 3 Lo s
i 0155 n (Ml el 55 OS5 Slel st oS sy ool o 51 lanls oS Sl
sy ol pde gl ES gl 2 0l b ol (@l S O3 o
5 0l ale (slasla0g p 3l (S5 Olptens plal S 4 S (b s 5 ale Sl 3o

El =t oad ot (SolKL 53 bl oy i (SIS Sl Ole yow (£l g1 ol Silg gy 10
YrEo1ave sl o b

YT eslaal 93 51 i £l 25100 cﬁgjyaﬁig,%,geuqdp\vva g goms )|

3L 3 1y okl oile BL g1 I YYF 503 ST dl s sl & gl PF olial 53 ¢ 25|
Il 5 sbzwl Ol jee ‘ouj;su@at,w szl #1100 8430 S5 o)led J gl . Lles S5
1y slzal aw las o8 o) | o (glaaily 3l sl YVFNAY S (gladle b OT ¢l 5]
Jedow il o s asls OLES Y o lad J g 5 csles S0 bl ys L8 sy 0e Sley a5k b

Wl 0l 0l OLES sl C‘J:" 0O 55y galaul

AAY



AAY

0150 9 G039 G | o (Madlogw SWODL 13 Sl gl Ole e £1 551 Cud SW4AI1G 9 ode 4SS puw i

=

=

.@‘a&:fwbgi)dz)y@ﬂfiia&{)):ﬁ)@a‘

SB Ul (b &l il s Mol oy SWolSl 33 Sl gl Ole yioee Dol il (ol uboo 225 ¥ b
Ye1i-1aY.

Gl K55 slse, S Oy g sl Ole e das e 0L Y S8 8 6,8 0len
AUlodd I oa SIY 5 ) o)let b adls slaul @#\&;tpﬁ&@l}\%;@ i
s odys 0,8 Gl K55 pladl O s Ol e 4 oS slzal 531 5 3Lzl O s
3 gals o1 0l 5 5i8T Slel st ay s skl |3 o i 4 Aas e OLS 428
A Ol ) 5iS
S A SO 53 Sl Ole ye E1 7S o S lg 5 ST 9 pa S0S9> i
FE-1AYe Sl Lo & i
Cd laadly y eny b 51015 on gl S Gladily (2 5d 50 2SS
en ) 75k 3 S eslizal 0338 o sl gl o sl Ol jle L 5 o gl
S sl el e g5 e SLS g1, o slaails ST (s 06 8 sladils 1 Sle
355 ol (siiesy slag b OndSil gl 3 80l 5 1 T (sl @3Me 5 ¢l



o5kl | TVEy98 | 110 Obusl

Jle syl ol ooy 5 51533 anainze i 5l 31 (1 B b slapllss LIS 51 aslial .15
Lol o (Fb s e Ve Sl o Jold pl sl E5 slasly Sl sues, b
03 pibmin eI oL (555 1 5 4l o b Sl gl D)o Hallom b ol Jslitr
gl ol ladily e Cjb 3 AT, slimal .l g s L ipc.class el oo
OT G b 314871 T ol ol o5 51 (givos ) (slataly ool OT Ul 4 ¢ 5 ) p shine
PR o, Yo Sl Gy g ol o355 e aile Sl g mst S5 (glaaily S
o plnalle yls il oalisal 6 Ll AL G b ) a8 Sl (tzesn; b e
Gb 1y Ol Slel sl o 8yl 3 alital 3 se el it Ml ey (suaih (6, S
G gy DAl Ml subaaih (VPR ol 0 le) w7 o Oy e pl Vol S s

ol s 1) oyl

=

S50 s 53 gea

a A

e.
PR K e

RGIUN IS U 0. %-o0)

ENi o (Ml SolSil 38 Ol pl 39S Olel i1 cgbgn (SObkw! Juloo a2E I K

S 2 sl (8 3 5 535 Codd S IS a Silslizl Ol s 5 b5l sias0lis ¥ S
slwl Ol jae s LaS 55 s JU Celses 8311 5 0ds joiein ool 6y bos, S ol

M¥



O 9 J1859> S e Mol SO 58 Sl gl Ol jiome £ 51 Cud Sdilg p (ode L8 paw F

oS Cota 5 eST a5 e s SIS (man l Skes 4 Catliie Do 550
SLaails 1 5 Dlslial 03 gp g gana SLBIOLE iyl 13 el (555 457 (s3lutel 5 (o 1)
O b jles, Sta ol s (L s Dbl o i e Ssleas A e gl S
CF Sl a E b s Al b AL e 3 5§ s seen b e pl S S el
gl o Ll ol g adn L g1l Cof Lol ol £y g0 4T ol 03
i gy p Szl Ol e b g 50 Solaslons Cbﬁlj\@;a%sfdﬁft b6 3,15 oS sl
S50 flsH S Dy Jdons S 1 b gy e Dol doa 3 8 S50 o5 6 S0k
Caliben £ 35 90 53 53 2Ll o 2l Cal 0kl «5 5 View patents that cite this patent & ;5
DIl o ged 30 53 ot Slalizal il oo B a0 S5 5 83y (galial b5yl a by e
3]

Eslaal VAT (o S (Sl (55,58 Ll slajl s,

Lzl VPA 16 5 8s

ealzal VoA 1S 5 53,

eslaal 4 165 slle (oo 85

Lzl VY 5 5 o ¢ ol o) Sllhes 63,

bl YV el o S () 9 SIS wilign 83,

e3lmal Y 1ol laojlu 63,

sl 6 QBW Jels 63

ANO



o5kl | TVEy98 | 110 Obusl

Elyl oad Mol g S oSL 1o  Modl w9 o OIS b S gl Ol pieo (SHICod Ol 3o 1
Yol 1Y, 8,90 b

=

=

el ol Jame SO, Do seas 4,85 0500 53 s Ol

ENp o Mol SBolSrl 38 Sl Ol sideo (S50 Of o 228 £ b
GV ¥+ 1414V Gl b

Wlanil 5 KA 5 Kea b sl 5 Gl g e 1008 & das e 0L F IS

Ao 3 /Y Uslne § onn 5 g 5 iy O3 1 (Ml ool Sl s 1y gl FYV0
@ S (6 i LU, o dl glyls 5 axils oYU 6, dxys &7 Sl mes 1.l 03 g
Halo,y &5 0 XY L;‘)&AAi?).}Lf((64:.3’).}“,&.:1;])4{O‘};‘SGGM@‘J{“OLFJ:»JQ_J
L?)zl_frlﬁj_»«)lfj_m dor 5 (03133300 5melS) 510 (6,00 A ya L2 lge Jo
Cloa S sl 573 L6 Lilos g 4t pl 55 atas  sbe S (gl)ls 45758 6B F (g, Ken

V.Y



MY

OIS0 5 S8ie oo | o (Medlem SOl 58 Sl gl Ole jore £ 51 Cud (Sdilg y (ode 408 paw

)ou\._ia)\_i\LJ._;\A;_Z\A6%6}&@6@&@4{&&4@@‘))()&}@JL_U'JU;J
.Q:f;'}i\:—;&g;&w%-}wobﬁu

oy @b
aitin gl S Ml oSSl 55 Ol 53 edkiid Slel s (555 p anlllas b

G 5 U el el atils (65 a0 didy Ol 1 528 Olel il O eSTE Yo e Jlu 5l &S Ui

el odaT sty 5 gl o 2L 5L (sloesls

(el oy bt Ml sboll s Sl Ole es Lo s Il ¥ (b g1zl Y0 1l

(o5 o il (5 555LS) Sludl (LSS o g sm 835 55 (5L 3 Slslial o e 1o
¢l 03 g 3Ll VAV L,

Bl Sl 7 L G (o 5850 535 55 (81 L OIS )T by p s o ialiel 5
¢l 03 g

WUlarsls Ole me b oYU 6 )LSn 53 503,85 Wl byl Jy ik a5 Sle jmee jlis
5,5 0 Ll VY (65 an A 5 L igtedy 3l jade 4 Ol 5 o

2355 ol ) 5 e S 5 0 Ml e 53 sl DY lie 4 S
il e LaOT (g5lmsslow 5 Slel il (55 2 0388 (cale Oldetalin i 4o 5 Lol (il
5 slaa)) cale Dlane 5 bolails 35 8 5528 ole 5 oalaml iy dsy sy
S5t 5 05 o 15 6,557 kit OL e il sl 6 0SB (S ¢ gunotig
Sl 3o ol i S ale o ilosls 513 o mlaw 53 61l 6 S b ) paST o
Ll 50 Madl i 5 (o a5 Dol 2 (g5l sl )

Slallls JJ& A r.:..nf“ E) bl J.:bu“ YAy &5‘:”[’ L}).‘\w E) n[)l:..Jlb Lfl; QU’SJL@ 4».:l> S ‘u:‘“}’."
o) (ke 2 il aoliload Y01 N U VRAY Jlu 5l sl Ty (gabal oSl 53 (Glayg bl 5 (s,IutS
Y-85 VN (M) (5L 5 oy Mo 5 (s lblS”
N84 Gladle (b o8 JLls Sledbl o8l 3 Ol (pkige Dliind gole L2855 AYAS s ¢ 5ilins
Olgina! o8ils oyl i )8 LLOLL Yo s

OYlio bl o Jimss sladilbulsS 554> ole Lii;'/,:ﬂf”.\\“ﬂY bl sle (sdge 5 e3la ¢ Slaa,



§ bsled | TV Ey9s | 110 bl

VUi 42 azmn S9N = IPAY (lols oo il p2ils 5 DAl pins iy oo U 7 5 ool picie
ot 55 1015 OFYY 0) 01 ol 53 Sl s BbulS a3 & 1 Sl s BbulS” Lo uil i i
O Sledbl (555t 5 p ke

@3kl gy Sl ealial L Ol ) (Siy (oale A58 Jolo 5 e 5 ATAY (s o Sl 5 e eSS
DAFY 1OV VF Coadlow oy ke s . ol s Lo (Glaslma 5 6 500 50

GLadlo s (o sian Jisn ) ale A58 5 5 (elos ()2 VWAL Lojlas oy 3 5 SlsldlateT 0L sl
FANN (BN A ple g (IS Dbl s p 5le o&s 55 Yo rA-YAAA

el S seex 3 LS)}\-:;}H—“@},P' Sl e ls AN L cugadin (6 ol oL alld (dases ¢ ST SMe
5 A anltag . Sl Ol e e SIS 5 gl o (slals p Ole alaly (53550 anlllae 101 5]
VOV WY (P Y Cledb/ o

6250 dadllae 10151 (Ml (6550 53 65318 5 o s Sla et e AT L alb gt 5
YV LM Cy a5 sy el (Sl ) Ole mn oode DI 5 5 615 S slaals p Ole o
AOY-V Y i(F)

101 Ol s (Lol 6 6 S5 STl &y ks (slaialy AVAS o lnd sl 5 e col e
RC S

23 SIS 3 5 (Sl Ol e gt | S slaly p dad (53l ol AYAS L Slin3 0350 5 (o gm cSkimee
2 g 5 S p g le) orli il aoliliad X+ AVAM Lo S g1l o Ml o oKL
MW Q) Y (ledMb/ (s 55

(oanT 4y oS5 5 238 4 ol50) Joale bl jy 55 ilin 3550 gy ATAY ot oy 3 5 e (G55 e
Y4 g/ﬂ/_;uw/wju,ffzmmjgu_mjgﬁuu.a'.@;stc,;6u 61y 53 30 aslllae
SAF-5BY

s s Olojlun 1015 (Lo 5 Lol gpnlio o iles) zivaple b LT VYA LS Jlds (ISl (55555
3Pl 55 cals o8l (Sl p e an g 5 G S 0 () WnolSils Ll ke 87 58
Ol

b gl S Glaaly 53 0Ll (ale (SLacs,an Ol (s 2 AYM L5505 Lo e 5 el ¢ 25
FO-FY (V) W LS oo ST+ V=14V (gladle

Borrett, S. R., J. Moody, and A. Edelmann. 2014. The rise of Network Ecology: Maps of the topic
diversity and scientific collaboration. Ecological Modelling 293: 111-127.

Kay, L, N. Newman, J. Youtie, A. L. Porter, and I. Rafols. 2014. Patent overlay mapping: Visualizing
technological distance. Journal of the Association for Information Science and Technology 65
(12): 2432-2443.

Leydesdorff, L., D. Kushnir, and I. Rafols. 2014. Interactive overlay maps for US patent (USPTO) data
based on International Patent Classification (IPC). Scientometrics 98 (3): 1583-1599.

MA



O 9 S1859> S e Mg SO 53 Sl gl Ol jore £ Cud Sdilg p (ode 408 paw

Yoon, J., H. Park, and K. Kim. 2013. Identifying technological competition trends for R&D planning
using dynamic patent maps: SAO-based content analysis. Scientometrics 94 (1): 313-331.

G103 (S 45!}}

QLGW‘VJ&ZSJL)): M)‘wu)gngh 6‘)‘3 AYOF -U}ld
05 o Oyl ol Olgosl o815 1 AN Sy jyita— ol 15 5
ol Ol i ol (6557 o ulS” i )17

Ll 69 b s e dex W(Jﬁ

oole diole
- SLspdbl 5 (IS e (6 55 a5 e lls AFFA U s
05,5 pd 058 o 0Ll .l Ol putis iy 1 e 5855
wuob),L,;ﬁ;¢}_x;;4§du|;wuu:_;ujouw|r_kw)

el gl o515

Slad da

5 LNl e kb (6,585 hamed S e glyls VYD A e
s ls 5 DAl oo 05,8 skl 0y |oa Oliyl ol pulid s
WLl Olgnl ol (23 e 84Sl

Ll G5 s G dhex Sl EI Sy e

AMA





