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ABSTRACT

In recent years, with the progress of information processing technology, analysis of
networks generated from large-scale data has been actively conducted, networks of
roads and transportation networks, networks between web sites to which the Internet
is linked, networks of human relationships of organizations etc.Accordingly, there is
a strong demand for a technique for modeling and expressing the structure and
characteristics of the network in a visually easy-to-understand manner. One of these
techniques is graph drawing.

This method is mainly oriented toward the layout of the entire graph, and there are
many accumulations in research to satisfy them.On the other hand, many analytical
methods targeting specific nodes and edges are known for network analysis.In order
to deal with these analytical tasks, it is requested to change the layout based on
specific nodes and edges.

One of the most popular graph drawing methods is force-directed model. This
model constructed a virtual dynamic system in which every two nodes are connected
by a spring, then obtained the state in which the total spring energy of the system
is minimal. We propose that graph drawing method to laying into the center for a
specific node by extending Kamada-Kawai, which is one of a force-directed method.
Specifically, adjusting attracting force and repulsive force acting between two nodes
by introduces a parameter to objective function used for Kamada-Kawai methods.
In this paper, we confirmed the proposed method is an effective by drawing on graph

with a simple structure and complicated.
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NTHED, FED /) — Ry VEMFAITELZDIZVAT U N 2BXE5FENE
HINTVELEWVWOIBEERNS, AT, RRWRT I ITHEFIETH S HFEET IV
EBEME LT, FED/ — NE2HRLDIEA 27 7 7HEFEERE L. BRI
i, KKIEIZHWSNTWS HBEBIZ NI A—R2EATHI 2T, /— NEIZERT
I NBLUORNEHRHITEZILT/ - FE2BEHIE, L1 T7U 223 EEZ 20
FiE, KKEOHBBEBIZEA SN TV AN RIEROHREICEEEZ NS Z LT
7T 7VA TN EELIEBEME (1400 T A4 T 728D THS. AiFFET
&, NIRRTV — R OFEERE N R OHARRICKIE 57 Tu—F%2 L 5
7. BEFEZ, BAEMEDOLIITITITIVLAT Y M 2REBIZEZDFHETIIRL, KK
FEOHMZILRIETH D, NT7A—=RIZL > TRROKKEE W25 7 /i Tk &
BLATY N ERBIHEETEI L HICBWTRENH 5.

XU DIZEBE S LT, MMARKK JBERUCFIETY I 7 2B E7-. KK AT
&, /= FRALPBINBLORNIEZRIZVLEINRDHNFRDANT—RT V¥ v L%
NewtonikZ FAWTHE/METZ 28T, 77 7VA4 7T N %2RkDDFHEE L > T WD,
BOEDIFEIZ LD, KKIETERMEINZNERD AN T —KRT V¥ v VDFE R NEIR
TERERBIED B THW SN TV DstressBIE e WO BKBEBEFA L THE Z L HA
Ih, K0 EEICH#E %KD 5N 5 Stress Majorization SR S VT Wb, ARWFFETIE, 7
7 I OREARNLEZ FiEk G2, /— NEOZ T 7 HERNEEME & — koo FE LoD
A R/MEESEAMEE LTERLL, ZOUHKK EEFRUEOEBTH L Z L5,
Stress Majorization % F\\ CTi/MUEREZ BUERNIZEIN 72, 3o N TIEIZ K - TERRIC
WL O DR AREED 7T 7 L, —MRNLREED 7T 7 2 il U 72 58, EEE, IR
MEERTZRIFEBRTITVAT I N2, BiiaEEDS 700177 FTlE, #
BINBLATIRNEIDEDPRAELVA T B EONDEILIZDODVWTDELZEIToT7.

KKiEIZ & o TRONEZTITVAT I M2 BEAT, KED/ — RE2FNIHEZR 57
DOILSiFEERE L. FED/ — REFMIIEA I 7477 T, Fub/ —
ReEw/ — REAGOBBMEIZIERLTLA 7Y FEh, &/ — RES OB 5N
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LTLA 7o hENDZ e 2GS LTEHEX, KK EOHMBERIZHNSNTWS
NFOEREZE, b/ — N OIFEHZ L D 2387z, BEFHEICLD, KKk
THIE L7229 7 2/ RICHIE L, &LA 77 OB 2HER L. BETFEE, ThE
NORLDZMED T T 712V THRE R Z e T 28R &2 57, 72, REFE
X, HEDOEW ) — RENRICHBEI S B2 28T, 2y NI —2ORWTFHEICERZL
AT N/ 2R L.
RETFEVPHRAN@ 22 2R LI L 2BE X, AMETIREEKNZ: Y b
T—=I 5 ADInHAZEHEL, TXFAMIA=VITICHVLONT WS, FEEFED DN
DERT HEXY VT =21 OV T Y M EREEFRICL VLSS, HiExy b
=23 NFETIVERVCCHIE SIS 20, RETFENPEHTES. MEFERIZED,
Bwd /) — R GE) L oEEBREZBRFAL ORTIeNTER. /2, ZOFBRIZOVT
K2y N =T DONNIEEDOBUINSFRL, REFIEN R Y N7 =7 5O FIEI
GRAMEZR > —HlZRL 7.

6.2 BRBEELSEDEE

REFRIZEBHE T, FDMEOE W — R2HUNIHET 5 & BIFRL A 77 M
oz, FEDERN ) — RE2HLN/ —ReT5L L4777 hOHRIZ/ — KA EE
ENT, L7 Y MOEICEBEINTUE 72 (M 4.9). BETEOEEMN A M
EHMET B772012, /= ROM2 BEEICEDLEHHOBIE L2 E 2 2 0ER D 5.

E7z, EHRICTHERY NT =7 DR ER T o720, HiEExy VT2 %2EKT 52
771, —BREICIFEERETH B, AFIETIE, BEKER ST 7T 5 2 & ANk
Wiz, IHRDIRVBBETHS.

Bz, AR CIRKKIEDIEED A% - 7258, FRIEIZODWTHERED / — K& dud
WHEZ 272DV AT N 22X FRENREZONS. FRIETI, BELTWE /) —
RIZaIH, Z0LSND ) — RIZIEFRAPEKETVERHALTWED, 5lB LU0/
WZED = ROBET ZHHZHIRT 272D FOR 6.12 HNTW5.

i 1] RIS
l —_— C T“O)%&' (6.1)

AR DREFEOIT, Z OMBEEHIZOWT, Hb/ — R o OFFOFRIZHE DWW
TN FGA—REZBEATHIENEZOND.



40

£ Rk

[1] P.Eades, A Heuristic for Graph Drawing, Congressus Numerantium, 42, pp.149-
160, 1984.
[2] T.Kamada and S.Kawai, An Algorithm for Drawing General Undirected , In-
formatoin on Processing, 31-1, pp.7-15.
[3] T.Fruchterman and E.Reingold, Graph Drawing by Force directed Placement,
Software Practice, 21-11, pp.1129-1164, 1991.
[4] 7 igraph”, http://igraph.org/redirect.html(2017.01.30B%).
[5] 7 Cytoscape”, http://www.cytoscape.org/(2017.0130B%).
[6] ” Gephi”, http://oss.infoscience.co.jp/gephi/gephi.org/(2017.01.30
).
[7] ZRKMEK, 2y b7 =27 OWPULEM—KBE A Y b T =2 LAY FT =T
OHkE—, BTEHREETY R, volume.92, No.2, pp.112-117, 20009.
(8] EHZEM, KR Y b7 —2 7 — X DI L 45, Hiw& /1%, volume.27, No.1,
pp.175-186, 2012.
9] 8K %, RTEIT—XH ATV T+ AN 2y b7 =208, MR, 2009.
[10] &2l A, 77 7 @EfEE e 2 On M, FHIIE BT, 1993.
[11] E.Gansner, Y.Coren, and S.North, Graph Drawing by Stress Majorization, in
Graph Drawing, ser.Lecture Note in Computer Science, pp.239-250, 2005.
[12] Y.Wang and Z.Wang, A fast successive over-relaxation algorithm for force-
directed network graph drawing, Science Chine Information Sciences, 55-3,
pp677-688, 2012.
[13] H.Hosobe, Numerical optimization-based graph drawing revisited PacificVis,
2012, IEEE, pp.81-88, 2012.
[14] Y.Coren and A.Civril, The Binary Stress Model for Graph Drawing, GD 2008,



41

Graph Drawing, volume.5417 of LNCS, pp.193-205, 2008.

[15] "z NVERE, SEHUKHE, LA 70 N 2T E S5 T 7 HEE T, s
AT - B Y YA T5 4 /NOLTAY %1 T5 1 KAMEALE, A-1-13, pl3,
2015.

[16] S.Shioda, K.Shimamura, Relative localization of sensors based on their responses
to moving objects, IEEE Commun.Mag., volume.46, pp.112-120, 2008.

[17] 7 Network data repository” , http://networkdata.ics.uci.edu/index.
php(2017.01.30B7%)

(18] FEO#E—, XA EDZODEIET FA M ti—HNESTOMA L FBREZHEL T,
F =TV ik, 2014.

19] FHEL, s, BRE, RS, BN, 25700 R L7 e
G o OREMEY A =7, B EREE TR CEED, Volume.J90-D, No.2,
pp.292-310, 2007.

20] ARHE R, ABR, REFE, BN, KHEME, KEe7, ZHE Bdsdd
T—REHWETFANYA = I KB DA A =D, EARZERHE,
volume.68, pp.315-323, 2012.

[21] 1f% RuGah, oiedisl, FHmRC, BEMRRNERE E T Ok, HRSHLHE,
volume.13, No.3, pp.150-175, 2006.

[22] 7 KH Coder”, http://khc.sourceforge.net/(2017.01.30B1%)



DEADES

o Mz TR, IRHSHE " VATV b RZAT LS T 7 HEME TR, " EER
WBEFRYYITT 4 KR, 2015 ().



ii

BnYiC

ARz DBIZHY, THICORTHE - THIfEZTHE £ U7k, HEHSKEBEZIZHE
CE#ZHRULET ST, MY IZELT, MEDAANEY, REFEOLHFRIZOVT
RILDT RN ZAZTHEE U, &7z, HMHFKEOFHLERED 4, FEEIZIZ, K
BHEMEEITRD E L.

HOMESTTVWE L.



