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Abstract: In this paper, we propose two centrality measures, mixedness and cohesiveness centrality, intended
to extract representative objects in a metric space. These measures are based on betweenness and closeness
centrality each of which is widely used in the social network analysis field in order to extract important nodes.
The mixedness centrality is an indicator that quantifies the degree to be located medway between any pairs
of objects and extracts mixed objects located in medway of clusters. By contrast, the cohesiveness centrality
is an indicator that quantifies the degree to be located in densely distribution and extracts cohesive objects
located in center of densely distributed objects. In our experiments using several types of real and synthetic
datasets, we show that our proposed centrality measures can extract characteristic representative objects in
each dataset.
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Fig. 1 Mixedness centrality ranking of character data.

TOXI)ICHEEICEHL, F 7227 PEHOXA M)y 2k
L7

HEED NI (ZARERX) W3 L0118, —HIIcH
WHNLP IR E Lo 2B 2RI 5. AT, 0H
T—% LA,

4 o H i, Content-based Photo Image Retrieval
(CoPhIR) I L7 ¥ a3 YIZ&EFE NS Flickr OW{ET— %
Thb[1]. TOTF—=FX=ZATIEW{E7T—% % MPEG-7
BRTRIFELTHBY, KWBIET1 X7 78 LTI
LR THIEIL ST Wb, 54,585,718 L TR S
T = R=AD 6T ¥ L2 5,000 gzt LTHW
72. AFETIE, Color Layout 7714 A7 1) 7% |2 Ly ik,
Edge Histogram, Homogeneous Texture, Scalable Color,
Color Structure 774 A7) 7|2 L iz AT, £
FNEPEDHTIREESE/Z D2 ATV 7 MDD X b
oy 7k Lz, BT, Bi{g7T—7 IR,

4.2 RBEFROUMET X TRBR

Bl L7240 X M) v 7 BHA TV 27 M T —F I3
LT, BB 73BT ANA Ty NETT =7 M8
MHETE 200220 T, BREFLET ¥ 0 7B -
TOLF 7Y 2 NEWRIZEET D,

4.2.1 XFTF—%

WET—=Z T HRAETLET X 7 %2F 1 1R
3. Lﬁﬁ7yl7bkbfkwi%#y<mméht
LFEPKTED L, MOBFEDRFTITOh % {7 H1H
M BB, ED L) RARFRBIESE Tt s 7z
EVWZRA. H21, XFEF—IDEF TV b ESK
TCREREBFIC L) 2 RICICHOAAZERZRT. K
DEDENE, T T ADENERT., BTREINIF
TV MIRETLEEM 10O TV 22 R THA.
BTr IR ekTrIAY (F) &, T— V55D
MTOHLINET L7 IR THLI EDNShb. X2
L0, EHENTIEHEY, LA TV NI T A

© 2017 Information Processing Society of Japan

2 WFT— Y DERICRERENEC & 5 THRILHER
Fig. 2 Visualizatoin results of character data by MDS.
DIERNAFTET B0 A 7)) v B (ZOHE, R0
V) TV N THDL LGNS, _@_k%%im
RS, ATV 27 budDr T A% c(u), kiiEETOL
TV MEEET(w) &L, 7V hudDy T A

FREDUTDOLIICEET S .
AM@::HUMMOZC%LUGFMMH_
X 312, AL, BEFOECBITA VATV

7 b, BXUY, K-medoids #12L % 10 fAORFEF T =
7 ND7 T AFHEOFE ERT. HiI& LAt 7Y =
7 M6 kEEOF TV 2 b, MM kEES TV s
FNDYFGA—HROFEERY, R@TT Oy b LIRS
U R A 7Y 27 b O 7 5 A —5=IE, FADE
Eh W B A 7Y 27 b, R8T A K-medoids 12 &
HREAT7T 27 b (BB SHXTRNZ L2505
Thbb, &EMNATY s bOWEEICIE, %%t;&x
JIADF TV NPFAELTBY, LA T b
i@%@??xymﬁﬁ’ﬁﬁ¢é’tﬁ%i% b4y
BRRARESEWA TV 2 7 MSEEE W) 2 E T
&<,@ﬁmﬁT:U®%ﬁg%m%hoﬁ7yl7b#
M ENE ZEPHRTE, BT VF I TNOFT
V7 MERD LTSN E L, Mt TV 27 M EiE

1261



IEHRINEF 2/ NEE Vol.58 No.6 1258-1267 (June 2017)
x®1 REPLET VX T
Table 1 Mixedness centrality rankings.
(a) HiFET—% (b) ET— % (c) Wifg 7T —%

ERL | A 7Y =27 b ERL | A 7Y =27 b NERL | AT Y s MRE

1 | KITAKAMI 1| B m VeI AARR [ - B 1| A#r3 A (ID:334)

2 | KITAYOSIWARA 2 | DV HESRICEBEAZED 5T [HR] 2 | A¥y2 A (ID:3197)

3 | SINANOSAKALI 3| UST iKW ~hieFh s [Bih - #H] 3| A1 A+ B2 It (ID:3878)

4 | SINANOKIZAKI 4 | FHES AR [EE - #5- 12] 4 | A1 A (ID:2131)

5 | SIRAOI 5 | FSE 2 52 LIFHT 5 (M - # 4] 5| A2 A (ID:3304)

6 | HIGASIOOSAKA 6 | B 7AEREIRMIEERT R [ - BiE) 6 | AW 1 A (ID:4775)

7 | SIMANOSITA 7| s F 31 NECEER T u [[EE - Bib) 7| A¥2 A (ID:615)

8 | SAKAI 8 | XP iVl 23 &0xH 4 o [ - #0%] 8 | A¥p3 A (ID:3754)

9 | KASIHARA 9 | WRATIZT > ¥ 5 AKB &35 [12 4 % - #4) 9 | B 1L (ID:4713)

10 | KANISAWA 10 | A#G 20 BEEHE SO KBk [2 K- ] 10 | A4 A (ID:4614)
3254 | SENCYOO 4991 EPl1ﬂl 4720 SO [ER - Bud) 4991 | 7Z5t (ID:2959)
3255 | EBICU 4992 | NFL #FHE Tl o THLE 2 [AR— ] 4992 | FAEEEEE (ID:3721)
3256 | HUZYUU 4993 | AR (Puf) »5EinER [Hhe] 4993 | 22 4+ 5 1 It (ID:2319)
3257 | OE 4994 | B [3K] HIR$ A% M1 L [Hig] 4994 | &% (ID:315)
3258 | YUU 4995 | MR PatEL 2 A (1] 4995 | BFWAEY)GEL (ID:1121)
3259 | CUZU 4996 | N4 vfF DF, u¥—CHJg [2HF—v] 4996 | Ak (ID:1568)
3260 | YUE 4997 | IR L NEIR R [H4] 4997 | Wil (ID:538)
3261 | ZYOONO 4998 | HENFES AKB Loy, [T 5 4] 4998 | Mo (ID:1611)
3262 | ZEZE 4999 | HEHEREELE R LB (B - EE) 4999 | ANHH (ID:1997)
3263 | TENTOO 5000 | LE T A T4 b EX oS [RE - BiE] 5000 | RO &9 ZAZE (ID:2093)

0.95F \//.\’/.\-\'\-\,/‘\\”<

—e— Mixedness
—A— Cohesiveness
—=— K-medoid

o
o

Accuracy rate
=)
(22
N

o
0

0 5 IIO ll5 20
Number of k nearest neighbor objects
3 FREHOE R TV 2 s VICBT A Y T A —FeR
Fig. 3 Agreement rate of classes between highly ranked object

and its neighbors.

OB Z AT 5 SO STz,
4.2.2 HEF—4%

HEET— 2 TR LET v F 2 72K 1(a)
WRd. B+ 7Y 22 & LT, “KITAKAMI”,
“KITAYOSIWARA”, “SINANOKIZAKI”, “HIGASI-
OOSAKA”, “KASIHARA”, “KANISAWA” 7 &A%HhH
andz. [ded, Twl, T8, THe] % S3BR% oI
THF, T, TE, T SRR ICHA 2% <, 5
BT HN R RHEICE D 2 T Ay & BIOERG TR F R
RBIZHRD 7 7 A8 ORI 5 HGEDP LA 7Y = 7

© 2017 Information Processing Society of Japan

FMELTH Sz Z2Z 0N, KEOEE LTk
BETE WA, 11 LIS BRI 75O 7 W HEE
ZMEIN TS, $hbb, BEPOLHOERT S
FT7T 7 MBI ST W,

Fieg xS N0 TV VERSL L,
“SENCYOO”, “EBICU”, “HUZYUU”, “OE”, “ZEZE”,
“TENTOO” 7 ESHiHi sz, Tho OHEEL, “27 %
Y e EO—RIEHEEORNT VT 7 Ry b AT
HEETHH2O, T 5MDuIAFTE L Tk o7z &
EZbNA.

4.2.3 Ii?—&

LHET=ZITHRETOMET X 72K 1(b) I
ﬁ?.%¢[l@¢d,%4 TRARNZEYFER L H
T I DREBIERDPES AT TVLTH Y, HEATIET 5
palsid [ ] CTXYI->TERY. B4 TV M, #E
BB, BURLRE, EBERE, Uy R EHARE
DRBZERENE A T T)PEEFAETHHFETHY, &
FE Y AT B 7 T A Y ORRBEIAFTET B S HAhH
SNz oNb, Thbb, BEPMMOERT 24
TV MMl E T nW s,

BT XTI NOF T 2 VERBLE, AR~
v, g, Mk, T2 AREDE D NEy 2 vE) Y
TONFRIENL A ERTVL, IS OHIT, L
RPN EDLOTITENI T TN DT AHFTH
D, ERid 7oz EERKNONEEETHLDEE R

1262



BB F=EHNEE Vol.58 No.6 1258-1267 (June 2017)

8 fif 10 AL
ID 1290 ID 1222 ID 1248 ID 1224 ID:757
4996 fir 4997 L 4998 fif 4999 7 5000 ff
ID:771 1D:247 1D:469 1D:2293 1D:829

X4 XFT7T—5 GERET XS

Fig. 4 Cohesiveness centrality ranking of character data.
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Table 2 Cohesiveness centrality rankings.

(a) HFETF— ¥ (b) LHF—¥ (c) Wifg7—%
ERL | A7V =7 M4 NERL | A 7Y = M NERL | 472 =7 MR
1 | KAMIKAWA 1| AMRITRO FF FEE9 # [RH] 1| A3 A (ID:334)
2 | KAMIYAMA 2 | EEUS D MITRAREREE [FH#] 2 | A2 A (ID:3197)
3 | SIKAMA 3| HoR&RR TRMdta 2] [FEE - By 3| A% 2 A (ID:615)
4 | KAMINAKA 4 | ~—F 73 KATHE 4R [AKR—] 4 | A3 A (ID:2463)
5 | KAMIHAMA 5| ¥—H AV v —WEWRTHR [AK—] 5| A4 A (ID:1888)
6 | NAKAMA 6 | HYTEAMAOBKEE TS [HE] 6 | A2 A (ID:3304)
7 | KASTHARA 7 | MR RORER STAP 3R [FH4] 7 AL+ 3 2 L (ID:3878)
8 | KASIMADA 8 | WL STAP AfgefEin 1 & [FH] 8 | BNOF KT~ (ID:4723)
9 | KANISAWA 9 | MRIIR TEROEAEDS ] [F4] 9 | A1 A (ID:2131)
10 | KASIMA 10 | AiEBRE~Y—F 1 LET7THE [AF-7] 10 | A3 A (ID:2171)
3254 | PIQPU 4991 | £97% D BRIV R LA v [#EE] 4991 | 4T 7V RAEM (ID:71)
3255 | CYUUBU 4992 | FHEAEES AKB Loy [Ty 2] 4992 | KEOFHK (ID:1705)
3256 | BECUDEN 4993 | BEER A IOMT) [T 2 - Hig] 4993 | fEHH (ID:4813)
3257 | EHUE 4994 | ABRFIRETPIEBAT 37 250 [ - 1] 4994 | BNV 8= (ID:1133)
3258 | SEQPU 4995 | GLER MU A T4+ EX O [1h4x - #EiK] 4995 | ¥V DT A (ID:453)
3259 | EBECU 4996 | MWI%, v =y KRR [Ty 2] 4996 | Ak (ID:1568)
3260 | NEQPU 4997 | FAF A REETE - iE M) 4997 | ko (ID:1611)
3261 | BEQPO 4998 | ATRIDAAE LA EN S [AK -] 4998 | #ifk (ID:315)
3262 | ZEZE 4999 | Bl - KL TKRY 248kg ¥ 7 1 [Hbig] 4999 | AP (ID:1997)
3263 | BEQPU 5000 | fPREMEsERERE GE [T £] 5000 | HEEED X9 2 (1ID:2093)
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Fig. 5 Discriptor of Edge histogram.
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5. K-medoids BICLBRKRA T 7 hE
) d:5%

ANy 7 F=yOFELF T 27 MlLRIEREE 7 T
A5 ) 7 FEE L TE% % K-medoids ¥ [12] % T
FEELTHRHATA.

5.1 K-medoids &

K-medoids {1, NfHO4+ 7Y 27 MEEU PG5
Nzt %, KfofFtr7y o7 bafL, oot
Tl MERRSEUT S (HEEo/NS ) FRF TV 2
IO TAZICEY B THIET, ATV MESE
K02 A5 208T52TETHA.

K-medoids {EDfEFIE AL R ARED D 525, RO
—EUPRIES N L EREICERT 5. AREER, FF
TV MEEE P LEL, REA TV FOBERA T
Vs brwkdheE, DTORBWMEKE&RNNIT S &
Ve F TV bw kRS, XL TV MEEP R
KD B,

F(PU{w}) =Y min{D(v; P),d(v,w)}. (6)
velU
ZZT, D(v;P)lE, $TICEREFADREF TV 27 b
LOMBEDOT/MEEZ R L, D(v; P) = minpep{d(v,p)} T
ERSIND., COHWEEBLAET 2V 7EY 2 7HICE
D, BHMEMERTREVCLO0, RES — AOMRE
DI SN T WA 2 DS, B SIS Y ks
TRDBZENTES [6]. BFRTIE, ARIRLEDOKRIET
B LRFTSE 2 2 L1k ), HIBEKRoBH

© 2017 Information Processing Society of Japan

& Mo 728K B PTUGEEN & AEE RIS 5.

5.2 FHE#ER

K =10 & L72F® K-medoids 12 & 0 fii L 7o/t 3+
TV NEREREO ATV 27 PRI L TES
T 5.

K-medoids 12L& 0, XF7—% TlE, —HEEIH S
T T e LS L | S L G L L LI O
LWIORLL T AS E LTI SRz, HEET -5 T,
“KASIMA”, “MINOO”, “O0KA”, “KAMIYAMA”,
“HIGASISANO”, “SAKURA”, “TAMACI”, “KINO
SAKI?, “SINAGAWA”, “SIZUMI” i &, 7 5 X
T SFAXRTFAY B RAXURAY B TRURD B X
) BREH DN =R TE . LET -5 TIE, B
B MMEERAEREE [FH5]7, “~—F 710 3 k5
TH% 485 [BF3R]7, “0y 7EHANAOELE TS [H
BE]7, “ASKA FEHTTEYR -2 5 K], “hi
it Bk 2K ikoMAE [ERR]”, “EH A% 7RI
HHER [BEGE)?, “&TL I 750 orsiosms) [y
B =1, UFEERAIR C Rkt 2.1 1 RE], “PC kg 4
H~OME5R0 5[], “AKBIBEFS JIIESAYS
Nz [y 2] b s, B, Bk, BB, Bab, #%
W, TUFARE, VA TR LR LA T T OEHE
PHERCE 72, WifgT— % T, “A¥1 N7, “BEo1it
72b7, “BERICIEDPRT Y 8 VD, oS—F 1 — &Y,
“ALgr, CHEESBRE?, «rF A7, “WEnEsl, ‘A
Wo N, 9 BB S, 79 RA5 LR LMD
WEDSFERTE, WTFROF—212B0nWTy, lish
72A TV s MEICHWELREIIALN T, K7 TAFICE
FARENL ATV bHHTE T2 2wz b, 2
o ORI, BEPRLEDO VAT Y =7 N E2ES
MEATWS, K-medoids #id, o+ 72227 ~ & o
MEDFIDR/INTH A TY 27 b RIET 5 CEETL
PEEF UM ATH 5 DS, T TIEIRL2A TV 7 M E
DR EZET A0 GO TREL,. 72, REPOLME
T 7 TAYORBIHAET A L) Bt 7Y =7 NHM
ENDLMEMICH A DY, K-medoids {ETIEE 7 T A8 DL
WCHAET AL )R ATV 27 PO ENEET, FTD
MEEATLEVZ L, Thabb, BEHIMo bt 7
TV VIEEA T T OUEEETAENATY v KT
V7 FTHY, K-medoids FEICLBELT TV s M
BT GAYDWEA T 27 N THBEEVE, EHE54F
CTL—= P ELTHERTH DI EHRE SN

6. ALF—2IZ& D5

BATLECE VL ENEF 7Y 27 FOUEEHS
PIZT A 72012, LTIORTALT —% % v EHili§
L. BRETOHOERENS, L0VELDF TV bRT

1265



1BRIEF=EmEE Vol.58 No.6 1258-1267 (June 2017)

(a) A2 L
M7 S S ATF— 41

(b) AN D (FFNEE : 200)

BIFBRAETLET ¥ 2 7 EE

Fig. 7 Mixedness centrality ranking and gravity center of synthetic data with outliers.
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