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Interpersonal network extraction based on Non-Verbal
Communication by using motion picture processing

Takayuki Sumiya+ Singo Yamamoto t
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Understanding reasons why the activity level of organizations sometimes rises and falls
through the interpersonal network is useful for enhancing their activities. Now, we
already have some methods to extract the interpersonal network of the group. However,
these methods, which often force burden to persons in the organization, have some
problems. Some of these methods require a certain kind of physical burden to persons by
wearing various sensor apparatus and others force mental burden by interviewing that a
problem stays ethically. In this paper, we will propose the method to extract the
interpersonal network by using motion picture processing. In this method, we paid our
attention to non-verbal behaviors. 1) we extract nonverbal behaviors such as “utterance”,
“gaze”, “interpersonal distance” and “expression” by using motion picture processing.
2)using these behaviors based on various theories and research results and output the
interpersonal relationship. 3)compile extracted interpersonal relationships and form the
interpersonal network of group.
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Figure 3 The structure of proposal method
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AUy 7T AN EHWE. YA a7 = ER, BRESBIC, MowR
FHEOTHBENBELSORE, BB N THELRBRTH D, [ROBBERERFRT
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o), TELLEDLNXRV, [RBEZEGTR Y, THEREARTRY] © 5
TFERRIEIC CRREZIT . Y oA 7 a7 ¢4 —/WETITRIC BB At & 0Bl
EOBRESOREZM S FETHY, ZOFENLHME SN D BRESEIXT T A <—
FNORBGREMIRTE S,

MRBREY 42X M) v 77X ME, #BREEAIC, hogia Bz >0 TlHA
L72WARICET 28 E1T, 5 BREORIROBELZ RIS 5 Z LT, BfREED
M E1T 5 Pk THDH. SRIOFEBRTIIHBREY A A M) v o772 M TEFE
ORI 2R A D72, EORE—EIAFEEZ LIz En BRI Tkt
FHELZWD, RR0—fFIfEmE Lz, TELLE 022, R —FIcfhE
ZLELS 20, T—chEE2 LE< 2 O5EEORIZ 2R L, HBREMOIE
B EOHERAREITSG L.

52 SRERIRIE

AN ER TG o 7 ) — FRTOENITT, 3m X3m A H#PH & #iE LTz,
FHELEAT VA D A TIIZEE O L 2m OLEIZ 4 BORAT LA R A T il
L, EHOREEIT-o 7=, BIICOWTIE, —OBEET2HT L, KBEOREIL
LEBREY D Ta v,

WRE T 20 D BE 4 4 N, FEBREERINL 20 43 & U7z, FEBRERR O B3R HEE S
BT DL, BRI IR T T EBRIITES LT b o7z,

53 R

EBREAT T2 fER, R2IORTHETHINME ST, BEFIECEE SN
TN L & OO T2, KB E GO IR REICA#R L. L L,
ZZTOMERELS. BETFIELEEFLEERTFIETERICEFRETH D, BEF
B FIEOSE, BEREE OGO 5] T4) 13) XFNENRTT 4 7 Ikt NG %
T, TNLUTOM 2] T1) 323 HT 4 7t NEEERL Q0D oF 0, BEfF
Lol ik IR EM O &R BIC 3 5 &1 % 1~5 OFFIi ClWT WA 728, [t B
&322 HETHREES 555k o7

ZHICH L, REFETIE MUTHEEAZRW ] BAITFHEA 0 TH Y, Zha ik
L, BENEE DI O ABRORELHEMT 5. L, BEFHIRFETIE 2
TN I OBEERRN ) EELTVWADLFAZETHY, IBETHEDOLRILTHS.
SF YL TETIE TEER 2V En I EIES 2 b 2~10HEE LTHREND
720, ERETFIE LA TFEORMER R 5 TN, £ 2 CHLNTBETE E 7
Z 7T B, EEEFECICT 5720, BETFTIENOHE LN BTN BN % 5%
3, BB TFEROBERYT 4 7 RMERE T 2RI D, BiEEZ 2 ELST T
L7, SEFELIVEONTEHETYZ 7 7 7 LERKZK 81277 .
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# 2 BEATY (BREFE Ry FTe 7 o — ik
FRRREYARA N v 7T AR)
Table 2 Sociomatrix (Left: Proposal method  Center: Socioprofile method
Right: Interval scale measurement )

A B C D A B C D A B C D
A 0 3 4 2 A 0 3 4 4 A 0 4 4 2
B 4 0 2 0 B 4 0 5 4 B 5 0 4 2
C 5 1 0 5 C 4 3 0 4 C 5 4 0 1
D 1 2 5 0 D 4 3 4 0 D) 2 5 2 0

A

X 8 BAfRMEES 77 (fk: fekFik ALk #BEFE
ETF VoA Tun7 —nik AT HRREY Y AA N v 77 A b)
Figure 8 Sociogram (Upper left: Existing method Upper right: Proposal method
Left below: Socioprofile method Right below: Interval scale measurement )

RRFECIVIE SN 7 7 LBFIEFEI VI SN 7 7 7 OER
BPE MRS 2720, EVOmEREHLZGH L. WERRE X207 7 7%
e, #fE (/) — FRURA OHIER, fiA, Ef) 2252 & TlZ 7 72/
LEDOB/NMEBTH D, BEFIED Y T 7 OfRERMEZ R 3187

£ 3 77 7ITxT % R R
Table 3 Edit distance of the sociogram

Fik REFE
I oA Tad4— )Lk 1
BRREYS T AN IT AR 5
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WA R FIEO R IEIC L A EEHELUE IOV TR 41T, S RENIR R &
U C— i 72 AREL O D[] OASIESEEUE I X o TLER 21T 9 . IREIC K 2
TIX, TNFhOEOEE, 2%V, 77 70Hh THOMEOHMNLITNIZL WL
HLHTHD EMIRT D2 LD THD. A ENITBEFLK TEORMANS, RETIEOR
D ARE (RICH Do TL AR O5) OF L EEZRIR ULZ. Ao f.orEix
LSEOBRMNEDOHE, EHCBVWTHELORLHFEEZRENTVWDIELS N E
0~100 THIHKMTH . LY FLERENADITERANTEEIRRKRZ WA
MThsrERIN, FLEMEDNADIIEHS~OEZENIN/ NS EREIND.

® 4 ANREOH L

Table 4 The centrism of indegree

HEBRE | REFE | VAT -k | BRREYSF AN vITRE
A 66.67 80.00 66.67
B 40.00 60.00 86.67
c 73.33 86.67 53.33
D 46.67 80.00 0
6. #®E

6.1 REFEZOHEYDH

AREBRTEIEREILZA4IANTHY, BEFENLEHRIND VT 7IIHRS 77 Th
HDT, ZOT T INEORRKOMEEIZ12 L5, X3IRLE, B#EFETIES
FTAR= P OBBREMH LIz AT a7 0 — B KD 7T 7 L ORERHEN 1T
HY, WEBHBIFEF NS T TAR—-NOBEBREBRSELE-> TS, 7770
FFORRKOMEHMN 12 THDHZ L EEBIET &, AR FEN DTSN T 7
L OMRERBET I EL, BETFEEAVER O BEEERE R GIThh
7o &M H Sk B .

BWTCREBREE O, Zoh THLHRLMEICOWTHRT 5. REFEO LM
EHEWRRE LR BIEVHRER, Vit Tn 7 0 —iEoROETRES &S
FLRLBMORRE L —F L, MPE» O U 7-BERMEE R CREEZ R LTV 5.
£7-, BEFENTH LEPOMEE, YA T a7 o —IEORLEREES, KbE
WRISRE LB BB OENRHMICHE TV D0, MEEILSEL, BETEIIME
T TEOBREE D2 CE LMl c& 5.

LEXY, SEREFEEZRAOCTHE SN ZHERAOBEGMEE, BEFRETEL Y
SENT-BMRE G L I L5A, B LSS EoREE2 R L. Z0FEND LIRE
TR TR L B LT, EHOBMGMEMEA+01ThbhiTnd B x5
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N5, 2Ly, EFOBRHEEHTICH W T, BEFIEO—FEOAIENRRENT-.
FLEARERERTIIT IA RX—FOMBEALvHE SNz, 2, BETFEOR
e LT, 1) FHEEZHOC ABBRREZELSITT 58, 2) BREEEMET
HEEOWBHREOAHRENESWVENBER L TVWAELEEZXOLNS.33H TR = X 51,
FHEIIBE CTHIOIWREERT. FEITBELZRBICEERIIS W, 20, {1F
DEIBRBENELRLTVRELY S, 774 X— FOBBREHH LT, £12
RETILEOBHE LT, #HBREOAMEN DI, T XV HBREOBRENNE L,
FENEBLLT WO S T4 _X— b OBRERfIE TR EZLND.

6.2 BMHESEH

FEEE Y, BETESHMET 25 ABREEILT 74 X— N ORIz L T
Wb EHEND. UEEBETDE, RETEIHBFTHRSE CORAICEL WD &
EZOND. BESHETIIHELS S YU AA M) —=RNHWER, ABBREEKRTD
LcogEARER LR, BEOLBEAMEOHEICE T 2 IMEIIEERE» 5K
ZLMEENTWD[6]. ZDOK, YA AN —TREDT T A _X— bR EEE O
BRNMEE 7o TR, ETERLIIRE~OGHI/NEI V. RRETEEZHT
BG~EA T X, iz, REOARBKREORIKEFERS LML AL 25, %
FEEHNDZ EICED, kYA AR —TCAFLEANMBEREEKRT S ETO
BEARER LY, BHEOLRH EAMEIND.

7. BbhYIC

AR T, BIE{GLEE AT AOIESFERITENCIES < < ABIRE S L%
WEL, RPEOFEZRGE L=, BEF O BRE 0 H AR 28 Claset R 1 AR
A AHEE R, EESICTEAT LIRSS MENRFE L. TZTEELIX
AT VA B AT EBERRREHMT E WO R L & BigoTeT7 o —F 2175 FIC L
D, MBEFIZH LA ML RAES 2T, MREDEBICITERREREREE T CEEBNRE
[ o st NEAfR#E & o #2177 - 7=

REFEZEE L VAT A LA TFEEZ OO ER CIIREFEND
i S A7 BIARAE & DS BEAF LL FiE 0 15 O 7= BfR S S JEL L Rtk 2 m LT,
I EVIETFEIOHMH SN BEFEMBEN DA THD Z ENRINT. 5%
LD KREREMICH LEREZITVD, RVAT 2O E2ED TS ERLEENS.
F 7o, MEWTRO 2R 9 21T 5 FIC L 0, BRI ORI NBREE O L EOKE T EREBIZSZ L
HEZ, HELHZESBICLESELTHERZY
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HHEF

ERFZE TR SN-8Et v v ZHilf OKAO Vision DfERICH-0, THHZTEW
= sn oSO EER L ET.
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