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w/ MIL (Proposed)

—@— F-measure

I
I
—Jl- Precision |

—4&A— Recall :
| I

Accuracy [%]

# of frames for each example [frames]

®8 Zv— 7R (F—5 A

OB EL, TRTOBTERT DTN —
TR ESES, IRy —vohoFr—5%
FEHET A MG S LB TE 2B D
5720TH5.
F—FBRIOY—vD LX) RWHERIXEY A%
W72 leave-one-pairout & L7z, &b, 7b—
TREEEIFNLERTDHIbL—2% T A MHELTHE M
L, BYDOF—5 8L LTHOEH %40 K
T. 22T, F=FBEELLAR (FV—FI2E&
TNBVRT) DB nize, BBl @slZFREEA T
EPL7 LoT, FHF—50AMERINT 25k
X THERPRELEDLLZ L TFHENS, 20
WS L7:0, BebAH7— 212X %5
Z5MEYEREL, ZOFHERD:

4.3 KERER - M@
AT, 4. 2 i TR EBRFNEICHE - T, 7V —
T OVERE & FFM L 72 B R 2 kN B

4.3.1 F—4A

¥, F—F AlZDOWTOZ IV — T SRl 5
R

X 8 25K R Y E D 7 L — AE L & 30~360 D [
TI10 7L —2MRTE b L Z0@AEE, B
R OFHOELZRLTWS, L % 190,210,220 & L
L XIIROBVWEREE R L. R1ICZDL XD
iS5 & FEOR . EAE L MBI, Cham-
veha 5OFE [3] IHLTZHDL Y bR RoT
WBZENDRLE. LE/hSLTESLE, ZEAL
DORTHE [FNV—FThW] Li@sh, LEREL
LT &E2E, WBELEAEIIICKE (BT M
AR SRz, DT, 22 TOEBRTREOKELED
db, LE190 & L2 EOFRIZONVT, AL 0FH
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(Pedestrians data are captured at 40 fps.)

p R 55 EWE & K5 B D BALR)

K1 INV—THIEERE (F—F A RERRT =%

T = AR A)

Proposed (L = 190) w/o MIL[3]
Precision 89.0% 87.8%
Recall 95.6% 93.5%
F-measure 92.2% 90.6%

®9 Zuv—T7wibofiEF (5—% A). (a), (b)),
(o) IADBEEIELT 2REBENE ST
V— T ORI L7260, (d) 13 —BRYICBE Y
LBolzRT R I N—TFLHEBMB L7726, (o)l
—fHATICBE L3 NV — T LB %R — 7 —
TREERMRIB LB, O I L7226l

BUBNZ FEANIZ B 5.
REFELBMT L LT, NIHOBEEIKE L

ZALT B & 9IRS ) BATHE 7 N — T H Mg &
%o 7z (F9 (@), ), (). K9 @, b)), (©
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w/ MIL (Proposed)
94 A A N R ,
o F—measur\e Recall#\ ]\ 7\ . —@— F-measure
| I

—Jl— Precision
\p AL 5] xR A ] | |
1 —4— Recall 1
] I

Accuracy [%]

86

TR T T T PR S g g R IR S N S R
TR PR PR P E AV PP P, I PP,

# of frames for each example [frames]

TIV— TR (57— % B WRA5HIE & O BR)

X 10

&, WTFNROBHTHXRT7IATE DS L OBEIZB W
THZHTE> )V EVOHIKRECHRL R ED
TN=T5 L R0V EINE A, MEFELH
WHZET, TNHLORTHPERLIZVEELZZD T
LhREDBNE IV =T 5 LWIRLHVWERZ LT
LT, INHOZ V=TT 52 LATE i
Thbs. M9 (@ 1F, FLEF-TBHTL VT
WOE O FBEABEN 72 7 A3 WA I BREELS 22 o
hmEmHCTEEHTH L. K9 (b), (© I,
BENALE ISV B RTHEHT 2R B ERINTE
HEBITHL. CNHORKREY, V=751 %
WIRDBECOHEEEFEL DS, W RIV—T
5LWVIRAEWE RBT I TV —F2HINTET
BY, REFLEOAMEIRENZEVZ 5.
=T, K9 (D), (), O F7V—Toik5
KB LEFITHS. K9 (d), () »¥— VT,
BROZ NV — TR EE L 2B E, 1207
W—FIZEBRBTF L HLDTH S Ltk L7z,
F72, =27V —TNOBATEIWAT e ARATH % i
CHETH, HOOHBES—ELHE L 2WLEI1E,
RTOMIZ TNV —TEfRE RIS L ETE b oz
(9 ).

4.3.2 F—4B
KBEMRGEHEER TO T — ¥ % Hv 72 39l 5 % ]IS
AT X 10 HHERFSEIO 7 L — Al L % 60~2100
DOMT60 7L —2MRETEISE L EDBAR,
HHE, FHOZLZ/RL TS, LEZ240& L7
XL BV Z R L2, £ 2122 0L & O
WRFRY. BEREHBERNHIZ, Chamveha
LOFHE 3] YT 0LNIFELAoTS
ZEDbIL. TNFAIFHIIRLET—% AD
BEOMKREEFALENTH 5.

2016/12

D S 0. 0SSO
SIS EL LS

(Pedestrians data are captured at 30 fps.)

K2 IV—THIER (F—F BRI XA—F

T = AT )

Proposed (L =240) w/o MIL[3]
Precision 92.6% 87.1%
Recall 92.6% 89.7%
F-measure 92.6% 88.4%

/L/_,": Pedestrian A
/ Pedestrian B

Pt Approach to each other 10 [m]

TV — TR OWMIB] (77— B RETH
TR T & 7241)

X 11

BT ICREFEICL 2R B 1M fFl 2R T.
CORIIERi 2 B L Sl L <, AWoREH %
Tay FLZbDTHAD. TOXRTIEARRE—D 7
W—TRTH, MEFETIEI V- THEREIELL
M TE TV dh oz, ZIICHSNTREFETIIIE
L7 V=T EHEEINTWES, ZOXRTIITET
LR E O CREIT 575, ZHMoBEIMmE S
TORATHEF O REG TERETIE 2. BITFETIE,
BRI ERE —DOHME LTHIDT, ZDXH %
P EFBELTCW e EZ SN, LELEYS
ZDORT OITEIHIZIE, HWVOREEAHRD TERI R
AW —ERICEHE TN TCWA., WEFHTIE, RS
SENS X o TITBIh O — S ORI 7 3 2 B0 & B
TEDL L) hollzd, ZORHENFHTELL
Ziohb.

KEBRTIZ, 7—F ALF—¥ B2HVYEET,
SR OBNER L %2 2 5l 25 7 L — A 5EE L
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PR -7, ZOFEROEX, £7— 5 HTOHRT
ZOREDEPEBLTVEEEZONL, T— %
A TIZ g% 5 AR (40 fps T L =190, 210, 220)
E LB RPRBRTH o722 EITHLT, 77—
5 BT8R (30fps TL=240) Vi KB OK;H
ol T—7 ADBIREIIH L TTF—4% BOBRIE
DI DHATE OBE T . BATE OBEA R 220
TIE, AKRFE—-ZV—FI2B LT eWwdhb EHT
HoTh, FV—T IR RONLITLHIIEZ 5
BENEL 25 LR FRENE., TDD, T—4
B® &) % IRAEME L2BRBE T Tk, 7L —245%
WL ZRELMBZI LT, KEINV—TThHhVH
IC—BICZONE 7V —7 5 LWIES V0O RE
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4.4 EE

RIFFENE NP DAL R 1) & O S FmAII S 7
V=75 LIRS FECHPITE O ORI T D5
HIHB L7z V=TI E TR 550 TH 5.
FERTIE, REFHELZEHTLILICL-TC, THO
—HB T AW B OHEEAEH T 5 7V — T ORI
L7z &hn, RFEEOFMUEIRENIZE VR B.

BIHITHARIZE DI, KWL TRLAZERTIZR
XRR|ALE L7 — 5 2BA L2, RETERT
BoO—HORAFET IR BV2HMHTE 2720,
FT—=FBKBELTVLEEICHFIETREE 25 2 &4
MEshs, ChEEEH~NO@HEE 2728 &I1Tk
ERFERD.

WRETFETE, FTEHTOWThOBETH AWH D
FEEEAS I L WV — F IS WEETH 5. K9
(d) ok 7%, BIT2REZHE, BATHRYTWY
LTN—TThHhoTd, AVOFEEIEEN S 1T EM
RNDE L A2 BNDE . SO ER T, F—7 v —
THORTHIZAM%Z 1 AFRA THIT 2RO D
LR, TV—TRELBENTHILIETE LD

T, RPEEINRETIHROBEEAVIZKE
BB EZT L. ATEIE, —BHITL IV
5LWIRAEEVER Lz V— T oKk X (2
S BRI HD. —FHT, V=T ThRuRTH
BRI/ L) B RABEVERT ZEICL T, 7
V=T 52BN LA BB REDPDH D, 29 L7z
HN3RATH L O % 5 2 IRICTRIE IS 3
5728, MIICHME L 725 CEIE L Wi RAYe
LNV ENELOND., F—F BTHWEE
i TOTFT—F TIZEE T v 2 RRMELIZA XY b
EVo 2 RAG o 7RI TR, F—F ALRFL
L) RBEORNEZHFE L TWAE 720, KFEIEH
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A7 7 ¥ 1 A

R L2005, ZOMBEICY LT, #l2
X, \BoAt 5573 w2 EEBTHIETIEL
WIEEDLTRETH L LEZ NS, ZOL) ZHOF
BN EHCDLZENSHOBETH 5.

5. ¥&H

AWFZETIE, APHOBEEOR & Aol & 0#IC
EoTHLS, V=75 1LL RWVIRAHVOFHEE
HHETEL NV —THRINTFEERRE Lz, AR5,
FIRMNTORITE Z N — T HREEY LR E LT &t
ot 4+ 7Yz b EONNRERICE - THEF
OFIRELE Y ERT L) BN THALRIRS BV
EHEZEL, FNICL TN =D BH»EE:E 2 %
HHNHE L2 DTH 5. HBITF— 7 Ds0E & MIL
EHVLREFEEENT LI LI2E-T, T8HO
ZLOPBMTIN =T 5 LL B IRHE) HITH S
V=TI L, RFEOEMEEZRL .

SHOMEE LT, 42 hBRETOMRIERARFED
Hl# S ORAN & AFRED I b I X OB 7 v — 7B
BAOHEZEFT 5N L. 5, KL TIE D07 —
Yty bEHWTIHI 21T 27225, JHRL %6 \ho
XL HEHLLODVHY) V=TV TFFA L
AR L CTEILT 5. ZROIGHEIETE 55089 iR
FEERATS T E, RO A ROV T H B
THRLENDHDB. T2, KFFEIZZRMANRME L 2R
MTFTRBTEEERO IV —T 23T B D
TEY, Y—rHonThoOBmTh AW o EHED
BRI LWV —TIMBTE R, BEERITE,
ZER OB LA LB Y B OALE 1] & O BIRIC
BRI L WEHMEZH A Z ERETH L. HEMN
ZEIE LT, V2 AF XY —RIFFLEWLB TV —
THDA V5523 a VICERTAIENERTHS
J. BT, RIRERTHEROAIEB LIV —TF
BROHERE Z1T> TV B3 AL ETHER S 5 8
% 7V — 7RO ERTERRRICIE, RETFEITM
2T, Odashima & [7] OFEL E2RHT L &
PHMTHDLEEZD.

it

KHFZEIE, FHARMTIREEEAE (JST) gAY ST
ZediEEH3E (CREST) 3 & U JSPS BHF % JP 25330215
DFFEOD LTSN T4, ARhEmE 7o
75 MEBAZ S W72 72 2 BERE R, BRI
W F— S HURIC SV 7 R il R &
IEEBER DB RRICIKH T 5.
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Social Group Discovery Extracting Useful Features using Multiple Instance Learning
by
Ryota SATO, Hitoshi HABE, Ikuhisa MITSUGAMI, Satoru SATAKE,
Kazuhiko SUMI and Yasushi YAGI

Abstract :

If we can detect groups of visitors in public spaces and commercial facilities, we can provide information depending
on the attributes of the groups, and we can also provide statistics with regards to the usage of the facilities for the own-
ers of the facilities. The features, such as person-to-person distance and gaze direction, is useful for group detection and
have been used in a number of works. However, almost all of the works extract the features from the whole data. This
causes miss-detection in some cases. Even when we are walking with a fiend or colleague, we do not interact with the
others all of the time. This means that a meaningful information for group detection is embedded within a part of time-
series data, not all of the data. We have to pick up the meaningful information and ignore the others. To this end, we di-
vide whole of the time-series data into a set of data along the time axis. We apply the multiple instance learning (MIL)
to find out the meaningful information among the data. The features computed for each time slot are treated as in-
stances in MIL. MIL can extract one or more positive instance from all of the instances, including positive and negative
ones. We conducted experiments using two types of data: simulated group actions and actual actions. Our method out-
performs the existing method for both of the data.
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