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Estimating Relative Social Status using Learning-to-Rank
in First-person Perspectives

MirAT HigucHI»® Ryo YoNETANI! KRris M. KITANT2 YoIcHI SATO!

Abstract: We address the novel problem of relative social status estimation which aims to estimate the
relative difference in the social status of one person compared to another using passive wearable first-person
cameras mounted on heads. While relative social status is highly subjective and hard to measure quantita-
tively, it has a measurable effect on human behavior (e.g, rigid posture, nods) during a social interaction.
In other words, people adapt their behavior adequately according to the social context of interaction. It
is, therefore, possible for us to compare relative differences between two social interaction scenes, namely,
in which scene people have a wider gap in their social status. Based on these observations, we develop a
data-driven ranking algorithm that learns this comparison between paired interaction sequences to regress
the relative social status for a new interaction sequence. To fully exploit subtle behavior induced by various
body parts, we introduce a face-aligned spatio-temporal feature pooling scheme using convolutional neural
networks (CNN). We present a dataset of 28 different face-to-face conversations in realistic realistic environ-
ments. Our experiments show that our framework is able to robustly categorize different degrees of relative
social status from first-person videos, and reveal which human behaviors are important for estimating relative
social status.
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and Q; < Q; excepting Q; = Q;) TH5.

7= (Ne — Na)/Np (2)

4.1 ERER

# 21ZRTHEY, Face-aligned spatio-temporal pooling
ERHOWAREFEIZELY, Fulltanks D7 /57— 3 > T
KRCC % 0.699 iZ, 7ranks D7/ 7—3 3 > T KRCC %
0.664 (Z, 3ranks DY /7 — 3 T KRCC % 0.914 2
WEST DN TER, £z, R3DMEY, ERHORHK
HEEEROE) S R &L 0 MMM OHEEIZF S LT W5
Zedbrol, 2L, MAOREEHWZE ENED
MERED R <, GHEBOE) Z R M IHLAL DB 12 T
HbBENVZS.

TRy b2 EHWEZFEL T o2, FEHITE, T—
Ry b1 DITRTOT—&, BLUP3ranks D7/ T —

2016 Information Processing Society of Japan

Vol.2016-CVIM-203 No.48
2016/9/6

REFE ol 1k
Full 0.699 0.315
ranks
7 ranks 0.664 0.281
3 ranks 0.914 0.456

xR 2 RETIEL BT IROMEERE D L

Yavi—XEAV. HMiofEER, KRCC X 0427 T
Bolz., ¥RT—REBRIEMETOT—RIZBWTE,
REFRICL OS2 HEETED Z L 2R L 7.
F7z, NEPEET 2@ THRZESRBRIZE D W THN
Wil 23 U 7235 A TH->TH, UMM 2#EETE 2
ZLEMER U,

4.2 ENMHALICE RSB EOBRTER

O X O ORI DHEEIZ B W T &
DEEPZIASHIIZTE7201, FEEORMOEEE %
£V NEBIZEIRL, Ak U7z (K 5). REERT b
V@V, VI IZEST ) v FED LG ORHED A% FWT
KRCC Z##H L, O KRCC Dz EEEL L. AE
BRIz, =%ty M1 O&FEMAE, BLU 3ranks DT
JF—varvr—X&EHW\Wk., ZO&RE»S, I, H,
N2, TN L DEETHSZ 2 onsb. Zhl,
K, FORE, RHEOEAD, WA OFEE LR %
FTWa7brEZONS.

¥z, 75—varvyr—xo7vs (HE, HF) &
2, BV RDOIUF 7227 OEYEERD, W
kU7 (X 6). RFMEEEBRTIZ, 2 ADOHERH D21
RPELNTF— RIS, T/ TF—avysF—RD
YIONEHTDEAIE, SYFUIAATHADMEERS
HIEEZ KEEL CTAFME U7z, ZOEBIERPS, — AR
B ARIZ M > TV A XFEHFR A FHEHLIDSH
ETHBGE, KOBEIEHOTOMEBAFE A O HEE
WZEETHDLI N7,

4.3 E®E
WBEFHRIZEY, 1v&25 7Y avhodEiEaIIa
T—varvaeFHENDIT, FEEMOMHENIMA % #E LS
5L ERMERLUEZ. UL, BlkeZtke ik, HUMES
PRI CHEHWAIESFEII 2= r—v a VA RRDE5
P, MEFECTIIMEINCLZERIZZEEL TRV, Flx
i, M4DOTFEDEIIZZMEEBEHICERTAY RV A
F v O ABEIMENEIIZH D, Bk R ZE BT H)
B D, 7, ARk, MO, BFYERER,
HEREBIZHET 2 HAMHAIZEE U2dY, Tz
S, Hhd, =, FERRR X £ E ARERI M
LB LG5, 5%, HEMRERET 672010,
MR ERk % R BN EZ R T 2HERDB.
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time=
Person A’s .
video
Scene 3
Person B’s
video
Person A’s’:
video
Scene 17
Person B's i
video
B4 — ARG H
T/ T—=av
full ranks 2<5=10<13=15<20<3=8=18=21<11=12<22<4=7=17<19<14=16<6=9<1
7 ranks 2=5=10<13=15<20=3=8=18<21=11=12=22<4=7=17T=19<14=16<6=9=1
3 ranks 2=5=10=13=15<20=3=8=18=21=11=12=22=4=7=17=19<14=16=6=9=1
£ 1 HMBANOEBORYY a VIZEIWETY /F— a ViR
G R 0D B 2 B MWALDE (FENRMAL) ZH#EE T 2 FIEERE L. AW
Full 0.032 0.506 RTIE, HEDBBOEAP NV RV AF v —FDIEE
ranks FEAI o= —va URLRFEHETIN U CHEIGMIZZLT
7 ranks | 0.028 0.355 5ZLIERHL, #EFEIIa=r—YarvOREEEZH
3ranks | 0.286 0.777 WT T UFVIEFIC K DA O K E X R HEE L 7-.

x 3 HHIMOB S REE BT OREOHEREMERED L

0.4846 | 0.4478 | 0.6846

0.5710 0.1678

Importance

5 ¥EORROEEY

0.5

REEAEF
AR

REET
NETF

Average of R,
6 YO OREOEEE (FHXHHALE)

0

Average of R;

5. B8HYIC

AKFETIE, V=Y IA VXTI arvDX o5
HBNZ, —xfo— AR Sz AW CEEE RO &1
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F72, WA TEEHDOFMOH S WHEIZAEL 5 — AWM
MG S, g H O B SOREELEICHE T 5720
IZ CNN % FH\\ 7z Face-aligned spatio-temporal pooling %
EUZ, EBTiE, 28 MoNmasEmgz v TREF
HBOEMEZHER U, X612, EHHROB) R#HE B
DR 5% W5 Z & DS i O HEE I B8 TH
50, BIZ LB OREPEETHE I L EZHS NI L.
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