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The basic study of quantification of ” habit ” in a conversation using the Kinect sensors
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In this paper, we propose an automated habit detection system. We define a “habit” in this study is a motion that
is significantly different from our common behaviors and observed repeatedly. Two volunteer subjects during their
conversation are tracked by the Kinect v2 sensors and analyzed their motions. The proposed system determines
the motions considered as a habit with principal component analysis (PCA) and wavelet multi-resolution analysis
(MRA). In our experiments, we prepared a total of 124 movies (112 training data and 12 validation data), each
of whose length is 300s.The proposed system attained habit detection performance of precision=44.4 % and

recall=47.1 %

1. IC®HIC

JIa=r—YaviZBWT, /JUyN—=\)v3Ia=r—
vay (FESEII 2T —vay) WMHTFICEX ZHERIL65
% [1] LZLNBIFEKREL, SHEUNDOEHRD TR PR,
FEREPHFIZEZ DRI EELEREHE>TWS, £
7z, TOEZBOWDITENT, 24080 ebitdh, ThT
PR B2 > TWB. TNoD S BEHIZHNLS, D
B S DIZ—RIIZ “HE” L LTARINSD, ARER
BRWEERL W, 207, H UHTICEVER %5 2 2
ERoT0WA Z b, ThiRsd, Hbrnidzhnz
HilTAZET, a3ar—YaryOREIIORITEIEN
HcEsrEZIONG.

ANDFEDERAE HIW & § 5817152 U T Kinect & >
IZ & % VDT(Visual Display Terminals) {E3£H1 D ZE DD
M B OUGE [2] P IERISHEE OREGT > A T L DOFI% (3]
RENRHD., TN DT TIIADEEORKRE %2 FHIZiT>T
WBY, ML T2 DIFEDEEZITTHY, ANckoT
SELRIZZLT B2 EREICERILTETWS L IZE AR
V. ERRES O TIREFEROREE [—DAD U Wk
BREE ] LEHLTWD A LT LRIV EI NS
WIMZREECTH B, HEAFHE VWS EIT T ISV
LIANN

Z ZTAETIE T—RDOAR LR WVRRRBIE ] Do TR
DIRXND AN TIE | 2L LTERL, KiFThokkig
2 NOEER ML, ML E X SN EEEORIE 2 RA

2. BREVATLA

AT AT A%, Microsoft 1D Kinect ¥ > ¥ — (ver.2) %
WTREHOWIRE ZNETNOFE 2R L, BoNTEHRE
WEMTT S Z & TIORI 2T S . ITIZHMZ R

2.1 HERY & HERH
o WERRIZH DHERE 2 NIZ, #2.5 A — MLIZEEN T
PVESTHESTHELW, 7)== %2fToTHE 5077,

o Kinect & > % ®D Skeleton HERE % T, AMERE DIE
DOFIINITT, RUIGRT EEGE 19 AFFOEHED 3

A& iyatomi@hosei.ac.jp

WROLIEERE (x,y,2) % 5 43 (300 #) 1 &5 7 L — L /B CHl
HU7-.

o ML 7= &AL DB DIERT — X123 L, 7L — LMD
e RD, TORENT MILVEREEE UTHEALZ.

2.2 ERDOWICE B RTEHE

FAREIRIZ L D 3T ORBREDHER Y MLTF—R%E, E
BT AIED 1 RGEDT — ZIZEMEL TH B &% 4 #l~7 HOF
WEPMMPEIND Z PR INE (FD . Z0Zers6E
SN B L EHD 3 RTINS U RS0 % v, 108
NIRTEERE 2 AT 5 72

£ 1 WP LET—RICRLUTOHE 1 ERHDFLSR

7=
FEE (%)

A A TFEE (%)
flE| 71.5 | T (F) 62.5
El 68.0 | figits 44.0
)=} 66.0 | ZEHfe 43.2
=] 62.8 | HF 48.7
VElin) 484 | EEF 49.0
Ny 51.4 | G5k 46.0
GFHE 45.7 | g% 46.3
AEFHE 46.0 | HI%E 60.2
HH(R) 70.0 | ZEfE 64.7
LR (H) 65.8

2.3 ZERGERNEFEHBEETIV (AMM)
BoNEMMOBED ERD HANDHEERT bILER
FTRHEEIZK U, Doubechies DILJE [5] Z& W7z BBl = —
Ty NEBETOER U7, AR TIERE TR E AT E
ORFEMHEZRL, FESHTIZHE S BB ORHEHZ 0.8
MLl BEOEHMOBEIZONT, 0.8 AMDY = —
Uy MREERIL L, FANCHERM U 72T TOVRESA O W
T =2 (RFEBTIE 112 4]) 2HWT RN ADEH 2 RS
Average Motion Model (AMM) 2 &% UL 7z. AMM €T
WA T — 207 =7y MEOEEGTH S, HtiT 5
WEBREDEIEhoBonzyz—T7 Ly MEEA, 20 AMM



o RELHENZ (AMM 2T 27T — 2D (u) LFE
HiF% (o) 2K, ut 2 ok vi#iNnE) BEIZ, TOEE
IEE TR S AW R 2 B/E & I U, DREEM) & LT
M U7z, RIiG s gm0 sifEicx U, BN E &
DWEEZ 1TV, 25.6 — 51.2 BWRMOERICHIGT 5 Lv.7 &
O8OV -7y MEEZEBIRT S Z iz kY AN
FEosz MH L UTHRLLUZ.

FEMNBYRESh TOhIZw7(25.68
B ETCHRENENI=8LHE

-/M

t t

[Pz—TLyba(0sAMmOT SR

Uz —T7 Uy FEHIZ X B EEIMRE S AT L DR

AHMmRER

3.1 EREMEFHmERE

AW TIE, EROBRBETHY I Nz 62 AOFETH, Ff
124 BlOF =Xty FERMHHALEZ. TDS55, 112 #1% AMM
DIERIZ VIR D O 12 % FHili7— X & UTHW=. §FHlio
7@ Tl DIFEID gold standard 12 DWTIX, EHHEE
WEDE 1T HRE L. BEANKICEZ 28ETHD, 1
DO DWTHEREOENENES. Zs 17 FEORIZ
B 5 ) X 1353 93 @fEd - 7-.

M IEHEIZ X, DARD precision KERE) & recall (FHIHE)
Az,

IEU < o & 7o (1)
A5 LA U 7D K

precision =

IEU < BT & 720 (TR
FED A E (17 FEHH)

3.2 RERERCEER

UEDZME D EREIT - AR, KHE 4.4 % (VAT A
PR U 7 AV D b D 45 @D S 5 20 f|), FHBE 47.1
% (17 {HOFED > 5 8 FifH) Lin-o7z. MHIZINL 72 A
M7 (true positive) MH Y 2 7 LA REE LT &
< [Hi& 2 % 258 (false positive) DHIZEK 2, K3 & L TRT.

recall =

_

2: FE L S AT L2 & B true positive D

3: FEMRH S A T AT & B false positive Dl

BEL LTI H2AFEBITED TS 0nWH 22T
5 4AMOBEGIZT ATz =Ty b Lv.2 @ THEER £ U
THHELTW3. True Positive(TP) OfITIX 2 A& & &%
LTEY, AN EIERH, False Positive(FP) OH#lTik 1
EHOBETIEEZEZ WU D, 2REHOEBETIXAZRL TV .
ZO&S51MHEE 2 EHOHEDENTD FP &8> 724
BB D 3~4 B & HDH7z, BHE UTRERS NI L DE
1 EFHED TREIGEDW 5 2 WO BIfEIREAI T E THEEMET
DWUNSEHEITFBR TE Wb EZIONS. 2, V—
TLw MEEMP Lv.2, 7, 8DZNFNICHBWTHIEZ u+ 2
oLHELED, ZOBMEIZOWTEOIBEL CTHRER S
A—REFTET DRHEND 5.

4. FEHESHEDODRE

KREBRTIIHMN 28 E & U TR 23R A0, K -
HEEXLTEIETHRVWEIZE AR,
MDFEEFACTHEOM L2 BTG, DiEEm] (o)
LTOEYDESRT Tu—F2 L3N EHEEIZLDL. FHEmED
Bz, B30I 1 REICEE2T 350 —ED
AT o TWAZ RPN EDINS KR LTEREN
OFEr LTHRE L ZFIZR S v, ATz —7 Ly
MRS D Lv.7, Lv.8 DI & W FEDME %2R A 708, FEfh
DEEE2SELREMNTEI N TERDN ST,

Stk KO EREREOKRIL Y AT LOMELHIEL T
BERANDT TO—F 2 B2 5 BENDH 5.

& 3

[1] Albert Mehrabian, ”Silent messages: Implicit commu-
nication of emotions and attitudes (2nd ed.) ,” 1981.

i BT, TEI ORISR RIC K S HOBIER
ROME, BWRUHEYESA VR TF 7Y a3y, pp695-700,
2012.

PR RN, PER RO, B HEL, KIL R, RIS 153,
B REL HRAR 2, "Kinect % FW 728 MERISHE S D%
B AT L DR, 8 18 MHAN—=F ¥ LY 7V
T 1 ERREHEE, ppa91-494, 2013,

2]

Hiroki Misawa, and Hitoshi Iyatomi, ”Automated
habit detection system: A feasibility study,” ISVC,
LNCS 9475, pp. 16-23, 2015.

Ingrid Daubechies, ”The wavelet transform,time-
frequency localization and signal analize,” IEEE
Transaction on Information THEORY Vol36, No5,

1990.



