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Nod and Shake Detection using Autocorrelation at
Velocity Peaks

Miki Yamada' Osamu Yamaguchi'

This paper proposes a new algorithm for head gesture detection using correlation at velocity vector
peaks. The velocity peak correlations effectively detect reciprocating/repetitive motions that are

observed in head gestures. We built a head nod and shake detection system and confirmed the

effectiveness of the algorithm.
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Fx (yes, no, maybe, hello) ZFikL T\ 5 [1].

Zelinsky & Heinzmann /%, atomic actions (up,
down, etc.) DFHAAGFLET “Yes” & “No” DV =
AF X EBTSH. F LT, BT OEBEROB) X
N7 MVESEL, X7 MVIRERE L NE- L
FADE L LTz & EITFRE 78T 5 [2,3].
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LED # W RN EERE D A 7 2 Hv, B
HMM |2 & 0 SO E 232 [4].

Ng & De Silva 1%, REEATE L THEEO invari-
ant moment & M\, 5K HMM % JHWCTHEE B
Ha1T 9 [5].

Davis & Vaks IE, finite state machine model %
MWTHEIRY EEZ R 2 [6). 2 RTOEFHOE
ANTZLOE—7OMEXEE (L, Down, Up,
Left, Right, NULL (247 %. KD Down —
UP — Up &2z e & ICHE 2R 5.
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SHER OO T ReES) & A s 257 U CHE S 2 Fik
[1-4,6,7)] TIXEBITE 2\ ROOEEIL, HEz
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DE Y B, BRI ) 5 b b5
O ERERE WA B L C, O Y — 2 MOk
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HTa7-DIicHWLNS.

HI & OREFTHOM[E 0 LR HOM[E o &l
HLED 3 SDMENGHETHIZ LE2EXD. &


志渡澤
テキストボックス
―61―


S ® ZE

-cosy cosy

%?@—VXC
[

YC ')Nc

—g ® Zc

M3 (a) HATEEREICST 5 EEER
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W) A& x, WHOEEE (-1,0, 07 & (1,0,
0)T, BOMEEZ (0, Ymax, 0)T ETEHILLTEEL,
B AT ERE S AT Z D B ORI S 5.
wiz, BETVHEZ X #HoOR V2 —0 7217 Fis X+
(X 4(a)), 5T Ye fio[E 0 o 72 [l S
5 (K 4(0b)). Zok&, HATEECREHRBOD
BLEI 3(b) DL HITRD. ZDLE, HEEAE
(0,0) & A F BT 2 B OME (u,y) & O
FRIZ,

_ YMax cost
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U = —YMax Sin 6 tan ¢ (9)
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By, ETHSVEZ XToE V2 -0 72
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HOE D I PR S TS,
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NI/ W Py
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2yMax
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u
=_ . 12
P arctan (yMaX sin0> (12)

L, ZOXERWDZ EICLY, HED 3 HO
QAR (7 A TR DEMEAE (0,¢) Zit
BB LR TEB.

SHE Y = AT v O G EE 130 e L 721518 / RO E
EEMRHET D2 LICE > THA ESHEDZZENTES.
ZhuE, AMOEE /MR EETED RS Z &
MENWZ LIZL D, ERBICE, B OELE & B
SAEOW S 2 AV, i U7 R / RAEE) O
179 2 & CHERER B i s (K05).
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D, B — 7 MRS, RS SUEEE R, G
& /BRI RS

FEI Y = AF ¥ MHO T LT R LD4E%ZH 6

7 BL BB R O OF.

(R ETRONC, BB T L— A6 EHEERE
B 5. B EBEBR N T VT X N0E, JRIRHh
ez = REDMABE OIS L [10] 2
s (RT7). ZOFECI->TRGSNZH L &
LOALEITLL T OB TR S D,

L ORE & BRI & 0 3R LR EOR DAL D
LEtFans. EEY—7 LEE/ KEED AR S
NdHE, VAT AFEHBY = AFy R’ shic &
HET DN, Vo AF Yy ORBEIZIZ OB TIIER
o TR,

Y = AF ¥ B S s, #HESZ Lo
HENRFARLNTY = ZAF ¥ OFENRESND.
FEDBIR Y DA HET DRNCE Y = A F ¥ 2
925 Z LIIARTIEOBEO—2>THS.

Z DO AT AlE Pentium4 3GHz PC & Hi{g % v
TFryAR—F (PCD ZEEHLT, BEfgxx 7T ¥ &
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4 RE

2 DOEERINK T DI Y = AT ¥ b Of
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BEHFERT30 7L—L/BOE/ 7 0@ Thd. Z0
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BEIR O SR S g2 1 BRI 2 nTh “@” &
“A” TRLE. M7 L—2a BB AR, 2B
(BRI AR L, B 2 BEEES) M T b T
LHZ BN L. SEHICEHENEAEEZ R L.
WENZ PV ORS EAFENT FLVORSIT 4 B
BliZREnTnad. kb Fo 2 Bz, X (3), (6)
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