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Abstract We propose a time-warping algorithm for recognizing finger actions by a still camera. The proposed
method employs the Empirical mode decomposition to create intrinsic mode function (IMFs) from reference im-
age sequences. The IMFs preserving time-varying feature are converted to analytic signals whose phase increases
constantly. In the recognition stage, an input image sequence is aligned to the reference sequences by phase syn-
chronization of the analytic signals, and then classified by comparing the cumulative distances. We experimentally
demonstrated that the proposed method was capable of recognizing about 90% of finger-writing characters.
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2. BBRIET— KAM® (EMD)
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[* te EHEERAND T L — 4 4 [i] EIET S
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9 to «— ta + 1, 7+ 1
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L7z, ERT—51310 N\OEBRBNEDRT V77X bOK
VFA-Z (267 7T)) 2R TESWE TS 5. HEHA 20[cm)]
DRESDONFRZEZMPIHATFOAZELIFETHENTL L o7z,
LFOHFSIHRLHFCEERIGEAOBHB L Lz, & AT I3
HOBRICEEL, 7b—AL—1 30 [frame/sec] THx L
7. RSB RITE L Lo, | LKUEOBE 7L — 2,
WE 7L —MITHBETHBI L7z, ZO/RE, 1 /5d72007
L — 250413 49.0 [frame] & 7% o 72, REIH O WIS % #ERk 48
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FEANCE YIS ERT -2 2hEThT— %ty b
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5 JFARZEPTEHEIEOH S OBE. —HDOT L —ADHIRT.

4.1 LB F &
AREBRTIIRETFE (HWHEMD) % LT 0 2 Fk & i
T 5.

e DP~vF 7 (DP)

KROHIRD b & T, RHIHOBRRRNES DO (T, Ty) %
Ko, FD DO(Ty,Ty) 252507 T) %R e+ 5.

D (0,0) =0 (16)
D (t1,t5) = min { D (t1,t2 — 1), D (ts — 1,t5 — 1)
Dt — 2,8 — 1)} +d9(t1,12)  (17)

SERE ) (t1, 1) \EEAZEH EO—#107% Buclid Jilk s 3 5.

Vllg® t) - g @) (18)
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X A2) DbV IC, EHRT MV B4 BELTIMR VK
AT &L AR FFM S 5.

[a(C) (tl)] * [a

d(t,ta) =

P (tr,t2) = " (ta)] (19)

4.2 RHEBEER

CETFEORHMRERT. X (4) 2B 2 EAZHORK
mﬂ1<R§1m%ﬁ%tLTmLt.%%?&®%$$ﬁm
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HEATR EN72. EMD 2 Wi wWiaid, KT R ¥4 %
W& R R DM o 7. %mﬁ%ﬁ?¢ & TE VIR
2RO NIZD, THNAHESEROKITTIZh 72> TR
n, MHPERFMEOZESERS N0t EZONL. L

LRIEEF L WHaDd, EMD 2 WA TEN LY Bl
FrERLT.

[ 22 i % F v 5 3541
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LT HEANLIZE EOHEE d (t1, 1) O %K 7 ICFR
$5. DP ¥ v F 7 (FKA) 3 BRERER/N ORI 2 KD 5
A, F=FEy N 10 OLFE M KT L BBEEMETCF H I
x5 RAEHEEE Th o 7272012, BRI EEL TS, —
HOWRETFER, T—7+Ly P10 OXLFEM LOBARZ, R
FEHBE /N & 7 DR A R O FIL & L7z (ARAT). S0
BITIE, XFEHOEMOMER O — 27 2#EZHZ7-11 7L —
LAHDS, hROMA e - EEEEOL 16 7V -2 HFE
TOMIZ, RERERD BB RN ORIz, B b
Ny — v L OBRARCE, M- T AR L, RN
INE TR BREBEBLT L —H Lo Ths. ZOLHIC
Hilbert 7 — 731, £42 5885 — 2 & o@xte %+ 5 &
WO RIS D B

4.4 STEREREICEYTER

1 RFOFEFNCE L 7P 2 K 4 1R T, Hilbert 7 —
THEORERENCE, ATIRFIOBHE AT L7 RE & &
D7z,
RETLEOHERMIIDP v v F > Z7OH 35D 1 & kot
REFECTRIFMECERECTH L7700, X (14) 128V 2 Hil
d9(tr,to) D1 MH72) OFHHREIILVETTHL. Lol
BB A (81, t2) OFMERIBA D VT2, Sefhe LT, 8%
OFEFACHDTREL 7 B, FEBE, 7 HADOFHORF;E, HHR
XYL (DT DERGT) & o7z,

%8B, EMD OE AL D b HhICEHER M2 HE S 7z,
CHUIN M OBFMF RET 5 2 & TRESER RIS h
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RIS & RV 3o i 2. fed & eIt L, A5
Er#H L s, WISHFIZDP v v F ¥ 72 FIH L 725
G LB L TRATH 5% ORBMRYUZFVHER TS 2. 471
kD7 70 —F & o N B EUERIRRIEA L, ARt
HETEOLNTH B,

AMEF HEL Y B0 ICHEERRTE Al B RERE e S FR R
T 5. AT O—E81d H AR B SR~ R B &
Dk 5. KBTI, MRS MIST 4 75 [15] &
L7.
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