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Feature Detection and Recognition of Human Gesture Based on Space-Filtering

Velocimetry
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(a) A filtered image
detecting horizon-
tal movement

(b) A filtered image
detecting verti-
cal movement

1 %M74»9%@Ltﬁ%ﬁ%l(a%uﬁ)

Fig.1 Filtered brightness distributions I (m,y, t, I—f).
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Fig.2 Intuitive meaning of movement-prints.
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Capturing sequential stereo images I

v v

1. Flesh color detection. o
2. Labeling processing.

Frame differential
processing.

v

Extracting the characteristics of human gesture
by space-filtering velocimetry

Recognition of human gesture by nearest neighbor method l

=P : main stream  ©>> : preprocessing

B8 MEFHEICL HEERMROTIE
Fig.3 Flow of gesture recognition by the proposed
method.
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Fig.4 Processing of data compression for the
analysis of movement-prints.
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(a) A snapshot of “nods (b) A snapshot of “refusing”

(d) A snapshot of “going
hand” into display”
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Fig.7 Several examples of gestures using in the
experiments.

(c) A snapshot of “waving of
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(d) Movement-prints of “going into display”
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Fig.8 Several examples of movement-prints for the
respective gestures showed in Fig. 7.
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Table 1 Experimental results in the object distance
is 60 cm. This is the result of trying each
motion 30 times.
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A S TCOEBETRT.
Table 2 Experimental results in the object distance
is 120 cm. The rates in the brackets are the
results by using a monaural camera.
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3 HERLSOBIEN D 5 5E OREME. HRMLE
W 2T CORMELRT.

Table 3 Experimental results, including unexpected
motion. The rates in the brackets are the
results by using a monaural camera.
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96% DIEMIFE IR LI,

5.3 ERER 2 BEEGETbEEES
5.2 & E—#ERE, F—BETICB8WT, M
DO K L8254 (RElEg . 358
60cm, FRELEE 120cm) &, WEREZOWRIEHYE
BHLHEORBER T/, 2 LE3 1IN

FNDOE 300 7 — 7 OFHFERELRT. K2, £33 &
DICHEIMA O BAEIZBIE Y A S IZB T AERTH S,
HBEA 25T, BEEGOBLISEHROBTEHE
WTWBD, AF VLTI AT2HNET 2:“(,;1{;%&~

R TFTHBET, BIEA XD EORBREPETHL I E
75;/\7‘))

6. BmEER

6.1 PRI TIESR

TU NS ATF—F LR CREALETORKE (E 1)
i, 10 BifEDTHRERED 6% & B T EER LI,
CORREPOREFEOZE T 4V & HEFHIEE H
WCEIERRERF L, BHEEALICIRE S NV ERI R
FHETHHEEILND, ZORBLELETEHEREY 2
FTLAT VAN AT ELRSEOEEYBOLALI LY
FHERTHERLTWS, L2L, 5.30X5 2k
GO H o B AL, K2, £ 3 OFERAK
R LIRSS KE (BT LA, BACIEERE
7 AT TR EREO LI - THEP OWELRD
KRESHPEIL, BERUCBENEN. T/, B8
CEIEM BT 235608, BIESUCHE BRSO
BIEBHIEI N T LTI o, INLDEMICHLT
B, AFLABATEEAL 8.1 THL LI
EROYH L EHBmBESEOREFITI 2 LICLoT,
P B O LI LEIR S X 9 T 53.3% THh -

T RRRRER A 8B ANICE T AT A L AR TEL
(#2). 72, BRICEEMEIFET 54000 L

T 47.0%7% 5 64.0%~FEREENT LT 5 2 & 2 5EE
TE (£3).
SERLAZF—FICBWT, £ 2 OIRSHEESEL
T5EMOFHEBRIEIE 1 OFHFTHEEICRATY
A, TERA] B B idFH o8% e 2y, %1
DFE 6% L LOFREFELHETCWDL, [Bhb] 8k
DEBBDBIINCED o -ERIE, ZoO8fehich
A5 LB Y OEHENELT 2 EDE L LN,
BERICEEWEIELET B4 E3 W) KEL
TOHOEBWLRMELGOBE L VMR IRECET
L7z CEHEHEE 64%) %, ZHEHEROSHOML
BHER+DCTHholedThs. B [HEICAL]
BIRICES L CRIBEERSTE 2 S WM BT 5
TeDEMEV. LD BICHEBRD T A Xk BB T 5
VEPEL, #HEFESHORBE A LRoBER O
BERT A AECOMENER Y #Y 28RS S
Nepodz, FAIRLZE I, BELOSEEIHE
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F a4 FEIUBOTHEROSHIED L7 — 5 O
BERY. ERAOSBESRTE T E, &
FEIEER.

Table 4 Experimental results of the selected data
which succeeded in separating a object from
background at Table 3. Denominators are
separated data and numerators are correct

number.
HE 96.4% (27/28)
EHE 96.6% (28/29)

CIoBE 94.1% (16/17)
FEESL 95.0% (19/20)
W A% 100.0% (5/5)
FHE 100.0% (23/23)
Bnsg 83.3% (15/18)
FE LTS 923% (24/26)
FE TS 90.0% (18/20)
HERETS  85.0% (17/20)
R 93.3%

W72 206 F—4% (£300F—FH) OAEFRIC

L7 AE 93 3% il L o7z, WE RO
MBI ORBESMETAZ L2, WELEIIEL
VARV R A RICTEL DL TEE
na.

Pilo®gEL ), RPEC L ZMERMSTENTSE
BB R VIS LI ERA 2 REETICE VIR
WhEBHZENTE., T/, BEEEIEHLTY
HALBEBVEBBESGONLI L7z iR
ERUEEFEO LD L) RHEEHPREBEORT 2R
S DODPERETHLIENESHBOBEELRS.

6.2 FOfhEZE

SRS L BBV TR AT LA Bl B
I—EFELDRELN, 30fps DY FHIREICLA
TN A4 LB EERTALETILRES P07
Lo, REFHEEIFEPEE L > T USB A AT
KNEABETHY, BLIIULIEELTHEV
HEERESTWDS, ZhE, BETESERPOAT
VABRICL A REPLHREBREDOD &, 30ps DT
DY TY v L— MIEABETHTHICEHET 5
YAFLTHHIEERLTNS,

¥, EETANIOURTTERTHILICLY
Ba Yy 7Y v 7L — NIRRT & 20 REN:
Bhb, i, H2WEoT &% 30fps T L7z
[BEE Al &, Thee<d<HLbD% 15fps THE
L7z [8E{g Bl o Zo08B{EtsE25. BEOH
BERTIE L 7L —a¥%) OWkoBEEEIEON
2fElanh. ZOLE, HHEGEBOEMT ANV DH
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E2HEEAO2EITAHAILT, HEEB LHE
HENBES Ap(t,K) (2.2 3H) FHEEA
LVHEBENDES As (LK) 2250 1197
Dy S LIEFLIBRS L A bbEZLNL. Th
bh, BEEEMFHOBMEEIITR %505 15fps T
BB LSS B I 30fps THELBEEZA LF
LD EEL ZEDPTRETH 5. SEIZ—EOM
HE 2 EHA L T nwat, PC-I (CPU : Pentiumd
2.40 GHz, * %" :512MByte OEIEERE) 2B T
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KHZECTFHELDORVERR Y TV A ARIE
BE& 7% B, 30 fps i TR LSl I LARFE
WA L CHLERRER & AR R IR A L b AR
HEH D —DTHh D,

RIIREFFEOEREMBIC W THER T 5. RETF
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Z MBI EEOTAAR L AN P VRS
LRI ENA, —77, AT MV E R L2
it DB E LT, A, RRs 14 o
FENEITFTSNAE,. ZIUIHEEE O Karhunen-Loeve
(KL) BRI X 25B8mbB e dLe LFETH L.
FAR S KL BHOMNE 2 EHEEOEERN 7 — ) &
WALBERENE AT M IEFT LT LI L THEOM
BEFnicaLcana dMErmEsdsz, il
T, BEFEOEE T 4 My ETIIREN Y -y 25
m%ﬁm¢%.7~01%&@ﬂﬁﬁ%A@Ja<ﬁ
1), (3) EEEEFOYROEEEREEATSED
ARY MIVBFIC XL ) FoEEFERTHB TSI L
HEREE 72 555, WROERMEDOHERIER > T
v, Thbh, e OREFETEIEOFEMTIIRS
T EOFERO K TEEHE LTwa, b LEEERE
BART 2805 A3aE, BT 58 L CEBITHE
WIS URREER ST AL THRTED EER
bh5.

72, AL [15] HEEO BT SO RBZE I
LARY PR EfFoTWA., ZOFRETE, [F
251 O X5 2EYHERY 2 EEICE L CERTFE
LOEENZ VY, [F2 T3] L) 2IERHE
B L TANY PLEBLZERTERVERDR
B, ALSERRY DAOFOBEIT LTE, AN
7 PR BV REERO B LEESCHE S EoR{bE
MR LTHEBY T o T b 16). —F, REF
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BT, EREROEBE 7 VIyDBEL VD
BRI & - CRIAES), JEEMES), Skt ib
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WERE YV R=VD LI BIPBIOENS OFFED
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M b WRETH o7z (WRHERE © 60cm). 72721, =
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EWEP 7L LABESO 2O L B ET BT
ToHE, DTPLRBEOERITED /A XIS FEL
TEWEDIL LY ASEEN BT & v — A0 L
7o I, BESMER EIICET SO MMEoR R
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KECTE, EBHET 4V EERHINIC X AHEO
i - ERTFERRELL. BETEOBBIZLT
DEBYTH 5.

(1) FEsMk - BIWHETH 5,

(2) —HEDMIE ) TN & A A TETTE LT
HE,

(3) BFMDOI G ZRE L 2o,

(4) HEHHE - BROB I L TN MNTH S,
F72, SBRORBLL T~V A V¥ T x—AN
DISHEEZEZ -5, NHOBBHEBICBWTEE
THbHEEZXONDERBFORM (L7 ~OIEH L ATHET
HHEEZLND., ZOFRERBITAFEITB N T,
Eiko (1278 MBOEE FICMETAMME L
TEHZTWA,

~

X 78

[1] F.G. Hofmann, P. Heyer, and G. Hommel, “Ve-
locity profile based recognition of dynamic gestures
with discrete hidden Markov models,” Proc. Gesture
‘Workshop 97, pp.111~121, 1997.

[2] T. Nishimura, K. Furukawa, T. Mukai, and R. Oka,
“Weight-decreasing reference interval-free continuous
DP for retrieval of time-sequence patterns,” System

(8]

(9]

[10]

(11]

{12]

(18]

(14]

(18]

[16]

17

and Computers in Japan, vol.29, no.10, pp.15-25,
1998.

X. Liu and K. Fujimura, “Hand gesture recognition
using depth data,” Proc. 6th Int. Conf. on Automatic
Face and Gesture Recognition, pp.529-534, 2004.

J. Cui and Z. Sum, “Visual hand motion capture for
guiding a dexterous hand,” Proc. 6th Int. Conf. on
Automatic Face and Gesture Recognition, pp.143-
148, 2002.

8OWRFT, JMRRBATD, BB, HILESE, BEER, @
TIWL & DTS = 25+ M A7 2, LR,
vo0l.40, no.2, pp.577~584, 1999.

ZilFE, EEAA, SREEORRZER, RER Sy
T X LG, 53 8, FRLmR, FE, 1993.
H. Miike, K. Koga, M. Momota, and H. Hasimoto,
“Spatial filtering velocimetry by dynamic image pro-
cessing,” Jpn. J. Appl. Phys., vol.26, no.9, pp.L1431-
L1434, 1987.

WA, BHIER, WEAR, ZhFHE, <7 Uy
WEALENC X 525/ 7 4 b & EEEEHIEE,” B35 (D-11),
vol.J75-D-11, no.10, pp.1682-1690, Oct. 1992.
HERED, B OEE, ZhEE, =l 4Ly mEERH
E L BUEORBOTHRL,” TR0 - B X
J 4 (MIRU 2004) #C#E 1, pp.149-150, 2004.
=i, B, B OEER ZUER AT LAE
EHEOZEM 7 4 V& BERMIC L 5 ) 7T A8 1 LAEHPEER
i, WHEOFEN - B LR Y Y 4 (MIRU 2008) &
w4 (CD-ROM), pp.1626-1627, 2005.

Y. Aizu and T. Asakura, “Principles and develop-
ment of spatial filtering velocimetry,” Appl. Phys. B,
vol.43, no.4, pp.209-224, 1987.

Ak, R, BIATDE, CEBRUESTIRZEE T 1
WV EEERTNC X 2 ME PR, IS, vol.B2,
no.8, pp.718-724, 1983.

J.-C. Terrillon and S. Akamatsu, “Comparative per-

formance of different chrominance spaces for color
segmentation and detection of human face in com-
plex scene images,” Proc. 4th Int. Conf. on Auto-
matic Face and Gesture Recognition, pp.54-61, 2000.
HEY 7%, EARSS, WITEE, SURED, CRRmEgc
F 7 & BUNR P RIEFBRORBE—7 — ) Z A
MO KL BEOIEH,” %% (D-11), vol.J76-D-II,
no.7, pp.1363-1373, July 1993.

AMHER, HEAA, RREOBRFIZEEFHL-E
%o DFRY ORM, RO - HFHY VRY 7L
(MIRU’2002), pp.285-290, 2002.

HEHHEEL, SiRf—E, ALPK, BEHS, <f 57U
Vay P AOWHE—EBN LY 2 ATy R WK
HRmOBRLE,” WERORM - BHY 2RI Y 4 (MIRU
2005) /Y (CD-ROM), pp.1074-1081, 2005.

Y. Zhang and Q. Ji, “Active and dynamic informa-
tion fusion for facial expression understanding from
image sequences,” IEEE Trans. Pattern Anal. Mach.
Intell., vol.27, no.5, pp.699-714, 2005.

(PRt 18 % 5 A 30 HEAM, 10 A 12 BEEZM)

2581



ErEBEES

R

g

R 2

007/9 Vol. J90-D No.9

=3 —=

2005 WA - I - BT A 2 T,
Bife, FRKSFBREBTENERS LR
BT A v TEEIEED. BIEGL
B, ba—wrA4 vy 7 AT A
FRICTEE.

A RRE

2003 WIEK - T - BT A > LA,
2005 A KSR LU e BHE LR 3R
BEETFA Y THEERT. B+ (T3
BAE, (BR) FWHRI AT 4.

1995 WK - T - WAEFE. 1997 [
KARFRGEIHRRET. FE, RRELD
BT A o TEREFE. BE, B
ST BRI 4 O TR R, BHIEE
W, o Va—-¥ TS5 T 490 A, F¥
4 v TE, BECEEICHET W98 R,
it (T8), WHnEEs, OARNEEE, EMHEEEAE.

=t B#H (ER)

1971 Juk - T - BT, 1976 FIkokE
Fei-LERE T, B4, Wik - T mRE
F.OBE, BRELEQEETY A TE
RHEds. @RI X A EEHN, JE
BEFERUZFOFRTFA~OIEAICHT S
- - = Bigciched. T WRREREEAE, ARy
s, BoR%¥ES, IEEE S48,

2582



