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Hand Region Segmentation and Tracking Based on Hue Image
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ABSTRACT 1. A&
Hand segmentation and tracking is essential to AIREL AL Ag wyog Tg AL4sln g2 e
the development of a hand gesture recognition 718 A FEeA de Ee FHRd7 At

£ dF BEALS ¥IA e A2AE HEd
olglg A2ME AWH FFH A3 FEMHCE
Human-Computer Interface)oll Al&-3tttdE AlHELS
71€9 B3 =7E F3A &1 AdzEe Ax

system. This research features segementation
and tracking of hand regions based the hue

component of color. We propose a method that

employs HSI color model, and segments and HE Sae] FEEGe AAdre NEALe] Ts
tracks hand regions using the hue component @ Holth. o7ty FEE o] HEALL 9T AA
of color alone. In order to track the segmented AzMEe g2 Ao} FA 28 AAx Bk
hand regions, we only apply Kalman filter to a = &o 9ty YPIAAE= AAH7F A Aot 9l
region of interest represented by a rectangle Dk AFEAY A5 AEE A, &l gt sy

region. Initial experimental results show that A A2ME A7 HalA BA F8] HlHE

the system accurately segments and tracks A Jf—"J o] He & 49¢ wHezry B
hand regions although it only uses the hue dsta FAshs Aol

: . & J9g HES FAHSE PHE ZA dGL9

c.ompoent of color. The system yields near real WK wEEE guRg R s ue e e

time throghput of 8 frames per second on a 2 o] &(12)s= wweld, HSL YIQ, A8+ RGB

Pentium Il 233MHz PC. 2o By 58 olgdo] A fAE ME Fal

A gol & AL HWESA Hob ey o] Wy

A h=]

HE9 z#o] d4EU 3ol dolErt Ba3dln

2 A o] FolxA Ho. F A WES Optical
flowol 3], b AAH4]s 2 Z#Hdzte zolg <
23l wydd, o] WP o] FA4uE ol &8
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19994 AxBETFTTL 28 KEHELBWHMAE X HE H228 F28 9911

dolei@el Folett Ae dout & ool 7ol duez mESA "ohe otk B wEo| At
A geoE & dee BEAsle oldde gol 9 & 2m&FS) pseudo codet THH 2k
oA A gEe 298 olgst wybleRA, 1
dlo] GAter FRan & d9o] A RoE
& 99e FEY £ oy, cEGl wey oe 54 |for 70 to 255 do begin
A AFeE: mdo] Wastths W Az Azrel 7 Normalized_Skin_Hue_Histogramlil:
T o] wdo] Hoh vpAE wEog= ool 47t =(255/Max_Histogram_Frequency_Value)*Ski_
A wdg BgHez A wyow g yn  |HueHistogramlil:
S 942 BPHA AEHE A5 ol AHE). end;
2 owRe & AsX Q42 AQ AT & 99
2% 2 Fhe 98 YnAES AQec Ay g flor row=0to MAX_ROW do begin
We HSI 28 md 7]ube] el ARES o Lat ) for column:=0 to MAX_COLUMN do begin
a0 AFE & 99 Yoldrks Wol &9 Output_magelrow, columnl:
e A 9 Hue dA4Tos & oo =Normalized_Skin_Hue_Histogram[Input_Hue_I
Azt Aol Huedt SaturationS 25 AFE3 o} magelrow, columnl];
2 wys FEEg. H Qold & 9o Hue 34 end;
histogram®) ME4E AR ¥, U Jaol A end;
drozy Had dAPsts d9une ade Fye
2 REsA "0 QoiF & FHE Kalman BHE

oz Ao}z & JHAe] Hue P42 histogram< 2

o
o] 2 S
e THEA A g 19 god, 2R AHF3E histograme 1YL

2 =i 4L gen 2o 28d4s & A9
Ao dsrd AAHe, 3EHE & Qe axme o 2 B
tisle] Adn} 4"oM e Alag P 2 H4¥ 2
#Ag 71&stdrh 2
2m
2 '€— oé‘ Q‘lﬂ 715]% frequcnc':'n
100
B odoMe B3 wlAdA & oo dFee =
g49¢ HEsE Hyd odto Zledd £ =& o
A A e v1Eel BE 3uE o) gstel Iy R
Mol SFsts £ dojdnts Wol 7129 W 29 1 & 99 Hue 34 histogram
B} Fda, 30 B 4 BFEE AgEE A
ol ozt 2 1/el Zeh dHwe AgatAl Aok -
& gogel AYste $ES FEH) st wA,
sl e BRE ol gt Aol Wasich Aol w
WE FEE ol&drl HdlAM YIQ #Hws€¥ RGB, 190
HSI Zeh 295 chgd get 2ol Qo ¥ wE freaueney.
e 71EHe g HSI et 298 AH&siA ®oh
HSI #Zel 29 Huet¥#A), Saturation(z] %), o
Intensity(F )2 FXA 5] 2en, Huesl Saturation o = s = & =
2 Qztel A7 FAEY Intensitvy: = A7ie} pixel value
DA FAAY SnEEe MLy L5t 19 2. & 99 Hue 949 #itst® histogram
B =Fo] Aokd gyd mlg dojy & d99
Hue 9% histograme] RE$E FH3sd & 48 o 23 39 Y8 QAo ZHE B =Fo] Aerdt
gol AUTFoRA el sigste ddg adbe o Hed gae] 1d 4o et glon, 08 43
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48 g AAE AP o] oiver #AY Y
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7}214 B =FodAde @4 e He £99
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Ax9 BEAHAME dFse AAFHY %_1'13]—:.1—0 .
Kalman ele €H9 727t Aygez FAHHS 3l
on, Ay Az"A BE ¥MFEL] E3X7 7HEA
¢to] 1 27}% & noiseE°] white noised ASolE I
4ol HA& Atk e AoH10) Kalman ¥
zdz FAHY
Hel 9 system
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