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Abstract

Computer vision-based gesture recognition systems consist of image segmentation, ohject tracking
and decision. However, it is difficult to segment an object from image for gesture in computer systems
because of various illuminations and backgrounds. In this paper, we describe a method to learn features
for segmentation, which improves the performance of computer vision—-based hand-gesture recognition
systems. Systems interact with a user to acquire exact training data and segment information
according to a predefined plan. System provides some models to the user, takes pictures of the user’s
response and then analyzes the pictures with models and a prior knowledge. The system sends
messages to the user and operates learning module to extract information with the analyzed result.

I.ME

#&8— %

ARge] S} mEE slsted 71 wol AMgek
e gAoleh olslabl AsA, 4 BY 52 XY
e Agel B S sl 490 s
gt wfol mehls AgelaAl sk guel el
R T
Mg ofm 2AZ AFATITA T Al e B
A, Aol QAR mpel & ASE R

\"“_‘r_Z

-;1_

*OIEER, RO ATEIE
(School of Computing, Soongsil University)

B AF1995411 298, AE199648 198

Al we] &rle Al2A] Fo) vk ze|RR 5t
7b Qb A2 AsAe-e ¥ 5 UARFE A
B Alzglel] A E AR $3HE F3tajof gk
Alztell 7piksh Z5rEl Alxgle] slelix] AlmAHE o
etz ARgAke] T FellA 2vlE A AlA
54 H(2E B A F o] Field Helxl =
dolvt Tk FAste] A" SRSl vl Aslal
T2 FelA Fole S A d 5 9l
°k b B8, 3, wde] 7] #Al F A o

Fgola miAFAN woks Ze &8 PR
o TAle)7] wiel B2 Awed AT 42
<+ J13 ARkS ogsi, Ukt & Fbbeg A

(1430)



19%6% 98 BEFLBEHLE

gapAt, Wel dal AAE AR SxIES AT
sk 5 #AE skl st et

)& S, Davis® Shah= B3] ¥719 AL
AMgatel ol edaremwE &rlete Bysigam!!!
Francis®} Quek-2 <= Fd] Zuks o224 Ao
R 2% 94 2 4 Y=g e e
o]t AF 2ASE AAHE o]8sk= AlgHal A}
gapste] QlElsolxe] Aghe ZhaAlzleh AlgAQ
AR} <lEjsol2rt 5l7] SisiE AlaA alale] Al
A7kl o Foizlel & W ohje} Algxle] wizhi 3
7o Hslils A 4 glelek g} Kjeldsenvh
Kender: o]al@t J& weksly] 8] alZeles o
g3l £& Bagk ¥ 9 93972 (skin-color)dl
e B 2g el e Falshs uple AAsige S o
Azwe & mope] gEe)eg ARSRlolA AAE),
AR Fleletel AARE ARlE SAshHA WEe)
Eo] £& AMerh xR Az E HYA AT
< &0 Mfoz sl &2 AZg o) A=
o} Hxo] uigh FAE e APshEA &l i
s|larale F21A7)3 ok

B EFE Axels AMgAr) sl 2ake
3 B4 2z wbe AAR) =T e
ohes 2k IS AeA REe 9 87w &
FAzEe ALY 25 BWAS sk,
MM A 2slol AR 2)415o] ofmA)
FHH T} A4 So] o)A 985 ERE F)es)a,
VA= Alad 2ae 918 FAE0) ofwA 2%
slsbe dugh se VAol Ay 2 s
B3} g5 A7 ARle) el 7)egich

O. stgAlAl 7He

7P 8ol Agshe & Al AAAAEE 9
M= 37 Wt M HRE L& 5 glofof gk
B Aok & A2AE Qs Aol dag A
BE 7] s s7Ee O ARES AR g
53] e e Aade aidch A3FE
ARgol At diFstEe] Flell wet Azt FFE
el w9 2% Aol 51 ek 53 Al
2Ael Ak e A 3L Az Aldxe
& e~ E AlFdche SdelA e AT
7IHksh= qlejsljol o) spte] HAF F8 A =3 Qlek.

(1431)

$£3% BRE £9% 89

EERE G SRR IDEE AT E DR PEERS
Y o choRt 27 % wjFo e ARl AaA
F FYAHE 2L ofee Adelth ts] Faslx
e A ASel AR Plgom el
e deolet Thiete Fol 4HY SE n RS
ofmle] AzAela w AMgAlelch 1 gA9le] 3
o gebd 25 g whiel 2ge TS ol A
o frh TeiER Aage 29 Al S A
o B2 % Akl WE I e wHsle] &
A=A 2 SAES AT 5 gloje} w) e
ohie} Az AAzEe) A 8 FEAE S5
Azgle AgARYE Uske AsAE s
Aol BoE AsA welE seRlelA EaA
e Wy Teisolo} qck

a8 1. gsAAe T
Fig. 1. Learning system architecture.
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Fig. 2. Hierarchy of frame knowledge in inter-
preter module.
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frame PlanDriver

type

event @ if wuser’s_comrmand then set_feature
otherwise  none

DIEProcessors
set_environment

slots
hres: ?
v_res: ?

postprocessors
success © activate  Situation
fail . none
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Fig. 5. Architecture of PlanDriver frame.
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type
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event | if interpreter fuil then set previous_type
if success learning then select_template
if training enough then adtivate_leaming module
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display_model
capture_image
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shape : ?
direction : ?
hv_relation :  ?
h_size : min_hsize < h size < max_hsize
v_size | min_vsize < v_size < max_vsize
pos_sx © h_res/4 < pos sx < hres/2
pos_sy - V. 4 < pos_sy < v_Res2
pos_ex © pos_sx+min_hsize < pos_ex < pos_sx+max_hsize
pos_ey 1 pos_Sy+min_vsize < pos_ey < pos_Sy*tmax_vsize
postprocessor
Stccess ¢ activate  Interpreter
Sail : activate  Situation
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Fig. 6. Architecture of Situation frame.
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frame Interpreter
DrEprocessors |
diff_image
diff_threshold
hand_region
slots
threshold : threshold > 1.0
mer_sX | pos_sx-h_size/2 < mer sx < pos_sx+h_size/2
mer_sy : pos_sy-4y < mer_sy < pos_y2+dy
mer_ex | pos_ex-h size/2 < mer_ex < pos_ex+h_size/2
mer_ey D pos_sy-Jdy < mer ex < pos_ey+dy
imgh_size : h_size- @ < imgh_size < h_sizeta
imgv_size @ v_size- 8 < imgv_size < v_size+ S

Dostprocessors
Success ¢ activate Learmning Module
Jail I activate message. display

activate Situation
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Fig. 7. Architecture of Interpreter frame.
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algorithm (1)
inpt I of every training pixel, threshold «
output © set of (I, contribution)
procedure calculate_contribution
compute averuge_ for all pixel;
do {
fird the near I of the nearest distance from average_! for all f;
add the number of pixd with near I to acasrulated pixel;
) while (acasmdated pixel <a),
find Higtfrequency for all I
compute contribution(I) for all I included accurrudated_pixel;
end procedure.
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Fig. 9. Histogram of object with one color.
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algorithm (2)
input - set of (I, contribution) of i template, threshold 8
output © set of (I, accurnudated_contribution)
lowest_I, largest I
procedure calculate_accumulation
add contribution(I) to accurrudated._contribution(I);
normalize accurmudated_contribution(I)
with the largest accurmidated contributiond)
find lawest_contribution and largest_coninbution
for the normalized accurrudated_contributionI) > 4.
compute lavest_I and largest I of lowest_contribution
and largest_contribution,
end procedure.
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Fig. 13. Difference image and MER.
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