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A Structure and Framework for Sign Language Interaction

ABSTRACT

Objective: The goal of this thesis is to design the interaction structure and framework of system to recognize

sign language.

Background: Sign language of meaning individual gesture are combined to construct a sentence, so it is
difficult to interpret and recognize the meaning of hand gesture for system because of the sequence of
continuous gestures .This being so, in order to interpret the meaning of individual gesture correctly, it needs

the interaction structure and framework so that they can segment the indicating of individual gesture.

Method: We analyze 700 sign language words to structuralize the sign language gesture interaction.
First of all, we analyze the transformational patterns of the hand gesture. Second, we analyze the movement
of the transformational patterns of the hand gesture. Third, we analyze type of other gestures except hands.

Based on this, we design a framework for sign language interaction

Results: We elicit 8 patterns of hand gesture on the basis of the fact whether the gesture has a change from
starting point to ending point. And then, we analyzed the hand movement based on 3 elements: patterns of
movement, direction, and whether it is repeating or not. Moreover, we defined 11 movements of other
gestures except hands and classified 8 types of interaction. The framework for sign language interaction which
was designed based on this mentioned above applies to more than 700 individual gestures of the sign

language and can be classified an individual gesture in spite of situation which has continuous gestures.

Conclusion: This study has structuralized in 3 aspects defining to analyze the transformational patterns of
the starting point and the ending point of hand’s, hand movement, and other gestures except hands for sign
language interaction. Based on this, we designed the framework that can recognize the individual gesture and
interpret the meaning more accurately when meaning individual gesture is input sequence of continuous

gestures.

Application: When we develop the system of sign language recognition, we can apply interaction framework
to it. Structuralized gesture can be used for using database of sign language, inventing automatic recognition

system, and study on motion gesture of other areas.
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Table 1. Classification of sign language gestures
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2. Structure of sign language interaction.
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Table 2. Classification change patterns from starting point to ending point
( Q keeping same gesture from starting point to ending point) (. changing gesture from starting point
to ending point)

No Gesture Description Gesture of Change Patterns | Gesture action-example

keeping same gestures

1 Static from starting point to Shape| | Palm | lecation | o manual Alphabet
ending point. T
changing hand shape of (¥ 'Y
: "9 i . Palm Location G- =T
2 Shape Dynamic | gesture from starting

point to ending point.

“disperse”




; g
changing hand palm of :;a}éfa{‘
3 Palm Dynamic | gesture from starting Shape Location
point to ending point. "book”
& )
. changing hand location |._Lblﬂ
Location ) W N
4 ) of gesture from starting Shape | Palm
Dynamic . . .
point to ending point. “divide”
changing hand shape o
Shape & g g. P A
. and location of gesture V=) |
5 Location - . . '
_ from starting point to Palm
Dynamic . .
ending point. "hard”
changing hand palm g
Palm & 9 g. P ’a
. and location of gesture
6 Location . . Shape <
) from starting point to
-Dynamic . .
ending point. "dead leaves”
changing hand shape <.v'.'.:.>
; Shape & Palm | and palm of gesture . . Lacation
- Dynamic from starting point to
ending point. “everybody”
changing all gesture ’?%-//% J
8 All Dynamic from starting point to . . .
ending point "snatch”

2.2 Gesture sets of the movement and pattern
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Table 3. Gesture sets of hand movement Pattern
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2.3 Gesture sets of non-manual signals.
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Table 4. Gesture sets of other gestures except hands
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Table 5. Gesture interaction sets of non-manual signals.

No Gesture Description Gesture -action
Opening your eyes wide and putting @ =
1 What your face forward with your mouth

open + open + up
open.

Raising your eyebrows, opening your| ey €—r @

2 Yes or no mouth, with your face leaning
up + open + up
forward.
Positive Nodding your face up and down. @
3
up & down
i Shaking your head.
. Negative gy @
shake

Reducing your eyebrows with your —

_N i
5 Strong gativ mouth close.
e e e down + close

Lower your head
6 Request

down
Raising your eyebrows with your —
7 Imperative
mouth open.
up + open
Raising your eyebrows, opening your| e <= ﬁ
8 Surprise mouth wide and raising your upper

up + open + up + up
body with your face leaning forward.

3. Sign language Interaction Framework
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Figure 4. Framework for sign language interaction

THYEJO|ALL Ol5= fUt

=H| BALL =7 HAE =3 T2 AIZCL
tAoIH, =7 HAE= thE

£2EZ3 HANE T &

o
rlo

MAX HENY 0 2% Q0| wasts

Sl QULC}. Start point= Q|0 &t 7HE K|
s OrRe5ts 83 MaN Az,
|5 T+z=32t StRACE. Movement= A|ZHEHDE EF| ALOOA EY St
Ch. mf2tM O3 HEj2, OfH WO 2 O|S6in, OjXtoz &
|8} Pattern, Direction, Repeat=2 Movement EHAIY| X3t A|ZALCH

3. A point of contact between
the stroke and retraction
M
Retraction

returns the
., hand to

. < rest

End Point 2l

Y or

~ o — ; .I‘-\
Shap) pa|rh thg i odents the
A SN ¢ hand for
: bm

ext,
gestural
storke.,

4. Finishing step
of the retraction



O
Ral
-

j Figure 59| T2 M7
= S 2HYol WY FRE() 1K
£ ()= EAZH E0h @t 2 olelol 2NYo| 2 ¥ of ZTYYAT HBHTH YR
g 2 olglo] MAK QA(EY, & Y 2B, YHE ZaY 30| M Ao oo Ak 2
__l.l.

=
o sjMe QI LIS 87HK| MAKE E=H8}0]

o
12

Gtez, a3t 7|2 200 HX| M=E He JHE MaX FES
ol

n
r

OFH

()

HO &2 o O
2 o 38

A
oo

Preparation Stroke Retraction
orients returns the
the hand hand to
forthe 3 . rest
Storke Movement End Point |

K P hor
I : N
Ao o
£ H Lecation - - Location| : drients the
! ] Pattern ] )
[ (paten | foecon ] sepest
/ : i gestural
{ storke.,
/ 1:':,]

L]
|

What | ¥/N | Positive | Negative | Stong Request | Imperative | surprise
Figure 5. Framework for sign language interaction with non-manual signals gesture

4. Case study using sign language interaction framework
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Figure 6. "Have a good time" (KSLD,2015)
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Figurel2. Does father come ?
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5. Conclusion

=7 Aol =b MAXe £of FHY £ 0|Qe] MAKE

— — [
2 AAROl @2iE Al 2 ojo| Er9lo] g

1]

=
A
ot
Of
2
Hr 4
P
ot
Of
9
[0 m
=
o
i
ol
=o=}.
ug mo
>
| >
>t
N
e
I
il
|0

A HaX S4S o BHRIZ M5 sidots AlAEE2 AFEel MAXM Ao 81 580t BI=gt MAKS

—

! Qe XS] ALSEO0| Ee=m Sttt SHXT HMAME St THRIE
QIMSE|ECHE M=t oto] HE2 QA = UAS M, AIEZel DjRSH Xjojef H|ph ®MAXQ| XHO0|E
T2 + A= XNOIFE H WED A A7 F + AUs Yo 2 & Atk HEN HAME HAH2=Z

=
HOlE SR QAlOfM E8AMS J|fE 4 Ym ol YUEln
ojnjsict WatM HBEQI HAKME AlAEIO|

[ =
OfSHt7| SIShAE mRI elojet 2 RASIE A RSN & 4 Ut
Sofo] QEZMS Slsf & MAXO| AT BHO WK, 2o 2HY,
st0f 3 x| HPoE xst ST olo|7h STk BT 700 HE EABH0), HN
Mi BHO| WIOIRE JIFOR 8 Xl SES EIOIYCN, Ol wet 242 g
C ol 25 2ol TfE, W, H=ole 0| 37K 94z
H i=3
=

22 BiQiCh 0[of mat SXQI Y HAK

k>

olg 9l 2 AR
ol9lo| HAKE
310l FAK Al

=

[=]
sy

&oxoTr

EMIRACH 13 X A 1
Afolof Exiots &2 el ¥ oot & 4 QUth Mm & olee] MAXNe FHY 11 JHKIE
golgtn 8 7HA| QIHAMoz FRSI0 £o| MAK # Ot FIPHQl Qb ofM o £ UA=E SHRACL
HIZ o2 3} CHOJo| JHE MAXIL AL OZ AIAHI| U= Al 2} Q0| thelo] JHE MAME

=

I

=
=
TEotn F=oh oAt o|n| sfMZ HOt H=AEE U= T LYIZE HEA SIRCE O 21 =3}
| b[e]]
[
AL
M

ro
m
)
rx
-

o= =" A
zob Sl Z A0 TN F=O| ot JHEMAK 92%7t HEELD, FEHY FX
ALEol 2 g 5 s 71= HA E

o
1=
IZtSsy "2t A=z E7F 2} o

"
7



O S Sl +=1E AMY =+ U= ALE WY Al =t AEY ZHYYIE HE AlZ & UCk B
OtL2} Fz=otel MAKE 21| HO|HH|0[Astet XS4 AAR 7{EO| 2HEE|H, Cifet 0re| S
HMax 7oz 288 + UL

T2 dF0ME 2AE =YY @39 FEdE =017| fBIME ottt 35t HHof MANE HESHY
2ot Sh= 240 RSt Lot 2 s thETXRol #3HUE SHLE A5IReER Fo(7]E
CHUOP7E = 7§ Ol ZYE ool 2Qo| 2MES floh MAX st s, ECt O Cifeh H|X|
2ol MAXN Hpt A7t QL 2 A7s o HAKME MY + UAs ZHY H3 FHe=
Herstelz| MEol =te] 2% AS HMEot0 oy & & U= oA US & A== oo EHs

A ZROIC)

References

Kim. J.b., A Study on the Continuous Hand Gesture Recognition System for the Korean Sign Language,
Ph.D Thesis , KAIST Univ, 2004.

Korea Sign Language Dictionary, http://222.122.196.111/ (retrieved, February 12, 2015).

Lee.C.S., Kim 1.S., Park G.T., Jang W., Bien Z.N ., Implementation of Real-time Recognition System for
Continuous Korean Sign Language ( KSL ) mixed with Korean Manual Alphabet ( KMA ),Journal of the
Institute of Electronics Engineers of Korea , 35 ,464-475,1998.

Lee .Y.H., A Morphological Study on the simultaneous complex structure of Korean Sign Language, Master
Thesis, Kangwon Univ, 2008.

Quek. K. H.,, Toward a vision-based hand gesture interface, Virtual Reality Software and Technology

Conference, 94, 17-29, 1994.
Yoon. B.C., and Kim.B.h., The Study on the Linguistic Characteristics of Non-manual Signals in Korean
Sign Language, Journal of Special Education,5, 253-277,2004


http://222.122.196.111/

