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Implementation of User Gesture Recognition System
for manipulating a Floating Hologram Character
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Abstract Floating holograms are technologies that provide rich 3D stereoscopic images in a wide space such as
advertisement, concert. In addition, It is possible to reduce the 3D glasses inconvenience, eye strain, and space distortion,
and to enjoy 3D images with excellent realism and existence. Therefore, this paper implements a user gesture recognition
system for manipulating a floating hologram characters that can be used in a small space devices. The proposed method
detects face region using haar feature-based cascade classifier, and recognizes the user gestures using a user
gesture-occurred position information that is acquired from the gesture difference image in real time. And Each classified
gesture information is mapped to the character motion in floating hologram for manipulating a character action. In order
to evaluate the performance of the proposed user gesture recognition system for manipulating a floating hologram
character, we make the floating hologram display devise, and measures the recognition rate of each gesture repeatedly
that includes body shaking, walking, hand shaking, and jumping. As a results, the average recognition rate was 88%.
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Fig. 3. Examples of Haar—like—feature Filter

. ALEXL MAX HE

B Rl AHEA ALA AEE skl A5
o2 QeEE Agaonye Zauie) 44 g
ARV A WS MR A9A e
o)tz Ao} AT AEey] A2 o wA A
= GGl HESIA St 94T o] ARt FF
S 3ta &9 ) AskslE A A WHo g T od Azt
9 o], = Walaks ZAsh= ool

A J2 HA Hel o] A9 Aatell A A
e B Ay A Y wA A S sk 1w
o] o= Wekate] o} A (D& o] gste] Y¢S
g gt

Ip(z,y)= G, (z,y)— G, (z,y) 1)

21 (Dl I,(« )& 2974 o|vAE Julshy 13

4] (e)o 2k 2E]a G(+) &= 7P H2el 499

A oln) el (F Telo] Yo WA ofnA S
oulai 1 49 (@9 2Tk G_ () & A4 A
o 9 Q¥ ol nr} @ ZeAHA Fol & oy

A% olulats 19 4e) (% 2.

O3 4. MEX HAX HEQ of
Fig. 4. Examples of User Gesture Detection

A (el dald A g ge el oA
A2 Aol We g FE AR S TP ok o
2] Al A 1A Q1S Slste] Wad JuE w

My fo
o,
oo
of
ol
2
_>rﬂ

o Wk G55 ¢
dape ol s,

e
o
2
O
2
=
>
S

1 if [D(:I;,y) > T
Lyx,y)= .
U(r v) {0 otherwise

()]

2 QA I( + )= oSk A4S ovlstd, T
= YRS oIty 1| 49 (fek 2] o|XIstE At

- 145 -



Implementation of User Gesture Recognition System for manipulating a Floating Hologram Character

GAE AGA ALA B 9 BB 99

A Fe
AR AR XﬂﬂEl‘zin , Al Fagk 9A] @A

¢}

uehA E=5E ﬂ"éé}oﬂﬂiﬂ %*1 doe Zsks 9
sto] ol 2 (3 o] Aeo® mEEA I
(Dilation) $14hs Fajghet. Anbd oz 3 dake 3
EotaLAt she AA9] 22 I 22 FEE AA B
A AEstaa) she 548 s g8 gel AL
st o,

I(zy)=A®B={z:€E |(B*),n4= o} 3)

A AZA Y G AEE 918 BA 9
L+ )7H A, 13 49 (S 2ol AYE L( )
2R AR ASA BT 71E YL A A2A 2
A ol g HE2HAAG oliAg gge 1
P AR A el iie 4 J1E A4S 09
obel 4 sk 7ol Ha2HAAD ol UiF 1Fak

< ARk

MA(MBR,;;, MBR,,) =

7)
FoloRRE dojzl HF Aol Hxe} F s
AR E oujgtt) AntE #HxE AEH dF 999 F
A #et A Al2A ERE AT 7o ARgET
V. AL EXE HAN EF
AREARe] A=A E E2 17 e o WEst 2%}
at7] fJste] AA e R §lYEE Ao riE I3
G} A A Y J9E Arlste] 117 59} o] ALE

A AzAE R,

9 5 AR ARG e el Ao £ E ek

AoE S & ARAF AlA JES 918 ] AejelH,
7¥7ke] G & 7F AREALe] Al2~A 212 AElE YEeRiTh
4714 G HE 7S E=EE HHE U, S,E
A AeE Vet aelw 5 8 B0 dAkE
H= AEE Yehds, S, Axteldl HZs= A
g vehdh 53] A& AEHE YehE 9,9 49 Al
oA sz AFEAF A=A S aeate] thE]e] RS

AsIe Bl AU AgAL] R A=A FRSA

@
———

@ FC > HG
@ FC > WG —| &&
MA > UDA
@ 0 @
® FC < WG © FC < WG
&’ —  a&
MA > BA MA > RA

J% 5, ALSXL ’MAXo e AEf Ho|=
Fig. 5. State Transition Diagram according to User
Gestures

jﬂ 59,] /\1&4 §1_}\1—_¢ @ @‘:, /\]—Eﬁoﬂ [q._E_ ]}_ﬁ
2 e, 19 62 A8 ASA RS AT B
& =48 Sk

O 6. MEX MAXN 2FRE st 71 &Y
Fig. 6. Criteria Region for User Gestures Classification

¥ 69|41 FClface center)= HEd 4= 9499 &
Ag oulsla, WG(width guide line)¢t HG(height
guide line)= Z}7F A= 24 4S ddslr] g 29 3
3t 71& H9E ofvjgith aEa

MA(motion area)i=

- 146 -



The Journal of The Institute of Internet, Broadcasting and Communication (lIBC)
Vol. 19, No. 2, pp.143—149, Apr. 30, 2019. pISSN 2289-0238, elSSN 2289-0246

2 (4)el] 2] A Aats AREAF Al 22A] T FHE 2w
Sl Al WA o Ho] BFE S5t dF o

o2 3 A 99L& gtk BA(below area
ol#f 99 RA(right area) S 4= Q8% 99 UDAwp

down area)v €= Y/l AA HEE ou|g)

(h S, result

O 7. A8XF MAXo| wE HE] of
Fig. 7. Example of State Classified according to
User Body Gesture

19 5ollA AE 5y (EEETDS W] AdHRl 5ol A

FC7k WGHTE & W, 5§ d&S T4& Jr° ol AHS
A A=A 7E AEE dEelH 1™ 7914 (a), (e)& et
ek e 5,(A71E2he di7] 5001]*1 FC7t

ol
WGET 2t MAZ} BARY & v & d=

=2 uA o]
AL HEFE TR ofefol A ARG A=A 7} % a:?%l
dejolw] 1’ 7oA (b), (DE YERATE A8 S,

E7)E di7] e S oA FC7F WGEL 2Ha MAZF

RAETH & o, 5 9= s 54
2 QEZEA AMEAL A=A HEE Aol 19
A (c), (@5 Yebdth e §,(F2)= di7] el
S,elA FC7F HGR.t} 23 MA7F UDARLH 2 o), 3
dEg TAoE Qo daF Joo] HEHL & A
Al A AREAF A=A 7F ERd AdEjoln 17 7

@, (WE vepdch

V. & &
& wwd 7EE E2Y %i:ﬂ“ ANge 22=

91 AREA xﬂ*ﬂ 214 Alé &

ARgAE A2 Q) F

NEEE) OpenCV 7] ‘é}&i Windows 10 €73 &}ol| 4]

Ct+ 2ol& AMEste 7} A 9AE Fdstl) =3

Z28 2739 Ao|xe] 7j2ElE= AUTODESK jit9]

3DS MAX 2017914 Al=sedet. 12]a AgE &2

A e E2ad vras sfEREA], $ug ofad

@, 714 2208 ol gae] 47 Aadrh

(a)

2 10—

8 8. SR8 E2JM 8fAo| H
Fig. 8. Drawing of Floating Hologram Box

a9 8 B wRA F2OY UaFdo] 874 75
2 98 B2y B2 Uil BHOR ()t F2Y
T YRS 93 GeA AEnsAE o83
of FWl W Aele B2y F2ay U duew
A ERY SR s SR S0 gahiolt,
(b= 221700] Sold 742 9% EHOR oA 2
W 2200] HolX] FEF ofhe] W S F YES
HA 5o} glek (O WA 43 B olagine] 2]

- 147 -



Implementation of User Gesture Recognition System for manipulating a Floating Hologram Character

M

& ) 228 ERad JiYEe O 99 2
HA4E& AAM A 549 AgEe] guEs A
sk A]lQl B A9l A Al oA 7H
AA o] FoiAjof sk FH oA A A7 (material
editor) 7152 ol-3te] AHE mRel vheeh Agat
A= AHrEA Agshe g Asle senh g A
He v L HAEE AE Y gAdS F 7 = v
o] = (biped) & RHE] FiL, vlo|A = o] §dte] &4
P& 7R AYH ] B5d BoF uvold 744
Ay o ool d s = 7 2l Auto
key 71%5= ol &allr AHE} 2 Ze Qv Hshe &
Zh& ARetaL vhol sl =R it shite] ool
°of 4d ¢ AY=F Ik

I 9% 2 ol A AR Sk A7H AREAR A=A
of &&shs A e By, v, 2] A% 344

ejoltt.

& HehH HErTh ok =2 2 A7 Hof 9

Ny

B
il
el
<

Ny

Lo

(b-1) S, oH=

@ S, 222 (@) S5, HE  (d2 S, =M

a2l 9, ZE28 22 JH2IE o MZE o

Fig. 9. Making Examples of Floating Hologram
Character

, S~ S, AREAR A=A o w)

94 27 Pae Tud 22ad A 548

Y 2209 ALY 24 A% 74 AR A
A9 AN E WS SIS 2 AR AZAY 503
Aol Wk A9S ANSaL ANEE ZHF 23} 2 13}
e ANE T E 104 A S5(EEE7) Ba
A% £357) Bael 54 4G FENAe 2y
w3l Slaln AlsA 9% gelel LR el te
S0l Wa) S Q1AES e

® FC < WG & MA > BA

© FC < WG & MA > RA
a2 10, AIE|01d Zzt of

Fig. 10, Example of Simulation Results

H 1, 24 Mejol mE F MAX QAUAME
Table 1, Body Gesture Recognition Rate by Motion

State
BA A9 3 A5
S,EEET 50%] 96%
Sy(AETA) 503%] 92%
Sy (EEE7]) 503 78%
S,(AxE2 503 86%
RNy 88%




The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 19, No. 2, pp.143—149, Apr. 30, 2019. pISSN 2289-0238, elSSN 2289-0246

& AT W= AL AR A4 AzEe R
sk 7lee) gt 22y Feadun e
Ha) 4¢ T2 a9 Tasdom, QA9

ol Holuk AHgAte] Fulg sk 15
A| 2~

oft

YAy o 2

References

[1] C. Slinger, and M. Stanley.
"Computer—-generated holography as a generic
display technology”, Computer, Vol. 38, No. 8 pp.
46-53, Aug. 2005.

DOL https://doi.org/10.1109/MC.2005.260.

[2] J. Y. Son, et al. "A floating type holographic
display”, Optics Express, Vol. 21, No. 17, pp.
20441-20451, Aug 2013.

DOL: https://doi.org/10.1364/0E.21.020441.

[3] https://docs.opencv.org/

[4] P. Viola, and M. J. Jones, "Robust real-time face
detection”, International journal of computer
vision, Vol. 57, No. 2, pp. 137-154, May 2004.
DOL https://doi.org/10.1023/B:VISLO000013087.49260.fb.

[5] N. Paragios, and R. Deriche. "Geodesic active

contours and level sets for the detection and

C. Cameron,

tracking of moving objects”, IEEE Transactions
on PAMI, Vol. 22, No. 3, pp. 266-280, Mar 2000.
DOL: https://doi.org/10.1109/34.841758.

[6] M. S. Jang and W. B. Lee, “Implementation of
Hand-Gesture Interface to manipulate a 3D Object
of Augmented Reality”, The Journal of IIBC, Vol.
16, No. 4, pp. 117-123 , Aug 2016.

DOL http://dx.doi.org/10.7236/JIBC.2016.16.4.117.
[71 R. M. Haralick, at al, "Image analysis using

mathematical morphology”, IEEE transactions on

PAMI, Vol. 9, No. 4, pp. 532-550, Jul 1987.

DOL https://doi.org/10.1109/TPAMI.1987.4767941.
[8] S. Lee, S. Shin, and S. Chung, “Development of

Automatic Lip—sync MAYA Plug-in for 3D

Characters”, The Journal of IIBC, Vol. 18, No. 3,

pp. 127-134 , Jun 2018.

DOL https://doi.org/10.7236/JIIBC.2018.18.3.127.
9] B. Park, K Kim, S. Kim, “Study on Face

recognition algorithm using the eye detection”,

The Journal of KIECT, Vol. 8 No. 6, pp.

491-496, Dec 2015.

DOL https://doi.org/10.17661/jkiiect.2015.8.6.491.

KXE ATH

o] ¢ W39

P2011 AT AR T
(32])

-2016 A Tht AFE AR
(4Ah
LR PR, el R
W), AFE

- 149 -





