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Resolving Hand Region Occlusion in Tangible Augmented
Reality Envrionments

Hee-Cheol Moon* and Hyungjun Park**

ABSTRACT

In tangible augmented reality {AR) environments for virtual prototyping, the user interacts with vir-
tual products by manipulating tangible objects with his or her hands. but the uscr often encounter awk-
ward situations in which his or her hands are occluded by augmented virtual objects, which reduces
both immersion and ease of interaction. In this paper, we present how to fesolve such hand region
ocelusion in order o enhance natural interaction and immersive visualization. In the AR environment
considered, we use two types (product-type and pointer-type) of tangible objects for tangible user inter-
action with a virtual product of interest. Holding the tangiblc objects with his or her hands, the user can
create input events by touching specified regions of the product-type tangible object with the pointes-
type tangible object. We developed a methad for resolving hand region occlusion frequenty arising dur-
ing such user interaction, It first detect hand region in a real image and refincs the rendered image of
the virtual object by subtracting the hand region from the rendered image. Then, it superimposcs the
refined image onto the real image 10 obtain an image in which the ocelusion is resolved. Incorporated
into tangible AR interaction for virtual prototyping of handheld products such as cellular phones and
MP3 players, the method has been found by a preliminary user study that it is not only useful to
improve natural interaction and immersive visualization of virtual products, but also helpful for making
the users experience the products” shapes and functions better.

Key words : Handheld products, Tland region occlusion, Image processing. Tangible augmented reality,
Virtual prototyping
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Fig. 1. Key components of AR-based approach and their
relations.

olejg 22YY EFME ARE 2 ZUHE
B2y QUAET} 43 2Hg sii 2 ol s, A
#7b7F EQlElg w7y eRdEe] ¥ REE AE
€ U7t 2B AES] 54 e, vt, g0l =,
LCD #'d 3yl AE3A S e} s,
ool met AlFo] wh-ehet. meEtM, AHEA7F 2
SEARGS 2APonH ZUHE T3 dAA=
FUE AEL Azt oA € R, AAAE B
AF Facl s 75 228 5L £ UL
o, TR AlF AHdER] Azt A7 HMI
715 Agdeld, el AE 71F Bk 2 AR
B2t 53 AL 7PAE AR aTse $a%
YES TG ¢ gl A} ol @ S2EY #7390
Ae] THAE AR 22 ’a}:ur% el Fig. 2
o} o] 7habe} AV} AMRRS] &8 THiM A2
0.2 o83 Wie] Wisl Wt

{a) (b)

Fig. 2. A typical hand region occlusion in AR-based
tangible interaction: (a) real image, (b) augmented
image.



WY SR B2

3. & 712 SAo| s wot

cAV]

Al] ] = SlBE 4~ tci- o » [« 7
ﬂ.]—. Og = ax I N RALL %
cg (}2'] 7]HL.]-OE "IT(L. AT a%) S o= =

7] 18} A 2l (color model)S ©]-&-3F
o B8 F9g ?—%r}l—t}, 44¢ 24> RGB,
YCbCr, SV & o 7127} glow o5 e
2=d] RGBRETH= YCOCr, NISVYE F2 AMgy)T
U, A4t B ElS o835l Mt g ££¢
uf, ¥} olu]A]ef IFe} v]5=¢l Ate] glord i
2 Qo] Phe 2AE 9L 4 gl |ot. we
A, 7 ofm] Ao 3t v A A AsE) )
YChCre] Y o #52 % ghpg Zai7u, olnl«e]
B D Z4E o] &3k AUl AAHYTH S,

i r°l' fi
_|

U['l‘h

PR A & 7hR 82 Beke & o
Qe #7] 913 Y 4% RDEA YCCrE AT
the Weld 7180l & 992 PE PA3 fabe

ek, SN FANKE £ 74 date] AAA)
olu] 2] (real world image) Sl 2745 = 7142 A) o)
] Z) (virtual object image) %G S of| A wb Y 5“-’]‘? |
of 2¢tate) T TP AA] oA Tksle
A AR °“°‘1°}Q 2eigha) gl & Aata lﬂ”]
7b g Es 77H QAR S o) &le] = 7 HAb
S AT esy 71E W B nig) WA o]u]
7 AH LHE E1'9r 29 9 Av F4e] ok

=

30 42 2EME Fy|

T ATlAE A o|n| A RAE] & oA 4
2 = 4g BolsHA a1 f8lM Fig 33} Fig. 4
ol e} o] & Azt thu| 7} & == apdale] 74zt
Y LEHEE ol &Y. AEE UMY LEAE
= A2k H AF& RP Y-S Adete] daa
HREE TFF b, 21}“1 LCD t]AZo] 4

o ek %3 w2 A7, TAEE 7
Ay eEAE AR sl garad R Wil

(a) (b)

Fig. 3. AR-based wangiblc object for a gamephone: (a) RP
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the pointer.
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