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Two-dimensional animation keyframes interpolation based on

hierarchical constraints
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Abstract; Two-dimensional animation is a labor-intensive process, where automatic keyframe in terpolation ( inbetweening)
is a research focus. Two-dimensional shape-blending plays a key role in keyframe inbetweening. Most of the existing 2D
shape-blending algorithms are designed for a single closed polygon. When they are applied to complex shapes containing
multiple regions, overlaps between different regions may occur. Our algorithm first obtains closed regions of input keyframes
and calculates the matching relations between these regions. Then we iteratively construct a local coordinate system relative
to its parent region for each child region. Then the hierarchical constraint relation can be used to get rid of “motion”
mismatches between parent- child areas. Experimental results show that our algorithm can synthesize naturally smooth
inbetweens and is efficient enough for practical demands.
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Fig.6  Animation sequences after in-betweeing of 5 frames



1750 P EEZEIESIR www. cjig. cn %16 %

ED ED
> C

(a) FAEHS 1 (b) THAELES 2 i
(c) TS 3 (d) FAE5E 4 W (e) HHIELES 5 Wi

K7 JAE S WS AT 71

Fig.7 New results after in-betweeing of 5 frames

L ==
5 SLIGER

XA BT LR, REHEZE CPU
Pentium 4 1.8 GHz, NfF 512 M, &K ¥#EE VC ++
6.0, FATFR G ny 3l m AL 5w an & 8 Frn.
B O—11 25t 1 BB AE S SR S 41

6 % it

ARSCHE S T 5 2R LY AR 2 4 2y i S E i (B
L o IR R IRAT TR A (1 3 KR X B —
ZIIC 20 T 52 228 A v Z2 A X 3R] 1) 2 3¢ I8 Sk
%&ﬂ%Eﬁ@%m%@*%%J&”*ﬁﬁﬁ@@ Fig.8 Interface of animation module

25 [R), Ka AR AL bR 2 X X 3 00 A T 4
FERT LT BRAC F X i R b iz 3 EI’JTIEEﬂ

7 s

(a) il AGEL I A28 11 S H o

(b) SR 1 ot (c) FifELH 2 Wi (d) AR 3 ot

B9 fifH 3 Wits iP5

Fig.9 Animation sequences after in-betweeing of 3 frames

0 ==




59 1 PR A TR RN 2 A i SC R W (L1 1751

(a) it AR N2 1 S S

(b) FHAELEHS 1t (c) FAfELS 2 Mot (d) AFfEE 3

K10 4 fi 3 Wit )51

Fig. 10 Animation sequences after in-betweeing of 3 frames

L
)

(a) iy AR IR FIZE 11 S HT

(b) FHAEHE 1 v (c) LS 2 (d) TR AR5 3 ot
11 4G EA 3 Wi)s 73

Fig. 11  Animation sequences after in-betweeing and auto- coloring of 3 frames

PRI AT RS, LA R KW, S Uk (References)
B A AR A SO, BA —E RSN
ﬁo g[/ \,17%:7£@ﬁ?§$52i,ﬁﬂ]ﬁﬁ%& [1] Burtnyk N, Wein M. Interactive skeleton techniques for

;I{-a;]— {E: % % X‘—J‘ &I\ g ij_J, ﬂ:/; &l\ % q,j: ?E ,f% ;}—# S ﬁ]g ﬁ% iﬂ_:, enhancin.g . motion dynamics in key frame animation [ J].
E‘ZTEI:E‘{E EF‘ I‘Eﬂ II]JTIT g 52 ﬂ:/; E * Hj }Li-l?‘ j( Zﬁ] J_ L Communications of the ACM, 1976, 19(10) :564-569.

[ 2] Kort A. Computer aided inbetweening [ C]//Proceedings of the

‘Ijj‘ RIRER j‘ ﬁl@ )EH E % H/J ]ﬁ - % /hX: ﬁ‘ﬁ {E %i % EE Second International = Symposium on  Non  Photorealistic

Eﬁ = o Rendering. Annecy, France; ACM Press, 2002 .:125-132.



1752

REE S EIEAR www. ¢jig. cn

%16 &

[3]

[6]

(7]

Seah H S, Lu J. Computer-assisted in-betweening of line
[ C ]//Proceedings of the 7th

Aided Design and

drawings: image matching

International  Conference on Computer
Computer Graphics. Kunming, China; IEEE Computer Society,
2001 ; 193-200.

Qiu J, Seah H S, Tian F, et al. Enhanced auto coloring with
hierarchical region matching [ J J.

Virtual Worlds, 2005, 16(3) :463-473.
Sederberg T W, Gao P, Wang G, et al. 2D shape blending: an

Computer Animation and

intrinsic solution to the vertex path problem[ J]. ACM Computer
Graphics, 1993, 27(4) . 15-18.

Carmel E, Cohen D. Warp-guided object-space morphing [ J].
The Visual Computer, 1997, 13(9) :465-478.

Yang Wenwu, Feng Jieqing, Jin Xiaogang, et al. 2D polygon
blending based on feature decomposition [ J |. Journal of
Software, 2005, 16(2) :309-316. [ #3Cik, 457, /NN,
M. BETHRAESMERY 2D SR WE (], 8k, 2005,
16(2): 309-316. ]

Li Ying, Duan Shan. Study of binary image thinning based on
mathematical morphology [ J]. Journal of South- central College
for Nationalities, 2005, 24 (4) :68-71. [ Z=i, Beil). LT

TEAEN TAH R AL Do [T]. g R AR,

[9]

[10]

[11]

[12]

[13]

[14]

2005, 24(4) :68-71. ]

Seah H S, Chua B C. A skeletal line- joining algorithm [ C]//
Proceedings of the Computer Graphics International (CGI’94).
Melbourne, Australia; IEEE Computer Society, 1994 :62-73.
Teh C H, Chin R T. A scale- independent dominant point
detection algorithm [ C]//Proceedings of the Computer Society
Conference on Computer Vision and Pattern Recognition. Ann
Arbor, MI, USA : IEEE Computer Society, 1988 :229-234.
Seah H S, Feng T. Computer- assisted coloring by matching line
drawings [J]. The Visual Computer, 2000, (16) :289-304.
Zhang Y. A Fuzzy approach to digital image warping [J]. IEEE
Computer Graphics and Applications, 1996, 16(4) :33-41.
Shoemake K, Duff T. Matrix animation and polar decomposition
[ C ]//Proceedings of the Graphics Interface 92. Toronto.

Canada:

1992 :258-264.

Ontario, Canadian Information Processing Society,
Cui Chenyang, Shi Jiaoying. Analysis of feature extraction in 3D
model retrieval [ J]. Journal of Computer Aided Design &
Computer Graphics, 2004, 16(7) :882-889. [ 4 j2H, f1 7.
SERRRAG R T RIS IR EOR SR [ 1] AL By it
SEE A, 2004, 16(7) :882-889. ]



