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Detection of Local Motion Parameters and Processing

of Eye-glasses in Interactive Model-based Coding
of Facial Image Sequence

Kazuo OHZEKI,"* TAKAHIRO SAITO,"? MASAHIDE KANEKO?3
and HIROSHI HARASHIMA®

For interactive model-based coding of facial image sequence, the number of interactive op-
erations and difficulty of procedures should be clarified. This paper develops a local motion
detection tool which realizes encoding in a limited number of operations with practically easy
operations. A comparison of description order between local motion and global motion is
examined from the viewpoint of amount of operations. Hierarchical and cooperative moving
rule of vertices on wireframe model around facial part is proposed. By introducing zero-th
and the 1-st order periodic waveform pattern for both horizontal edges of mouth, the number
of operations for local motion is reduced. Extending the developed tool to the processing of
eye-glass frame, new problems are found to be analyzed. Eye-glasses which overwrites glass
frame by skin color is compared with a method using separated input of eye-glasses. A new
deciding criterion for terminating human operation of eye-glasses processing is developed. The
total encoding tool is fully practical and many facial image sequences are well encoded by the
authors and others engineers.
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Fig. 1 Encoder of interactive model-based coding.
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Fig. 2 Operational display of local motion parameter detection tool.
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Table 1 Comparison of local motion description order.

Description order Im—gm gm—lm
To get Im Tx+gm ! (wfm.n) gm(wfm_0)
Wireframe Model Fitting | wfm.n (n =0,1,...,N) wfm_0

gm~! Process

gm~'(wfmn) (n=1,...,N) | 0

Synthesis

Txxgmslm(wfm_0)

Tx*lm*gm (wfm_0)

Im: local motion, gm: global motion, Tx: Texture mapping, wfm: wireframe

The first frame

The initial image

The n-th frame

m Im
—_
wim_0 /"—-‘gﬁ wfm_n=gm(wfm _0) _“\‘ Im(wfm_n)

gm'l(wfm_n)
=gm'1(gm(wfm__0))
=wfm_0

gm-Lwfm_n")
=gm-1(m(gm(wim_0)))
Fwim_0

R 3 Im—gm fBRDIO LT R
Fig. 3 Process needed for lm—gm description.
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Table 2 Hybred method of local motion parameter description.
Facial Parts Eyes Other than eyes (mouth)

Im discription

AU detection as blinking ratio

Im detection as coordinate values

Description order | Iml—gm

gm—Im2

Synthesis Tx*gmxlm1(wfm_0)

Tx*lm2+gm (wfm_0)

Total synthesis

Tx*lm2xgmx*Im1(wfm_0)

Parentl (P1) (Before moving)

Moving vector 1
Vi

Parent2 (P2) (Before moving)

Child (Before moving)

Child CN (After moving)

CN=CqotaVi+BVy
a+pB=1, «a >0, B>0

4 BIosoBHEeg

Fig. 4 Relation of parents and child moving.
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(b) Both parents move with linkage interpolation
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(a) A parent moves with linkage interpolation
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(c) A parent moves with linear interpolation
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(d) Both parents move with linear interpolation
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Fig. 5 Comparison between linkage interpolation and linear interpolation.
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Fig. 6 Local motion parameter input and its influence to surrounding points.

7 [%BL g (Claire 46 7V —4)
Fig. 7 Closed mouth (CCITT Claire, 46-th Frame).

8 [HKICHIRAY DD SE IR (Miss America 101 71— 24)
Fig. 8 Mouth image with waving shape (CCITT Miss
America, 101-th Frame).
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10 [iou—#nEE (CCITT Claire 46 7L — 4, Miss America 101 7L —4)
Fig. 10 Local motion of mouth (CCITT Claire 46th Frame, Miss America 101-th Frame).
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Fig. 11 Number of local motion parameters (CCITT Claire).
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K3 U—INEENRT A-FOFHEK (S = HEMEYT 12 128 x 120, M = 256 x 240)
Table 3 Average number of local motion paramters (S = Reconstruction image
size if 128 x 120, M = 256 x 240).

Sequence Clairel (S) | Claire2 (M) | Miss America (S) | Naomil (S) | Naomi2 (S)
Number of Frames 118 118 149 60 69
Average Number of Local 3.983 8.237 2.624 4.183 3.348
Motion Parameters
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Fig. 12 Eye glass processing. (a) Original image, (b) Syn-

thesized image without eye glass processing, (c)
Eye glass removal result, (d) Synthesized image
with eye glass processing.
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Table 4 Comparison of eye-glasses processing methods.

Method A
Proposed method

Method B
Separated input of eye-glass frame

Input Facial image with eye-glasses

Facial image and eye-glasses separatedly transferred

Eye-glasses modeling | From multi-frame images

From multi-view images

Motion Detection

From synthesized vertices of wireframe

Texture adjustment LPF for edge

Color adjustment for eye-glass frame
Naturalization of edge

Synthesized image Natural texture

Tolerable for large motion

INPUT IMAGE

EXTRACT CONTOUR AND
FEATURE POINTS

OUTPUT IMAGE

B 13 HRsEmigLomnN
Fig. 13 Flowchart of eye glass processing.
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Fig. 14 Position of left and right edges of eye glass frame.
Top: The case for the initial frame, Bottom: The
case with rotating motion.
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Fig. 15 Eye glass processing for large rotation image

(Claire, the 90th frame). (a) Synthesized image
by the proposed method A, (b) Synthesized image
by the method B with separeted input eye glass
image.
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Fig. 16 Luminance on the line across eye-glass frame and removed frame.
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Fig. 17 Comparison of ghosted images for evaluating residual eye glass frame.
(a) Original image, (b) With 18 dB ghost, (c) With 24dB ghost, (d) With

30dB ghost.
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