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System for Editing Facial Shading based on Model Shape
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Abstract Facial information is a principal component in nonverbal communication, and it gives a wide variety of impressions to the observer.

If we can clarify the relationships between facial information and impression, we would be able to easily input the right visual information on

a face and thus manipulate impression given from a facial expression. We focused on the shading on the face. Although the ability to control

the perceived shape by manipulating shading, e.g., through makeup, qualitatively evaluating this has not been easy. To find a way to do this,

we developed a system for editing shading on a face by using shading generated from a target model with a known 3-D shape. We have also

developed a qualitative method to evaluate the relationship between the shading and the perceived shape. We first describe the system in detail,

and then demonstrate how it is effective at providing both qualitative and quantitative evaluations from real images.

00000000000D00000000D0 DD Shape from makeup

1. 0 0O O O

1.1 0000
ggbooboobobuoobooboobobooboo
gobooboobbooboobuoobbooboon
gobooboobbooboobuoobbooboon
goboobobooboobobuoobboooboboon
O0000o0o0o0o0O0O0O0O0O0ODODOOODOOO ®PO0O0O0O
gobooboobboobooboobbooboon
gobooboobbooboobuoobboooboon
gobooboboobooobuooboboobboon
gooo
ggboodbooobobuoobooboboobobooboo
gooooobobobooboboboooboobobnooo
goboobobooboobobuoobbooobboon
gobooboobbooboobuoobboooboon
gooooooo ovg
e00:0000O0OOOOOOOO ™20
eJ0D:000OOOOO PO
ggbooobooobbuooboobooobobooboo
gooobooboboobooooobobooboboo
gobooboobbooboobuoobbooboon
goboooobobooboboobobuoooboooboo

20080 100 NO0O00DDDODOOOOOOO 2D
20000 100 2500002011030 4000002011050 11000
0000000000000
00 602-850100000000000000TELO075-753-50580
+ Graduate School of Informatics, Kyoto University
(Yoshida-honmach, Sakyo-ku, Kyoto 602-8501, Japan)

00000000000 Vol.65, No.7, pp. 10 11 (2011)

gobooboobboobooboobbooboon
gboboooboboooooboboboboobon
gboboooooboboboooobobobuobooon
gobobobooboooboobbooboobboon
goboobboobboooboobbooobboon
gobooboobboobooboobbooboon
gobooboobbooboobuoobbooboon
goboobooboboobooboobbooboon
gobooboobboobooboobbooboon
gogbobooboooboobbooboobboon
000000oooooo10000oooogooooon
gobooboobbooboobooboboobogn
gobooboboooboooboooo

1.2 OOpoOoOoDoOoDpoooOoOo

gobobooobooboboobobooboboooboo
gobooboobboobooboobbooboon
000000ooooooooOoY*000oooooooo
gobooboobboobooboobbooboon
gobooboobboobooboobbooboon

BRETILIZR

XRER

Lare

BETRERER

01 0000O00OO0O0o0O0O0o0Oooo0
Facial shading editing aiming at a model shape.
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Illusion of convex and concave (shape from shading).
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Differences of appearance of Noh mask (Cited from Suzuki'®).
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Process flow of editing of facial shading.
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Object’s texture image generation.
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Feature points on an object’s face.
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Classification of models.
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Images of target models’ shapes and shading.
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Images of deformed target model’s shading and edited object’s face.
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Perceived normal vector.
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Process flow of evaluating perceived normal vector.
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ExamSples of selected regions for evaluation.
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A6 = arccos(a;) — arccos(a,) (14)
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Correlation of faces before editing.
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Images of shading, normal and perceived normal vectors.
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Average and standard deviation of residual of quadric surface fitting.
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Plot of initial correspondences between objects and models using MDS.
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Differences of correlations after editing (degree).

H N Ga Gi J \% M
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Object A 354 4.16 340 431 499 4.18 439
7.57 638 6.839 819 623 690 8.94
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Object B 279 335 244 329 394 320 3.32
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Hermes — 1.02 235 1.68 133 0.55 2.55
-032 1.74 203 142 -1.69 5.63
1.29 298 285 146 051 3.64
Napoleon 134 — 342 175 075 048 3.03
2.23 2.08 253 1.66 -0.50 5.64
298 2.85 476 4.18 295 4.06
Gattamelata 332 379 — 529 429 360 343
1.94 0.68 3.04 356 1.12 527
241 152 393 1.29 1.17 3.18
Girl 328 223 496 — 094 1.83 321
-0.30 -1.31 0.97 097 -0.42 4.25
0.89 -0.39 2.81 091 -0.56 1.73
Jehanne Darc  1.98 -0.07 346 056 — 033 191
-0.17 -1.54 1.33 0.69 -1.19 3.35
0.17 -0.42 252 150 0.48 2.64
Venus 1.03 023 259 1.03 0.04 — 180
-0.83 -2.24 124 175 1.21 5.03
2.16 1.64 241 136 034 1.06
Miroku 1.10 095 159 053 034 092 —
479 298 343 233 105 251
0000000000000 O0000OO Hermes, Napoleon, Gattamelata, Girl,
Jehanne Darc, Venus, Miroku 0 0 0 0000000000000 O0DOOOO0O
joo0o0oooooo0oooooooooooon

ggbooobobooobuooboobbooobooboo
goboobooboobobooobobooobobooboo
0003.20000000000000000000000
O0000ooooooooooooooooooo*oon
gbooboobbobooobobooboobooobogoo
gobooboobboobuoobuooboboobooo
gobooboobboobooboobobooboon

00007y 0 yoooooo
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05 0000000000 0000000000 a,
Correspondences between objects and models after editing.

H N Ga Gi J v M
0.9489 0.9377 0.9394 0.9412 0.9490 0.9450 0.9486
0.9698 0.9612 0.9566 0.9567 0.9638 0.9667 0.9694
0.9010 0.8885 0.9074 0.9218 0.9202 0.9003 0.9139
0.9430 0.9354 0.9327 0.9339 0.9485 0.9399 0.9484
Object B 0.9695 0.9631 0.9519 0.9451 0.9666 0.9671 0.9716
0.8746 0.8643 0.8765 0.9134 0.9046 0.8715 0.9130
0.9481 0.9426 0.9446 0.9591 0.9578 0.9478

Object A

Hermes — 0.9626 0.9572 0.9496 0.9674 0.9736 0.9689
0.9133  0.9217 0.9375 0.9397 0.9276 0.9075

0.9552 0.9406 0.9471 0.9610 0.9555 0.9438

Napoleon 09707 — 0.9541 0.9558 0.9720 0.9720 0.9665

0.9329 0.9256  0.9390 0.9412 0.9300 0.9052
0.9460 0.9369 0.9297 0.9430 0.9423 0.9361
0.9624 0.9532 — 0.9371 0.9495 0.9564 0.9525
0.9158 0.9081 0.9229 0.9328 0.9197 0.9084
0.9473  0.9385 0.9259 0.9554  0.9430 0.9535

Gattamelata

Girl 0.9602 0.9542 0.9359 — 0.9626 0.9593 0.9681
0.9148 0.9031 0.9079 0.9433 0.9062 0.9197
0.9561 0.9494 0.9365 0.9517 0.9561 0.9546

Jehanne Darc  0.9723 0.9671 0.9481 0.9567 —
0.9264 0.9084 0.9154 0.9430

0.9718 0.9709
0.9244  0.9246

0.9608 0.9512 0.9417 0.9416 0.9612 0.9496
Venus 09772 0.9694 0.9531 0.9504 09713 — 0.9694
0.9335 0.9174 0.9241 0.9278 0.9406 0.9129

0.9424 0.9265 0.9275 0.9424 0.9470 0.9409
0.9638 0.9517 0.9400 0.9542 0.9618 0.9627 —
0.9014 0.8712 0.9056 0.9202 0.9177 0.8982
poobooooooooOooboooOo0o0 40000000

Miroku

oooooooooooobooooooOooboboooo
ooooooooooooboooooogooboboooo
oooooooooooobooooooOooboooo
oooooooooooobooooooOooboboooo
oooooooooooobooooooooboboooo
O0000000D0000000 130 Girl O Gattamelata
ooooooooooooboooooogooboooo
oooooooooooobooooooOooboooo
ooooooogd
oooooooooooboooobooooooog
oooooooooooooooonbn oooooooo
gooooooooooooooobooooooag
gobobooooooooooooobooooooag
gobOoObO0o0ooooooooboooooooooood
goboooooooobooooooooooooon
gobobooooooooooooobooooooad
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cobobooooooooooooobooooood
gobO0o0oooooboboooooooboooooooo
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gobobooooooooobooooood
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