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Estimation of One’s Subjective Age Using Facial Images

Naoyuki MIYAMOTO?, Yumi JINNOUCHI', Takashi X. FUJISAWAT,
Noriko NAGATAT#) | and Seiji INOKUCHI't

oooo ObOoooooooooooOooboOoOoOoOooOoOoOoOoOoOOOOOOOOOOOOOOOODOOO
goooooooooooooooooOoOOO0OOO0OOO0OO0OO0OO0OO0OO0OO0OO0O0O0O0OOOOOOOb0O 0000
00000 000000000000000y 00 5000000000000 0OOOOODOODOODOOOO
gooo0o0oo0Oo0O0oO00o0oo0o0o0oO0o0oo0ooO0o0oO0oOooob0 «c00000000OC0O00O00O0O0O0O00O00O0O
002000540000 156 000000000000000000000O0OC0O0O0OOO0OOOOO0O0OO
000000000000o0o0oooo0oo0oo0oooooooooooooooooooooooooooono
goooooooooooooOoOoocOooooOooOooOooOooOooOooOooOooOooOooOobooooboobo
000o0o0oo0ooooooooooooooooooooooooooooooooooooboooooooo
0000o0ooooooooooooooooooooooonogd

ooooo OoooooOooOooOooOooOoOoOooOoOboOoOoOoOOOOOOOOOOOOOOOOO

1. 0D OO0

gooooooooooooooobooooooon
gboobooooboooboobooooooobooon
gboobooooboooboobooooooobooon
00o0o0O0ooO0oooOoOooOoOooomooooo
gbooboooboooboobooooooobooon
gbooboooboooboobooooooobooon
goboooooooooooobooooooobood
oooo

gooooooooooooooobooooooon
goooooooooooooooo ---000o00
gboobooooboooooboooobooobooon
gbooobooooboobbooboooobooboobobooo
gboooboooboobooboooboobooobooon
goooobooobobooobobobobooboboon

fooDoDoDoDoooOo00O00O0

School of Science and Technology, Kwansei Gakuin Univer-

sity, Sanda-shi, 669-1337 Japan
fOooDoD0DOO0OOOO00D0O0O0O0000O0000000

Faculty of Media Contents, Takarazuka University of Art

and Design, Takarazuka-shi, 665-0803 Japan

a) E-mail: nagata@ksc.kwansei.ac.jp

gooooboooooooooooooooooooboo
gooooooooooooobooooooooboo
gooooooooooooooboooooooboo
goooooa

goboooooooooooooooooooboo
gooooboooooooooooooooooooboo
gooooboooooooooooooooooooboo
goooooooboobooooobooobooboooo
goboooooooooooooooooooobooboo
gooooooooooooobooooooooboo
gooooooooooooooboooooooboo
gooooooooooooooobooooooboo
gooooooooooooooboooooooboo
gooboooooooobooooocoooooon
ooo

2, JO0O0OOOOOOODob

goboooooooooooooooooobooboo
00oO0oU0ooUoUoOOoUD[2oubOooooo
goooboooobobboooobbooooooon
gpooooboobobooooboooooooobobooo
0[@B00000Do0oooooo200390000

240 0oooDDoooO0on0 A Vol JO0-A No.3 pp.240-247 ©UOMOOOODODOO 2007



gooooooooooooooooogn

go4009000000DOOOODOOODOOOD
geoCr8sOU0bOoUObDOOOODOOOODObOOD
poboobobobooboobooooboobon
poboobobobooboobooooboobon
00 George and Hole 4] 000000000000
J00000000000 “own age bias” 000D
goboooboooobooooobooooboboobooon
goboooboooobooooobooooboboobooon
gboobooobocooooon
goooboooboboobooboboboobon
gooooobbbbbbooooooooooboobo
poboobobboboobooooboobon
oooOop|ooooooe02000000000
pobooboobobooboobooooboobon
gooe0ooboobOOel9200000000O
gboooboooobooooobooooboboobooon
gboooboooobooooobooooboboobooon
goooboooobbooooobobbbooooooo
poboobobboboobooooboobon
ooog
goboobooobobooboobobobobob
000o0ooUOooooooooooeboooooo
gooboboooooboouobo40b00obobogoo
gooooooobobbooboooobobooboooobo
goboooboooobooooobooooboboobooon
goboooboooobooooobooooboboobooon
gooboboooooboobmobooobooo
goooboooboooooopbooooobDmoon
goboboooobobobooobooboboobo
gooomooooboooboooboooboboooo
goooboooobooomobooobooboboooDo
gbooobooooboobooboooobooboobooon
gbooobooooboooooboooobooboobooon
goooooOocoO0oOoooobooOooooiso24 00
gboooboooobooooobooooboboobooon
gooooobooobooobboooooboobboo
pobogooboboobobooboooobooboon
pobogooboboobobooboooobooboon
pobooobobboboobooooboobon
pobogooboboobobooboooobooboon
gboooboooboooooon
gboooboooooooobooboooboooboog
0000000000000 [70[12J0000000
goboooboooobooboobooooboboobooon

00000000 [13]0

0000000014 0000000000000
0000D0000000000D000000000O0
0000000000000000000D00000
000000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000 [150

3. DO00OO0O0ODOOODOOODOO

3.1 ODOOOOoOoooon

gboobooobobooboooboooboobooboooog
oboooooooooboo 1000000000
gbooboooboooboobooboobooobogoon

Shift of subjective age

- N
3

Rating value
o

! [ . Distribution of rating value }
-10 -5 0 5 10
Difference in actual age [years]

01 000000000« 000000-000000O8
goooooooOo0ooO0ooooooo0oooon
gooboooooooooobodyO0O0oooo
goooooooooooooooboooooon
gooooooo0oboOoobo «00000000
gooboooooooboooooooobooooon
gooooooooooo

Fig.1 The concept of subjective age. The z-axis is

the difference in the actual age which sub-
tracts the actual age of the observer from
the actual age of the facial images. A pos-
itive/negative value for x indicates that the
facial images are older/younger than the ob-
server. The y-axis is the rating value. A
positive/negative value for y shows that the
observer estimates the facial images to be
older/younger than themselves. A shift of the
distribution in the negative direction means
that the observer estimates the younger facial
images to be the same age as themselves.
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Fig.2 Method of estimating subjective age using a

logit transformation. The z-axis is same as
Fig. 1, and the y-axis is the rating value by
a logit transformation. In linearizing by logit
transformation, the shift of subjective age can
be defined as the zero crossing point of the ap-
proximation line.
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Fig.3 Examples of facial images in the facial
database (from the left, column 1030 ordinary
expression, column 20 40 smiling expression).
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Fig.4 How facial images were chosen.
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Fig.5 Example of a screen to choose the subjective
age in the estimation system.
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Table 1 Distribution of number of subjects.

Age group Male Female Male and Female
25-34 22 23 45
35-44 24 23 47
45-54 23 23 46
total 69 69 138
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Fig.6 Estimation result 1 (average).
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Fig.7 Estimation result 2 (gender).
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Fig.8 Estimation result 3 (ordinary expression).
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Fig.9 Estimation result 4 (smiling expression).

4.8 O 0
000000000000D00000000000
000000D000000000
00000000000000000000000
0000000002000 54000000000
000000D000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 [6),[16|0000000
0000000005 0000000000000
0000000000000
00000000000000000000000
000000D000000000000000000
00000000000000000 [5),[60000
000000D000000000000000000
06O0000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000D000000000000000000
000000D000000000000000000
oooo
00000000000000000000000
000000D000000000000000000
000000000000000000000000
00000000000000D000000000
000000000000000000000000
000000000000000000000000
000000D000000000000000000
000000D000000000000000000
000000D000000000000000000
000000D000000000000000000

gbooobooobooooboobooboobooboobooon
gboobooooboooobobooboobobo
gboobooobooobooboobooooboaoon
gboobooobooobooboobooooboaoon
gboobooobooobooboobooooboaoon
gooooooooooooooboooooooboo
oooo

goboooooooooooooOooooooboo
gooooocoooooboooooooooooboo
gbooooobooooboo203400o000oa0
goboooobooooobobooooobooooboooo
4000000000000 o0o0o0o0oboooo
gbooboooboooboobooboboooobooon
gboobooooboooobooboobobooobooon
gooooooooooooooooobocoooboa
goooooooooooooboboooooooboa
gooooooooooooooboooooooboa
gobooooooooooooooooooooboo
gbooboooboobooboobooooboaon
gbooboooboobooboobooooboaon
gbooboooboobooboobooooboaon
gbooboooboooboobooboboooobooon
gbooboooboobooboobooooboaon
gboooooooooooooboomoOoodgod
gooooooooooooooboooooooboo
0o00oo0OoobDOoDoOOoOoo7Mooooooo
gooooocooooobooooooocoooooo
gbooboooboobooboobooooboaon
gbooboooboobooboobooooboaon
gbooboooobooooobooooo

gboobooboboobooboobooboooooa
goooooooooooooboboooooooboa
gooooooooooooooboooooooboo
gooooooooooooooobooooooboo
goobooooooooooooobooooooboo
gooooooooooooooboooooooboa
gbooboooboobooboobooooboaon
gbooooobooao

5. 0 0O O

gboooboobobooboobooobooboooooa
gbooboooboobooboobooboooboaoon
gboobooooboooboobooboooobooon
gobooooboooooboboooooboooboooo

245



00000000000 2007/3 Vol. J90-A No. 3

goooobooooooooooboooooooboo
ooooooooooo
gooboooooooooooooooboooooon
goooooooooooooooooooooooo
gooooooooooooooooooooooboo
goboooooooooooobooooooobood
gobooooooooooooboooooooboobod
gooooooooooooooobooooooboa
goboooooooooooobooooooobood
ooo
gbooooooooooooooboooobooboooon
goooobooooooooooboooooooboo
goooobooooooooooboooooooboo
gooooooboooooooooooooooboo
goboooooooooooobooooooobood
goooooooooooooOoOoOOOOO0O000d
gooooooooooooooobooooooon
gobooooooooooooboooooooboon
goooooooooooooboooooooboo
gooooboooooooooobooooooobooo
gooooooooooooooooooooooboo
goooooooooooooooooooooooo
gooooooooooooooobooooboooooa
goboooooooooooobooooooobood
gooooooooooooobooooooon

g O

[1] OOO0O0O0O00 ODOo«“00oO0o0oo0ooOooo
g0ooooooooooob oooobooooooooo
O0oo0000000000no.3, pp.23-28, 2003.

[2) ODOOO0OO0O«“00O0O00000O0000O0OO0OOUOOO0
oo0oo0oooooooo0oo o0oo0o0o0o0o00oyvelly,
pp.8-13, 2000.

[3] bDOO0OODOODOOO0O0OO0OO0O0000O0 DOoOOoOooO
“O0000000000O0 O0O0000PRMU2003-159
HIP2003-65, 2003.

[4] P.A. George and G.J. Hole, “Factors influencing the
accuracy of age-estimates of unfamiliar faces,” Per-
ception, vol.24, pp.1059-1073, 1995.

[5) DOOOO0OO“0D0000000D 0000000000
gooooooooo 0000 00000 pp.88-108,
0ooo0000199s.

[6) DOODODO0OO0DOO0OO0OO0OO0DOO0OO0O0O00O0O0O0“0000
goooooooooooooboOoOooooooobooo
0oooooooopOo00o0000vol.8, pp.88-97,
1997.

[7] L.S. Mark and J.T. Todd, “Describing perceptual in-
formation about human growth in terms of geomet-

ric invariants,” Perception & Psychophysics, vol.37,

246

8]

19l

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

pp.249-256, 1985.

J.B. Pittenger and R.E. Shaw, “Aging faces as viscal-
elastic events: Implications for a theory of nonrigid
shape perception,” J. Experimental Psychology: Hu-
man Perception and Performance, vol.1, pp.374-382,
1975.
goooooboooboo«woooobbobooooooo
0000000000000 0000 A vol.J80-A,
no.8, pp.1250-1259, Aug. 1997.

S. Mukaida and H. Ando, “Extraction and manipu-
lation of wrinkles and spots for facial images synthe-
sis,” FGR2004, pp.749-754, 2004.

D.M. Burt and D.I. Perrett, “Perception of age in
adult caucasian male faces: Computer graphic ma-
nipulation of shape and colour information,” Proc.
Royal Society of London Series B-Biological Sciences,
vol.259, pp.137-143, 1995.

00o0ooooo Oooooooo«c0oo000000
00, 0000AO0vol.J86-A, no.12, pp.1510-1519,
Dec. 2003.
goooooooOooooooooooo—oO00o00o00
0oooooooooooo2oo2.
goooobooooo«c00o0oooooboo—0000
gooooooooboooooboboooopoooo
000 vol.3, pp.99-102, 2003.

L. Cormanl 0 M OO0O0O00O0O0O0O0O0O0OWIOOOOO
00—o00000o0o0o0000002005.

N.E. Cutler,
search Instruments in Social Gerontology, vol.1,
pp.437-461, 1982.
goooooooooOoooOooooooo«c0O0on00
0000o0o0o0ooooooooD oooooaovol.3o,
pp.13-14, 2006.

o000 18050 15000090 600000
100 2700000000

“Subjective age identification,” Re-

oo 0o oogoo

2006 000000000000O00O00O0
ooooooooooooooooood
ooooooooooo

oo 00

2006 00 000O00OOOOOOOO0O



gooooooooooooooooogn

oo oo

1998 00 O00000OOO0ODO200400
Ooo0o0oo000000000002006
0ooo0oO0O0o0oO00O00oooooooo
ooboo0oooooooOoooooooo
ooboo0oooooooOoooooooo
gooooooooooa

oo 00 oood

1983 000000000000000
oooooOoooooooooooooon
Ooboo0o0o0oo0o00000001996 0
00o0o00000000000002003
00oO0o00O000o00O0o00o0000o00
ooboo0oooooooOoooooooo
go0o0oO0oo00000000O000000000000a0
OO0OIEEEOOOOO

od 00 ooooooooo

1964 00000000001965 000
Ooo0o0o01984 0000000020030
Ooo0O0oO0o00oooooOooozo0500
go0o0o0oO0ooO0o0oOoooooooo
2‘ ) 001989020050 0000 OO0OODOOO

. go0o0o0oO0ooO0o0oO0ooOoooooo
go0o0ooO0oo0O00000O00O0o00O00O0000o00o0a0
0000000000000 0IEEECOOOOOOOOOO
oooooooo

247



