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Accuracy of 3D Automatic Face Recognition Apparatus(3D-AFRA) Recognition

Kim Yun-Hee, Yang Chun-Seok¥*, Lee Jun-Hee, Jung Yong-Jae, Lee Seung-Hyun%*,
Yoo Jung-Hee, Koh Byung-Hee, Lee Eui-Ju
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Kyung-hee Univ.
*Maxuracy. Co., LTD.

1. Objectives

We had been developing a 3D Automatic Face Recognition Apparatus (3D-AFRA) in order to evaluate the exter-
nal appearances with more objectivity. This apparatus provides a 3D image and numerical data on facial confi-
guration, and this study aims to evaluate the accuracy of 3D-AFRA recognition.

2. Methods

Each scanned pictures were pointed with the 3D Automatic Face Recognition Apparatus(3D-AFRA). And the results
were compared with data pointed pictures with manual. And we analysed the difference between Automatic and ma-
nual by paired -test.

3. Results and conclusions

In frontal face, the P-value was more than 0.05. In conclusion, We assessed that accuracy of recognition of 3D Auto-
matic Face Recognition Apparatus(3D-AFRA) is considerably good. But we should develop methods of measurement for
lateral face and indistinct points of frontal face.

Key Words : Face Recognition, 3D-Automatic Face Recognition Apparatus(3D-AFRA), Sasang Constitutional Medicine (SCM)
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Fig. 1. 3D-AFRA

Aste] AEA ATE glelgke
Fagol W@ Anse skl o
o thE AL} thiHo R o]z 3
olgd A AANGY] A#stE 9le
e ATz AAtelste] A@st B A A Sl

1~1j
>

H(

E
=

&
F.E‘.
lo

o U>‘}

fd

)]
PR

Nﬂ
- [N

¢

pa
o
il
>,
s
e
)

A

o e fazﬂwu AFE 27
,] ﬁiﬂ]tﬂ

0
ol S
s u)

M

4z

>
)
o
2
op
o
&
_‘

=
o
ox
ofd
ﬂﬂ
QL
rir
>,
b
N
&
—{11
M
3
32
g

N
=
)
~
==

folt M.

N

o
Hor
ot

>

o

9
fo

QL

£

-0,

rg

lo,

I e
o

ol ot
2

ro

2N o

rO
(oY off Mromu mo 1% o MmN

>

o *
e}
m!

X o2

K

4

)

O

ne

o

4

¥

v

rlr

o

2

D o>

re
-
=2
R
rir
[N N]
B
fo R
rO
ra
X
offf
rO
4>
N
=
oQ
IS

1. Ch4

2007 10958 129 319744 9 AE #
5 TR R 2008 F53
339 QUAEAN 2 2

o?.i —[
ol e
o,
w2
-0,
oﬂ g
o2
oy
fo o

AR ZIO|SHS|X| 2008;20(1):34-41 | 35

- i
f; el

e
o fitl

re

gato
ol
o

AR

o &AH AR} 1900] SEO
Ae st BE T2
3 204 ole] HldriE e
STk 1 % 349 gmAEAAsE 37
ok AEHOIE7E F254 gL} AR
A EH WL ARH 45 A9shArh

=
o

]

o
5
1

e N 2 Hd

[e]
S

of

2. 3xF QHHX}=QIAIZ[ (3D Automatic Face
Recognition Apparatus: 3D—AFRA)2| otH
SdF AIs FE 9

AR, VHU) % HakEas) & 5
Al ek

BAULY 2 5y
Rk

H]'Xﬂxq(LI) 15| o]_x4(13) J,]_ H]zJZJ(LZ) = T'/_\‘
Hz ZAP3h

ALY 3 "3 & 3D Ay 9
e HYtES Bk

_1_4

g

HH™L2) & 3% 3D Aoy A FdS
AHg = S

2) Frontal Facial Mask




36 | ARMHIZCISHSIX] 2008;20(1):34-41

ol

® 25 : 5470 2% 338 & U= &
£2 Zol7] 95 AZol obd BE AA.

3) Eye&Mouth Map
% 8}et Eye,Mouth Part 9] §5AAE FE3}7]
As FAS Aot

4 547 a0

® Pupil(F33) : S1, 2

Eye Map 22 9IS A3HstaL
Equalization, Stretching & Z3}o] 1st, 2nd

pupll maps 53 F 1st, 2nd pupil map oA

E,]‘—‘ OﬂOﬂ‘/] 2— T_ZJOE 7:];(—]5_]:]:].

@ Upper/Lower Eyelid(’J/3IFAER) : 2.3, 24,
2.5, 2.6

Eye Map &2 9¢ A3+t T Histogram Equa-
lization, Stretching, Fill Hole & %£3F Map ¥ 53}
T 9 AANS HeREEe R, 89 AANS
sardegon 24

® Endocanthion(W ¢z} « 2.9, 2.10

29 5349 BHE ol&dd 4 ATE
% Normalization, Posterization & Z3+ Map 5
ato] Map 3 T3] Azl Altste] HojAz
#xE vt or A4S

@ Ectocanthion( 2]<FzZH4) : 2.11, 2.12

49 Ao ALED og3le] I D T
Histogram Equalization, Stretching,

Posterization & £3F Map g & 535lo] Map 3
T3 A Adste] AUiA #HRE et
AHow AR

® Upper/Lower Margin (=% /3133 1.1, 1.2,
1.8, 1.9

Eye Part 9] EAA HEE 0] 23l

Sl T Histogram Equalization

Histogram

3} A%

Posterization, Labeling, Sort, Morphology $14+9.
= Map 5L Y 39 AANS TH Y 3
Qo2 AYert

® Proximal(M|E.71A1A) : 1.3, 1.4

Eye Part o] EAAT ¥4 A/ sl949] #x

g olgstel 99 ATD F 4 4, e

o

Map GEWHA TUT WHOE Maps 53}
of Map 3 £ A stAdAe] A HxEE

HRAAHO R AR,
=

@ Distal(M ZZEAH) : 1.5, 1.6

Eye Parc o 547} 4 4/ st o) #n
g olgsto] 9o Aset F uEINAH Map 35
W AT HOE Map & 53 49S
AEsey Aire] gt e E 24 5] Map &
g 5ske] Map 3 = A kA el HiA e
FEE nEEAYOR 7ﬂ><45h:]-

® Pronasale(H] ¥ 3) :

&3 3% Mouth Map 91 ﬂﬁé ol &3] g9
A)3Fst & Histogram Equalization, Stretching < ©|-&
3o} Map SIS 7P e dele] £HL v
HHo s A4

© Lateral of Nasal ala(H] <] 7]) :

AAYE E3} nostril(E1H) =
togram Equahzatlon Stretchmg, Labeling & £3+ 7
A Map 57 F nosuil 4 Hth 7] 9 73‘74]
4g woHes Ada,

@ Labiale Superius(’<=4) : 4.1

P29 AT olgdlel 99 AT FBlu-
rring, Histogram Equalization, Stretching, Binarization
o o) Map GEGT Map oA HHAD 71
2HE BES JeYOR AR

@Stomion/Inferius(- 24, 3FTH) : 4.2, 4.3

%V\x%/] *xu—]& xﬂﬁl oﬂoﬂi }\-U(-]b‘}— His-

i}

3.2, 3.3
7A&38H3 His-

togram Equalization, Stretching &2 &3} ke
4o THE ulEale] Y53 Map oM A}
o HArAE e FuE TAY HegoE
27t AP,

@ Oral Angle(+Z+3) :

Mouth Map 9] FR S o]L3}]
Histogram Equalization, Contrast, Stretching, Morpho-
logy e F3l 53 Map oA 24 Hof 2=
Hue PAYeE zg_xgs&t}.

® Gnathion(83}4) :

Inferius(3F=7) ol A /‘X]«] IJAE
A 8F3l & Histogram Equalization, Stretching < =3
=3 Edge 9] FuE Hapgow AR}

4.4, 4.5
3 AT F



@ Oblique Point of Oral Angle(#ZFAF) : 5.1, 5.2

M2 L Facial Mask A8l AZ3 L1, L3 9
7129] Facical Mask®] GA}xFOZ N2 €
¥ Facial MaskE AJ/date] o549 49 A%
S}27 Oral Angleoll A 450l 1X|3F pixel 55 AEH
3}32 OralAngle 3} Inferior of Oral Angle 9] y% 7]
2 & reference® 3} pixel 59 FE Aty A
gy StAET] AolGER) & = M E #e
e HEE 249

@® Inferior Point of Oral Angle(-2}3}5) : 5.3, 5.4

T #HHE ol&sted g9 A F Histo-
gram Equalization, Stretching,

Labeling S 53 5 Mapol|A] +252] 4]
e AANCE A gt

3D dCE HW A L
| Find Eye Part's Points |

}

Find Eyebrow Part’s Points

|

| Find Nose Part's Points |

!

|3D0||A1 2D2 AH (600x800) |

| Create Frontal Facial Mask | |

1 Find Mouth Part’s Points
| Create Eye Map | l

1 Find Mancdlible Part’s Points
| Create Mouth Map | l

l | Find Trichion |
| Find Pupil |

T ( 2D AEE3D A WA )

Flow Chart of 3D Points of Frontal Face

Fig. 2. Manual Measurement

AR ZIO|SHS|X| 2008;20(1):34-41 | 37

(6 Trichion(¥rA]4) : L1

A9 529 AXT o8] 9o ADH F
Histogram Equalization, Stretching, Labeling= 3]
Map 353} 2 34 #HE S Ak
FHg) AAACR AR

o
Manw)7b ZH7} QP SRS 2GS
T 33 tAAE
AHANA DAZ kAR A 7zt
I FFFAS)AA TE 3744 ¢
#o] A E Tk

o

YS1-thE 37709 Aol A
, $2-042 3779 AHelA F&
e FEoR HEE ACL-HE 3770

| A, s2-theE 3770 A
H Ee Zpololl Wik Wik

e
i)
o |0
fu
o oY
e
e
N

MR o e
oX
2
2
R
i
i
)

A
RN

rl

o I
S
xg A

g
o S
i
o
ofo
_O|L
&
—
2y
|o
i
o
=
*
o
(T

o

o) AFANF-5EANH 19 A

S
ol H|W3l7] 98l Paired-T testS E3l P-value

Fig. 3. Autonomic Measurement



38  ARAHIZCISIS|XI| 2008;20(1):34-41

1) tidake] a-AEd 22X
AT A 196 T o14del 126701 EAd
022 o/de Hlgo] HAET wdth o4

o
~

= A BxE B39l 545H4@29%°0 7 1 B
AoH ARl AFUL 36HRE.BE R
A EEE R W T AAE EEE e
Qlo] 30%42.9%) 2.2 7P wekew Akle] 29
W(41.4%), 2e0] 119(15.7%)8 XS B
th AAH AAE BxE g2942.9%), 2%

01(33.2%),2221(24.0%)8) TAE BIoh

Table. 1. Distribution of Patients to Sex & Constitution

Soyangin ~ Taeumin  Soeumin Total
Female 36(28.6%) 54(42.9%) 36(28.6%) 126(100.0%)
Male  29(41.4%) 30(42.9%) 11(15.7%)  70(100.0%)

Total  65(33.2%) 84(42.9%) 47(24.0%) 196(100.0%)

Table. 2. Distribution of Patients to Sex & Age
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Age Male Female Total
20~29 8 12 20
30~39 20 31 51
40~49 16 41 57
50~59 19 25 44
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70~ 2 4 6
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Table. 3. Comparison of Error between Manual and Autonomic Measurement
S17] 2715 P-value
FDP Auto Manu Manu s1’ s2'
S 6.48+0.36 6.51+0.32 098
L1 8.86%0.69 8.99+0.72 8.9240.71 9.07+0.74 1.00 1.00
12 5.9140.56 5.78+0.37 5.74%0.53 5.63%0.36 1.00 1.00
13 12.37+0.78 12.56+0.65 12.3140.79 12.50+0.63 0.88 0.88
1.1 2.65%.33 2.71£0.30 7.00%0.40 7.04%0.36 1.00 1.00
1.2 7.02+.38 7.07+0.34 2.67%0.39 2.75+0.33 1.00 1.00
1.3 2.56+0.38 2.58+0.29 5.52£0.39 5.3540.39 1.00 1.00
1.4 5.58+0.38 5.24%0.35 2.58+0.40 2.6440.31 1.00 1.00
1.5 3.09%0.50 3.18+0.50 8.75%0.66 891 +0.61 1.00 1.00
1.6 8.63+0.64 8.79+0.47 3.0540.52 3.0140.35 0.90 098
1.7 3.860.25 3.8540.34
1.8 2.0740.35 1.99£0.45 6.80%0.39 6774045 1.00 1.00
1.9 6.8240.37 6.80+0.37 2.1140.40 2.02+0.34 1.00 1.00
2.1 0.79+0.13 6.550.30
22 6.57+0.30 0.8140.13
2.3 0.5040.13 0.49+0.12 6.49%0.36 6.5240.32 1.00 1.00
2.4 6.50%0.36 6.53+0.32 0.5140.17 0.51%0.12 1.00 1.00
2.5 0.47+0.09 0.55+0.09 6.49%0.36 6.53%0.32 1.00 1.00
2.6 6.50%0.37 6.54+0.32 0.4840.13 0.54%0.09 1.00 1.00
2.7 1.1240.1.2 6.61+0.32
2.8 6.6240.32 1.09+0.13
2.9 1.45+0.13 1.43+0.18 5.1340.31 5.1740.28 1.00 1.00
2.10 5.16%0.31 5.16£0.27 1.4240.15 1.43+0.17 1.00 1.00
2.11 1.69+0.24 1.5540.23 8.06+0.44 7.9840.39 1.00 1.00
2.12 7.95+0.47 7.83+0.37 1.58+0.34 1.4140.19 1.00 1.00
3.1 3.41£0.19 3.3340.29
3.2 4.82+0.59 4.62+0.33 6.99%0.58 6.87+0.39 1.00 1.00
3.3 7.09+0.57 6.97+0.36 4.7840.62 4.61+0.37 1.00 1.00
4.1 7.99%0.58 7.9240.45 7.87+0.57 7.80%0.45 0.95 091
4.2 8.53+0.64 8.51+0.44 8.4240.63 8.40+0.44 092 0.88
43 9.41%0.66 9.29+0.47 9.3140.67 9.2240.46 0.88 0.83
44 7.80%0.69 7.76+0.46 9.56%0.74 9.59+0.48 0.94 0.93
45 9.59+0.66 9.62+0.45 7.74%0.62 7.7240.55 091 0.94
5.1 9.77+0.86 10.64+0.80 12.26+0.92 13.19+0.82 093 0.92
5.2 12.24+0.86 13.12+0.83 9.7240.73 10.58+0.84 091 0.88
5.3 11.46+0.77 11.65+0.74 12.73+0.79 12.97+0.70 0.87 0.86
5.4 12.75+0.81 12.99+0.69 11.43+0.70 11.64+0.71 0.88 0.85
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