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A Study of Korean’s Face by Sasang Diagnosis Using Questionnaire and 3D
AFRA(Automatic Face Recognition Apparatus) in Middle Aged Women
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1. Objectives
This study is about a development of Sasang constitutional classification algorithm using facial information.

2. Methods

We analysed the datum of middle aged (20~48) women collected by multi-center researchers in 2007. And this
study analysed the data of the measurement of the face by 3D-AFRA (3-Dimensional Automatic Face Recognition
Apparatus) and the items of impression by SDQ. We used multiple comparison, exploratory discriminant analysis
and clinical decision to select optimal 3D facial variables which will be input in discriminant analysis model. And
we used univariate F values and stepwise discriminant function analysis to choose best impression variables.

3. Results and Conclusions

In this study, derived discriminant function's explanation power was 39% in female group. Diagnostic accuracy
rate was 66.0% in female group. And in test sample, Sasang constitutional diagnostic accuracy rate was 56.9%. In
this process we could help improve the objectification of Sasang constitution diagnosis.
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Table 1. Eight Questions about First impression

o132 20-48M1 OIKIBALSZ

i e S ket

(1) ZrE(FreIzurE el =)ol ek
(2) ¢lAto] EFEl3}rh

(B) FAEA &rsith

@ gz Btk

) A=stHr HEoh

(6) 543}t

@) &&=t

(8) 2HEs) Witk

® 134 PErE @ ohtt
® 13t @ wEelT) @ ohitt
® 13t @ wEelT} @ ohith
® 23 @ Bt} @ ohrh
® a3 @ Bt} @ ohrh
® a3 @ ngoltt @ ohzh
® 139 @ BEelt} @ ohrh
® 134 @ BT} @ ohrh

Table 2. Homogeneity between Analysis Sample and Test Sample

Analysis Sample (N=250)

Test Sample (N=107)

T-value/Pearson Chi-square Sig.

Age (yr) 32.0248.449
BMI (kg/m?) 21.08+2.65
Soyangin 65
Taeeumin 90
Soeumin 95

Sasangin

34.02+9.808
21.18+2.96
40
32 4.691 0.096
35

-1.833 0.069
-0.286 0.776

Table 3. Items of 3D Facial Variables and Functions

3D facial variables and functions

N=332

Ear (Er)
Eye (E)
Nose (N)
Mouth (M)
Jaw (J)
Face (F)
Area (Ar)

Partial items

38 Total 316

Height
Height ratio
Height-Breadth ratio
T-projected Length
Angle

Whole items”

3
3
3 Total 16
3
4

§o 2 AT
FAREY HAFTEE Aol ‘/}Ol, Body Mass
IndexBMI), APgele] zte)7t gleA1E Elshr] S,
ol BMIE T-A74, APl B2 FHolAlF-4%4
= ARSERITE I I Zhel| dol, BMI, A3 2
Frolgtk atol7h glAthTable 1).

fr o

2. 5% w4
1) HEHA(RIY)
ARAGA( BRG] 24P BE £ Fol

A <Al et 87 S ARS-SFSATHTable 2).
2) 3D ¢tH AZHS I fAHS

ZPe 3219] FHAFE14] 7](3-Dimensional Auto-
matic Face Recognition Apparatus : 3D-AFRA)S ©]-8-3F
b A5G W F o] tigh FFEOE 33271
A A3 A THTable 3).

\__T—__
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71 A3} A7l F8 7P W NEE 265702 4 ATk ‘THE FP) =RA AAE hE +FS2_
25Tk 3.6(xF53 s w2l o] Loy 2 AR,
FEh]'s Z¥0) o)A AIAE hE ‘+EBSL_S2(F
(2) A2 X7} FANEY o7 Axsig
ZPo] NG 4] 9ol o]BHOE AN TF5E
20] T USitk B AT E o2 Frlete] B4 @ WA wge] 42
o 533tk of Q@ ol F7Fa G2 WA MG E F2lgke] i o]el arup el &
= L197Hel: 'S 27V T, HETS2 S3FETH WA o7

Analysis Sample(N=250)

First Impression Questions 3D Facial Variables and Functions

Normality test and Extreme

& -

Multiple Comparison | | Stepwised Discriminant Analysis Clinical Indicator

‘ ! , :

Final Selection” ‘ Final Selection™ Final Selection™ Final Selection™

Discriminant Analysis Test Sample(N=107)

A

Verification of Discriminant | | Evaluation of Classification Discriminant
Function Propriety Function

v

4

Validity Test [ Hit ratio

* Selection variables through univariate F value and Stepwised Discriminant Analysis
** Selection variables through Wilks' Lambda and Stepwised Discriminant Analysis

Figure 1. Sasang constitution diagnosis algorism with facial variables
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NH35 L, E1.2 19, ArFS1 L3 S237/H], EAF2.4,

NA32 3.1 33, FL7_3.63FH] E26_2.8%°]|H],
MFE4.1 43 87] W= G5 sl gloll7FaA] 2
HEAS AsisiEmE E12 1.9, NA3.2 31 33E A9
% NH3.5_L, ArFS1_L3_S27H], EAF2.4, F1.7 3.6 7%
H], E2.6_2.8710]37H], MFE4.1 4.3 67 W& whEE
AE AEIE W 7P w2 B EAE(54.5%, AL
A 2-853.2%, Box's M=76.748(p=0.002))& 23
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NEE To)e) ¥ EAHOZ Folsle
(Z}7} Lambda=.613, p<.001; Lambda=.830, p<.001),
T Fepol] oJgk Qb AR tﬂ*“ TE] A E> 39%E
YT (3HR1=22%, 42=17%) (Table 4).
Tz FHANGFHAAN S AHRH
A A EgEe] 7, i go] & A pl s,
pl_7, FL7_363FH]9] oln, Yz FJr‘:“EfM
2 Z10 2 VERTh 7w shadee] 73, 3l
go] & M pl 6, ArFS1_L3 S237H], NH3.5_L3,
pl_1, pl 3¢ molm ymAlE v o] A2 AR

R ‘SPZI*~_
<.001

weEhd ol AZHge 2@ Saws OML UEATE 53] 3 wiA kel shdgo] v
NH3.5_L, ArFS1_L3_S237H], EAF2.4, F1.7_3.6213H], plL6(FA3ITh 7 WA ET oA w2 Y
E262870|70], MFE4L 43 o) 67) W5E B = HOlX Rek 3 el o 2l
Aoz AU AMEZO|EE 613 Bl AT 354 4 He

o]2 ol Wsel HE AAH pl 1, pl 3, -T880% 12 a5 2 TEAvE EE
pl 6, pL 7, pL.8 o4 57} WiZeo} S| EEAL B 4903 T WA gl oish AoRIxTe] AlER
Asls Br O] = -600 Bl ek 546 452 HT> -096
Table 4. Standardized Discriminant Analysis with 11 Facial Variables
Facial variables Fct 1 Fct 2 Wilks' Lambda F
pl 8 .666(*) 108 862 18.507°
pl 7 427(*) 320 921 9.925°
FL7 36334 -.368(*) -106 952 5.823"
MFE4.1 4.3 -278(%) 193 966 4,059
EAF2.4 257(%) -189 970 3.568"
E2.6_2.870]3H] 222(%) -.099 981 2.250
pl 6 103 595(%) 929 8.825°
AFS1_L3 $237H] 440 A44(%) 902 12.630°
NH35_L3 388 A12(%) 919 10.203°
pl 1 376 -.388(*) 925 9.376°
pl 3 276 -351(*) 950 6.042"
Group Centroid
Group
Fet 1 Fot 2
Soyangin 613 -.600
Taeeumin 354 546 '
Soeumin 733 ~096 Box ?pg;llg’;ﬁm
Eigen value 354 .205
Chi-square 63.4 36.6
Canonical Correlation 511 412
Wilks' Lambda 613 .830°

(*)Largest absolute correlation between each variable and any discriminant function

? p<.05, ® p<01, ¢ p<.001
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St MEXE = 200 2tst AL 20-48M MAIBSA2Z

Table 5. Description of 6 Facial Variables including to Discriminant Functions

Variable (Chinegag;acter) Name(Korean) Name(English) Description(Formula)
F17_362.%9]  JEAERL ZF0r7 ) Mid face length Interpupillary distance ratio F1.7_3.6*100/BS1_S2
MFE4.1 4.3 mF Al S TEEE Lip length width ratio H4.1 4.3*100/B4.4 4.5
EAF2.4 77 LRI A gz Left upper eyelid point angle £51.24 2

E2.6_2.87017¥] £ MR EEH 2skeA 7201 1) First sulcus point of left lower eyelid length 2.6 2.8/S2 3.6

=3 A 78]

AR |
253 o)

AFS1_L3 S237H] H R EHImfE R L
NH3.5_L3 WIT R

Mid and lower face area
Inferior point of nasal ala height

8113 S22 36
35 13

- ASHG A A WA Aol 9lo] B breadth, HE height, A= angle, Ei= eye, N<> nose, M= mouth, Fi= face,

Ard areas 7}z oju] gt

- ASAS BAY F WA EA0) le] F= frontal, AS angleS 242t 9jm) it

FEPE0] Q= F71] WAL oJnjsink

HEF Fghe A B £2,6 2870|717} f2
o] p>0.052 UeRTh AF Jks R8s <t
A AR WS pl §(RHEs ELltho] 7 F838H9
o (Wilks' Lambda=.862, F=18.507, p<.001), ArFS1_
L3 S237H], NH35.L3, pl7, pl.1, pls6, pl3,
F17 3.637%H|, MFE4.1 4.3, EAF249] &0 2 Yehdt
WA E26 287 0] 30| Heks skt BAAL
2 frefakA] ekt dagrel gk A Table 501
FAIsHATE

TZ% E-58l4(Fisher's linear discriminant functions)

= Tt Atk B A3k Table 60 veht
At

- AEHS BAONA LL L2, L3, S1, 2 E eAbE g R
=l

T Ao H TN e BEHT BEH A
- 8
-

AFDP)S] 7158 ojv]gheh

| A2 ovisid, ‘2= Al ZFHO] olF= & ovidt

OE

12.523%(NH3.5_L3) + 49.471x(ArFSL_L3 S2:77v))
+559.385%(F1.7_3.6 7% H]) + 0.503%(MFE4.1_4.3) -
135.160x(E2.6_2.87°] 7/H]) + 19.401x(EAF24) +
14900 (pL 1) + 5.354%(pL_3) - 4433%(p1_6) + 6508
(PL.7) + 4.146%(pl_8) - 1390.417

@ =#Ha<

12.768%(NH3.5_L3) +50.229% (ArFS1_L3 S277H))
+560.908%(F1.7_3.6 7 H]3) + 0.557x(MFE4.1_4.3)
- 140.645%(E2.6_2.8710] 7H]) + 10.238x(EAF2.4) +
14.411%(pL_1) + 4.722%(pl 3) - 3.437x(pL6) +
6.935%(pl_7) + 3.996x(p1_8) - 1386.298
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Table 6. Classification by Standardized Discriminant Analysis with 11 Facial Variables

Predictive group

- - - Total
Soyangin Taeeumin Soeumin
Soyangin 33 17 11 61
Taeeumin 10 54 19 83
Soeumin 8 15 68 91
Actual group -
Soyangin 54.1 279 18.0 100.0
Taeeumin 12.0 65.1 229 100.0
Soeumin 8.8 16.5 747 100.0
66.0% of actual grouped cases correctly classified.
59.1% of cross-validated grouped cases correctly classified.
Table 7. Validity Test on Test Sample
Predictive grou|
- g J - Total
Soyangin Taeeumin Soeumin
Soyangin 15 8 14 37
Taeeumin 3 21 7 31
Soeumin 4 8 22 A
Actual group -
Soyangin 40.5 216 37.8 100
Taeeumin 9.7 67.7 22.6 100
Soeumin 11.8 235 64.7 100

56.9% of actual grouped cases correctly classified.

“Total 102 cases excluding 5 cases with missing values were tested by validity test.

@ 4229l

11.982%(NH3.5_L3) + 49.492(ArFS1_L3 S27741)
+ 565.385x( F1.7_3.627%H]) + 0.588(MFE4.1_4.3)
- 147.537%(E2.6_2.8710] 77H)) + 19.152%(EAF2.4) +
14.175%(pl_1) + 5.310%(pl_3) - 4.298x(pl 6) +
6.863%(p1_7) + 5.249%(p1_8) - 1375.179

4. EtES AZS(validity test)
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