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1. Objectives

The Face is an important standard for the classification of Sasang Constitution. We are developing 3D Auto-
matic Face Recognition Apparatus(3D-AFRA) to analyse the facial characteristics. This apparatus show us 3D image
and data of man's face and measure facial figure data. So we should examine the figure restoration error of 3D
Automatic Face Recognition Apparatus(3D-AFRA) in hardware Error Analysis.

2. Methods

We scanned Face status by using 3D Automatic Face Recognition Apparatus(3D-AFRA). And also we scanned Face
status by using laser scanner(vivid 9i). We compared facial shape data be restored by 3D Automatic Face Recogni-
tion Apparatus(3D-AFRA) with facial shape data that be restorated by 3D laser scanner. And we analysed the
average error and the maximum error of two data.

3. Results and Conclusions

In frontal face, the average error was 0.48mm. and the maximum error was 4.60mm. In whole face, the average
error of was 0.99mm. And the maximum error was 6.64mm. In conclusion, We assessed that accuracy of 3D
Automatic Face Recognition Apparatus(3D-AFRA) is considerably good.
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Fig. 1. Face Status
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Fig. 2. 3D-AFRA
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Table 1. Description of 3D-FARA

Product type
Measurement type
Measurement field

Scanning time

Measurement distance

Imaging Element

Ambient lighting condition
Number of Output Pixels
Data
Out interface
Dimensions
Weight
Temperature range

Power

Computer

operating system

Non-contact 3D digitizer
Spatial Scalable Coding
(W)230mmx*(H)300mm

1Isec

600mm~700mm

MAX 309} Points

IEEE 1394

150w DC lamp

3D data / color data: 640x480
80x640 Pixels

IEE 1394 port
(H)1090mmx*(W)370mmx(D)400mm
18.7Kg

5T~35C

Commercial AC power, 110 to 220 V
CPU : Intel PentiumlV 3GHz or above

RAM : 1GB or above

HDD : 100G or above
Graphic card : 128MB or above
Microsoft Windows 2000 / XP

Table 2. Description of Laser Scanner(Vivid-9i)

Product type
Meaduring Method

Non-contact 3D digitizer
Triangulation light block method

ARATIZOISHSIX| 2007;19(2):30-39 | 35

0.6 to 1.0m (In Standard model)
0.5 to 2.5m (In Extended model)
Galvanometer-driven rotating mirror
Class 2(JEC 60825-1), Class 1(FDA)

Scan Range

Laser Scan Method
Laser Class
X direction Input Range
(In Extended mode)
Y direction Input Range
(In Extended mode)
Z direction Input Range
(In Extended mode)

TELE 93 to 463 mm

TELE 69 to 347 mm

TELE 26 to 680 mm

Accuracy (x, y, 2) +0.05mm
Precison (z, 0) 0.008mm
Measurement distance 0.6m~2.5m

Input time(per scan) 2.5 sec

under 500 lux or less

3D data / color data : 640x480

3D data: 1/3-inch frame transfer CCD (340,000 pixel)

3D data: Konica Minota format & (STL, DXF, OBJ, ASCII points, VRML)
Total 3D and color data capacity : 3.6MB per data

Ambient lighting condition
Number of Output Pixels
Imaging Element
Output Format
Data File Size

Power Commercial AC power, 100 to 240 V
Dimensions 221 (W)x412 (H)*x282 (D)mm
Weight Approx. 15Kg (with lens attached)

10C to 40 C
65% or less

Temperature range

humidity range
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Fig. 7. Lateral Face Image Scanned by 3D-AFRA
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Fig. 8. Front Face Image Scanned by 3D-AFRA
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Fig. 11, Frontal Face Analysis
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Fig. 12. Frontal & Lateral Face Analysis

2712 AW, F °£L% %}é T 3709 "o
BS st gAs bARS 33 G4
Laser Scanner(vivid 91)¢] 2R 73} ¥ w3 A&
oltk. o]& 3719 HolE(HH, FHF 5 S
A Ao HAS £ = AT A o
2=~ o)

T M



38 | ARAHIZICISHS|XI 2007;19(2):30-39

A1

(o)
AR RS ekl 334l ARRER
2171¢] ¢t (Y 59 HEEE EAHES
o} BEXHPH © 2= Laser Scanner(vivid 9i)¢] =
A3k NERST ARG 3 AUAE
149719 257 vz,

32 QFHR}E Q124 719} Laser Scanner(vivid
9))2}2] H o] E]E Rapidform2006S £3+ H| 1 -
w8 Agke ded 2.

tH HH FAol dlFet= ASH PIN(Fig.

L 0.48mmo| ™, FHt§ 2 2}F+=

THSOA TE 3 Bk &gl AA 54
ek ] Ak gl siFete AS
W WA (Fig. 12914 FF A= 0.99mmo]H,
HY At 6.64mmE SAFIJCH, FH
3 7ol w, & FelA eakghe]l AA =

AR Q0P 53] FERAL B9 22}

A AT AR 33 QFHAE Q14
7Ie TR = QAR S FEEA
ong oAt v 544 dasiny @
T AT

IV. &% =l e

NE 33 ARAFAN AN
58 G417 S8 334D AS S 2w
B9 wHelN B2k FEsh PEo WA
Mol Ak o2 ste] A2 AZE
33491 QPARHES1 4] 7] €] Hardware 40 (R4
BA0hE AEHE AFL N
oF W G A HFLAE 0.48mmo]
QFA FAuke] BFS A 0.9mmE S
AR G9) Hoh QA 460mmE Y-
SAT AR R, QFA AUk AT 23

GmmE FEE H9lo] @34z Aztgrt,

o T

[ A S =

ATHEt 21

7158] 33k QbHAE1A a2 &4
AP E S FE

FHEHS vwEdh FH X
22} 2.115mm, F ) L3} 21.205mml 2 2 =}7}
SR, ST ME HE S} 2.805mm,
) &2} 14.865mmE &A & ) th

3R AS WAL T RE55 YO A
g] A

2 AL 339 AAAFA )9 FgEe
RS 7)E 33 SHEAEA )6 v =
SAE AL oF 2= 9]

H) 227} 6.64mmE S YL & BF5}

Sl

FFLA7E 0.9mmE ZAHHAhE 21 71719
Aest wre Ae 98 At

I8y dA) MAREEES AFoE AR

SANAE APHAA 23 G EA ol AL
2oz 71719 hgel :gsoF & ZlojH, ¢k

= = E
Aol o= Aol NS4z dad Jow

ArEE T
V. ZE0R
1 A% Sl uiet Aol al 68 Aol
i, AL, 2000.

N
(o]
O

2
L HEY, A, A, ©1FE, B o,
ol9fF, 3], FAN. =l At 30~40t]
o} 50~6oth o] APSAIAE A FE o] gk vl
AL, APAA A 2] 8H3] #]. 2000;12(2):143-152.
3. IHE], 287, FHAM, 343, AT, ol9F,

VR, ML, SUY. AR DY TR

A ahA 5. AR 28817, 1996:8(1):



ATHEt 21

10.

11.

LS, 28, 28, 743

101-186.

L AR 339 QPRARFE Q14 7]9) ERSE A2k

ST SEaL AAFSES] =R 2007,

MRS, 27, 28, HA, FAH, o157,
L3, AF, AFE, 09F 334 E
AF4 7)) FgR S AAAL AR
9] 8}3]R]. 2006;18(2):41-49.

CAAlsh 27E, 28, 48], SR, 015

AE, BT, ©191F 349 o
AEA4 719 QP S ste] W Aote
AAE APSA A 9] 8F3]R]. 2006;18(3):57-63.

'71:ﬂf;] 7]

- A 28N, 28, #43, 193], A5,

ZFL, 0]9)F 321 oFHRFE 014 7] 9] Posi-
tioning @ XHEA]. ARG A €] 813] =], 2006318
(2):34-40.

Ak
3AF FHAER14] 7] 9] Hard-
APEA A 2] 8}3] %], 2006;18(3):

AE,
22, o9
ware Q@ XA
49-56.
o|o)F, =
T3 A &
dZFo digt A+d
2006;18(2):25-33.

AW, B 193], 25
)
9

5]
E’—Tﬁ

FNE, 0157, S, AR Aol
Yooy AF-Rol umel 54 F4

O F- AR A 2] 8] %], 1998;10(1):161-170.
T4, o9, o], 3718, IS, HUH.

12.

13.

4. &5

15.

16.

17.

18.

AR ZIOIEHS|XI 2007;19(2):30-39 | 39

AP AR Moire e €] 5] Bk

oL APAHA| R 2] B3] R]. 1998,10(2):271-282.

BN, o)9lF o7, W18, 18, UM,

APSARZIES] AASE 913 FESHE A
agele] FEshy 54 APA A <) 8t3)A).
1998;10(1):171-180.

TAE, 23, FA. APIRL o] F] )]
FEsH 54 A7 AP o] 5E)A]. 1998;
10(2):221-270.

B, o573, olel, T, $U. A
# so-eoehe] AP SRFel] 2

Z3} A APAFA A ) 813] 2], 2000;12(2):
23-131.

AR5 B SAT 2] AR AZ
QI SHEA. AR o881 4. 1997;902)

299-302.

W. Zhao, R.Chellappa, A. Rosenfeld, P. J. Phil-
lips. Face Recognition. The support of the Office
of Naval Research.

FFEFEI. 34D QG AZ]9
AT L AR N AL ALR 2002
148.

HRA, oA, A
dAgutols 913 ZAIAT-H=S el E
782 FALRE- APIA E & 8H5] AL 2006;
18(3):166-174.

A E 2 ZAH| 222111 9]



