ANAHME SIS X 2007;19(2):22-29
J of Sasang Constitutional Medicine
Vol. 19, No. 2, 2007;22-29
http://[www.esasang.com

3349 PAAEEA A AR D719) Hardware 23

43 - 743 - FA - olelF
ZO|HStnl SOIIITHS! NFAMIZ L “(Z) SN A
OIS SIOIIMTHS! N ASAIZ I

An Error Analysis of the 3D Automatic Face Recognition
Apparatus (3D-AFRA) Hardware

Kwak Chang-Kyu, Seok Jae-Hwa, Song Jung-Hoon*, Kim Hyun-Jin¥,
Hwang Min-Woo, Yoo Jung-Hee, Kho Byung-Hee, Kim Jong-Won*#*, Lee Eui-Ju
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Kyung-hee Univ.
*Maxuracy. Co., LTD.

**Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Dong-eui Univ.

1. Objectives
Sasang Contitutional Medicine, a part of the traditional Korean medical lore, treats illness through a consti-

tutional typing system that categorizespeople into four constitutional types. A few of the important criteria for
differentiating the constitutional types are external appearances, inner state of mind, and pathological patterns. We
had been developing a 3D Automatic Face Recognition Apparatus (3D-AFRA) in order to evaluate the external
appearances with more objectivity. This apparatus provides a 3D image and numerical data on facial configuration,
and this study aims to evaluate the mechanical accuracy of the 3D-AFRA hardware.

2. Methods

Several objects of different shapes (cube, cylinder, cone, pyramid) were each scanned 10 times using the 3D Auto-
matic Face Recognition Apparatus (3D-AFRA). The results were then compared and analyzed with data retrieved
through a laser scanner known for its high accuracy. The error rates were analyzed for each grid point of facial
contour scanned with Rapidform2006 (Rapidform2006 is a 3D scanning software that collects grid point data for
contours of various products and product parts through 3D scanners and other 3D measuring devices; the grid point
data thusly acquired is then used to reconstruct highly precise polygon and curvature models).

3. Results and Conclusions
The average error rate was 0.22mm for the cube, 0.22mm for the cylinder, 0.125mm for the cone, and 0.172mm

for the pyramid.
The visual data comparing error rates for measurement figures retrieved with Rapidform2006 is shown in Fig.3~

Fig.6. Blue tendency indicates smaller error rates, while red indicates greater error rates
The protruding corners of the cube display red, indicating greater error rates. The cylinder shows greater error
rates on the edges. The pyramid displays greater error rates on the base surface and around the vertex. The cone

also shows greater error rates around the protruding edge.
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Fig. 1. Cube, Cylinder, Cone, Pyramid
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Table 1. Description of 3D-AFRA
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Fig. 2. 3D Automatic Face Recognition Apparatus

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

1sec

600mm~700mm

MAX 309} Points

IEEE 1394

150w DC lamp

3D data/color data: 640x480
480x640 Pixels

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

5T~35C

Commercial AC power, 110 to 220 V
CPU : Intel PentiumIV 3GHz or above
RAM : 1GB or above

HDD : 100G or above

Graphic card : 128MB or above
Microsoft Windows 2000 / XP
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Fig. 3. Laser Scanner (Vivid 9i)

Table 2. Description of Laser Scanner(Vivid—9i)
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Product type
Measuring Method

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)

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

Input time(per scan) 2.5 sec

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

Temperature range

Humidity range 65% or less

Non-contact 3D digitizer
Triangulation light block method
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)
TELE 93 to 463 mm

TELE 69 to 347 mm

TELE 26 to 680 mm

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

Commercial AC power, 100 to 240 V

221(W)x412(H)*282(D)mm

Approx. 15Kg (with lens attached)

10C to 40 C
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