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1. Objectives
The Face is an important standard for the classification of Sasang Constitutions. We are developing 3D Automatic

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 Measurement of Facial Figure data error of
3D Automatic Face Recognition Apparatus(3D-AFRA) in Software Error Analysis.

2. Methods
We scanned face status by using 3D Automatic Face Recognition Apparatus(3D-AFRA). And we measured lengths

Between Facial Definition Parameters of facial figure data by Facial Measurement program.

2.1 Repeatability test
We measured lengths Between Facial Definition Parameters of facial figure data restored by 3D-AFRA by Facial

Measurement program 10 times. Then we compared 10 results each other for repeatability test.

2.2 Measurement error test
We measured lengths Between Facial Definition Parameters of facial figure data by two different measurement

program that are Facial Measurement program and Rapidform2006. At measuring lengths Between Facial Defini-
tion Parameters, we uses two measurement way. The one is straight line measurement, the other is curved

line measurement.
Then we compared results measured by Facial Measurement program with results measured by Rapidform2006.

3. Results and Conclusions
In repeatability test, standard deviation of results is 0.084-0.450mm. And in straight line measurement error test, the

average error 0.0582mm, and the maximum error was 0.28mm. In curved line measurement error test, the average error

0.413mm, and the maximum error was 1.53mm.
In conclusion, we assessed that the accuracy and repeatability of Facial Measurement program is considerably good.

From now on we complement accuracy of 3D-AFRA in Hardware and Software.
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Fig. 1. Face Status
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Table 1. Description of 3D-AFRA

Product type Non-contact 3D digitizer
Measurement type Spatial Scalable Coding
Measurement field (W)230mm>(H)300mm
Scanning time 1sec
Measurement distance 600mm~700mm
Imaging Element MAX 309} Points

IEEE 1394
Ambient lighting condition 150w DC lamp

Number of Output Pixels
Data
Out interface

3D data/color data: 640x480
480x640 Pixels
IEE 1394 port

Dimensions (H)1090mm*(W)370mm*x(D)400mm
Weight 18.7Kg
Temperature range 5T~35C

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

Computer

operating system

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

Fig. 2. 3D-AFRA
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Fig. 4. Face Status with Land Mark(Frontal Side)

Fig. 5. Face Status with Land Mark(Lateral Side)
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Fig. 6. Facial Definition Parameters(FDPs) in 3D-AFRA
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Fig. 7. Front Face Image Scanned by 3D-AFRA

Table 2. Land Mark in FDP of 3D-AFRA

Fig. 8. Lateral Face Image Scanned by 3D-AFRA
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Fig. 9. Measurement between FDP 6.1 and L2
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Fig. 10. Measurement between FDP 5.3 and 5.4
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Table 3. Repeatability of Measurement between FDPs (unit: mm)

FDP 6.1~12 FDP 5.3~5.4 FDP 4.4~4.5 FDP 4.1~L3 FDP 13~1.5

curved line straight line curved line straight line curved line straight line curved line straight line curved line straight line

1 89.07 85.54 136.88 111.03 49.84 44.47 49.65 48.38 49.73 46.60

N

88.64 85.54 136.35 111.13 49.86 44.11 49.65 48.38 49.96 46.60

3 89.62 85.33 136.38 111.03 49.26 44.47 49.68 4841 49.73 46.52
4 88.64 85.54 137.25 111.14 49.92 44.51 49.65 48.38 49.48 46.66
5 89.07 85.54 136.78 111.13 49.99 44.47 49.68 48.38 49.81 46.57
6 88.13 85.93 136.38 111.13 49.26 44.13 49.65 48.30 49.48 46.88
7 88.64 85.54 137.25 110.77 49.26 44.13 49.65 48.53 49.73 46.60
8 88.64 85.54 137.32 111.03 49.34 44.47 49.65 48.30 49.48 46.60
9 89.45 85.33 137.31 111.03 49.34 44.11 49.68 48.54 49.77 46.60
10 89.45 85.54 137.35 111.14 49.41 44.51 49.68 48.52 49.73 46.60

meantS.D. 88.93+£0.450 85.53%0.154 136.92+0405 111.05630.107 49.868+0.295 44.338+0.178 50.168+0.014 48412+0.084 49.809+0.152 46.6230.091
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Table 4. Result of Measurement between FDPs(unit: mm)

AITH

St 21

Measurement tool ~ FDP 6.1~L2 FDP 5.3~54 FDP 4.4~4.5 FDP 4.1~L3 FDP 1.3~1.5
3D-AFRA 85.53 111.056 44.338 48.412 46.623
seraighe line Rapidform 85.6 111.058 44.337 48.327 46.756
error 0.07 0.002 0.001 0.085 0.133
Vernier calipers 86.49 111.06 44.16 47.96 47.06
3D-AFRA 88.93 136.92 49.548 49.662 49.69
curved line Rapidform 89.61 136.48 49.868 50.168 49.809
error 0.68 0.44 0.32 0.506 0.119
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