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Abstract

Development and Evaluation of Repeatability of the Integrated Constitutional
Diagnosis System

Young-Ju Jeon, Jang-Woong Kim, Jae-Uk Kim, Jang-Han Bae, Jong-Yeol Kim, and Keun-Ho Kim
Korean Institute of Oriental Medicine

Objectives

In this study, we developed a mock-up of the system for Sasang Constitutional (SC) diagnosis. This system consists
of 5 devices which are the face analyzer, the voice analyzer, the skin analyzer, the pulse analyzer, and the computer-based
questionnaire. Our goal is to evaluate the repeatability of the system.

Methods

Each device is capable of classifying SC types. The classification probability of the integrated system for the SC
types was obtained by summing the probability from each device. For evaluating the repeatability of the system,
we collected data for 5 subjects, and repeated the measurement three times for each individual. The average and
standard deviation were used for calculating the Coefficient of Variation.

Results

The results showed that the repeatability of the classification probability of the integrated system is about 8%,
which implies the system is repeatable.

Conclusions

To increase usability of this system, it is desirable for the system to offer information on health condition of
the user. The integrated constitutional diagnosis system will be upgraded to complement the convenience and
to develop the diagnostic algorithm for the user’s health condition.
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Figure 1. The concept of the integrated constitutional diagnosis system

Table 1. The Characteristics of the Individual Devices

Devices

Characteristics

Face diagnosis

User can adjust easily the face slope and the range by staring at the center of the screen which is consisted of
a half mirror and distance sensor.

Implementation of the constitutional diagnosis algorithm using the face slope and the features(the width, height
and length) between feature points.

Voice
diagnosis

Pronounciation of five vowels(a, e, i, 0o, u) and one sentence(We climbed high mountain and breathe fresh air).
Implementation of the constitutional diagnosis algorithm using the logistic regression model with 70 parameters.

Skin diagnosis

Three modules for measuring the elasticity, friction and thickness from a hand skin.
Implementation of the constitutional diagnosis algorithm using the features from the three modulus for the
elasticity, friction and thickness from the skin.

Measuring the pulse and applied pressure using 7 sensors in a row and up/down motor.

Pulse . . . . . . .
di . Implementation of the constitutional diagnosis algorithm using floating or sunken pulse, rate of the pulse and
iagnosis . .
6 maximum amplitude of the pulse.
Quest . Two questionnaire were used. The one is for sasang consitutional diagnosis using decision-tree methods, and the
estionnaire

other is for health diagnosis using the information of the stage of health for a week.




Face diagnosis system

Voice diagnaosis
system

Figure 2. The mock-up of the integrated system

S & Y= FASETE 19 29} 2ol AZC
87 71BN WRARE Bsie] £59) o)
WA, G, T SRS Sieith
M WES skl WAL Alo] AHgAe) ek
S 9NT 5 ES et XL v 24
F QS WA/1E GRS BAlel A o
8 Feprt obd AAE Fefol7] HRe] 359 =
SR 5 QAT SRS T Ao
w717k S8 FYo AT 5 DS 74
slo] 9L 247} 24T 5 UES THY 6l gol
o) AR 9k SN B Fele) T2

YJJeonetal. 37

Skin diagnosis system

Main display
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Figure 3. The main GUI of the integrated system
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Table 2. The Repeatability of the Constitutional Diagnosis
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Constitutional Diagnosis

Subject N SE%) SY(%) TEO?)
1 20.5 26.77 52.73
A 2 27.45 23.54 49.01
3 27.98 26.39 45.63
CV(%) 5.9
1 26.43 19.99 53.58
B 2 18.25 23.69 58.06
3 25.39 15.48 59.13
CV(%) 4.23
1 4471 15.47 39.82
C 2 47.32 21.83 30.85
3 53.67 18.05 28.28
CV(%) 7.75
40.41 30.28 29.31
D 2 45.49 20.76 33.75
3 45.6 13.62 40.78
CV(%) 5.53
13.84 36.62 49.54
E 2 26.11 411 32.79
18.48 36.3 45.22
CV(%) 16.71
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