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Abstract

Standard Operating Procedure of Tongue-image Analysis System to Improve the Reliability
Hyun-Joo Lee * Su-Ryun Kim - Dong-Hyun Nam’
Department of Biofunctional Medicine and Diagnosis, College of Korean Medicine, Sangji University

Objectives
This study was conducted to suggest a standard operating procedure (SOP) in order to improve the reliability

of tongue-image analysis system.

Methods
An affecting-factors list was made, which may affect the diagnostic parameters of the tongue-image analysis
system. They were sub-classified into two groups: controllable and uncontrollable. Only the controllable factors,
which could affect the results and easily set-up, were included into the SOP draft. Affecting factors control
experiment was performed to investigate the effects of controllable factors, whose influence on diagnostic
parameters of the tongue-image analysis system is ambiguous: rehearsal for tongue extrusion; alignment of
camera axis; and presentation of a guideline. Three subjects volunteered for this experiment. Each of three
variables was implemented twice in a random order by two operators on the subjects. Finally, 96 tongue images
obtained in the aggregate. The diagnostic parameter set as a primary outcome in this experiment was the

percentage of tongue coating.

Results
All of the control variables were not significant in both operators; however, the presentation of a guideline was
relatively more affect than two other variables. Interaction effects among the variables were also insignificant.
Therefore, the presentation of a guideline was included in the final SOP and the other variables were not included.

Conclusions
We suggested the SOP which could be used for both experimenter and subject. Moreover, Each of the SOPs

applied to various types of tongue-image analysis system should be developed in order to improve the reliability.
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Figure 1. Proper mouth location for taking a tongue image. Bottom line of lower lip or ChengJiang (CV24)
acupoint should be placed on inner curved edge of the facial contact part,
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Figure 2, Making process of guide preview, The guide preview was designed by extracting tongue—
contour coordinates from 124 properly taken tongue—image analysis system tongue images, The
common size, shape, and location of the tongue images were determined from this data, Owing
to the diverstiy of the tongue size, the area of the tongue contour was magnified area by 1.44
times and printed onto a transparent PVC film, The film was cropped into the size of the

moniotr's screeen and attatched to it,
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Figure 3. Tongue images of three subjects of affecting factors control experiment, Two Korean medicine
doctor assessed the amount of the tongue coating of healthy adult volunteers, As a result, three
subjects were selected, according to the agreement of two doctors' assessment, The subjects
were two men and one woman whose tongue coating statuses were different.
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Order | Operator | Execise | Axis adaptation | Guide preview | Subject
1 A X X O 1
2 B X O O 1
3 B O O O 2
4 B O X O 2
3 B O X X 2
6 B O O O 3
7 B O O X 1
& A X O O 1
9 B X O O 2
J AT E— 0 X 0 1
5] B ———————l.. 0 [ 1 L
89 A X 0o = T
90 B X O O 3
o1 B O X O 3
92 A X X X 2
93 A X X O 2
94 B X X O 2
95 A X O X 1
96 A X O O 2

Figure 4. Randomized order of affecting factors control experiment. Affecting factors control experiment
was conducted with three subjects and two operators, Each of three variables (exercise, axis
adaptation and guide preview) was implemented twice in a random order by two operators on
the subjects, Therefore, 96 tongue images (3 subjects, 2 operators, 3 controllable factors, and
2 times: 3X2x23X2=96) were obtained, O: applied; X: not applied,
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Table 2. Significant Levels of the Effect of Uncertain Controllable Factors to Two Examiners,

Variables Sum of squares p-value
Execise 0.439 0.950
Axis 22.291 0.657
Guide preview 193.644 0.195
Execise * Axis 66.812 0.443
Execise * Guide preview 7.231 0.800
Axis * Guide preview 42.244 0.542

Execise * Axis * Guide preview 7.529 0.796
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[Appendix 1] Standard operating procedure of tongue—image analysis system for the examiner
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[Appendix 2] Standard operating procedure of tongue—image analysis system for the subject
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(Standard operating procedure of tongue-image analysis system for the subject)
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3 9 5 A2y EY B2F 29 HA - AL
(Standard operating procedure of tongue-image analysis system for the subject)
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3 9 5 A2y EY B2F 29 HA - AL
(Standard operating procedure of tongue-image analysis system for the subject)

Y F RUHol BAYE 3 = He
& ARl Aol A 1A goug onk
A7) Y Fel & £o] B2 gon, § Eo] B 53 7o) & A9, ol 3§ AFENAN AA=
Fdzd )R-}

gzsfel, QA 4o S7h HSHES 2ASIA L,
Jo| A3 R

4






