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Digital Learning and Dynamic
Evaluation System for Traditional
Chinese Diagnosis through Observation

John Y. Chiang
Department of Computer Science and Engineering,
National Sun Yat-sen University

ABSTRACT
Aim:

Clinical practice is indispensible in both the theand application of Chinese
Medicine. Traditional Chinese Medicine study religtbstly on accumulation of
experiences. Related information is collected feotarge number of cases and clinical
observations for subsequent analysis, inductiond application. Along with
popularization of academic theses, books, and gatidins in recent years as well as
dynamic evaluations as the learning proceeds fil fintellectual decision-making
and reach better learning effects, The proposedtdDigearning and Dynamic
Evaluation system for traditional Chinese Diagndki®ugh Observation (DLDEDO)
is adapted to the diverse aptitudes of differentlesits with accurate differentiation
and more adaptive learning assistance.

Method:

The DLDEDO contains a multi-tier distributed datséaerver connected to the
World Wide Web. System maintenance and update Itde done at a remote terminal
via the network, saving time and promoting effiagn

Contents of the DLDEDO cover three major aspeatspdn vision, teaching of
inspection diagnosis, and dynamic assessmentsiniam vision, structures of the eye,
principle of vision and physical mechanism, inchglithe color system and color
management, are briefly introduced. The materialsnspection diagnosis can be
classified into four theories (the tongue diagnos$ace diagnosis, inspection of
fingernails and inspection of the skin) and foyrey (notable humans, things, events,
and references). Information on doctors, historgt davelopment, research content,
and related literature is gathered and refined. Tsehing evaluation system is
developed, with the help of computer network argitdi image technology, to fit the
diverse aptitudes of different students. It is blase the traditional inspection
diagnosis theory, and contains inspection diagadstiages already interpreted by
experts and incorporates dynamic assessment mésigydo
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Results & Discussion:

The inspection diagnosis teaching and evaluaticstegy provides diversified
learning channels, collects study information ongiee diagnosis, face diagnosis,
fingernail inspection, and skin inspection, ancecdfexemplary images that have been
interpreted by experts, assisted with contempaelated academic theses, books, and
patents, enhancing the extensiveness and deptispédtion diagnosis education for
Chinese Medicine practitioners. The computeorizathing system is not limited by
time or space. Information is accessible thruglermgt and users can conduct self
evaluation. The dynamic evaluation, featuring “teéag students according to their
individual aptitudes,” can provide adequate leagnassistance. It is a cultivation
system for modern Chinese Medicine.

Keywords: Human vision, teaching of inspection diagjs, Dynamic assessment
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Abstract disease diagnosis and meets the demands of the
education process of the modern Chinese Medicine.
The dynamic evaluation also provides future users

“Holism” and “pattern identification/syndrome ) : o ) ;
differentiation and treatment” are two fundamental with diversified learning resources and learning
channels.

tenets of Chinese Medicine and are the foundations o . -
for modernization of Chinese Medicine for the core Keyword: .’“Ode”‘.'z‘?‘“on of Chlnese Me@cme,
objectives of ensuring and enhancing the clinical observed diagnostic images, dynamic evaluation
efficacy. Clinical practice is indispensible intho .

the theory and application of Chinese Medicine. 1. Rationale and Purpose

Traditional Chinese Medicine study relied mostly on

accumulation of experiences. Related information is  Chinese diagnostics features “pattern
collected from a large number of cases and clinical identification/syndrome differentiation and
observations for subsequent analysis, inductiom an treatment”, which is based on four ways of diagsosi
application. After that, progresses during the i.e. observation, listening and smelling, inquiand
treatment are recorded and theory refined to apply palpation. These four ways of diagnosis begin with
clinical diagnosis. It is a very lengthy process. observation, i.e., to collect relevant information
Simplifying this process for rapid analysis and the disease through inspecting the patient.
enhancing its efficiency and performance through Digressions in the color of certain parts of thenan
computers is the key to modernization of Chinesebody are closely linked to the causing diseases. Th
Medicine. Traditionally, most of Chinese medicine external lively behaviors of a human being areltesu
practitioners acquaint themselves with the skills of the activities of internal organs. When organs
through apprenticeship. Relevant knowledge isdysfunction or disorders occur, external signs and
passed on through lectures with information written symptoms will emerge on the host (human being).
on boards and demonstrations with teaching aids. AsTherefore, by studying these external signs and
the communication technology advances, computersymptoms, abnormalities experienced by internal
and network technology are applied to help intetpre organs can be derived. Once the signs and symptoms
and determine observed diagnostic images withof a disease on the body surface are located, the
analysis by experts, study related knowledge anddegree of lesion in internal organs will then be
conduct  self-evaluation [9]. Along  with inferred and analyzed. Therefore, through visual
popularization of academic theses, books, andobservation, doctors can give patients preliminary
publications in recent years as well as dynamic diagnoses.

evaluations as the learning proceeds to fulfill Observation is based on the knowledge and
intellectual decision-making and reach better experience of the doctor, who will inspect the
learning effects, The proposed Digital Learning and coloration and constituents of different regionghwi
Dynamic Evaluation system for traditional Chinese naked eyes and determine major diseases suffered by
Diagnosis through Observation (DLDEDO) is the patient. Diagnoses based on pattern
adapted to the diverse aptitudes of different sttgle identification/syndrome differentiation and treatihe
with accurate differentiation and more adaptive are susceptible to subjective judgments made by the
learning assistance. DLDEDO assists doctors with doctor due to his/her personal knowledge, thinking
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pattern, diagnostic skills, experience, perception user and the teacher interfaces. The user inteiface
colors and interpretation, and are not likely to be the communication channel between the system and
repeatable because different doctors may reactthe user, which includes items that communicaté wit
dissimilar conclusions. They also lack objectivel an the system and provide system functions. The teache
reliable evaluation indexes. In this paper, we interface is the element that assists learneraidguhie
proposed employing the computer technology duringspan of learning activities. A well-designed insed

the observation training process of a Chinesewill enable the learners to focus on the learning
Medicine doctor. The computer combines the content instead of how to operate the system. lker t
traditional inspection theory and contains a pobl o most part, the design principles for the Internet
images of the tongue, face, fingernail, and skin asteaching system are derived from those of
well as results of expert analyses that can supporman-machine interactions. The two major categories
diagnosis through observation. The Digital Learning are the flow process design and evaluation of fe u
and Dynamic Evaluation system for traditional experience [8]. On the other hand, the top five
Chinese Diagnosis through Observation (DLDEDO) principles in the design of a teacher interfacethag
established provides traditional inspection theory, the usage efficacy (content, format, interactiomd a
exemplary images, and expert interpretation resultsoverview) is more important than the visual layout,
along with recent related academic theses, bookk, a clear press buttons and instructions, simple asg ea
patents. In addition, it gives personalized evaduest  operation, reasonable browser connection speed and
based on each individual's learning process inrorde download time, and enhanced user communications.
to enhance the broadness and depth of the inspectio Contents of the DLDEDO cover three major
education for Chinese Medicine doctors. It willhel aspects, human vision, teaching of inspection
the inspection diagnosis follow standardized anddiagnosis, and dynamic assessments. In human yision
objective determination procedures for reliable structures of the eye, principle of vision and pbgls
diagnostic results and augment the clinical mechanism, including the color system and color
application value of Chinese Medicine. Through management, are briefly introduced. The materials i
modern digital technology, users can access imiages inspection diagnosis can be classified into four
the database through the network and refer totheories (the tongue diagnosis, face diagnosis,
inspection theories and results of expert analyses inspection of fingernails and inspection of thenjki
enrich related knowledge and fulfill the teaching and four types (notable humans, things, events, and
objective [4~5]. By means of self competence testsreferences). Information on doctors, history and
through dynamic evaluations, students can work ondevelopment, research content, and related literatu
areas that might require further study. The leaynin is gathered and refined. The teaching evaluation
process and cognitive developments are emphasizedystem is developed, with the help of computer
through giving different details of hints, scoring network and digital image technology, to fit the
strategy and re-education. The learning efficacy ofdiverse aptitudes of different students. It is blasa
students can be further scrutinized and enhancedthe traditional inspection diagnosis theory, and
Both evaluation of learning results and analysithef ~ contains inspection diagnostic images already
learning process are taken into consideration forinterpreted by experts and incorporates dynamic
accurate differentiation and assistance. It notyonl assessment methodology. The DLDEDO framework
saves the time spent by teachers in grading baot alsis shown in Figure 1. The following subsections
enables students to be informed of their test tesul introduce the three major aspects of the system,
immediately. It will significantly enhance the namely, human vision, the four theories of the
learning efficacy of students in the inspection inspection diagnosis, and teaching evaluations,
diagnosis class of Chinese Medicine. respectively.

2. Introduction to the System 2.1. Human vision

The DLDEDO contains a multi-tier distributed Inspection diagnosis is proceeded by collecting
database server connected to the World Wide Webrelated information on the disease through visual
System maintenance and update can all be done at @dservation. Therefore, eyes play a pivotal role in
remote terminal via the network, saving time and inspection diagnosis. Understanding the principfes
promoting efficiency. how to appropriately interpret the signals sensed b

Internet teaching refers to the fact that teachingeyes, factors affecting image formation inside the
objectives and learning activities have shiftedrfro eyes, and the eyes-brain physical mechanism is vita
traditional classrooms to the Internet. With the to the consistent inspection diagnosis. Digitalges
Internet as the medium, content of the coursens se are generally expressed in three color components.
to distant learners and students employ theTherefore, to have a preliminary understandindef t
information technology to facilitate the learning images perceived, it is necessary to acquaint ¢nese
process [6]. The interface design of the system iswith the definition of the color system and
profoundly influential for the learners in terms of relationship between human vision and the color
their learning experience and efficacy [7]. The System.
interface of the DLDEDO consists of two parts, the
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The part on human visual system comprisespersistence, and visual illusion, with related eplas
structure of the eye, principle of vision, and gbgs  and illustrations. Three color systems, namely, RGB
mechanism. In addition, it also covers common color YUV, and CMYK, are discussed. The corresponding
systems and color management. The eye structurelefinitions are given and comparisons between
portion includes the surrounding wall of an eyel bal different color spaces are made. Color management
and content of the eye. Simple introduction is give details two common color correction techniques [10]
on the composition of a human eye and functions ofgamma correction and white balance. Gamma
its internal tissue with pictures illustrating the correction is a mechanism that adjusts the brigistne
structure of human eyes. The principle of vision of colors in the center of the spectrum while white
encompasses formation of vision, activities ofélge,  balance is the correction standard for the coloitevh
and three-dimensional vision. In formation of visio associated with, e.g., a camera, so that human eyes
it briefly describes the process that human eyescan function like a camera to adapt to differero
capture and send image signals to the brain and th&he Hue Test provides an effective evaluation of an
relationship between vision and photography. In individual's color sensing and inspection capailtit
addition, it also introduces the functionalitiescoine In addition, in light of the fact that color cortgiscy
cells and rod cells in the retina. Activities obtbye  might be affected by the surrounding environment,
narrate the five patterns of activities eye balle a color correction card is added when collecting ietag
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Figure 1. System framework

engaged in, namely, saccade movement, pulsdrom a subject. Introduction is also given on the

generator, pursuit movement, vestibular movement,standard color card herein. At last, commerciabicol

optokinetic movement, and staring, all exercised management products like X-rite ColorMunki and

through the six types of ocular muscles (musculusSpyder 3 Studio that correct color both on theestre

rectus lateralis, musculus rectus medialis, musculu and output device for enhancing color accuracy are

rectus superior, musculus rectus inferior, superioralso presented.

oblique muscle, and inferior oblique muscle). The

three-dimensional vision explains 3D images 2.2. Theory of tongue diagnosis

perceived through human eyes and fundamental

concepts of binocular parallax. In terms of the  The tongue is considered as a mirror reflecting the

physical mechanism, it discusses the special inborrcurrent status of internal organs in a human body.

conditions of human eyes that result in misguided Visible symptoms surfaced on the tongue can be

judgments, including visual sensitivity, visual traced to relevant diseases. By observing the ®ngu
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the cold and hot deficiency and excess associated
with lesions of internal organs and severity of a

disease can be inferred. Therefore, inspectiorhef t Kidney Lower
tongue plays an important role in Chinese Medicine. energizer
It is referred to as the tongue diagnosis. Liver Spleen Middl
Contents of the tongue diagnosis teaching consist Bladder Stomach _ ~hade
of the origin of tongue diagnosis, historical BIETZIZET
development, and study of tongue diagnosis. The Heart & Lung U
lecture includes brief introduction to tongue diagjs, PPt
its origin and development, traditional literatyres ErErSizer

renowned doctors, contents of tongue diagnosis,

gg;oorifi%ﬂcst l?(;]?lyasfotgln%f f%gegongﬁée?ﬁggeén WtQI!Z Figure 3. Areas of the tongue and their respective
collected (ef. Figure 2 for fissured tongue). Each corresponding organs
image has been interpreted by a group of expetts wi . . : .
diagnosis agreed by all. Conclusions of the tongue Contents of tongue diagnosis concisely introduce
diagnoses are then employed to train a computer t@reas of the tongue to be diagnosed. It describes i
simulate similar interpretation and analysis details and displays all possible surface condstion
procedures. Importance and clinical significance of aided by clinical images associated with the tongue
tongue diagnosis is briefly described and so aee th fur, tongue mass, and tongue body, including cofor
main contents of tongue diagnosis in Chinesethe fur, essence of the fur, color of the tongue,
Medicine. The structure of the tongue thoroughly appearance, morphology, and changes to the tongue

covers terminology of different parts of the tongue .
e.g. the four external (genioglossus, hyoglossus,[lz]' Based on the color of the tongue fur, it dan

styloglossus and palatoglossus muscles) and internghin pale fur, thin pale enteromorpha, thick pale
muscles that comprise the tongue and the bottom ofhteromorpha, thick pale slimy fur, yellow tongue, f
the tongue, including the frenulum of tongue that Yellow slimy fur, yellow dry fur, thin yellow tong
looks like a thin film and attaches to the bottom o fur, burnt yellow tongue fur, gray tongue fur oatk

the oral cavity and papillary bulged taste cells, i tongue fur. The tongue mass can appear thick/thin,
taste buds. In organs, the close relationship twe wet/dry, grimy/slimy, scaly/peeling,
the tongue and organs, and how the status of thgartial/wholesome, true/false. Color of the tongaa
organs can be observed through the tongue by meangnge from pink, pale, red, crimson, to purple. In

of vessels and pulses connecting the two ar PP ;
discussed. From the tip to the root of the tongee a etvsim]esreo(j thﬁ)f sr?engﬁdanseﬁglerrlf,s(;tﬂca?n betelfég”a&
the upper, middle, and lower energizers, by which ' gn, :

order, the correlation between different partstaf t Morphological features, there are the size of guen

tongue and organs like the heart, lungs, livers,the rigidity of a tongue body, deviated tongue,
bladders, spleens, stomach, and kidneys is eletidat shaking tongue, and retractable tongue. For the
A graph illustrating the relationship between the variations, there are the normal tongue, fissured
structure of the tongue and its corresponding argan tongue, enlarged tongue, tongue bearing dental
is also included (Figure 3). The history of impressions, dark purple tongue, pale tongue with
development delineates the origin of tongue dialgnos scant liquid, pale tongue with bruises, pale tongue
From the very beginning of the practice, many yiih glow, pale and humid tongue, bright red fisslr

dynasties have passed, including the Warring Stf"-‘te?ongue, bright red white-dotted tongue, pale art! ol

Period, Three Kingdoms of the Han Dynasty, Sueijin, : .
Tang Dynasty, gongyuanjin, Mingc)i/ng, };nd t{]e tongue, bright red and dry tongue, bruise-dotted

modern age. Each period is thoroughly introduced.tongue, red-dotted tongue, and sublingual collatera
Finally, the evolution of “tongue”” character Vessels. Among them, sublingual collateral vessels,

throughout the centuries is presented. The systenintegral with the tongue mass and tongue fur, pl@vi
database contains 32 volumes of traditional liteet ~ valuable information to the tongue diagnosis. The
on topics of vessels and pulses, which can beobservation of sublingual collateral vessels isifec
searched in the inspection diagnosis teaching isyste on the morphology of deep lingual veins (dark peypl

'éhrough_ “text bsearfch" anénl the%rlies C}ntht%\gue engorgement, nodes, and edema) on the dorsum of
1agnosis can be relerenced regardless of INErurre o060 - Because sublingual collateral vessels are

browsing page. In addition, the legends of eminent : e .
doctors, mentioned in the literatures, are orgahize C/€&r and not covered with skin, it is easier tckena

according to era of their existence. There aretal to Préliminary judgment regarding the physical
of 32 renowned doctors, including Bianque. Other condition of the patient based on them. The autmmat
than narrating their legacies through words, pitgtra analysis introduces how the modern tongue diagnosis
are also enclosed for reference. computer system captures images of the tongue,
including the image capturing setup, analytical
procedures, pre-process questionnaires, and disgnos
report [11] and finally the download and upload of
images obtained from tongue diagnosis. In the image
capturing setup, factors that may influence
picture-taking of tongue images are listed, inahgdi
color temperature, type and layout of light source,
digital camera, exposure, and surrounding
environment. Color calibration cards are placed on
both sides of the tongue to facilitate the adjustme
and correction of possible color deviation durihg t
image capturing process. The analytical procedures
Figure 2. Fissure tongue provide detailed processing flow for analyzing a
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subject’s tongue image in sequence [13]. The stepgomplexion, and disease diagnosis through inspectio
start from overall analysis, detection of the of facial expression. In terms of the relationship
rectangular section, increase of image contrasigén  between the face and the whole body, it includes th
binarization, boundary detection, separation of face, internal organs, and the six highlights/two
tongue mass and tongue fur, to the extraction ofpoints related to face inspection diagnosis. Infte
features. The pre-process questionnaire, part ofynd internal organs, areas on the face and their
standard operation procedure (SOP), is a formcqrresponding internal organs and the relationship
tabulating possible external factors that migheelff  hepyeen the two are thoroughly described. By ligkin
later classification of tongue image. Before takig e relationship between the internal organs aait th
tongue images, information about the subject, ., oshonding areas on the face, it will help lecat

including the check date, indoor temperature, dyeta tgeneral area of the lesion and subsequent veiditat

temperature, time and content of the most recent®: L > - ;
will only have to pinpoint the exact position tovgi

intake (food, beverage, medication), is gathered to. X oo PR
have a preliminary understanding about the subjectiidgment of the disease. The six highlights of face

The interpretation section of the form records itesu N"SPection diagnosis depict areas that signs @ksis
after auto-diagnosing tongue images. The originalShow, including the internal, external, upper, lowe
images and features identified are displayed side b left, and right areas and their dynamic development
side for ease of comparison. The contentAt the same time, contents of “Inspection Diagnosis
encompasses relevant information for tongue Guidelines” are referenced. Disease diagnosis
diagnosis, including theses, patents, Iiteratures,through_ mspectlo_n_of facial _complexmn comprises
websites, Chinese/English books, past Chinesepinpointing the origin of the disease by obserimg
Medicine Practitioner’s test questions, generat tes complexion, five colors for main diseases,

guestions, and research projects. understanding the severity of disease by inspecting
the face, knowing condition of the disease by
2.3. Theory of face diagnosis inspecting the face, and predicting disease pragnos

by inspecting the face. Based on the five colord an

Inspection of the face has been an important partorgans principle, lesions of different organs may
in the theory of Chinese medicine since severalfesult in varied disease complexions. Therefore,
thousand years ago. It is one of the four ways ofdiseases with different natures and symptoms are
examinations, namely inspection, listening and coupled to the corresponding facial complexions.
smelling, inquiry, and palpation. When human health Disease diagnosis through inspection of facial
is undermined, visible symptoms will start to appea expressions includes acute fever expressions, ichron
on the face. The technique of observing specifiaar ~€xhaustive expressions, pulmonary tuberculosis
of the face which reflect the functionality of the €xpressions, mitral valve stenosis expressions,
corresponding organs, such as the heart, lungs, liv CUSh'“Q’S syndrome expressions, seizure smile
kidneys, spleen, small intestines, large intestinesl ~ €xpressions, masked facial expressions, acromegaly
reproductive organs is referred to as face diagnosi ~ €xpressions, narrow cheek expressions, systemic

The contents regarding the teaching of facelupus erythematosus expressions, lion face
diagnosis include a brief introduction to the arigif expressions, hyperthyroidism expressions, mucous
face diagnosis, historical development and thedry o €deéma expressions, facial palsy expressions, rigid

face diagnosis. The general description, development€Mporomandibular  joint  expressions, —anemia
and origin, traditional literature, eminent doctors EXPressions, dehydration expressions, typhoid fever

contents of face diagnosis, standard report of face" XPressions, Addison disease expressions, liver

diagnosis and recorded contents are listed. Athgte d|sease_ expressions, and cr|t|ca_l _pondmon
: expressions. For each of them, the significance of
are supported by exemplary images that have bee

. Yitferent facial expressions and the corresponding
interpreted and agreed upon by a group of experts. e iment methods with related regimens are listed
the general description, the importance of face

. : ) ) for reference. The report sheet for face diagnissés
diagnosis and the relationship between areas on thgymatted template. It tabulates related infornmatio
face and internal organs, including local sped@hs  apout the subject before interpretation of face
and color digressions, are described with inclusion giagnosis. The interpretation template recordsli®su
of pictures of corresponding organs in face diagnos after diagnosing face images. The relevant magerial
The development and origin delineates the evolutionencompass study information referenced for face
of face diagnosis from the Western Han Dynasty todiagnosis, including theses, patents, literatures,
the modern age and earmarked with milestones ofwebsites, Chinese/English books, past Chinese
each period. Literatures collect information about Medicine Practitioner’'s test questions, generat tes
renowned doctors in the history of face diagndsis. questions, and research projects.
the theory of face diagnosis, contents of different
literatures are referenced. There are 19 famous2.4. Theory of fingernail inspection
doctors from the Western Han Dynasty to Ming and
Cing Dynasties, including Yu-yi Chun. Besides the Fingernails, with collateral vessels that directly
basic profile of the doctors, portraits are also connected to internal organs of a human body,
available for reference. represent external manifestation of internal gi and
Contents of face diagnosis encompass theblood circulations. The physical and pathological
relationship between the face and the whole body,changes inside the body are fully reflected through
disease diagnosis through inspection of the facialfingernails. By observing the shape, size, compiexi
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glow, and grain of fingernails, the status of one’s interpreting fingernail images. The contents

health can be determined. The technique is reféored encompass study information referenced for

as fingernail inspection. fingernail diagnosis, including theses, patents,
The teaching of fingernail inspection primarily literatures, websites, Chinese/English books, past

encompasses a brief introduction of the origin of Chinese Medicine Practitioner’s test questions,

fingernail inspection, its historical developmemda general test questions, and research projects.

theory of fingernail inspection, namely, general

description, development and origin, traditional 2.5, Theory of skin inspection
literature, famous doctors, content of fingernail

inspection, fingernail inspection report sheet, and  gin is the outermost layer of the human body. It

related materials. All items come with exemplary ., protect internal organs. Complexion, morphalogy
images that have been interpreted and agreed ypon b___. d vellus hair of the skin will show thatss
a group of experts. In the general description, thedrain. and velus X ;
importance of fingernail inspection and implication ©f Pulmonary gi and blood circulation. Therefore,
of various morphologies are described. DevelopmentSkin inspection not only leads to identification of
and origin deal with evolution of fingernail disease but also helps with inference of the spah a
inspection from the Western Han Dynasty to modernseverity of the condition.
age, in which each period of evolution is introdidice The teaching of skin inspection primarily
in details. Traditional literature collects famous comprises a brief introduction of the origin of rski
publications on fingernail inspection that can be inspection, its historical development, and theofy
referenced throughout the system. There are 1%kin inspection, namely, general description,
eminent doctors from the Western Han Dynasty todevelopment and origin, traditional literature,
Ming and Cing Dynasties, including Shu-he Wang. renowned doctors, contents of skin inspection, ntco
Other than a basic profile for each doctor, theee a sheets for skin inspection, and related resourkks.
also reference pictures available. items come with exemplary images that have been
Contents of fingernail inspection include structure interpreted and agreed upon by a group of skin
of the fingernail, relationship between fingernails inspection experts. In the general description, the
toenails and their corresponding diseases, fingerna importance of skin to the inspection diagnosis,
and qi, blood in internal organs, significance of significance of different types of skin and the
fingernail inspection, disease diagnosis through conditions they represent are described. Developmen
fingernail inspection, and method of toenail and origin narrate the evolution of skin inspection
inspection. The structure of the fingernail briefly from the Western Han Dynasty to the modern age
introduces the three parts that comprise the fimgjgr ~ with detailed depiction of each landmark period.
namely, radius unguis (base), top of fingernaildfgp  Traditional literature collects historically famous
and the front end of the fingernail (fingertip),dan ©books on skin inspection and can be referencelein t
explains regions around the peripherals of thetheory of skin inspection. A total of 19 famous
fingernail and factors that affect the growth oéth doctors are included ranging from the Western Han
fingernail, with enclosure of pictures that Dynasty to Ming and Cing Dynasties, among them,
demonstrate structures of the fingernail. The Zhong-jing Zhang. Except basic profiles of the
relationship between fingernails, toenails and thedoctors, portraits are also available for reference
corresponding diseases is described by the steyctur ~ Contents of skin inspection encompass structure
shape, and color. It explains how to uncover disgas of the skin, highlights of complexion inspectiomda
or special physical signs by observing fingernails. disease diagnosis through skin inspection. The
The differences between healthy fingernails andstructure of the skin is divided into the structared
fingernails with lesions are also compared. fnctionality of the skin, skin complexion and

mngernallstgndgl,tbloodtlrr]l mterr\;&lhor??_ns deihe_tle dessence, and skin aging. In the structure and
€ connection between the gro otfingernar an functionality of the skin, the characteristics and

functionalities of organs. Significance of fingeitna functi t th dermis. dermi 4 subcuti
inspection explains why one can diagnose diseases b unctions of ne epidermis, dermis and subcutis are

observing the fingernails. Disease diagnosis thnoug ntroduced. Skin complexion and skin essence, @s th
fingernail inspection is divided into flat/dented name indicates, describe the two features of tire sk
fingernails, withered fingernails, dry fingernails, Skin aging explains the various changes and
thick and accumulated fingernails, pale nail beds,characteristics associated with the skin as one/gro
dark red nail beds, white nail beds, and yellow nai older. Highlights of complexion state briefly the
beds. Surface signs of fingernails state theiri@in  importance of skin inspection in the history and th
significance and suggested regimens. Method ofsjgnificance it represents. Disease diagnosis tirou
toenail inspection covers the inspection methodplog gin inspection describes how to find visible and
by observing color and shape of nails (fingernarid invisible skin signs and diagnose diseases by means

toenails). It is d|y|ded into the general method, of skin damage, inspection area, and experiments.
shape/color and gifts, the normal shape and cdlor o o -
The report sheet for skin inspection is a formatted

nails, and colors-dependent major diseases. The b .
report sheet for fingernail inspection is a forreditt template. It records related information about the

template. It records related information about the Subject before interpretation of skin inspectiomeT
subject before performing fingernail inspection.eTh interpretation template records results after
interpretation template records results after interpreting skin images. The related materialsecov
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study information referenced for skin inspection, the system and operate the system. The system
including theses, patents, literatures, websites,comprises four major parts, teaching of tongue
Chinese/English books, historical Chinese Medicine diagnosis, online evaluation, discussion platford a

Practitioner's test question, general test question related websites. Tongue diagnosis primarily

and research projects. introduces the history of tongue diagnosis, torfgue
tongue mass, and tongue body. Equipped with the
2.6. Dynamic assessment upload function, users can upload images from a

remote terminal. Online evaluation is a learning an

Digital Learning and dynamic evaluation system (€St system, which includes grade overview and
for traditional Chinese diagnosis through obseorati ONline tests. Grade overview enables students to
provides traditional inspection diagnosis theories, inAuire their grades. It displays the number of the

exemplary images, expert-interpreted results thioug IMage, number of tests, test date, and test time.
the Internet and digital image technology and Onl|_ne tests are given to students_wnh ques_t|(m$1_f_

evaluations tailored to match personal learning@" image database. Each question contains original
progress. It will help inspection diagnosis to o and color-corrected images. Students have 10 ninute

standardized and objective judgment procedures,to interpret the images and fill in the evaluati_orm.
enhancing the on-site clinical value of Chinese [N the evaluation form are several options for
Medicine. Not limited by time, quantity, size, or different characterllsncs of the IeS|c_)n. Whe.n tirae
location, users can access the inspection diagnosi§P: the system will send out the information filled
digital images collected in the database through th @nd calculate grades automatically. The color aébl
Internet, perform self-competency tests online,chhi Wil be highlighted on the correct portions and oed
are then quickly graded by the computer, savingth® wrong ones. After that, based on the dynamic
teachers time spent in manually grading the tesis a €valuation design principle, items with wrong
enabling students to know their test results in rea @hSwers will be picked out and questions targetimg
time in order to work on areas they need to improve ON€S With wrong answers will be prompted for
For teachers, it not only helps with teaching Haba ~ answer. Students can _choo_se_ by them_selves whether
enables them to design test questions that meefP’ NOt to take tests with similar questions agan s
teaching needs while at the same time distributingthat they can work on weak points requiring

test questions to other teachers, achieving theajoa rginforcgment and. consolidate their concepts. The
resource sharing. discussion forum includes the message board and

The dynamic assessment system proVidesbulletin board. Both teachers and students careleav

necessary guidance or assistance through intraducti Messages on the bulletin board and interact with ea

of the assessment contents and method to enhance tfpther through message sending. Teachers can post
examinee’s level. The extent and method of Important notices on the bulletin board as a way to
assistance provided in the process of the evatatio communicate with students. Related websites include

are primarily determined by the bilateral interanti those of domestic Chinese Medicine practitioners an

between the evaluator and the examinee. It is @ typ Chinese Medicine files, broadening the access of
of evaluation that emphasizes the learning process$tudents to relevant knowledge.
and cognitive development. Not only the “present” .
performance of the examinee is evaluated, but also3. Conclusion
how the examinee achieves the present level and the
level the examinee may “possibly” achieve is The inspection diagnosis teaching and evaluation
disclosed [1]. The dynamic evaluation assesses angystem provides diversified learning channels,
analyzes the learning result at the same times It i collects study information on tongue diagnosisgfac
retroactive and prospective and combines differentdiagnosis, fingernail inspection, and skin insp@tti
evaluative  features, including accreditation, and offers exemplary images that have been
classification, diagnosis, and prescription. It interpreted by experts, assisted with contemporary
encompasses multiple time points in order to detectrelated academic theses, books, and patents,
the development of the performance of the examineeenhancing the extensiveness and depth of inspection
Unlike the close-ended questions, over standardizedliagnosis — education for Chinese  Medicine
test processes, and quantitative test results iassdc ~ practitioners. The computerized teaching system is
with conventional assessments, dynamic evaluationnot limited by time or space. Information is
features prompts to various degrees and differentaccessible through Internet and users can condlfct s
grading strategies or mediated trainings with amteur  evaluation. The dynamic evaluation, featuring
differentiation and assistance. The evaluation pwth “teaching students according to their individual
is personalized so that the examinee feels les@ptitudes,” can provide adequate learning assistanc
frustration. “Teaching students based on theirlt is a cultivation system for modern Chinese
individual aptitude,” the dynamic evaluation prossd ~ Medicine.
more adapted learning assistance [2~3]. At present, efforts are devoted to collection and
For first-time users of the system, they must sorting out volumes and reference information to
register as “teacher” or “student” role and thee us further enrich the contents of face diagnosis,
the assigned user account and password to log intdingernail inspection, and skin inspection. Smaller
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portable equipments are under investigation to
replace the current bulky imaging instruments ia th
hope of acquiring images in a more diverse
environment. With a robust feature extraction
algorithm developed, images taken can be expected
to be reasonably corrected to compensate for the
variations caused by a less controlled environment.
The results of these on-going researches will be
updated timely in the system established.
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