
 2552 



 2552 



DEVELOPMENT OF TRIAGE EXPERT SYSTEM : A CASE STUDY OF FACULTY OF 

MEDICINE SIRIRAJ  HOSPITAL 

By

Isara  Yamngamlue 

A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree 

MASTER OF SCIENCE 

Department of Computing 

Graduate School 

SILPAKORN UNIVERSITY 

2009



  “

 ”  

……...........................................................

  ( . )

.......... .................... . ...........

.

....................................................

 ( . )

............/......................../..............

....................................................

 ( )

............/......................../..............

....................................................

 ( . )

............/......................../..............



 ง 

48309333 : สาขาวิชาเทคโนโลยสีารสนเทศ 
คาํสาํคญั :  ระบบผูเ้ช่ียวชาญการคดักรองและคดัแยกผูป่้วย 
  อิศรา แยม้งามเหลือ : การพฒันาระบบผูเ้ช่ียวชาญการคดักรองและคดัแยกผูป่้วย กรณีศึกษา 
คณะแพทยศาสตร์ศิริราชพยาบาล. อาจารยท่ี์ปรึกษาวิทยานิพนธ์ : อ.ดร.สุนีย ์  พงษพ์ินิจภิญโญ.  
184 หนา้. 
 

 การพฒันาระบบผูเ้ช่ียวชาญการคดักรองและคดัแยกผูป่้วยกรณีศึกษาคณะแพทยศาสตร์ 
ศิริราชพยาบาล  เป็นระบบรวบรวมความรู้เกยวกบการคดักรองและคดัแยกผูป่้วย ี่ ั จากแพทยแ์ละ
พยาบาลผูเ้ช่ียวชาญดา้นการคดักรองและคดัแยกผูป่้วย  ไดแ้ก  แ่ พทยท่ี์สาชาวิชาเวชศาสตร์ฉุกเฉิน 
แพทยส์าขาวิชาตางๆ และพยาบาลผูป้ฏิบติังานคดักรองและคดัแยกผูป่้วย ่  นอกจากนนัยงัไดศึ้กษา้
ขนัตอนการสอบถามอาการผูป่้วย และขนัตอนการสงตรวจยงัหนวยตรวจโรคตางๆ้ ้ ่ ่ ่  
 การพฒันาระบบใชก้ารแสดงความรู้แบบฐานกฎ (Rule-base System) โดยใชเ้ทคนิคการ
อนุมานแบบไปขา้งหนา้ (Forward Chaining)   แยกเป็น 2 สวนคือ ่ Primary Triage เป็นการคดักรอง
ผูป่้วย Level 1 และ 2   และ Secondary Triage เป็นการคดัแยกผูป่้วยเพือ่สงตรวจยงัหนวยตรวจโรค่ ่
ตางๆ  ระบบการทาํงาน ประกอบดว้ย ่ 3 สวนงาน ไดแ้ก สวนของผูเ้ช่ียวชาญ ่ ่่ (Expert Medicine)   
พยาบาลคดักรอง (Triage Nurse) และ ผูดู้แลระบบ (System Admin)  ซ่ึงพฒันาโดยใชภ้าษา  ASP  
และ MS SQL2000  
 ระบบท่ีพฒันาขึนนนัไดน้าํไปทดสอบ้ ้ กบัผูเ้ช่ียวชาญการคดักรองและคดัแยกผูป่้วยและ
ประเมินผลความถูกตอ้งของระบบ โดยเปรียบเทียบระหวางผลการสงตรวจท่ี่ ่ ผูเ้ช่ียวชาญสงตรวจ่
และผลการสงตรวจของระบบ  นอกจากนนัจะมีการ ่ ้ Feedback ผลการคดักรองเพื่อนาํไปปรับปรุง 
Knowledge Base ใหมี้ความถูกตอ้งแมนยาํยงิขึนดว้ย  ่ ่ ้  เม่ือพฒันาเสร็จเรียบร้อยแลว้ไดน้าํระบบไป
ใชใ้นสวนของการอบรมพยาบาลคดักรองและคดัแยกผูป่้วย เพื่อใหเ้กดทกัษะและความ่ ิ เขา้ใจใน
การคดักรองผูป่้วยใหมี้ความถูกตอ้งและแมนยาํยงิขึน่ ่ ้  
 
 
 
 

ภาควิชาคอมพิวเตอร์              บณัฑิตวิทยาลยั มหาวิทยาลยัศิลปากร            ปีการศึกษา 2552 
ลายมือช่ือนกัศึกษา........................................ 
ลายมือช่ืออาจารยท่ี์ปรึกษาวทิยานิพนธ์   ........................................ 



48309333 : MAJOR : INFORMATION TECHNOLOGY 
KEY WORD :  INFORMATION TECHNOLOGY 

ISARA  YAMNGAMLUE : DEVELOPMENT OF TRIAGE EXPERT SYSTEM : A CASE 
STUDY OF FACULTY OF MEDICINE SIRIRAJ  HOSPITAL. THESIS ADVISOR : 
SUNEE PONGPINIGPINYO, Ph.D. 184 pp. 

The aim of this research was to develop an expert system of triage system 
for the screening of patients. It was conducted at the Faculty of Medicine Siriraj 
Hospital. The initial task was the systematic collection of knowledge about the 
screening and separation of patients. This information was obtained from medical and 
nursing professionals. It included medical information about patients from emergency 
and other field workers in the hospital, as well as isolated patients. In addition, the data 
collection extended to the process of patient inquiry and procedures for examination to 
diagnosis unit. 
  The development was based on showing know-base rule (Rule-base 
System), using the technique assumes a forward (Forward Chaining) by division into 
two parts. The Primary Triage screened patients within Level 1 and Level 2 while 
Secondary Triage divided isolated patients to clinical samples to diagnosis unit. 
 The expert system developed as a result of this research has been 
successful in a number of ways.  When compared to nurse examinations it has been 
shown to be highly accurate in making a diagnosis. In turn this has served to further 
increase the accuracy of the knowledge base. Finally, the system is now used as a tool 
to support nurse training in patient screening, where it has proved effective in arriving at 
a more accurate diagnosis. 

Department of Computing          Graduate School, Silpakorn University        Academic Year 2009 
Student's signature ........................................
Thesis Advisor's signature ........................................ 



. .

 IT2 



......................................................................................................................

.................................................................................................................

......................................................................................................................

..............................................................................................................................

...........................................................................................................................

.................................................................................................................................

   

1 ........................................................................................................................ 1 

............................................................. 1 

.......................................................................................... 2 

........................................................................................ 3 

............................................................................................... 3 

................................................................................ 3 

................................................................................................ 4 

2 .............................................................................................. 5 

........................................................................................ 5 

            Expert System ............................ 5 

                    ESTDD : Expert System for thyroid  diseases diagnosis ................ 5 

                    A self-learning expert system for diagnosis in Traditional 

                         Chinese medicine...................................................................... 5

                    Development of Expert System Assisted Diagnosis of Cancer 

                         cells ........................................................................................... 6

                    AN EXPERT SYSTEM FOR CAUSALITY ASSESSMENT  

                         BETWEEN ADVERSE EVENTS AND SUSPECTED

                         DRUGS: DRUG-INDUCED ACUTE LIVER INJURIES ...... 6

                    Expert System for Diagnosis and Treatment of the Toxic 

                         Symptoms of Thai Poisonous Plants  ...................................... 7



           

............................................................................... 8

                    Application of Cognitive Systems Engineering to Decision           

                         Aiding Design........................................................................... 8

                    Pairing  Emergency  Severity Index5-Level Triage Data With 

                         Computer Aided System Design to Improve Emergency  

                         Department Access and Throughput ........................................ 8

................................................................................................ 8 

           ........................................................................... 8 

           ............................................................. 9 

            (Expert System) ............................................................ 9 

                    ..................................................... 10 

                     Expert System..................................................... 10 

                    .................................................................... 20 

                    ................................................. 22 

                    ......................................... 22 

                    ....................................................... 22 

                    (Expert System) ............................. 22 

                    ............................. 23 

                      (Failure 

                         Factors for Expert Systems).....................................................

23

                    Expert System .................................... 24 

                    Certainty Factor (CF)....................................................................... 25 

     3 ...................................................................................................... 27 

         (Determination of  Expert System Requirements)  ............................... 28

.................................... 28 

         (Triage Expert System Prototype)  .......................................................... 30



   

           ................................................................................ 30 

           ............................................................................ 30 

        (Triage Expert System Prototype)  ... 45

       (Triage Expert System Prototype)  

....................................................................................................... 46

       (Triage Expert System Prototype) 

.................................................................................................. 47

4 ................................................................................................ 48 

................................................................ 48 

           .............................................................................................. 48 

           ................................................................................................ 48 

           ..................................................................................... 49 

           

... 58

................................................ 59 

5 ........................................................................... 60 

............................................................................................. 60 

...................................................................................................... 60 

.............................................................................................................................. 62

.................................................................................................................................... 64 

.............................................................. 65

....................................................................................... 91

.......................................................... 161 



   

.................................................................... 165 

............................................................................................................................... 184



1  A  B ........................................ 17 

2 ............................................................................ 32 

3 .......................................................................... 33 

4 Main_symptom ( )............................................................................. 42 

5 Dept ( ) ......................................................................................... 42 

6 Disease ( ) ....................................................................................................... 42 

7 Analysis ( ).......................................................................................... 42 

8 Disease_bg ( ) ................................................................... 43 

9 Login  ( ) ............................................................................... 43 

10 Feedback ( ) ...................................................................................... 44 

11 Submit_MainSymptom ( ) ............................................ 44 

12 Submit_Subsymptom ( )......................................................... 45 

13  30 .................................................................. 49 

14 .................................................................................. 55 

15 .............................................................................................. 58 

16 ............................................ 66 

17  Level 1  Level 2...................................................... 69 

18  Level 3 , Level 4  Level 5...................................... 70 

19  Glasgow Coma Scale .................................................... 70 

20  Knowledge Base 

..................................................................................

92

21  Knowledge Base 

............................................................................................... 93

22  Knowledge Base 

( ) .......................................................... 94

23  Knowledge Base 

............................................................................................ 95



24  Knowledge Base 

( ) ....................................................................... 96

25  Knowledge Base 

.................................................................................................. 97

26  Knowledge Base 

.................................................................................................. 98

27  Knowledge Base 

.................................................................................................... 99

28  Knowledge Base 

.................................................... 101

29  Knowledge Base 

...................................................................................... 102

30  Knowledge Base 

..................................................................... 103

31  Knowledge Base 

................................................................................................. 104

32  Knowledge Base 

................................................................ 106

33  Knowledge Base

..................................................................................... 107

34  Knowledge Base

........................................................................................... 108

35  Knowledge Base

 /  / .............................................................. 109

36  Knowledge Base

............................................................................................... 110

37  Knowledge Base

......................................................................... 111

   



38  Knowledge Base

................................. 112

39  Knowledge Base

...................................... 113

40 ....................................................................................... 114 



1 ................................................................. 29 

2 .......................................... 31 

3 .............. 35 

4 ............................................................................... 39 

5 ........................................................... 74 

6 ............................................................. 75 

7 ( ) ................................... 76 

8 .................................................................... 76 

9 ( ).............................................. 77 

10 ............................................................... 77 

11 ............................................................... 78 

12 ................................................................. 80 

13 .................. 81 

14 ..................................................... 81 

15 .................................... 82 

16 ................................................................. 83 

17 ...... 84 

18 ........................................................... 85 

19 / / ................................. 86 

20 .............................................................. 87 

21 ........................................ 88 

22 ..... 89 

23 ...... 90 



1  Diagram ................................................................... 11 

2 ............................................................................................................ 12 

3 ................................................................. 21 

4 ................. 27 

5 ER Diagram.......................................................................................................... 41 

6 ..................................................................................... 166 

7 ............................................................................................. 166 

8  Login ............................................................................................. 167 

9  Login ............................................................................. 167 

10 Expert Menu  ....................................................................................................... 168 

11 (Knowledge Base).............................................. 168 

12 (Knowledge Base)......................................... 169 

13 ............................................................................................ 169 

14 .................................................................................... 170 

15 ....................................................................................... 170 

16 ................................................................................. 171 

17 ........................................................................... 171 

18 ................................................................................. 172 

19 ................................................. 172 

20 ...................................................................... 173 

21 ....................................................... 173 

22  Triage Nurse .................................................................................... 174 

23  Primary Triage..................................................................... 174 

24  Level 1 :  (Immediately life-threatening)........ 175 

25  Level 2 :  (Emergency) ................................. 175 

26 ........................................................... 176 

27 ............................................................................... 176 



28 .................................................................................. 177 

29 ................................... 177 

30  HN ........................................................... 178 

31 ......................................................................................... 178 

32 ........................................................................................ 179 

33 ............................................................................................ 179 

34 .................................................................................. 180 

35 ................................................................ 180 

36 ................................................................................ 181 

37 ...................................................................................... 181 

38 ............................................................................. 182 

39 ........................................................................................ 182 

40 ............................................................................. 183 



1

 1 

 (Triage  System) 

 5 

 1.  (Immediately  life-threatening)  

 2.  (Emergency) 10



2

 3. (Urgency)

 30 

 4. (Semi-urgency)

1

 5. (Non-urgency)

1

 (Triage Nurse) 

 “ 

”

 1. 

 (Triage Nurse) 



3

 2.  

 1. 

 (SI-03-2-002-01) . . 2548

 2.  3 

- 3

 1. 

 2. 

 3. 

 4. 

 5. 

 6. 

 7. 

 1. 

 2. 

 3. 



4

 4. 

 1.  (Triage  System) 

3  5 

  (Airway)  (Breathing)  (Circulation) 

 (Psychiatric)  (Segregation) 

 2. 

 3. 

 4. 

 5.  -  



5

 2 

 2 

 1.  Expert System 

 2. 

 1.  Expert System 

  1.1 ESTDD : Expert System for thyroid  diseases diagnosis  

   Thyroid

 Neuro  Fuzzy  Model

    5 

 20  3 

   1. Normal   

   2. Hyperthyroid 

   3. Hypothyroid  

     95.99 %

  (Keles and Keles 2008: 42)

  1.2  A self-learning expert system for diagnosis in Traditional Chinese medicine 

   

Data mining  Bayesian  network 

 association rule Rule Base (if-then rule) 

    

 (Haibin, Qu and 

Cheng  2004 : 57) 
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  1.3 Development of Expert System Assisted Diagnosis of Cancer cells 

   

 (expert system shell or generator of expert system) 

 (expert system) 

 (image processing) 

   

 (base of knowledge) 

 (rule of production) 

 (forward chaining inference)  (backward chaining 

inference)

(nonmonotonic reasoning) (Verut 1996 : 2) 

  1.4 AN EXPERT SYSTEM FOR CAUSALITY ASSESSMENT BETWEEN 

ADVERSE EVENTS AND SUSPECTED DRUGS: DRUG-INDUCED ACUTE LIVER 

INJURIES

   

 : 

   

   

 Roussel Uclaf causality assessment method (RUCAM) 

:
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(CADIALI-expert)  (production 

rules)  (frames)  144  800 

 (backward chaining) 

     CADIALI-expert 

 14 

 35 85.7%

3

(Khanong 2001: 2)

  1.5 Expert System for Diagnosis and Treatment of the Toxic Symptoms of Thai 

Poisonous Plants

   

 (Toxic Plant 

Expert System : TPEX) 

94 30

   TPEX  (rule-based system) 

 (backward chaining) 

 202  417  TPEX 

 Visual Prolog 4.0 

  TPEX 

 3  (Kasinee 1996: 2)
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2.

  2.1 Application of Cognitive Systems Engineering to Decision Aiding Design 

    Cognitive Systems Engineering

   

Level

   

Manual Operation  (McBride, Adams, and Ntuen 2007)

2.2 Pairing  Emergency  Severity Index5-Level Triage Data With Computer 

Aided System Design to Improve Emergency Department Access and Throughput

    Emergency Severity Index5-Level Computer Aided 

System

   

   

 (Chick,  Ferrin and Morrice 2003 : 4)

 1. 

 (Triage  System) 

Triage  System 

 3  The American Hospital Association 

 (Emergency) (Urgent) (Non-urgent)

1
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1

(Primary assessment) 

 (Triage nurse) 

Airway , breathing , circulation ,general appearance  10

(SI-03-2-002-01) . . 2548

5

(Emergency) (Urgency) (Semi-urgency) (Non-urgency) 

 (Self-limited) 

 (Airway)  (Breathing)  (Circulation) 

 (Psychiatric)  (Segregation) (

 2548 : 1)

 2. 

 (

 2548 : 2)

 3. (Expert System) 
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Expert system 

( 2550)

  3.1 

    (Knowledge based System) 

 Know-How 

   Rule based 

System Consultation Program

   

   Rule-based architecture 

(  2550)

  3.2  Expert System

   

 1 
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 1  Diagram 

 : ,  [ ], 28 2550.

 http://http://cpe.kmutt.ac.th/~boon/12%20Expert.pdf 

   3.2.1  (Knowledge Acquisition  Unit)

    

( 2550)

    

    3.2.1.1 

    3.2.1.2 
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    3.2.1.3 

    

(

2550)

   3.2.2  (knowledge base)

     (knowledge base) 

 2 

 2

 : , 418321 : Principles of Information System [ ],

22  2550.  http://orawan.net/ch7(Expert%20Systems).pdf 
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    (knowledge

Representation)

(Knowledge Engineer) 

(Knowledge

Engineer) ( 2550)

3.2.2.1 Rule-Base Representation ( )

      (rule-base representation) 

if…then…  if  

 then 

     IF 

     Then 

     

     If     = 

     Then   

      If =

2

     If    = 

     Then 

     

 =  is =

 = = yes  

     if  if  = (yes)

     if if   = (yes)

     if  if = (yes)
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      is is known  is 

unknown is known 

 is unknown  is know  is unknown 

     If     is  known 

     Then  

     If     is unknown 

     Then  

      Then 

Then if

     Then Then  = (yes)

 is known  is unknown if

     

and  or 

     If   = 

     Then  ( )

      if  asa is known 

     Then  

     

     If   =  or

     asa is known 

     Then 

     and

     If   =  and

     asa is known 

     Then 

     asa

     

if  then condition  Action 
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     1: if is-a(asa,100) and 

     Is-a(light-condition,bright) 

     Then is-a(advice,’f16 & speed 125’). 

     2: if is-a(asa,100) and 

     Is-a(light-condition,shadow) 

     Then is-a(advice,’f8 & speed 125’). ( 2550)

   3.2.3 (inference engine)

     (inference engine) 

 2 

2  (Inference) 

(Control)

    3.2.3.1 (Inference)

     

     1.  (MODUS PONENS) 

 MODUS PONENS A 'If A then 

B' B ' permises

conclusion ' ' '

    fact-1: 

    fact-2: 

      rule-1: if and

Then

      rule-2: if  and

Then

      ' '  fact-1 

' '  fact-2 
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 MODUS PONENS 

2

MODUS PONENS 

' B 'If A then B' A '

     2. 

(centainty factor) 

cf =  cf 95 95%

(  100)

' ' /

' ' ' ' ' '

    fact:  cf 80 ( 80%)

    rule: if 

    then 

       ' ' '

100 ' ' '

80% ( fact)

       (resolution)

      1. if A then B 

not (A) or B 

      2.  A  B 

 (true table) 
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 1 A  B 

A B ~(A) it A then B ~(A) or B 

T T F T T 

T F F F F 

F T T T T 

F F T T T 

      3. ~(A) or B A or C 

B or C 

 1) if (distance > 5 miles) then (mean = drive) 2) if (mean = 

drive) then (advice = take a cab)  3)  fact: distance > 5 miles. 

      3.1 

        3.1.1 1  if... then... 

       3.1.1.1 not(distance > 5 miles) or (mean = advice) 

       3.1.1.2 not(mean = drive) or (advice = take a cab) 

       3.1.1.3 distance > 5 miles. 

        3.1.2 2

'take a cab' 

       not(advice = take a cab). 

        3.1.3 3

       not(distance > 5 miles) or (mean = advice).   1 

       not(mean = drive) or (advice = take a cab).  2 

       -------------------------------------------------------------- 

       not(distance > 5 miles) or advice = take a cab. 

       distance >5      3 

       -------------------------------------------------------------- 

       advice = take a cab. 
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       not(advice = take a cab)    4 

       --------------------------------------------------------------- 

       NULL 

       ================================ 

        3.1.4 4

'advice = take a cab' 

 MODUS PONENS 

    3.2.3.2  (Control) 

     1.  2  1) 

 2) 

( 2550)

       

       1.1 Forward Chaining  Premise (Data) 

 Conclusion Data driven  Forward Chaining Algorithm 

 Step by Step 

 Inference Forward 

Chaining

        1.1.1 Expert Systems 

Consultant Session Expert Systems 

 Database 

        1.1.2   Expert Systems Data

 Request  Conclusion 

Conclusion

       1.2 Backward Chaining  

         Conclusion  Premise 

Goal driven  Algorithm Backward Chaining Algorithm  Version 

 Knowledge base 
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       1.3 Mixed modes of Chaining  

         Forward  Backward 

Forward

Backward (  2550)

     2. 

       (Depth-

first and Breadth first search) 

       Depth-first 

       Breadth-first 

 (level) 

      

Depth-first

        (Monotonic 

and Nonmonotonic reasoning) 

       

      

(Planing)
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     3.  (Explanation unit)

      

( 2550)

   3.2.4 (User Interface) 

    

(  2550)

   3.2.5  (user)

    

ES ES

(  2550)

3.3

    (Knowledge Based Expert Systems) 

 5  (  5 

)

 3.3.1  Rules-Based Expert Systems :   

 (Rules-Base) 

 3.3.2  Frame-Based Systems  :  (Frame) 

 (Object-Oriented Programming : OOP) 

 3.3.3  Hybrid Systems :  (Hybrid) 

 3.3.4  Model-Based Systems :  (Model) 
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 3.3.5  Ready - Made Systems  : 

 (Custom -Made)  (Package) 

(  2551: 35)

  3.4 

(Interative process)  

( )

3

 3

 : , [ ],  4  2551. 

 http://202.28.94.51/users/sumonta/AI_NK/expert%20system.pdf
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 3.5 (  2551: 36)

   3.5.1 Expertise  Expert  

   3.5.2 Symbolic Reasoning 

   3.5.3 Depth  

   3.5.4 Self Knowledge 

   3.5.5 Flexibility 

  3.6 (  2551 : 37) 

 3.6.1  

 3.6.2  

 3.6.3  

   3.6.4  

   3.6.5  

  3.7 (Expert System) (  2551) 

   3.7.1  

   3.7.2  

   3.7.3   Expert System 

   3.7.4     Expert System  

   3.7.5   Expert System 



23

   3.7.6   Expert System 

( Modem Organization ) 

   3.7.7   Expert System 

  3.8 (  2551: 

40)

 3.8.1  

   3.8.2  

   3.8.3   (Quality) 

 (Qualitative) 

   3.8.4  

   3.8.5  

   3.8.6  

   3.8.7  

   3.8.8  

   3.8.9  

   3.8.10  

  3.9   (Failure Factors for 

Expert Systems) (  2550)

 3.9.1  
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 3.9.2  

   3.9.3  

   3.9.4  

   3.9.5  

   3.9.6  

   3.9.7  

   3.9.8  

   3.9.9  

 3.9.10  

 3.9.11 

 3.9.12  

 3.9.13 

   3.9.14 

  3.10  Expert System (  2551: 41)

   

30
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  3.11  Certainty Factor (CF) (  2553)

   (c)

Certainty Factor (Belief) 

 (Disbelief)  Certainty Factor 

Certainty Factor 

   Certainty Factor c

 e Certainty Factor 

Certainty Factor Component Certainty Factor  CF 

    1  c 

   -1

   If the light is green 

   Then OK to cross the street cf 0.9 

   90%

10%

   Certainty Factor

    1

   

   1. If A Then B {cf  0.6} 

   2.  If C Then D {cf -0.4} 

   … 

   10. If X Then Y {cf 1.0} 
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   cf

    10 Y 1.0

    2

   

   1. If A Then B {cf  0.6}  

   2. If C Then B {cf -0.4} 

   3. If X Then Y {cf 1.0}   

   … 

   

   

   –

   (Measure of Belief – Measure of Disbelief) 

   

   MB  MD 

   

   Certainty Factor  = MB  – MD 
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 3 

 (Triage Expert System Case Study: Faculty of Medicine Siriraj Hospital)

 4 

 4
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1.

1.1

1.1.1

1.1.2 2

1.1.3

1.2

1.2.1 Expert System  

   http://www.expertise2go.com/e2g3g/

e2g3gdoc/e2gRuleWriterRef.htm 

 http://www.myacquire.com/aiinc/whalewatcher/  expert 

system application for whale identification.

  1.2.2  User Interface 

2.

2.1
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  2.1.1  

  2.1.2 

  2.1.3 

  2.1.4 

  2.1.5 

   2.1.5.1  

   2.1.5.2  

   2.1.5.3  

1

   1

 1 
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3.  (Triage Expert System 

Prototype)

3.1

  3.1.1 

    Microsoft Window Xp Home Edition 

   ASP

    Microsoft SQL Server 2000 

3.1.2

   CPU : Pentium M 1.86 GHz  

   RAM : 1 GB 

   Hard disk 80 GB 

3.2

Knowledge  Representation ( )

Rules ( )

12

 2
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2

 2 

 fact Table  Mapping 

 2 

N

-

-  Isodil 

-

-

-
ER

-

- 1

-

N

N

N
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 / 

 /

-

    

Isodil

    

    

1    

   

   

    

2

fact table 

 3



 3 

 2  3  4  5 

1

Isodil

-  / 

2

1

 - - - 

3 - - - 

4 - - - 

5  - - - 

3
3
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 Forward Chaining   Tree IF

IF IF THEN

THEN

 1. 

 2.  45 

 3. 

 1. 

   

  IF    ? X  

       ? X

       ? X  

         ? Y

  THEN  ? X  

 3 



 3 3
5
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 3 

  RULE 1 

     IF  [ : ]

       [ : ]

  [ : ]

  [ 1 : ]

  [ 2 : Isodil ]

  [ 3 : ]

        THEN [  = / ]

  [  = ]

        

  RULE 2 

         IF  [ : ]

       [ : ]

        [ : ]

  [ 1 : 1 ]

  [ 2 : ]

  THEN [  = -]

              [  = ]

   

  RULE 3 

         IF  [ : ]

       [ : ]

  [ : ]

  [ 1 : ]

       THEN [  = ]

               [  = ]
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  RULE 4 

         IF  [ : ]

       [ : ]

  [ : ]

  [ 1 : ]

       THEN [  = ]

              [  = ]

  RULE 5 

       IF  [ : ]

       [ : ]

  [ : ]

  [ 1 : ]

        THEN [  = ]

              [  = ]

  X = 

Y = 

X   x 100

             Y

       1. 

 2. 
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      3. 

      4. 

 RULE 81 

   IF   [ : ]

  [ 1 : ]

[ 2 : 6 ]

  [ 3 : ]

  [ 4 : ]

       THEN [  = ]

                   [  = ]

               

 X = 4   ( 1. , 2. 

, 3. , 4. )

       Y = 5  ( RULE 81 1. , 2.

, 3. 6 , 4. , 5.

)

4  x 100    =   80 

           5 

80 %

3

   Triage  Nurse  Admin System   

 4
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4

 Triage Level  Level 

Level 1  Level 2 Airway & breathing  Circulation

Oxygen saturation  History

 Level 1  Level  2 

Level 1  (Immediately life-threatening) 

   Level 2  (Emergency) 

10

    Level 1   Level 2 

Level 1  Level 2 

   

 ASP 
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 (Feedback)  

Feedback

(HN)

 Knowledge 

 ER Diagram 5
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ER Diagram  Data 

Dictionary  4 -12 

 4  Main_symptom ( )

 5  Dept ( )

 6  Disease ( )

 7  Analysis ( )

1 id Int  PK 

2 disease_id Int  FK 

3 Dept_id Int  FK 

1 Main_symptom_id Int  PK 

2 Main_symptom_name Varchar 

1 Dept_id Int  PK 

2 Dept_name Varchar 

3 Location Varchar 

4 Treat Varchar 

1 Disease_id Int  PK 

2 Disease_name Varchar 
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 7  ( )

4 Main_symptom_id Int  FK 

5 Symptom Varchar 

6 Username Varchar 

7 Row_Date Date/Time /

8 priority Int 

 8  Disease_bg ( )

 9  Login  ( )

1 Id Int  PK 

2 disease_id Int  FK 

3 Main_symptom_id Int  FK 

4 sex Int 

5 age Varchar 

1 Id Varchar  PK 

2 Username Varchar 

3 Password Varchar 

4 Title Varchar 

5 Firstname Varchar 

6 Lastname Varchar 

7 Positions Varchar 

8 Status Varchar 

9 Tel Varchar 
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 9  ( )

 10  Feedback  ( )

 11  Submit_MainSymptom   ( )

10 E-mail Varchar E-mail  

11 Date_reg Varchar 

12 Time_reg Varchar 

1 Id Varchar  Feedback PK 

2 disease_id int  FK 

3 Username    Varchar   

4 Feedback Varchar 

5 FB_Date Date/Time 

6 Approve Varchar 

7 status Char 

8 Treat_Date Date/Time 

9 Sex Varchar 

10 Age Varchar 

11 HN Varchar 

12 AP_Date Date/Time 

1 Id Varchar  PK 

2 Main_symptom_id Varchar  PK 
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 12  Submit_Subsymptom ( )

   

 Data dictionary Database MS

SQL Server 2000 ASP

 12 

 11 

12

4. (Triage Expert System 

prototype)

 4.1 

  4.1.1 

  4.1.2 

  4.1.3 

  4.1.4 

  4.1.5 

1 Id varchar  PK 

2 Sub_orderlist Int  PK 

3 Subsymptom Varchar 
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  4.1.6  (Feedback) 

 1. 

 3. 

 4.

 6. 

 8. Interface

5. (Triage

Expert System prototype) 

 5.1 

 5.2 

 5.3 
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6. (Triage Expert System) 

 Implement 
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 4 

 1. 

  1.1 

  1.2 

  1.3 

2.  6

  2.1  

   2.1.1 

   2.1.2 

   2.1.3 

   2.1.4 

   2.1.5 

   2.1.6  (Feedback) 

  2.2 

   2.2.1 
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 3. 

 30 

 13

 13  30 

 ( )

 (%) 

1

2 2

40 100 

2

1 1

36 70 

3

2 2

38 50 

4

4 3

41 60 

5

2 2

46 60 



5
0

 13 ( )

 ( )

 (%) 

6  (Level 2)  (Level 2) 39 100 

7

5 5

36 80 

8

 4 

 36 

4 3

37 90 

9  40 

3 2

38 60 

10

2 3

40 50 

11  (Level 2)  (Level 2) 30 100 

12

2 2

39 20 

13

4 3

41 90 



5
1

 13 ( )

 ( )

 (%) 

14

1 1

38 50 

15  (Level 2) 

2

40 100 

16

2 2

37 33.33 

17

2 2

36 50 

18  30 100 

19

2 2

42 33.33 

20

1 1

40 50 

21  ER 

3

36 50 



5
2

 13 ( )

 ( )

 (%) 

22

2 2

37 50 

23  (Level 2)  (Level 2) 30 100 

24

1 3 3

39 40 

25

2 2

40 90 

26

2 2

38 75 

27

2 2

39 40 

28

2 2

39 50 



5
3

 13 ( )

 ( )

 (%) 

29  BP  (Level 1)  (Level 1) 27 100 

30

2 2

40 70 
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 14 

 4 

 B1 ( )  : 

 B2 ( ) : 30-35

 D9 : 

    R90 : 

RULE 90 

    IF  [ : ]

      [ : ]

 [ : ]

 [ 1 : ]

 [ 2 : ]

     THEN [  = ]

               [  = ]

 9  40 

 B1 ( )  : 

 B2 ( ) : 40-45

 D2 :  / 

    R13 : 

RULE 13

        IF  [ : ]

      [ : ]

[ : / ]

 [ 1 : ( )]
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 [ 2 : ]

 [ 3 : ]

 [ 4 : > 120 ]

       THEN [  = ]

                [  = ]

 6 

2  Airway & breathing  10

Level 2  (Emergency) 10

 14

 14 

1  B1,B2,D1,R1 

B1,B2,D1,R3 

2  B1,B2,D12,R54 

B1,B2,D12,R55

B1,B2,D12,R56

3 B1,B2,D5,R70 

B1,B2,D5,R74 

B1,B2,D5,R76

4  B1,B2,D9,R90

5  B1,B2,D8,R78

B1,B2,D8,R83

6   Level 2

7   B1,B2,D2,R11 

B1,B2,D2,R14

8 4

 36 

B1,B2,D9,R85

B1,B2,D9,R89
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 14  ( )

9  40  B1,B2,D2,R13 

B1,B2,D2,R14 

10  B1,B2,D8,R78

B1,B2,D8,R83

11  Level 2

12  B1,B2,D8,R81 

B1,B2,D8,R82 

B1,B2,D8,R83 

B1,B2,D8,R84 

13  B1,B2,D9,R89

B1,B2,D9,R90 

14  B1,B2,D12,R54 

B1,B2,D12,R55

B1,B2,D12,R56

15  B1,B2,D2,R13 

B1,B2,D2,R14

16  B1,B2,D5,R74 

B1,B2,D5,R76 

17 B1,B2,D5,R73 

B1,B2,D5,R74 

B1,B2,D5,R76

18   B1,B2,D12,R54

19  B1,B2,D11,R96 

B1,B2,D11,R99

B1,B2,D11,R100

20  B1,B2,D12,R54 

B1,B2,D12,R55
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 14  ( )

21  B1,B2,D2,R12

22  B1,B2,D8,R78

B1,B2,D8,R83

23  Level 2

24 1  B1,B2,D8,R78 

B1,B2,D8,R81 

B1,B2,D8,R83

25 B1,B2,D5,R70

B1,B2,D2,R6

26  B1,B2,D1,R3

27  B1,B2,D8,R81 

B1,B2,D8,R82 

28  B1,B2,D6,R30 

B1,B2,D6,R31

29  BP  Level 1 

30  B1,B2,D8,R78

B1,B2,D8,R83 

 Feedback 

 (HN)
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 4. 

 (Feedback)

 5 

     4 

 3 

 2 

 1 

 15 

  15

1.

1.1

1.2

1.3

1.4

1.5

95%

95%

85%

91%

87%

2.

2.1

2.2

90%

87%

3.

3.1 95%

4.

4.1

4.2

4.3

4.4

85%

90%

90%

88%
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  15  ( )

5.

5.1

5.2

5.3  (Feed back) 

89%

85%

80%

6.  (Feed back)

6.1  (Feedback) 88%

 5. 

      

  1. 

  2. 

  3. Knowledge base 
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 5 

3

   Triage Nurse  Admin System

Knowledge Base  Rule - 

Base  Representation  Forward Chaining  

 Feedback 

Knowledge Base 
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 (Immediately life-threatening) 

 (Emergency) 10

(Urgency) 

 30 

(Semi-urgency)

1

(Non-urgency) 1

 (  123) 

 (  122) 

2

 16

(Clinical descriptions)

(Immediately

life-threatening)

(Immediate

simultaneous response)

-  (Cardiac  arrest) 

-  (Respiratory arrest) 

- (Air hunger) 

- 10 /

- (Ongoing seizure) 

-  Glasgow coma score < 9

(Emergency) 10

-  (Stridor , distress) 

- 30

-  poor tissue perfusion 
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 16 ( )

(Clinical descriptions)

  -  < 50 > 50 

-  Systole <= 80 mmHg 

>= 200 mmHg 

-  Temperature >= 40 °C  <= 35 °C 

-

-

 3 

-

-

-

 1 

- Oxygen saturation < 92% 

-  GCS <13 

- 20

-  Pain score >= 9 

-

(Severe agitation, 

aggression require restrain) 

-

(SARS , Avian flu) 

(Urgency) 

 30 

-  > 24 (Moderate shortness 

of breath) 

-  (Severe hypertension) 

SBP > 180 mmHg  DBP > 110 mmHg 

-
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 16 ( )

(Clinical descriptions)

  -  ( )

- (Steroid  used , 

immunocompromised host) 

- Oxygen saturation < 95% 

-

Pain score >= 7 

-

3

- 20

-

(Semi-urgency)

 1 

-

-

-

-

-  > 38 °C 

-

-
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 17  Level 1  Level 2

_____________________________________

_______________________________ ________________________

       HN_______________ ___________________ ________________________

 Triage 

level
Agree Disagree 

1.     

-  �  �  1   

-  �  �  1   

2. Airway & breathing 

- Foreign body  �  �  1   

-  �  �  1   

- 10  �  �  2   

- 30  �  �  2   

- pattern  : Air hunger �  �  1   

- Stridor , distress �  �  2   

3. Circulation 

- Cyanosis �  �  2   

- No pulse �  �  1   

- Pulse rate < 50 /min �  �  2   

- Systolic blood pressure  80 mmHg �  �  2   

- Systolic blood pressure  200 mmHg �  �  2   

4. Oxygen saturation < 92% �  �  2   

5. History 

- Chest pain �  �  2   

- Stroke in 3 hrs �  �  2   

- Massive bleeding (  , , ) �  �  2   

- Pregnancy  GA > 20 wks  �  �  2   

- Avian flu , SARS �  �  2   

- 1  �  �  2   

-  �  �  2   

-  aggressive �  �  2   

6.

GCS < 13 �  �  2   
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 18  Level 3 , Level 4  Level 5

Parameter Level III Level IV Level V 

Respiratory rate > 26/min 20-26 /min 14-20/min 

Pattern of respiration Mod dyspnea, 

Mild retraction 

Mild dyspnea, no 

retraction

Normal respiratory pattern 

Pulse 130-150/min 100-130/min 50-100/min 

Systolic blood pressure  180 mmHg 90-180 mmHg 90-180 mmHg 

Diastolic blood pressure  110 mmHg < 110 mmHg < 110 mmHg 

Pulse oxymetry  95% 96-100 % 96-100 % 

Temperature  38.5 in immune 

defected patient 

Any fever T < 38.5 

GCS  13 15 15 

Pregnancy Yes < 28 weeks without OB 

condition

No

Seizure

Bleeding

Stroke > 3hr 

Pain score 

Yes

Moderate

Yes

 7 

Yes (longer than 3 hrs) 

Mild

No (or stroke > 48/hrs) 

 4 

No

No

No

< 3 

 19  Glasgow Coma Scale

Glasgow Coma Scale 

Eye opening Verbal response Motor score 

Does not open eyes Makes no noise No motor response to pain 1 

Opens eye with pain Moans , makes unintelligible 

sounds

Decerebrate 2 

Opens eyes with loud verbal 

command

Talks,but nonsensical Decorticate 3 

Opens eyes on own Seems confused,disoriented Moves part of body but does 

not remove noxious stimulus 

4

 Alert and oriented Pushes away noxious stimulus 5 

 Follows simple motor 

commands

6

Triage Level____________________     Waiting duration_______________mins 
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.............................  .........................................H.N. ……………………………. 

Primary survey O Emergency : � Level 1 � Level 2 

                         O Non-emergency 

.............................................................................................................................................

............................................ . ................................................... ............... 

Vital signs : T……....’c   P……..…../min   R………..…/min 

       BP………../…………..mmHg      O2 Sat………..……% 

Secondary survey    � Level 3(<= 30 )    � Level 4 (<= 60 )

          � Level 5    � Isolation    � Fast track 

..............................................................................................................................................

 (Drug, Food 

Allergy)...................................................................................................

………………………………………………………………………………….

................... . .......................RN, ............................ .
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 1. refer

 2. 

 3. 

 4. 

 1. 

 2. /

 3. / /

 4. 

 5. 

 6. 

 7. 

 8. 

 9. 

 10. 

 11. / / /

 12. 
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/

 1. :
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 4. :

 5.  : 

-

-

-

-

-

140/90 mmHg 

-
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 6. :

 7.  : 

                                     Y 

 6
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1 Trauma
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/
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 / 

/

N

N

Y
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 7 ( )
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   (
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-

-

-

-

-  > 120 /
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Y

N
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-

Y

N

N
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N
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-

-

-

- 2

 Hx

 7 

/

 Hx 

N

Y

N
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 12

BP +

160 /95 mmHg 

BP 160 /95 mmHg

 2 

/

 HT
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24
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