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Abstract

Management Information Systems (MIS) is information that is gathered from several 

data sources and being processed with data integration, cleaning and analysis.  An MIS is 

used for information analysis and management and for decision making purpose.  The MIS 

can be represented in several formats such as summarized data, images and graphs. In the 

case of data contains geographical references it can be represented using map 

representation called Geographical Information Systems (GIS).

The aim of this research is the study of information systems development of

agriculturist information which was originally the project plan proposed by the Department of

Agricultural Extension, Ministry of Agriculture.  The purpose of this project is to collect

information from the agriculturists in 17 provinces in the northern region of Thailand. The

gathered data flows from bottom to top level starting from amphurs to provinces and finally

summarized into region as one large database.  The information stored in the database

contains data that is collected from each individual agriculturist that being treated as

transactional data, and later is transformed into the MIS database.  The MIS database was

designed using dimensional modeling technique which was a concept of the data warehouse

design.  The On-Line Analytical Processing (OLAP) tool was therefore used to produce the

MIS views as a result of reports from different dimensions through the process of drilled-down

and rolled-up.
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��1������*


�'	�
���,"�)���	�(
�� ��,("�-  
�����	�.�
�'�	����* � !�	��"*�
�#�����
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4. Nonvolatile ��1��
�%��
�6
�/ �������9�� ��,("�-  
�'�����9��*��
��
�,("�-  
�
�

�39�#�� 34'��
��*��/ �������9������0 
�
�/(� ��,("�- 7����
��1��("����
���!�. 0 


�
��39�#��
�������
�'���
����*��(�/
 � !,("�- �� ��56!"�
�7�("*�
����*. )�*�!��

��!�.��
�
�'	�
����&" �
�"�
�,("�- �,(
	-�/��.*�.
���
 � !�
��,(
24�,("�- ��/��.*

�.
���


(Han, J. � ! Kamber, M., 2001: 39-40)

	2
���*����� ��,("�-  �	��24�)���	�(
�� !	�.���!�"�
�'�#(	�(
�� ��,("�-  ����	���
��-�

2.1

�-� 2.1 �	��	2
���*����� ��,("�- 

2.2  �?
-'"������	�������	���

	2
���*����,"�� ��,("�- ������1� 3 #����&"

1. :�F���
� (Bottom Tier) ��1��3��+V�."�+� ��,("�-  	�.��/���!��1��!��   �
�,("�- �#��

	��%��<+ ,("�- ,"�� ��,("�- 7�(�
�
��
�,("�- �8������
�(Operational Database)

� !�/ ��,("�- �
*�"�0�
�)����������.*+(Gateways) 	���	����
�
�
�
�,"�

�!���
�����
��
�,("�-  � !"���
��/(���&'"� -�,�
* (Client) 
�
�
���!�. 0 ��
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	�'��"	��.�" (SQL)�������3��+V�."�+ ��."*�
�,"�)����������.*+ �#�� ODBC(Open

Database Connection) OLE-DB (Open Linking and Embedding for Database)

� ! JDBC(Java Database Connection) ��1��(�

2. :�F���
� (Middle Tier) ��1�)"� ��3��+V�."�+ 
�'���
���!*���+�#( )"� ��#��	��%��<+ 34'�

��1�	�.�,*
*,"� Relational DBMS )�*�#&'"��
�
�
�
�,"�)���	�(
�,("�- / 
*����

����
�
�
�
�,"� �.
�	��%��<+�
���
�

3. :�F��� (Top Tier) ��1����&'"�7� �"�
+ 
�'��!�"��(.*���&'"��&"	�
/���    ��
2
� �
*

�
� .����
!/+ �.�24����&'"��&"

��
�(
7��+��'�

        (Han, J. � ! Kamber, M., 2001: 65-67)

2.3  8������
��	�������	���

��!�"��(.* 2 )���	�(
�
�'	�
����&"

1. "
�
�
��� (Fact Table) ��1��
�
���� ��,("�- �#��	��%��<+
�'��9���
      �
* !�"�*�

��
� � ��!�"��(.*��*+�" ���+
�
/�(

�'��1���*+/ �� � !��
/��.*.�� (Measure) /�&" ,("

�
9����� (Fact) )�*�!�����9��
* !�"�*��!��� �
�	���
�
���� ����
�
� 2.1

�
�
� 2.1 �	����."*�
�)�����
���.���,"��
�
�/ ���
�,
*

State Product Month Units Dollars

WA Colony Cranberry Muffins January 3 7.95

WA Sphinx Bagels January 4 7.32

OR Colony Cranberry Muffins January 3 7.95

OR Sphinx Bagels January 4 7.32

WA Colony Cranberry Muffins February 16 42.40

�
�
� 2.2 �	����."*�
�)�����
��
(����,"��
�
�/ ���
�,
*

STATE_ID PROD_ID Month Sales Units Sales Dollars

1 589 1/1/1998 3 7.95

1 1218 1/1/1998 4 7.32

2 589 1/1/1998 3 7.95

2 1218 1/1/1998 4 7.32

1 589 2/1/1998 16 42.40
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�
���."*�
�)�����
���.���,"��
�
�/ ���
�,
*��!�"��(.* 5 �" ���+
�'��9� State,

Product, Month, Units � ! Dollars �
� �
��� )�*
�'	
��" ���+�����!�"��(.*

State, Product � ! Month ��1���*+�" ���+ 	�.�"��	"��" ���+�&" Units � ! Dollars

��1���
/��.*.�� 34'������
������9�,("�- �����!���-��������
�
� 2.2 
�'�	����."*�
�

)�����
��
(����,"�      �
�
�/ ���
�,
* �&"�����9���
��*+��1���.� ,�%&'"�.
��.���9.

� ! �,�
�,"��
�,("�- 

2. "
�
�Q����:�� (Dimension Table) ��1��
�
���� ��,("�- �#��	��%��<+
�'��!�"�

�(.*�2.��� !�2.	�
/���	�
#��,"�7����#�� 34'����.
����'*.,("���� �
���,��� �.
�

	��%��<+��� ��,("�-  ��*+�" ���+,"��
�
�7����#���!�("���!�"��(.*��
�>%
!

	�
/��� ��� !	�
#��,"�7����#�� ���*�.�
��*+/ �� 
�
/�(

�'�#&'"���"����!/.�
��
�
�

/ ��� !�
�
�    7����#������
�
���"7����

�
�
� 2.3 �	����."*�
�)�����
���.���,"��
�
�7����#��	���(


PROD_ID Product Name Subcategory

589 Colony Cranberry Muffins Muffins

592 Colony Blueberry Muffins Muffins

1218 Sphinx Bagels Bagels

�
���."*�
�)�����
���.���,"��
�
�7����#��	���(
��!�"��(.* 3 �" ���+
�'��9�

PROD_ID, Product Name, Subcategory �
� �
��� )�*
�'�" ���+ PROD_ID 
�
/�(

�'��1���*+

/ ��,"��
�
�7����#��	���(
 � !���.
�	��%��<+���)�����
���.����
(����,"��
�
�/ ���
�

,
* ���/�4'���"� ��� (One-to-Many Relationship) ��*+�" ���+����!2-����*�.�
 ��*+�
*�"�

(Foreign Key)

(Reed Jacobson, 2001: 15-17)

2.2  ����#�������C� ���%�
�	����"#Q����:���	�

� ��,("�- � !)"� � ��%&���
�"*-��������
 "��� ��7����#�� )�*�����
 "�����"�

,("�- ���-�,"���.,("�-  (Data Cube) 
�'�����9�,("�- �� ��56!/ 
*���� (n-dimensional

data) ����-� 2.2
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�-� 2.2 �	����.,("�- �� ��56!7����#�'�

2.3  �#���	���

��.,("�-  ��1�)��� 
�'�	������"�,"�,("�- 7�(��/ 
*���� 	�(
��
�/ ������.�
*


/�&"�
��/��� !0 
�'�!*"��/(�"%% ���#��7� �"��+���*������
��
�� 7�( 2(
��
����2-� 	����.�

7.(����.� (. )�*
�'��.�!�� ��56!� (
*����
�
�/ �� ��!�"��(.*�" ���+	�
/������ !��*+/ ��

,"�7����#�� �" ���+	�
/�����
/��.*.�� � !�
��.���
	�
#��
�'"
���1�7�7�(�>%
!	�
#����

�!��� �
�	��,"���� !7����#���
�
���� �"��
������.,("�- *����!�"��(.*	�
#��   ��
� � �
�


���!���,"�7����#���(.*

(Han, J. � ! Kamber, M., 2001: 45-46)

��.,("�- ��"������ ��!�"��(.*��
�
* !�"�*�
���/��
�'�����9����
�
�/ �� ���7��7�(

/�
*�.
�.�
��.,("�- �!��� "��
* !�"�*���
�� �
��
�
�/ ���

���/�� ��.,("�- 	
�
�2

���*������

�'�("��
��
��
�
�/ ��7�( �
��8������
�)�*����� (.��.,("�- �!��� "� ��
�
*

 !�"�*���
�� �,(
7���)���	�(
�
�'��.,("�- ��1���(
,"� 
�
�/(���
����*������
"*�
��.���9. ���&'"�

�&"
�'�#(	�
/���""������.,("�- �!� &"�.�
�("��
���9���
��
�� ,"�	�
#�� �
�	��,"� �
���,���

��)���	�(
�
�'��.��1���(
,"��"� /�&"���*������
�/ �
����
��
�
�/ ��)�*���

�
�%�=�
��.,("�- *��	
�
�2��
�.6�
��.���
 (Aggregation) 
�'� &"�7.(� (.��"� �.�

/�(
� !�����9�7.(���-������
*� �#�� �
��.� �
���� �
�/
��
�("*
�'	�� � !	-�
�'	����1��(�
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�
���!�. 0 *��	
�
�2�#(V���+#���%&'"#�.*��
�.6%&���
� �#�� �
�/
��
�> �'* � !V���+#����


��1�"&'�� 7�(��
*,4��

(Reed Jacobson, 2001: 21)

2.4  ���
��
��	����"#Q����:���	�

��(
��
�,"��� ��7����#���"  ��1���(
��
�
�'� (
*��������
 "��.
�	��%��<+ �"�
���

(Entity-Relational Data Model) 
�'�#(""�����.
�	��%��<+,"��
�,("�- �#��	��%��<+ ��!�"�

��1���(
��
��
�,("�- ��!�"��(.*�3�,"��"�
��� � !�.
�	��%��<+�!/.�
��"�
��� )�*� ��,("

�- �#(�����
 "��� ��7����#���" 	�
/���""�����.
�	��%��<+,"�� ��,("�-  �%&'"�/(,("�- "*-�

���-����
�'�/�
!	�	�
/�����!�. 0 )"� � ��!�"��(.* 3 ��(
��
������"7����

1. ���
��
��
�(Star Schema) ��1������
 "�%&���
�,"�� ��,("�-  ��!�"��(.* �
�
�

/ �� � !�
�
�7����#�� )�*
�'�
�
�7����#��
�'�#&'"�)*�����
�
�/ ���� ��56!� (
*

�
. ����-� 2.3

�-� 2.3 �	����(
��
��
.,"�� ��,("�- �
�,
*

2. ���
��
����W�
#�� (Snowflake Schema) ��1������
 "�� ��,("�- 
�'��
�7��
���(
��
�

�
. ��&'"��
��
�
�7����#���
��
�
��!2-��"�� 7 3+(Normalized) �%&'" ��.
�3��


3("�� !��!/*��%&��
�'�����9�,("�-  
�
�/(���
�
��%�'�,4�� �����
��1��("����
��.��
�
�

���
*/ ��
�
�/(�	�*�. 
���
���!�. 0 �%�'�,4�� ����-� 2.4
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�-� 2.4  �	����(
��
��� 9�/��!,"�� ��,("�- �
�,
*

3. ���
��
���!���
� (Fact Constellation Schema) ��1������
 "�� ��,("�- 
�'�� �
�
�

/ ���
��.�
 1 �
�
� � !���
��#(�
�
�7���#����.���� 34'���(
��
����"
���!�"��(.*

/ 
*� ��(
��
��
. ����-� 2.5

�-� 2.5 �	����(
��
�� ����
.,"�� ��,("�- �
�,
* � !�
�,�	��

2.5  �#9��
���
�
��	�8	��-������%�
�	����"#Q����:���	�

�
������9�,("�- ,"������
 "��� ��7����#���"  ���'*.,("�����
�
�7����#��/ 
*�

�
�
� 34'���� !�
�
���!�"��(.*/ 
* �
���#��� )�*
�'�
����/
�� !����
�,("�-  ����� !7�

���#���("����.
�*&�/*���	-� �%&'"��!�.��
��	��0 ,("�- �
�����"�/ 
*����"*�
�����!

	�
<��
% ��!�"��(.*



11

1. �#9��
� Roll-Up 
�@	 Drill-Up ��1�.�<��
��.���
/��.*.��,"���. �
��!��� �
�,4����

�%&'"��
�.6��
	����.��� �
���#���
�'	-��.�


2. �#9��
� Drill-Down ��1�.�<��
�������,(
���� Drill-Up �&"�	����
/��.*.��,"���. �
�

�!����� � �
��%&'"�	���
* !�"�*��� �
���#���
�'�'�
�.�


3. �#9��
� Slice ��� Dice �
�
�
�
�,"�.�<��
� Slice ��1�.�<��
�� &"�,("�-      1 7����

#��,"���.,("�-  � !.�<��
� Dice ��1��
�� &"�,("�- ""��
	�.�/�4'�� (
* -����


4. Pivot 
�@	 Rotate ��1��
�/������,"�,("�- �%&'"�	��,("�- ��"������"�/�4'�

5. �#9��
�	@��Y 	�
/���)"� �
�'�����&'"��&"
�'#�.*��!�. 0  �#�� V���+#��

�	2��� V���+#��

	�
/���%*
��6+ �
�.����
!/+��.)�(� ��1��(�

�-� 2.6 �	��.�<��
�
�
�
�,"�)"� ���������
 "��� ��7����#���" 
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2.6  :�#��	�8	��-�(#�0&��	�0

.�<��
������9�,("�- ,"�)"� ��3��+V�."�+��!�"��(.*"��+��!�"� 3 	�.��&" ��� ��


�
* !�"�*� � !��
�
��
��.���
 )�*
�'����!��9�,("�-  �
���#���
�'���'*.���	�
#��,"� 7����

#��
���/��
�'2-����*��#(7.(����. 	�.���
�
* !�"�*��!����
������	�
#���!��� �
�	��,"���� !

7����#�� ��
�
��
��.���
�&"��

�'2-�	���,"��!���
�'	-�,4��7��� �
���#���,"�7����#��

��!�"��(.* .�<��
������9� 3 #��� �&"

1. ����:���	�8	��-�(#�0&��	�0 (Relational OLAP Servers: ROLAP) /�
*24� )"� �

�#��	��%��<+
�'��9���
�
* !�"�*�� !��
�
��
��.���
/��.*.��7.(���
�
�/ ���#��

	��%��<+

2. ���"#Q����:���	�8	��-�(#�0&��	�0 (Multidimensional OLAP Servers: MOLAP)

/�
*24� )"� ����/ 
*7����#��
�'��9���
�
* !�"�*�� !��
�
��
��.���
/��.*.��

7.(����.

3. QB��#�8	��-�(#�0&��	�0(Hybrid OLAP Servers: HOLAP) /�
*24� )"� ����0	�


�'�!��9���
�
* !�"�*�7.(���
�
�/ ���#��	��%��<+ �����
�
��
��.���
/��.*.���!��9�

7.(����.

(Han, J. � ! Kamber, M., 2001: 49-69)

2.7  ����#�������C�����������!��
�"���#�$%

�!��	���	����
����	���� ��1��!��	
�	��
�
�'7�(��
�"
� ��,("�- �,(
�
�#(���
�

�%�'���6�
%,"�,("�- 
�'�����9� ��������!�/9�7�(.�
� ��,("�- ��	�.�#�.*���
��%�'���!	�
<��
%��

�
����	���� )�*�!��
,("�- �
��!���
�,("�- �8������
� �

�
�
��.��.� �� �'*��-�����/(

"*-��� ��56!
�'0-(�#(�("��
� �%&'"0-(�#(�!7�(��
,("�- ,(
��(��
	���	����
����	����7�(

�
���(���/

�'�("��
�,("�- �%&'"	���	����
����	���� ��
��1��("�	�(
��.
�	��%��<+

,"�,("�- 
�'��
	���,4���
�
�� ��,("�- 
�'��
��"*-�34'����.
�3��3("�� !��,("��
�����
�.��
� 

)�*���/

�'%�	�.��/���&" ,("�- ���
�
���,�
��/�� �.
�	��%��<+,"�,("�- ���.
�3��3("�

�
��.�0 	���� ! �
����*� �
���,("�- 
�'��,�
��/�����.
�*���*
� ��1��(�

.�<��
�	�(
��!��	���	����
����	���� Kepner-Tregoe (K-T) Decision-Making ��1�

.�<��
�	�(
��!��	���	����
����	����
�'��
�	�")�* Charles Kepner � ! Benjamin Tregoe

�%&'"#�.*���
�.����
!/+�
����	����,"����5*+ ��"�
�'�!��
�
	�(
���1��!���"�%�.��"�+ )�*

��.�.
����,(
��(��!#�.*�/ &"0-(%�=�
�!��	���	����
����	������ 2 ��.

� �&" �
�
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��!*���+��
�"
�"�%�.��"�+�,(
�
�#(����!�.��
����	���� � ! �
��"��!���
�)�*�.��%&'"

�/(�/9�24��!���
�*�"*
�'���'*.,("�����
����	���� ����-�

��
/��� ������/�
*���
����	����

	�(
�.��2���!	��+	�(
�

�� &"�

��
/��

�� &"�

��!�����!/.�
�

�� &"�� !.��2��

�!	��+

���� ����.
�	�
���



�� &"�	��
(
*

��!����0 

��(
� �

�-� 2.7 �	��,����"��
�
�
�
�,"� Kepner-Tregoe (K-T) Decision-Making

�
��-�	
�
�2"<��
*,����"��
�	�(
��!��	���	����
����	�����
�.�<��
�,"� Kepner-

Tregoe (K-T) Decision-Making 7�(������

2.7.1  ��

��%!��!��
�
�$��
�"���#�$%

 �
����
�
�
�
����	������!�.��
����	���� �&"�
���
/���������/�
*,"��
����

	�������!��
�'��
	��� )�*	�'�
�'�!������!�("�0�
��.
��/9�#"��
�0-(
�'��"�
�
����
����	����

34'���
��1�"*�
�*�'����
�%�=�
�!��	���	����
����	���� ����6�
�'�������/�
*,"��
�      ���

	���������
� 0-(
�'��"�
�
����
����	�������
��.�
/�4'���� !���������/�
*��
���� ��
��
��1�

�("����
���!����!�"��������/�
* )�*���
�/
�.
�	��%��<+,"��������/�
*�(.*�
�	�(
�� ���

,"��������/�
*,4���
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2.7.2 ���
���"?!-�����0

�
�""�����!��	���	����
����	�������'��(��
� ,����"��
�	�(
�.��2���!	��+� !

��
�����
���"��&'"�7�24�,����"��
�	�(
�

�� &"� �
�	�(
�.��2���!	��+��
��1��("����
��
�

�
�6+24�0  �%<+
�'�!7�( )�*,("�- �,(

�'��
��1�"
��!��
/��,("��
���,"�

�� &"�7�(   ���
�

	�(
�.��2���!	��+ ��!�"��(.*.��2���!	��+*�"* 34'���
/���.
��("��
����(
�
�'�����
����

2.7.3 ���
��
���@	�

.��2���!	��+��� !"*�
����.
�	�
���7���
�
����	�"7� )�*����"*�
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��	)���� ���%�*���
����(1) ���

��
�
9�(0) ����%�
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/������ !,("�- �,(
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3.3 &'((#&]��:��(Fuzzification)
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�-� 3.3 �	��V���+#��	�
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�
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��(�	�(
�,4���
�
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�	��%��<+�!/.�
� 2 Propositions 34'����!��0-(�#�'*.#
�

V�33� 7�(�����9��X�� ��56!�.
�	��%��<+V�33� � �,A B  ��������3+ M  ���*� �XV�33�.�
 V�33�

�"	)33��"
�V��)��� (Fuzzy Associative Memory: FAM) � !�� 2 �
����,"��
�"���
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7�(����.
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���� Max-Min � !�
�"���
������9�)����� (Max-Product)

)�*
�'��
��
��1��("��,(
���
��-6�.���"�+������3+,"�V�33� (Fuzzy Vector-Matrix

Multiplication)

1. �
���/����"	�0��"�#�(0�	�&'((� ��
	
�
�2/
��
,"��.���"�+ y  7�(�
��.���"�+

x  � !������3+ A  )�*
�'

          
1 1n pp p
x A y

�� �
� 
 …………………………………………………….. � �13

           
1

n

j i ij
i

y x a




 � …………………………………………………….. � �14

�
��-6�.���"�+������3+,"�V�33� �#(�
����
�'��#&'".�
 Max-Min Composition (Klir and

Foger, 1988) �#(	�� ��56+ “� ” �
��
���!
�
 Max-Min ����.���"�+� !������3+

%��
�6
�
��XV�33� IF A THEN B )�*
�' A ��1�V�33��3�
�'��
/��)�* X � ! B ��1� V�3

3��3�
�'��
/��)�* Y 	
�
�2�	���.���"�+ A � ! B ������
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� � � �
� � � �
1 2 3

1 2 3

, , ,..., ;

, , ,..., ;

n i i

n i i

A a a a a a A x

B b b b b b B y

�

�


 



 


��
	
�
�2��
/��V�33� n  �
� p  � !������3+ M  �&"

          A M B
� …………………………………………………….. � �15

� !��
�.6��
,"� jb  )�*

          � �� �
1
max min ,j i ijj n

b a m

 



 …………………………………………………….. � �16

��
/���/( � �0.2,0.4,0.6,1.0A 
  � !V�33�������3+ M  �&"

          

0.1 0.6 0.8

0.6 0.8 0.6

0.8 0.6 0.5

0.0 0.5 0.5

M 


�
�	��
� 2.16 ��
	
�
�2��
�.6��
 B  7�(������

          

� � � � � � � �� �
� �

� �

� �

1

2

3

max min 0.2,0.1 ,min 0.4,0.6 ,min 0.6,0.8 ,min 1.0,0.0

max 0.1,0.4,0.6,0.0

0.6

max 0.2,0.4,0.6,0.5

0.6

max 0.2,0.4,0.5,0.5

0.5

b

b

b






















2. Max-Min Inference ��1��
�"���
�
�'��	��
������"7���� �&"

� � � �min ,ij i j i jm truth a b a b
 � 

…………………………………………………….. � �17
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�
�	��
� � �17  ��
/���/( A  � ! B  ��1�V�33��3� 34'���
	
�
�2	�(
�������3+  M

�
�������
�!�#(	��
� � �16  �%&'""���
��.���"�+ 'B  �
� 'A  
�'��1�	���3�,"� A  �%&'"

�%�'��.
��,(
���
�,4�� 	�����/( X  �
� �"��%	��%�
<+ 
�'�	�� “"�6/�-��” ��V�33��3�

A  �	����
 “"�6/�-������” � !��
/���/( Y  �
� �"��%	��%�
<+ 
�'�	�� “�.
���9.

 �” ��V�33��3� B  �	����
 “�.
���9. ��
�� 
�” �
�V�33�,(
��(���
	
�
�2	�(
��X


�'��	�����
����*.7�(������

          IF "�6/�-������ THEN �.
���9. �

�
�� 
�

/�&"

          IF A  THEN B

��
	
�
�2�	����
V�33��� ��56!,"��.���"�+34'�	
�
�2�,(
��7�(��
* �
*��(,"��,�

,"���

�'��
/��7.(7�(������

          "�6/�-������ � �0 /100,.5 /125,1/125,.5 /175,0 / 200


         �.
���9. ��
�� 
� � �0 /10,.6 / 20,1/ 30,.6 / 40,0 / 50


�
��X,(
��(� 	
�
�2	�(
�������3+ M  �
�	��
� � �17  7�(������
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� �

� � � � � � � � � �
� � � � � � � � � �
� � � � � � � � � �
� � � � � � � � � �
� � � � � � � � � �

� �

min 0,0 min 0,.6 min 0,1 min 0,.6 min 0,0

min .5,0 min .5,.6 min .5,1 min .5,.6 min .5,0

min , min 1,0 min 1,.6 min 1,1 min 1,.6 min 1,0

min .5,0 min .5,.6 min .5,1 min .5,.6 min .5,0

min 0,0 min 0,.6 min 0,1 min 0,.6 min 0,0

min ,

ij i j

ij i j

M m a b

M m a b


 
 



 
 


0 0 0 0 0

0 .5 .5 .5 0

0 .6 1 .6 0

0 .5 .5 .5 0

0 0 0 0 0

��
/���/(	���3� 'A  ����
������

� �' 0 /100,.5 /125,0 /150,0 /175,0 / 200A 


�!�/9�7�(.�
�3��������� ,(
��(��	����
,"�"�6/�-��
�' 125 ����� 34'�����
	�
#��,"�

"�6/�-���
�
��� 0.5 	�
/���V�33��3� “"�6/�-������” 	
�
�2"���
�V�33��3� 'B  �
�

	��
� � �16  7�(������

          � �� �
1

max min ' ,j i ij
j n

b a a

 





          

� � � � � � � � � �
� � � � � � � � � �
� � � � � � � � � �
� � � � � � � � � �

1

2

3

4

5

max min 0,0 ,min .5,0 ,min 0,0 ,min 0,0 ,min 0,0

max min 0,0 ,min .5,.5 ,min 0,.6 ,min .5,.5 ,min 0,0

max min 0,0 ,min .5,.5 ,min 0,1 ,min .5,.5 ,min 0,0

max min 0,0 ,min .5,.5 ,min 0,.6 ,min .5,.5 ,min 0,0

max min

b

b

b

b

b

� �
 � �
� �
 � �
� �
 � �
� �
 � �


 � � � � � � � � � �
� �

0,0 ,min .5,0 ,min 0,0 ,min 0,0 ,min 0,0

' 0 /10,.5 / 20,.5 / 30,.5 / 40,0 / 50B

� �� �



0 �
��
�"���
�V�33��3� 'B  �(.*.�<��
� Min-Max 	
�
�2�	��7�(����-� 3.4 )�*
�'���
�

�(
��!��V�33� "���	�.��/�����
��#(��
�������� 
�'�#(��!��������!���%�*���
���*. kx  ��


	
�
�2��
   ��
	�
#��,"� A  �
��(.* � �kA x�  ��� ��
	�
#��V�33��3� B  �
��(.*

� �B y� �B(y) �%&'"�#("���
�V�33��3� 'B  ���	��
� � �18
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          � � � �� �' kB A x B y� �
 � …………………………………………………….. � �18

�-� 3.4 �	�� Max-Min Inference

 3.6 �C�����
�
����"#^
�

 �
���."*�
�
�'0�
��
�XV�33��� ��56!��1��X
�'��	�����
����*.�&" IF A  THEN B

34'����.
���1������XV�33������	�����
��
��.�
 1 ,(" �#�� IF A  AND B  THEN C  ��
��


��1��("����
�����
�V�33�
�'���'*.,("����������3+ M )�* Kosko (1992) 7�(�	�".�<��
���(���/


,(
��(�������

��
/���/(V�33��3� A  ��1�	�
#��,"� X  V�33��3� B  ��1�	�
#��,"� Y  � !V�33��3�

C  ��1�	�
#��,"� Z  .�<��
�����!��
/��	�����
�	�
/������ !������3+ M  
�'�("����.
�

	��%��<+�!/.�
�	�����
�� !0 �
�"���
� �#�� MAC � ! MBC �
������9���,("�- �,(
��1�

	�����
� 'A  � ! 'B  
�'�("��
�"���
� C  )�*
�'��
	
�
�2��
�.6�*����7�(���	��
�

� �19  � ! � �20  �
� �
���

          ' 'A MAC CA
� …………………………………………………….. � �19

          ' 'B MBC CB
� …………………………………………………….. � �20

�
�����
�
�
��.�V�33��3� 'CA  � ! 'CB  )�*�!,4��"*-���� “	��<
�” .�
��1� “AND” /�&" “OR”

��6�
�'	��<
� ��1� “AND” �!�#("����"�+�3�#�� � !	��<
���1� “OR” �!�#(*-���*����
�"���
�

V�33��3� ���	��
� � �21  � ! � �22  �
� �
���

 !  !' ' '

' ' '

C A MAC B MBC
C CA CB


 �


 �

� �
…………………………………………………….. � �21
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 !  !' ' '

' ' '

C A MAC B MBC
C CA CB


 �


 �

� �
…………………………………………………….. � �20

 (John Durkin, 1994: 371-381)

3.7 ��&'((#&]��:�� (Defuzzification)

 ��V�33�V_��#�� ��1���!�.��
�
�'�#(�� �,("�- V�33�0  �%<+
�'7�(�
����&'"��&"	�
/���

"���
�V�33� �/(��1���
0  �%<+ )�*�� 3 .�<�
�'7�(����.
���*� �&"

1. Maximum Defuzzification Technique ��1�.�<��
�
�'�(�/
0  �%<+�
���
	-�	��,"�

V���+#��	�
#�� 34'���1�.�<��
�
�'���.
��.���9.���
�/
��
0  �%<+ ����!���.
�2-��("�

��&'"%��
�6
	�.�*"�,"�0  �%<+ ����	�����-� 3.5 	
�
�2�,�*���1�	��
�7�(���	�

�
� � �23

�-� 3.5 �	��.�<��
� Maximum Defuzzification Technique

("(
�"�� http://ceaspub.eas.asu.edu/PowerZone/FuzzyLogic/chapter%206/chapter6.html)

          � � � �*A x A x� ��  	�
/���
�/ x  
�'��1�	�
#��

,"��"��%	��%�
<+ X
………………………………….. � �23

)�*
�' *x  ��1���
��V�33�

2. Centroid Defuzzification Technique ��1�.�<��
��(�/
 Center of Gravity /�&" Center

of Area Defuzzification ����(�)�* Sugeno ���� 1985 ��1��
����
�'7�(����.
���*�  ��

�.
�2-��("�	-� ������.
�*���*
����
���!�. 0 V���+#��	�
#�� ����	�����-� 3.3

	
�
�2�,�*���1�	��
�7�(���	��
� � �24
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�-� 3.6 �	��.�<��
� Centroid Defuzzification Technique

("(
�"���
� http://www.vectorsite.net/ttfuzzy.html)

          
( )

*
( )

i

i

x xdx
x

x dx

�

�

 �

�
…………………………………………………….. � �24

)�*
�' *x  ��1���
��V�33�0  �%<+, ( )i x�� ��1��
��.���
V���+#��	�
#�� � ! x  ��1���.

���0  �%<+

3. Weighted Average Defuzzification Technique ��1�.�<��
���
�.6��
�> �'*���
/���,"�

��� !0  �%<+�
��3�,"��X
�'"*-����
��.
��-(��1��
����
�'���.
��.���9.���
�

��!�. 0  � !���.
�2-��("���"�,(
�	-� ����	�����-� 3.7 	
�
�2�,�*���1�	��
�

7�( ���	��
� � �25

�-� 3.7 �	��.�<��
� Weighted Average Defuzzification
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("(
�"���
� http://www.seattlerobotics.org/encoder/mar98/fuz/flcases.html)

          1

1

*

n
i
i

i
n

i

i

m w
x

m









�

�
…………………………………………………….. � �25

)�*
�' *x  ��1���
��V�33�0  �%<+, im  ��1�	�
#��0  �%<+,"���� !�X � ! iw  ��1���
���


/���,"���� !�X

(http://ceaspub.eas.asu.edu/PowerZone/FuzzyLogic/chapter%206/chapter6.html)

3.8 �
���&'((#&]��:����

����C&'((�����
����
 1 �C

 ���!���
�������
����!���XV�33�
�'�#(���
�.����
!/+�
��.�
 1 �X /�&"���"	)33��"

#�� � � � � � �1 1 2 2, , , ,..., ,n nA B A B A B  
�
�/(�("����
�	�(
� n  ������3+ 1 2 3, , ,..., nM M M M  �%&'"

�#(���
�/
�.
�	��%��<+�!/.�
� iA  � ! iB

 ������� 2(
�("��
�.����
!/+,("�- �,(
 'A  �%&'"�/(7�(0  �%<+ B  	
�
�2��!�. 0 7�(

�
��
���
�"
 'A  ��1�,("�- �,(
,"�
��� �X � (.��!�. 0 7�(0  �%<+ 'iB  	�
/������ !�X

�
�����
�
�
�*-���*��%&'"/
0 �.�,"� 'iB  
���/�� �%&'"�/(7�( 'B  )�*
�' B  "*-��
*��()���� X

���	��
� � �26

          1 2 1' ' ' ... ' 'n nB B B B B�
 � � � �

� � � �� �1 2 1max ' , ' ,..., ' , 'n nB x B x B B�
  	�
/���


�� x X�

………………………………………. � �26

�
*/ ���
�
�
�
�*-���*� ��
	
�
�2
�
�
� ��V�33� ��
 'B  )�*.�<��
� Centroid �!7�(0  �%<+

��1���
0  �%<+ iY  ����-� 3.8
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�-� 3.8 �	���
���V�33�V_��#��	�
/����XV�33�
�'���
��.�
 1 �X

	����.�
��
�("��
��.�����.
���9.,"��2 "
��*�
����	�����
�"�6/�-��,"��2� !������

�
��X�����"7����

�X,("
�' 1: IF Temperature is Normal

    OR Pressure is Low

    THEN Velocity is Medium

�X,("
�' 2: IF Temperature is Normal

   AND Pressure is Normal

   THEN Velocity is Low

	
�
�2"���
��X
���	"�)�*�#( Max-Min Inference 7�(0  �%<+����	�����-� 3.9

��- 3.9 �����
�	�!�
������#9��
� Max-Min Inference ����C&'((��
����
 1 �C
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(John Durkin, 1994: 382-383)

3.9 ����7���:����:
.&'((�

 �!��0-(�#�'*.#
�V�33� ��1��!��0-(�#�'*.#
�
�'�#(V�33����
���!�. 0  )�*�
��� �,("

�- �,(
�������� ��1���
�
5
%-� (Linguistic Values) � (.��
��
�
5
%-�
�'7�(�
��1�,("�- �,(


	�
/������&'"��&"	�
/���"���
�V�33� (Fuzzy Inference Engine) 
�'���
�"(
�"���X�
��
��.
��-(

�XV�33� (Fuzzy Rule Base) 34'���!�"��(.*��&'"�7,	�
/�����!�. 0 V�33� �
�������
�.6��


,("�- 0  �%<+)�*��V�33�V_��#�� ����	�����-� 3.10

Crisp Input Values

Fuzzification

Fuzzy Inference Engine

Defuzzification

Crisp Output Values

Fuzzy Role  Base

�-� 3.10 �	���!��0-(�#�'*.#
�V�33�

("(
�"���
� http://www.comp.nus.edu.sg/~pris/FuzzyLogic/ModelDetailed1.html)
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/����!��	
�	��
� �#(�/ ��,("�- �
��
�

,("�- �
�,4��
!���*�� !�
���������
!���*���5����
�'�.��.�,("�- 7.( 
�'7�(�����9�,("�- �
�

17 ���/.���
��/�&")�* ��,����"��
���
�����
��������&"7�(	�(
�� ��,("�- #&'"

“Agriculturist_REG” )�*��
�"
,("�- ��5�����
��!�. 0 �(.*)������ Microsoft Analysis

Services 7�(��.,("�- ����-�
�' 4.4 ��!�"��(.*��.,("�- ������
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�-�
�' 4.4  �	��� ��,("�- ��5����

4.4.1 �#���	��� Agriculturist_Information

��.,("�-  Agriculturist_Information ��1���.,("�- 
�'�����9�,("�- 
�'.7�,"���5����

	
�
�2�	����(
��
�,"��� ��7����#���"  ����-�
�' 3 34'���!�"��(.*

�-�
�' 4.5 �	����(
��
�,"��� ��7����#���" ,"���.,("�-  Agriculturist_Information
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(1) �
�
�/ ��

�
�
�/ ��,"���.,("�-  Agriculturist_Information �&"�
�
�

Agriculturist_Information ��1��
�
�
�'�����9�,("�- 
�
��39�#��,"�,("�- 
�'.7�,"���5����

(2) �
�
�7����#��

�
�
�7����#��,"���.,("�-  Agriculturist_Information ��1��
�
�
�'�#(	�
/���"(
�

"��	�
/����
�
�/ �� ����
�
�
�' 4.1

�
�
�
�' 4.1  �	���
�
�7����#��,"���.,("�-  Agriculturist_Information

 �
���
�' #&'"�
�
�7����#�� �
* !�"�*�

1 Location 	�(
��
��
�
� District, Amphur, Province � ! Division

(3) ��
/��.*.��

��
/��.*.��,"���.,("�-  Agriculturist_Information ��1���

�'�#(	�
/��������9���.� ,

�%&'"�#(��
�.6 ��!�"��(.*��
/��.*.�� ����
�
�
�' 4.2

�
�
�
�' 4.2  �	����
/��.*.��,"���.,("�-  Agriculturist_Information

 �
���
�' #&'"��
/��.*.�� �
* !�"�*�

1 Person_Id ��
�.���5����

2 N611 Rai �
�2&"��"�
�'����%&'"�
���5��,"����"� (7��)

3 N611 Quarter �
�2&"��"�
�'����%&'"�
���5��,"����"� (�
�)

4 N611 Square Wa �
�2&"��"�
�'����%&'"�
���5��,"����"� (�
�
�.
)

5 N612 Rai �
�2&"��"�
�'����%&'"�
���5��)�*�
��#�
 (7��)

6 N612 Quarter �
�2&"��"�
�'����%&'"�
���5��)�*�
��#�
 (�
�)

7 N612 Square Wa �
�2&"��"�
�'����%&'"�
���5��)�*�
��#�
 (�
�
�.
)

8 N613 Rai �
�2&"��"�
�'����%&'"�
���5�� "&'� � (7��)

9 N613 Quarter �
�2&"��"�
�'����%&'"�
���5�� "&'� � (�
�)

10 N613 Square Wa �
�2&"��"�
�'����%&'"�
���5�� "&'� � (�
�
�.
)

11 N621 Rai �
�2&"��"�
�'����"��
���5��,"����"� (7��)

12 N621 Quarter �
�2&"��"�
�'����"��
���5��,"����"� (�
�)

13 N621 Square Wa �
�2&"��"�
�'����"��
���5��,"����"� (�
�
�.
)
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14 N622 Rai �
�2&"��"�
�'����"��
���5��)�*�
��#�
 (7��)

15 N622 Quarter �
�2&"��"�
�'����"��
���5��)�*�
��#�
 (�
�)

16 N622 Square Wa �
�2&"��"�
�'����"��
���5��)�*�
��#�
 (�
�
�.
)

17 N623 Rai �
�2&"��"�
�'����"��
���5�� "&'� � (7��)

18 N623 Quarter �
�2&"��"�
�'����"��
���5�� "&'� � (�
�)

19 N623 Square Wa �
�2&"��"�
�'����"��
���5�� "&'� � (�
�
�.
)

4.4.2 �#���	��� Family_Agriculture

��.,("�-  Family_Agriculture ��1���.,("�- 
�'�����9�,("�- �
��%
!� -�,(
. %&#7�� %&#0��

7�(�"�� !7�(��!���,"���5���� 	
�
�2�	����(
��
�,"��� ��7����#���"  ����-�
�' 4.6 34'�

��!�"��(.*

�-�
�' 4.6  �	����(
��
�,"��� ��7����#���" ,"���.,("�-  Family_Agriculture

(1) �
�
�/ ��

�
�
�/ ��,"���.,("�-  Family_Agriculture �&"�
�
� Family_Agriculture ��1��


�
�
�'�����9�,("�- 
�
��39�#��,"�,("�- �
��%
!� -�,(
. %&#7�� %&#0�� 7�(�"�� !7�(��!���

,"���5����

(2) �
�
�7����#��

�
�
�7����#��,"���.,("�-  Family_Agriculture ��1��
�
�
�'�#(	�
/���"(
�"��

	�
/����
�
�/ �� ����
�
�
�' 4.3
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�
�
�
�' 4.3  �	���
�
�7����#��,"���.,("�-  Family_Agriculture

 �
���
�' #&'"�
�
�7����#�� �
* !�"�*�

1 Plant 	�(
��
��
�
� Plant � ! Plant_Type

2 Location 	�(
��
��
�
� District, Amphur, Province � ! Division

(3) ��
/��.*.��

��
/��.*.��,"���.,("�-  Family_Agriculture ��1���

�'�#(	�
/��������9���.� ,�%&'"�#(

��
�.6 ��!�"��(.*��
/��.*.�� ����
�
�
�' 4.4

�
�
�
�' 4.4  �	����
/��.*.��,"���.,("�-  Family_Agriculture

 �
���
�' #&'"��
/��.*.�� �
* !�"�*�

1 Person_Id ��
�.���5����

2 Area Rai ��&�"
�'�%
!� -� (7��)

3 Area Quarter ��&�"
�'�%
!� -� (�
�)

4 Area Square Wa ��&�"
�'�%
!� -� (�
�
�.
)

5 Expect Quantity 0 0 ��
�'7�(���

4.4.3 �#���	��� Family_Garden

��.,("�-  Family_Garden ��1���.,("�- 
�'�����9�,("�- �
��%
!� -�7�(0 7�(*&��(�,"�

��5���� 	
�
�2�	����(
��
�,"��� ��7����#���"  ����-�
�' 4.7 34'���!�"��(.*

�/���� 4.7 �	����(
��
�,"��� ��7����#���" ,"���.,("�-  Family_Garden
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(1) �
�
�/ ��

�
�
�/ ��,"���.,("�-  Family_Garden �&"�
�
� Family_Garden ��1��
�
�
�'

�����9�,("�- 
�
��39�#��,"�,("�- �
��%
!� -�7�(0 7�(*&��(�,"���5����

(2) �
�
�7����#��

�
�
�7����#��,"���.,("�-  Family_Garden ��1��
�
�
�'�#(	�
/���"(
�"��	�
/���

�
�
�/ �� ����
�
�
�' 4.5

�
�
�
�' 4.5  �	���
�
�7����#��,"���.,("�-  Family_Garden

 �
���
�' #&'"�
�
�7����#�� �
* !�"�*�

1 Plant 	�(
��
��
�
� Plant � ! Plant_Type

2 Location 	�(
��
��
�
� District, Amphur, Province � ! Division

(3) ��
/��.*.��

��
/��.*.��,"���.,("�-  Family_Garden ��1���

�'�#(	�
/��������9���.� ,�%&'"�#(

��
�.6 ��!�"��(.*��
/��.*.�� ����
�
�
�' 4.6

�
�
�
�' 4.6  �	����
/��.*.��,"���.,("�-  Family_Garden

 �
���


�'

#&'"��
/��.*.�� �
* !�"�*�

1 Person_Id ��
�.���5����

2 Area Rai ��&�"
�'*&��(� (7��)

3 Area Quarter ��&�"
�'*&��(� (�
�)

4 Area Square Wa ��&�"
�'*&��(� (�
�
�.
)

5 Plant Quantity ��
�.��(�

6 Product Quantity 0 0 ��
�'7�(���
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4.4.4 �#���	��� Family_Cattle

��.,("�-  Family_Cattle ��1���.,("�- 
�'�����9�,("�- �
��%
!� ��*����	��.+,"���5����
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�2�	����(
��
�,"��� ��7����#���"  ����-�
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�-�
�' 4.8  �	����(
��
�,"��� ��7����#���" ,"���.,("�-  Family_Cattle

(1) �
�
�/ ��

�
�
�/ ��,"���.,("�-  Family_Cattle �&"�
�
� Family_Cattle ��1��
�
�
�'���

��9�,("�- 
�
��39�#��,"�,("�- �
��%
!� -�,(
. %&#7�� %&#0�� 7�(�"�� !7�(��!���,"�

��5����

(2) �
�
�7����#��

�
�
�7����#��,"���.,("�-  Family_Cattle ��1��
�
�
�'�#(	�
/���"(
�"��	�
/����
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�' 4.7

�
�
�
�' 4.7  �	���
�
�7����#��,"���.,("�-  Family_Cattle
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���
�' #&'"�
�
�7����#�� �
* !�"�*�

1 Animal 	�(
��
��
�
� Animal � ! Animal_Type

2 Location 	�(
��
��
�
� District, Amphur, Province � ! Division

(3) ��
/��.*.��

��
/��.*.��,"���.,("�-  Family_Cattle ��1���

�'�#(	�
/��������9���.� ,�%&'"�#(
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�
�
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