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re-composition
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1 Recognize an antigen

2 Generate initial antigodys

3 Calculate affinity

4 Memory important antibody to
    the memory-cell and
    the suppressor-cell

5 Accelerate and Restrain
    to product antibodys

6 Product antibodys

comparsion of solutions

evaluation of solutions

(degree of similar-solutions against one solution)
=> Memory candidate solutions
=> Restrain to search of similar-solutions

TOWN(number, position), SALESMAN(number)

memory cell, random

(probability that one solution remains)
(1) High fitness => to be higher value
(2) High similarity against suppressor-cell => to be lower value
(3) High a concentration => to be lower value

Immune Algorithm nTSP

=> GA

Problem definition

Generate candidate solutions

Concentration

Fitness

Similarity

Expectation value

Re-conpose of solutions

Calculation
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accelerate restrain

= GA+ +Memory
cell

Suppressor
cell
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Step2: Generate initial antibodys

Step1: Recognize an antigen

Step3: Calculate affinity

Step5: Accelerate and Restrain
    to product antibodys

Step6: Product antibodys

Step4: Memory important antibody to the 
memory-cell and the suppressor-cell

Step4-1: Primary memory mechanism
Step4-2: Secondary memory mechanism

&����� 5, ������ 	
������� ���� ������ ����	����

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

������� ��

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

������ �� ���������� ��

 	�� �����	�����

��� ���������

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

��� "����6�

��� ��"������ �� ��� �	����	�� ��
������ �� 	���
�

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

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

� �� ��� �����

��� ����	�� ������
���

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

������ �� 	���� ��� ��	������ �	
���	� ����
��� #��

�� ��� ��	��� �� 	���� � ! �� ��	� � ! �������� ���

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

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

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

�����
	� �	���� �	����� �� ��� ��� ����
��� 7����� ��

��� "����8 �� ��� 	����� ����� �� �� ��� ���� �����

	�
� ���� 	�� #����� �� ��� 	����� ����� �� �� ��� ����

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

&������ 
	����	�� �� ��� ��������� ����
�� �� �����

�� ��� "����9� �� ������ 	
�������� 	 
��	
 ��	���

Initial population

Generation

Extract a feature

Searching with GA

Accelerate

Memorize

Form a template Memory-cell

&����� :, !���	�� ������ ����	����

Created new population 
with memory-cell 

Generation

Extract a feature

Searching with GA

Restrain

Memorize

Suppressor-cellA individual with 
maximum concentration
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Search with GA

True

False

Yes No

Memory-cell
(Primary)

Suppressor-cell
(Secondary)

start

Concentration Cv[i] > Threshold �c

Durling local search

Mmeory a antibody with 
maximum concentration
to suppressor-cell

Create new population at random

Return to normal search
(return threshold)

Restrain researching
 similar antibody

Calculate a template

Memory the template to memoty-cell

Create new population had high 
simlarity from the template

Move to local search
(increase thresholds Tc, TAC1)

Restrain researching
 similar solutions Accelerate local search
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Fitness(c-type) = 0.310559
Fitness(o-type) = 0.314466

Fitness(c-type) = 0.313480
Fitness(o-type) = 0.311527
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(a) c-type maximum (R=0.4, r=0.13)
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0 0.2 0.4 0.6 0.8 1

(b) o-type maximum (R=0.4, r=0.14)

&����� 8, ������ 	�� ������

o-typec-type

Memory a candidate 
solution

Change of landscape with restraint

Fitness

Solutions

Problem(b)
Optimal solution = o-type

Local optimal solution = c-type

Problem(a)
Optimal solution = c-type

Local optimal solution = o-type
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1 2 3 4 5 6 7 8 9 10 1 7 6 4 5 10 8 9 3 2

1 2 3 7 6 4 5 8 9 10 1 4 5 6 7 10 8 9 3 2

ParentA ParentB

Offspring1 Offspring2

crossover part

Agreement about between town sets
{4,5,6,7}=={7,6,4,5}
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