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--Motivation 1-- 



Assay (Trail--following experiment) for two species of ants: 
Tetramorium impurum and Tapinoma erraticum (シワアリ) 

nest food 

--Motivation 1-- 
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ants make a combined use of different information 

実験と数理モデルで解析 
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Choice	
  of	
  moving	
  direc2on	
  in	
  each	
  step	
  
by	
  Chemo-­‐taxis	
  	
  

•  Choose	
  one	
  cell	
  among	
  
three	
  frontal	
  cells	


ρi:  pheromone density in i-th cell	

αk:　sensitivity of k-th ant  

	


Prob. of choosing i-th cell  
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  Modes	
  in	
  foraging	
  trip	
  	
  1	
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A	
  set	
  of	
  Parameters	
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Foraging	
  Efficiency　E	
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 E: Foraging Efficiency in (n, α) space   
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 Result 1    E(n,α): Foraging Efficiency in the space of     
n: num. of normal ants     α: Sensisitvity of dull ants  & 
(total number of ants 500) 
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 Result 2    E(n,α): Foraging Efficiency in the space of     
n: # of normal ants     α: Sensisitvity of dull ants  & 

(total number of ants 500) 
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 We tried to formalize  the phenomena 
and proposed one of possible scenarios 

in the workshop  

 It is because,  details of theoretical discussions  
are still in the level of private communication 
among authors. 

However, in this  note, 
we are sorry to omit the part of formalism 
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追随戦略 
|d> <f|e >=<e|f>=0 

1 

Conclusion 

○Including inefficient (=dull) ants within a colony  
increase the foraging efficiency of colony    

○The optimal way of including inefficient (=dull) ants  
sharply change depending on foraging environment      
　From a binary mixture of extremely-dull and sensitive 

 　　normal ants to  the uniform colony of all-weakly dull ants 

○A mathematical formulation for the above phenomena 
 　is made. 
     But on the half-way 



Perspective 

Is the generalization of this story possible? 

Transition of noise–induced efficient behavior  
in many-body systems:   

From homogeneous noise to heterogeneous noise  



Stochastic resonance under inhomogeneous noise   

inhomogeneous noise 

Example 
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Weak  coupling Strong coupling 

ASPA: degree of stochastic resonance averaged over  
  elements 1 and 2. 

D1,D2: amp. of noise induced to 1 and 2,respectively   
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