


Group Chase and Escape	

(A)	

* Old problem from 17th Century: Tractrix	

* Applications to real world problem	

* But, mostly, one-to-one cases analyzed	

(B)	

* More functioning for the “particles”:	

     Granular Physics -> Traffic Problems -> Group Chase and Escape	

* Swarms of insects, animals, fish, etc.	

Our Approach: 	

      Consider the problem of chase and escape in groups from complex 

physics perspectives by fusing approaches from (A) and (B).	

(Kamimura and Ohira, 2010)	





Field:      Square Grid with a periodic boundary condition (100 x 100).	

Chasers:  Nc  (trying to move to the closest target). 	

Targets:   NT  (trying to move away from the closest chaser). 	


Time to Catch All Targets:	


Typical Lifetime of Targets:	


Cost:	












Stochastically makes errors in making steps to and from opponents 	


Hopping to neighboring site is now probabilistic with a “temperature”: 	

                   Distance decrease 	

                   Distance increase	

Chasers:	


Targets:	




Typical Delayed Dynamics	


＊ Mackey-Glass Model	


Analytically Unsolved!	




 Delays in Chase and Escape	


•  Distant Dependent Delay	


•  The chaser points to the 
evader’s past position	




Chases and Escapes and Optimization Problems:
（arXive1412.2114）	


Chases and Escapes over “Energy Landscapes” of optimization problems	




•  Interaction among peers	

•  Off-Lattice Models	

•  Analytical Study	

•  Applications both in Physical 

and Cyber Space	


  Further work	



