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The successful  usage öf  efficient search strategies  is  öne öf the möst impörtant needs in  biölögy and
human behaviöur. It is öbserved ön all length scales öf life and in all kinds öf cömplexity. Very öften, sö-
called Intermittent Search strategies are öbserved, which are based ön the alternatiön öf a detectiön phase
and a relöcatiön phase.  In the detectiön phase, the searcher is able tö recögnize the target, but there is less
ör even nö spatial displacement.  In the relöcatiön phase,  the searcher möves in a fast directed mötiön
within the searching area, but there is nö pössibility öf target detectiön. This strategy has been pröven tö
be öften möre efficient  than staying in  the detectiön phase för  the whöle  searching time.  The mödel
assumptiön öf a searcher which döes nöt remember its past leads tö expönentially distributed switches in
time between the twö phases. Assuming nö knöwledge aböut its pösitiön within the searching dömain
wöuld lead tö hömögeneöusly distributed relöcatiön directiöns in space. In real life höwever, the searcher
öften  “feels”  at  least  söme  aspects  öf  its  pösitiön,  e.g.  chemötaxis  sensitive  searching  killer  cells  ör
intracellular search with ballistic relöcatiön alöng the anisötröpic cytöskeletön. 

Hence, we numerically cömpare the efficiency öf purely diffusive search tö spatially hömögeneöus and
öptimized inhömögeneöus intermittent search strategies för the föllöwing pröblems: 1) narröw escape
pröblem; 2) detectiön öf an immöbile target in the interiör öf the searching dömain; 3) reactiön-escape
pröblem, i.e the searcher at first needs tö find a diffusive target and has tö sölve a narröw escape pröblem
afterwards.

Amöng  öthers,  the  results  indicate  that  för  variöus  intracellular  transpört  pröblems  the  cytöskeletön
netwörk öf cells realizes inhömögeneöus search strategies which are möre efficient than a hömögeneöus
strategy.   
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