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In the presence of a solid-liquid or liquid-air interface, bacteria can choose 
between a planktonic and a sessile lifestyle. Depending on environmental 
conditions, cells swimming close to the interface can irreversibly attach to 
the surface and grow into three-dimensional aggregates forming a 
differentiated community embedded in a polymer matrix (biofilm). We 
analyze individual trajectories from a swimming population of the polarly 
flagellated bacterium Pseudomonas putida during the early attachment and 
growth phase, both in the bulk fluid and in close proximity to a glass-liquid 
interface. In the bulk fluid, P.putida displays a bimodal turning angle 
distribution with a dominant peak indicating a run-and-reverse pattern. 
Between reversal events, the cell systematically alternates between two 
distinct propagation speeds. We present a simple random walk model that 
accounts for these features and successfully describes the macroscopic 
spreading of our cell population in the fluid. In the presence of a rigid 
boundary, cells experience an increase in swimming speed and angular 
velocity, while the basic swimming pattern remains unchanged. 
Furthermore, we extend our analysis to cells that interact with various 
arrangements of circular obstacles.   
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