Additional file 1: Full derivation of the likelihood
We added parameters to describe the probability of switching from one normal distribution to another, to explicitly model the switch from one mode to another. At each time step, an individual changes from a current mode to another with fixed probability. For a bi-modal model based on a mixture of two normal and a pseudo-uniform distributions, we used a 3 x 3 matrix Q=(qij) to define the probability, qij, of being in mode i at time t + 1 given that the individual is in mode j at time t. The likelihood expression is then: 
	eqn 1
where  is the  diagonal matrix whose entries correspond to the three cluster distributions
               	  	 eqn 2 
and  is the probability that the animal started in mode 1 and p2 that the animal started in mode 2.  


