
Data  Analysis 

























2. Recording from the visual system of a fly 



At the lab: 



Peltier temperature control 

10 mV 

Microelectrode 

Indifferent electrode 

100 ms 



Stimulus 

Voltage responses 
Ri(t) 

Voltage Noise 
Ni(t)=Ri(t)-S(t) 

Average response 
Signal, S(t) 

10 mV 
1000 ms 

Repeating WN stimulation 

Juusola & de Polavieja (2003)) 
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3. Testing hypothesis about neuronal firing 



HYPOTHESIS:  
it is important for the nervous system to have high information rates  
at a low cost 



c1 

c2 

c3 
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de Polavieja (2002) 



Back to neurons 

 
 
 
Assumptions 
 
(1) Output states are firing rates 
(2) The cost is linearly proportional to firing rate 

 

de Polavieja (2002) 



de Polavieja (2002) 



Existing software needs  

manual corrections 

when animals are not marked 

3. Data adquisition in group behavior 









Tracking individuals in groups 



Tracking individuals in groups 



Tracking individuals in groups 



Tracking individuals in groups 



Tracking individuals in groups 



Tracking individuals in groups 



Tracking individuals in groups 







How does the automatic tracking work? Step 1: finding references 

B. Find references (longest segments) A. Find individual segments 



How does the automatic tracking work? Step 2: assigning frames 

A. Transform each animal image (to have translational and rotational invariance)   

B. Assign each problem image to a reference animal 



How does the automatic tracking work? Step 2: assigning frames 

C. Frame-by-frame identification 

D. Identification of segments 





How does the automatic tracking work? Validation 

Comparison with a human  

0.5% incorrect frames 
0.15% in ‘free motion’  



-Animals can dissapear from view 
 
-Individuals can be followed through trials 
 
-Animals with different treatments can 
 be followed in a group 
 
-Works for all species tried so far   

Other advantages (that makes it even better than a human) 









Group 2 Group 3 
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p = 
 
    0.0041 





p = 
 
  2.8763e-047 


