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« Simple perceptual decision-making links sensation to action, constitutes the basis of many cognitive processes. . o -
* How does the underlying neuronal network operate, and how can it be adapted or modified to achieve behavioral -f"?h hibn
goals ?

« Mathematical models of these decision processes provide a theoretical framework against which experimental data = - ’[ d
can be interpreted and evaluated. ° neurons Integrate sensory evidence B=k  No Fixed Point  Unique Stable
* We employ computational and analytical techniques from Dynamical Systems theory to study low-dimensional k — Decision units X; sl ) ,\ Balanced (C # 0) Fixed Point
neural network models of decision-making in Two-Alternative Forced-Choice tasks. . : : : :

* How can non-linearities in and multiplicative gain modulation of neural input-output (transfer) functions (e.g. due to leak Recelve NOISy 3'9”_"#5 from the MT b ok
attentional processes) affect the dynamics of the decision network ? — Input mean activities p; p
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On each trial the primate is shown one of two stimuli, drawn at random. It must Yy e\l ®le ;. g, SNy ri = f(1i)
identify the direction (L or R) in which the majority of dots are moving. The i 0 ifzre(—oob-— ﬁl (@
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decisions are rewarded with drops of juice. Primates respond by making a visual 291 " ] oot .  Activag ! _ "I Equation
saccade towards L or R. Goal is to maximize rewards. Can respond at leisure (Reaction Logistic Upper Cut-Off |
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Recordings from the primate Lateral Intra-Parietal Cortex
| (LIP) demonstrate that neurons integrate evidence favoring

‘ each alternative until a threshold is crossed. The time at
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