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Introduction
• We tested the hypothesis that a dynamical systems approach with varying initial conditions and inputs 
provides a mechanisitic understanding of neural population activity underlying a reach decision

Hypotheses 

Decision-making is dependent on sensory evidence and internal state 
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Position and “velocity” of initial condition correlate with poststimu-
lus dynamics and RT

Initial conditions predict RT but do not predict eventual choice

Inputs and initial conditions both contribute to the speed of poststimulus 
decision-related dynamics

The outcome of the previous trial influences the initial condition

Conclusions
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• Lawful relationships between low-dimensional neural activity and task 
variables such as choice, RT, stimulus difficulty, and past outcomes

• Initial conditions have as strong or stronger impact, as compared to 
inputs, in determining timing of decision-related dynamics and behavior

• Bridges previously disparate findings from SAT, PES, and motor 
planning providing a framework for deriving decision-making models
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 - recurrent dynamics in region of interest (ROI);    - input to the system outside ROI; 
    - Initial condition in ROI

KiNeT2 Schematic:

• Prediction 1: the initial condition, as indexed by the prestimulus neural population state, predicts 
poststimulus decision-related neural dynamics and behavior (i.e., reaction time (RT)) 

• Prediction 2: the speed of choice-selective dynamics after stimulus onset depends on initial conditions 
and stimulus strength

tref[j]/ti[j] - Time to 
ref./non-ref. traj. i at 
jth timepoint

sref[j]/si[j] - Position 
of ref./non-ref. traj. i 
at jth timepoint

D1 [j] - Dist. b/w near-
est pt. on non-ref 
traj. and ref. traj. at 
index j

θΩ1[j] - Angle b/w two 
adjacent vectors ΔΩ

1[j] 
and ΔΩ

2[j]

ΔΩ
i[j] - vector connecting 

two nearest points on two 
adjacent trajectories
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