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Extended Data Fig. 4 | See next page for caption.



Extended Data Fig. 4 | Pairwise relationships between recovered  
controller gains across controller classes. (A). Empirical simulation regime 
(30 simulations × 30 trials × 2 prey-specific controllers): scatter plots showing 
pairwise relationships between recovered controller gains across controller 

classes. Each point represents one recovered gain estimate from a simulated 
trial. Pearson’s correlation coefficient (r) is shown for each gain pair. (B). Same 
as panel A, but for the random 1-5 simulation regime. (C). Same as panel A, but 
for the random 1-40 simulation regime.
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Extended Data Fig. 5 | Model recovery of controller class and blending 
parameter wt. We simulated ground-truth trajectories using known controller 
class (p) and known wt profiles, considering five types of wt. Simulations were 
generated by sampling 20 trials across sessions, with trial durations matched 
to the empirical distribution (approximately 0.91, 1.45, 2.83, and 4.1 s). To  
fix model complexity, simulations were fit using a fixed number of basis 
functions, rather than the model-averaging procedure used in the main text. 
(A). Posterior probability of recovering the true generative controller model 
relative to a baseline position-only controller. Across all controller classes, the 
true generative model was recovered above baseline (all probabilities > 0.5). 

Controller classes are defined in Extended Data Table 3. (B). Correlation 
between true and predicted position trajectories for each generative 
controller class, averaged across simulated trials, showing good recovery 
across classes (mean r = 0.83). (C–H). Example simulations showing recovery  
of the ground-truth blending parameter wt for each controller class. Blue lines 
indicate true wt, orange lines indicate recovered wt. Left panels (scaling = 1) 
show low-complexity trajectories, and right panels (scaling = 5) show 
higher-complexity trajectories. Complexity was controlled by the scale 
parameter of the Gaussian process used to generate wt. Across models, the 
mean recovery of wt was r = 0.87.



Extended Data Fig. 6 | Full model recovery confusion matrix. To assess 
overall model identifiability, we performed a full confusion analysis across 
three simulation regimes. For each generative model corresponding to a 
controller class (Extended Data Table 3), we simulated datasets with known 
parameters (30 datasets with 30 trials each), fit all candidate models to each 
dataset, and selected the best-fitting model using the evidence lower bound 
(ELBO). (A–C). Confusion matrices quantifying how reliably each generative 
controller class could be distinguished from the others under the (A). empirical 
simulation regime, (B). random 1-5, and (C). random 1-40 simulation regimes. 

Recoverability was significantly above chance for controller classes p, pv  
and pvi (binomial test, all p < 0.0001), whereas the remaining classes showed 
weaker identifiability. The pv model, which provided the best fit to participant 
behavior, was significantly recovered (43% correct; 95% CI [0.40, 0.47], 
p < 0.0001), but was frequently confounded with pvi and pvf. This overlap 
likely reflects the nested structure of the controller classes, indicating that 
interpretation of fitted model identities should account for partial 
non-identifiability between related controller families.
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Extended Data Fig. 7 | Behavioral predictors of target switching and 
average controller dynamics. (A). Target switch GLM restricted to sEEG 
subjects (n = 19), showing the contribution of behavioral predictors at two time 
windows before the switch onset. Left: predictors computed as the mean value 
within the 100 ms preceding switch onset (−100 to 0 ms). Right: predictors 

computed as the mean value from an earlier window preceding switch onset 
(−400 to −300ms). Bars indicate the mean posterior effect size (percent 
change), and error bars indicate the 95% credible interval, as in Fig. 2h. 
Asterisks indicate predictors whose 95% credible interval excluded zero.  
(C). Averaged wt trajectory across all the participants (n = 69).



Extended Data Table 1 | Experimental cohorts and participants demographics
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Extended Data Table 2 | Number of recorded neurons across participants and brain regions



Extended Data Table 3 | Controller types

Error signals are denoted ep (ep = xposition, subject – xposition, target = k) with subscripts indicating type (e.g., ep is current position error).










