
Conclusion
We investigate whether 
eye-movements are 
biased when sampling 
new information in a 
visual perceptual 
decision-making.
We test this in two tasks 
to infer the most 
frequent category of a 
trial:
— a gaze-contingent 

stimulus display
— a more natural 

scenario of freely 
moving eyes 

In both experiments we 
find some evidence that 
integrated information 
from already fixated 
locations drive eye 
movement such that the 
next fixation is at a 
location whose evidence 
confirms the belief about 
the correct category 
based on evidence 
already integrated.

We interpret visual scenes by making eye-movements to 
different locations and accumulating corresponding evidence.
A recent work[1] showed that humans make eye movements 
in a goal directed fashion following a Bayesian Active 
Sensor (BAS) algorithm when performing a categorization 
gaze contingent task.
Other studies investigating temporal integration of 
information have shown that humans are often, but not 
always, biased to overweight early evidence (“primacy effect” 
or perceptual confirmation bias (CB))[3,4].  
We recently showed perceptual CB could be explained by 
assuming that the brain performs approximate inference in 
a hierarchical model in which expectations influence 
sensory inferences. This gives evidence for CB in “covert” 
allocation of samples.[2]

Our present study is a test of “overt” allocation of samples: 
Are saccades biased to confirmatory or contradictory 
peripheral stimuli? 
In our tasks, subjects incorporate information from the 
periphery to determine their saccade targets.

Hybrid Sampling Model

A confirmation bias in how humans actively sample sensory 
information

Ankani Chattoraj, Sabyasachi Shivkumar, Ra Yongsoo, Katherine Moon, Ralf M. Haefner
Brain and Cognitive Sciences, University of Rochester                                  Center for Visual Science, University of Rochester

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

= Category  of trial

= Category at fovea

= Category at 

location 1

= Category at 

location 2

= Image at fovea

= Image at 

fovea location 1
= Image at 


periphery location 1
= Image at 

fovea location 2
= Image at 


periphery location 2

Symbol Definition

b

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

CL0
<latexit sha1_base64="MnpxmSrLdyVF0JQzHnsB+l4jVFA=">AAAB7XicbVDLSsNAFL2pr1pfVZduBovoqiRafOyK3bhwUcE+oA1lMp20YyczYWYilNB/cONCEbf+jzv/xiQN4uvAhcM593LvPV7ImTa2/WEVFhaXlleKq6W19Y3NrfL2TlvLSBHaIpJL1fWwppwJ2jLMcNoNFcWBx2nHmzRSv3NPlWZS3JppSN0AjwTzGcEmkdqNQXx9OBuUK3bVzoD+EicnFcjRHJTf+0NJooAKQzjWuufYoXFjrAwjnM5K/UjTEJMJHtFeQgUOqHbj7NoZOkiUIfKlSkoYlKnfJ2IcaD0NvKQzwGasf3up+J/Xi4x/7sZMhJGhgswX+RFHRqL0dTRkihLDpwnBRLHkVkTGWGFikoBKWQgXKU6/Xv5L2sdV56Rau6lV6pd5HEXYg304AgfOoA5X0IQWELiDB3iCZ0taj9aL9TpvLVj5zC78gPX2CSLmjvs=</latexit>

CL
<latexit sha1_base64="yl0FaguAuNxpJdpZQfL2I7YZ0Qw=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3bhwUdE+oA1lMp20QyeTMDMRSugnuHGhiFu/yJ1/4yQNotYDFw7n3Mu993gRZ0rb9qdVWFpeWV0rrpc2Nre2d8q7e20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteJNG6nceqFQsFPd6GlE3wCPBfEawNtJdY3AzKFfsqp0BLRInJxXI0RyUP/rDkMQBFZpwrFTPsSPtJlhqRjidlfqxohEmEzyiPUMFDqhyk+zUGToyyhD5oTQlNMrUnxMJDpSaBp7pDLAeq79eKv7n9WLtX7gJE1GsqSDzRX7MkQ5R+jcaMkmJ5lNDMJHM3IrIGEtMtEmnlIVwmeLs++VF0j6pOqfV2m2tUr/K4yjCARzCMThwDnW4hia0gMAIHuEZXixuPVmv1tu8tWDlM/vwC9b7F/zpjb4=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

peripheral 
stimulus

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

Generative Model

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>
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ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

a

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>
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= Category at fovea

= Category at 

location 1

= Category at 

location 2

= Image at fovea

= Image at 

fovea location 1
= Image at 


periphery location 1
= Image at 

fovea location 2
= Image at 


periphery location 2

Symbol Definition

b

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

CL0
<latexit sha1_base64="MnpxmSrLdyVF0JQzHnsB+l4jVFA=">AAAB7XicbVDLSsNAFL2pr1pfVZduBovoqiRafOyK3bhwUcE+oA1lMp20YyczYWYilNB/cONCEbf+jzv/xiQN4uvAhcM593LvPV7ImTa2/WEVFhaXlleKq6W19Y3NrfL2TlvLSBHaIpJL1fWwppwJ2jLMcNoNFcWBx2nHmzRSv3NPlWZS3JppSN0AjwTzGcEmkdqNQXx9OBuUK3bVzoD+EicnFcjRHJTf+0NJooAKQzjWuufYoXFjrAwjnM5K/UjTEJMJHtFeQgUOqHbj7NoZOkiUIfKlSkoYlKnfJ2IcaD0NvKQzwGasf3up+J/Xi4x/7sZMhJGhgswX+RFHRqL0dTRkihLDpwnBRLHkVkTGWGFikoBKWQgXKU6/Xv5L2sdV56Rau6lV6pd5HEXYg304AgfOoA5X0IQWELiDB3iCZ0taj9aL9TpvLVj5zC78gPX2CSLmjvs=</latexit>

CL
<latexit sha1_base64="yl0FaguAuNxpJdpZQfL2I7YZ0Qw=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3bhwUdE+oA1lMp20QyeTMDMRSugnuHGhiFu/yJ1/4yQNotYDFw7n3Mu993gRZ0rb9qdVWFpeWV0rrpc2Nre2d8q7e20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteJNG6nceqFQsFPd6GlE3wCPBfEawNtJdY3AzKFfsqp0BLRInJxXI0RyUP/rDkMQBFZpwrFTPsSPtJlhqRjidlfqxohEmEzyiPUMFDqhyk+zUGToyyhD5oTQlNMrUnxMJDpSaBp7pDLAeq79eKv7n9WLtX7gJE1GsqSDzRX7MkQ5R+jcaMkmJ5lNDMJHM3IrIGEtMtEmnlIVwmeLs++VF0j6pOqfV2m2tUr/K4yjCARzCMThwDnW4hia0gMAIHuEZXixuPVmv1tu8tWDlM/vwC9b7F/zpjb4=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

Generative Model

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

a

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>
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= Image at 


periphery location 2

Symbol Definition

b

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

CL0
<latexit sha1_base64="MnpxmSrLdyVF0JQzHnsB+l4jVFA=">AAAB7XicbVDLSsNAFL2pr1pfVZduBovoqiRafOyK3bhwUcE+oA1lMp20YyczYWYilNB/cONCEbf+jzv/xiQN4uvAhcM593LvPV7ImTa2/WEVFhaXlleKq6W19Y3NrfL2TlvLSBHaIpJL1fWwppwJ2jLMcNoNFcWBx2nHmzRSv3NPlWZS3JppSN0AjwTzGcEmkdqNQXx9OBuUK3bVzoD+EicnFcjRHJTf+0NJooAKQzjWuufYoXFjrAwjnM5K/UjTEJMJHtFeQgUOqHbj7NoZOkiUIfKlSkoYlKnfJ2IcaD0NvKQzwGasf3up+J/Xi4x/7sZMhJGhgswX+RFHRqL0dTRkihLDpwnBRLHkVkTGWGFikoBKWQgXKU6/Xv5L2sdV56Rau6lV6pd5HEXYg304AgfOoA5X0IQWELiDB3iCZ0taj9aL9TpvLVj5zC78gPX2CSLmjvs=</latexit>

CL
<latexit sha1_base64="yl0FaguAuNxpJdpZQfL2I7YZ0Qw=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3bhwUdE+oA1lMp20QyeTMDMRSugnuHGhiFu/yJ1/4yQNotYDFw7n3Mu993gRZ0rb9qdVWFpeWV0rrpc2Nre2d8q7e20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteJNG6nceqFQsFPd6GlE3wCPBfEawNtJdY3AzKFfsqp0BLRInJxXI0RyUP/rDkMQBFZpwrFTPsSPtJlhqRjidlfqxohEmEzyiPUMFDqhyk+zUGToyyhD5oTQlNMrUnxMJDpSaBp7pDLAeq79eKv7n9WLtX7gJE1GsqSDzRX7MkQ5R+jcaMkmJ5lNDMJHM3IrIGEtMtEmnlIVwmeLs++VF0j6pOqfV2m2tUr/K4yjCARzCMThwDnW4hia0gMAIHuEZXixuPVmv1tu8tWDlM/vwC9b7F/zpjb4=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

Generative Model

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>
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<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>
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Symbol Definition

b

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

CL�
<latexit sha1_base64="MnpxmSrLdyVF0JQzHnsB+l4jVFA=">AAAB7XicbVDLSsNAFL2pr1pfVZduBovoqiRafOyK3bhwUcE+oA1lMp20YyczYWYilNB/cONCEbf+jzv/xiQN4uvAhcM593LvPV7ImTa2/WEVFhaXlleKq6W19Y3NrfL2TlvLSBHaIpJL1fWwppwJ2jLMcNoNFcWBx2nHmzRSv3NPlWZS3JppSN0AjwTzGcEmkdqNQXx9OBuUK3bVzoD+EicnFcjRHJTf+0NJooAKQzjWuufYoXFjrAwjnM5K/UjTEJMJHtFeQgUOqHbj7NoZOkiUIfKlSkoYlKnfJ2IcaD0NvKQzwGasf3up+J/Xi4x/7sZMhJGhgswX+RFHRqL0dTRkihLDpwnBRLHkVkTGWGFikoBKWQgXKU6/Xv5L2sdV56Rau6lV6pd5HEXYg304AgfOoA5X0IQWELiDB3iCZ0taj9aL9TpvLVj5zC78gPX2CSLmjvs=</latexit>

CL
<latexit sha1_base64="yl0FaguAuNxpJdpZQfL2I7YZ0Qw=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3bhwUdE+oA1lMp20QyeTMDMRSugnuHGhiFu/yJ1/4yQNotYDFw7n3Mu993gRZ0rb9qdVWFpeWV0rrpc2Nre2d8q7e20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteJNG6nceqFQsFPd6GlE3wCPBfEawNtJdY3AzKFfsqp0BLRInJxXI0RyUP/rDkMQBFZpwrFTPsSPtJlhqRjidlfqxohEmEzyiPUMFDqhyk+zUGToyyhD5oTQlNMrUnxMJDpSaBp7pDLAeq79eKv7n9WLtX7gJE1GsqSDzRX7MkQ5R+jcaMkmJ5lNDMJHM3IrIGEtMtEmnlIVwmeLs++VF0j6pOqfV2m2tUr/K4yjCARzCMThwDnW4hia0gMAIHuEZXixuPVmv1tu8tWDlM/vwC9b7F/zpjb4=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>
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Figure 1: Experimental Setup to test external CB and the correspond-

ing Generative Model
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Approximating entropy computation of both terms

Ideal
# Samples (total entropy) = 100
# Samples (noise entropy) = 1
# Samples (total entropy) = 100
# Samples (noise entropy) = 2
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Approximating entropy computation of both terms

Ideal
# Samples (total entropy) = 1
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Figure 2: Hybrid Model Predictions:(a) no bias when both components

of BAS score are approximated (b) external CB exists only when

component 2 of BAS score is approximated

There are two components of the score for each location in periphery. We can

3

• Relate sensory area to component and cognitive area to component 2
and explore how di↵erent levels of approximation of the two components
change the bias (components as per the equation).

• Simulate the experiment in the model and show results of analysis from
the model.

• Experimental new idea: block of cued trials, see the impact on model
simulations for this experiment first.

2.1 Hybrid Model

The generative model is shown in Fig 1b. In this model, CT denotes the true
category of the trial T . CT generates the category of the foveated stimulus C0,
the category of the stimuli at locations L1 and L2 in the periphery, CL1 and
CL2. Image at the fovea is I0 and Image at L1 if saccaded there is IL1. The
noisy version of IL1 when seen in the periphery from foveated location 0 is eIL1

(similar for location L2).

p(CL1|CT ) =

(
CT with ⇡

�CT with (1 � ⇡)

p(I0|C0) = N
�
C0, �

2
0

�
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L2

o

Before making a saccade from foveated location 0, the subject computes a score
for location L1 and L2 based on BAS score []. If Score(L1) > Score(L2)
then the ideal observer chooses to saccade to location L1 else they saccade to
location L2. The BAS score has two components. We can approximate both
components, one component only or none of the components and compute both
of them exactly. For approximation we use sampling, where samples of the trial
category CT is drawn from the current belief about the category of the trial
from evidence seen so far, p(CT |D).

Score(L1) = H [CL1|D]| {z }
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C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

Generative Model

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

a

Figure 1: Experimental Setup to test external CB and the correspond-

ing Generative Model
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Approximating entropy computation of both terms

Ideal
# Samples (total entropy) = 100
# Samples (noise entropy) = 1
# Samples (total entropy) = 100
# Samples (noise entropy) = 2
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Approximating entropy computation of both terms

Ideal
# Samples (total entropy) = 1
# Samples (noise entropy) = 1
# Samples (total entropy) = 2
# Samples (noise entropy) = 2

Figure 2: Hybrid Model Predictions:(a) no bias when both components

of BAS score are approximated (b) external CB exists only when

component 2 of BAS score is approximated

There are two components of the score for each location in periphery. We can
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CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

= Category  of trial

= Category at fovea

= Category at 

location 1

= Category at 

location 2

= Image at fovea

= Image at 

fovea location 1
= Image at 


periphery location 1
= Image at 

fovea location 2
= Image at 


periphery location 2

Symbol Definition

b

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

CL�
<latexit sha1_base64="MnpxmSrLdyVF0JQzHnsB+l4jVFA=">AAAB7XicbVDLSsNAFL2pr1pfVZduBovoqiRafOyK3bhwUcE+oA1lMp20YyczYWYilNB/cONCEbf+jzv/xiQN4uvAhcM593LvPV7ImTa2/WEVFhaXlleKq6W19Y3NrfL2TlvLSBHaIpJL1fWwppwJ2jLMcNoNFcWBx2nHmzRSv3NPlWZS3JppSN0AjwTzGcEmkdqNQXx9OBuUK3bVzoD+EicnFcjRHJTf+0NJooAKQzjWuufYoXFjrAwjnM5K/UjTEJMJHtFeQgUOqHbj7NoZOkiUIfKlSkoYlKnfJ2IcaD0NvKQzwGasf3up+J/Xi4x/7sZMhJGhgswX+RFHRqL0dTRkihLDpwnBRLHkVkTGWGFikoBKWQgXKU6/Xv5L2sdV56Rau6lV6pd5HEXYg304AgfOoA5X0IQWELiDB3iCZ0taj9aL9TpvLVj5zC78gPX2CSLmjvs=</latexit>

CL
<latexit sha1_base64="yl0FaguAuNxpJdpZQfL2I7YZ0Qw=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3bhwUdE+oA1lMp20QyeTMDMRSugnuHGhiFu/yJ1/4yQNotYDFw7n3Mu993gRZ0rb9qdVWFpeWV0rrpc2Nre2d8q7e20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteJNG6nceqFQsFPd6GlE3wCPBfEawNtJdY3AzKFfsqp0BLRInJxXI0RyUP/rDkMQBFZpwrFTPsSPtJlhqRjidlfqxohEmEzyiPUMFDqhyk+zUGToyyhD5oTQlNMrUnxMJDpSaBp7pDLAeq79eKv7n9WLtX7gJE1GsqSDzRX7MkQ5R+jcaMkmJ5lNDMJHM3IrIGEtMtEmnlIVwmeLs++VF0j6pOqfV2m2tUr/K4yjCARzCMThwDnW4hia0gMAIHuEZXixuPVmv1tu8tWDlM/vwC9b7F/zpjb4=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

Generative Model

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

a

Figure 1: Experimental Setup to test external CB and the correspond-

ing Generative Model
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Approximating entropy computation of both terms

Ideal
# Samples (total entropy) = 100
# Samples (noise entropy) = 1
# Samples (total entropy) = 100
# Samples (noise entropy) = 2
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Approximating entropy computation of both terms

Ideal
# Samples (total entropy) = 1
# Samples (noise entropy) = 1
# Samples (total entropy) = 2
# Samples (noise entropy) = 2

Figure 2: Hybrid Model Predictions:(a) no bias when both components

of BAS score are approximated (b) external CB exists only when

component 2 of BAS score is approximated

There are two components of the score for each location in periphery. We can

3

� 1

s

sX

i=1

"
�
X

c

p

⇣
CL1 = c|C(i)

T ,D
⌘

log p

⇣
CL1 = c|C(i)

T ,D
⌘#

⇡ �
X

c

1

s

sX

i=1

p

⇣
CL1 = c, C

(i)
T |D

⌘
log

1

s

sX

i=1

p

⇣
CL1 = c, C

(i)
T |D

⌘

� 1

s

sX

i=1

"
�
X

c

p

⇣
CL1 = c|C(i)

T ,D
⌘

log p

⇣
CL1 = c|C(i)

T ,D
⌘#

where C
(i)
T ⇠ p(CT |D)

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>
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Symbol Definition

b

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

CL�
<latexit sha1_base64="MnpxmSrLdyVF0JQzHnsB+l4jVFA=">AAAB7XicbVDLSsNAFL2pr1pfVZduBovoqiRafOyK3bhwUcE+oA1lMp20YyczYWYilNB/cONCEbf+jzv/xiQN4uvAhcM593LvPV7ImTa2/WEVFhaXlleKq6W19Y3NrfL2TlvLSBHaIpJL1fWwppwJ2jLMcNoNFcWBx2nHmzRSv3NPlWZS3JppSN0AjwTzGcEmkdqNQXx9OBuUK3bVzoD+EicnFcjRHJTf+0NJooAKQzjWuufYoXFjrAwjnM5K/UjTEJMJHtFeQgUOqHbj7NoZOkiUIfKlSkoYlKnfJ2IcaD0NvKQzwGasf3up+J/Xi4x/7sZMhJGhgswX+RFHRqL0dTRkihLDpwnBRLHkVkTGWGFikoBKWQgXKU6/Xv5L2sdV56Rau6lV6pd5HEXYg304AgfOoA5X0IQWELiDB3iCZ0taj9aL9TpvLVj5zC78gPX2CSLmjvs=</latexit>

CL
<latexit sha1_base64="yl0FaguAuNxpJdpZQfL2I7YZ0Qw=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3bhwUdE+oA1lMp20QyeTMDMRSugnuHGhiFu/yJ1/4yQNotYDFw7n3Mu993gRZ0rb9qdVWFpeWV0rrpc2Nre2d8q7e20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteJNG6nceqFQsFPd6GlE3wCPBfEawNtJdY3AzKFfsqp0BLRInJxXI0RyUP/rDkMQBFZpwrFTPsSPtJlhqRjidlfqxohEmEzyiPUMFDqhyk+zUGToyyhD5oTQlNMrUnxMJDpSaBp7pDLAeq79eKv7n9WLtX7gJE1GsqSDzRX7MkQ5R+jcaMkmJ5lNDMJHM3IrIGEtMtEmnlIVwmeLs++VF0j6pOqfV2m2tUr/K4yjCARzCMThwDnW4hia0gMAIHuEZXixuPVmv1tu8tWDlM/vwC9b7F/zpjb4=</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

C0
<latexit sha1_base64="qYH5Wdu8suhfKQggZAnm3wT5Kxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Ve/FY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48TrvetJn63QcqFQvFvZ5F1A3wWDCfEayNdNcc2sNyxa7aGdAycXJSgRytYfljMApJHFChCcdK9R070m6CpWaE03lpECsaYTLFY9o3VOCAKjfJTp2jE6OMkB9KU0KjTP05keBAqVngmc4A64n666Xif14/1v6lmzARxZoKsljkxxzpEKV/oxGTlGg+MwQTycytiEywxESbdEpZCFcp6t8vL5POWdU5r9Zua5XGdR5HEY7gGE7BgQtowA20oA0ExvAIz/BicevJerXeFq0FK585hF+w3r8A0nmNog==</latexit>

I0
<latexit sha1_base64="CNne3UDuFTd2rlpvTajDgRUWBlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEretFbBdMW2lA22027dLMJuxuhhP4GLx4U8eoP8ua/cZMGUeuDgcd7M8zM82POlLbtT6u0tLyyulZer2xsbm3vVHf32ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yXXmdx6oVCwS93oaUy/EI8ECRrA2kns7SO3ZoFqz63YOtEicgtSgQGtQ/egPI5KEVGjCsVI9x461l2KpGeF0VuknisaYTPCI9gwVOKTKS/NjZ+jIKEMURNKU0ChXf06kOFRqGvqmM8R6rP56mfif10t0cOGlTMSJpoLMFwUJRzpC2edoyCQlmk8NwUQycysiYywx0SafSh7CZYaz75cXSfuk7pzWG3eNWvOqiKMMB3AIx+DAOTThBlrgAgEGj/AML5awnqxX623eWrKKmX34Bev9C5/jjrQ=</latexit>

CT
<latexit sha1_base64="fWH08cYEO2FDj4o++nlySf3+i+c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HEr9uKxQmMLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuEmDqPXBwOO9GWbm+TFnStv2p1VaWV1b3yhvVra2d3b3qvsH9ypKJKEuiXgkez5WlDNBXc00p71YUhz6nHb9aSvzuw9UKhaJjp7F1AvxWLCAEayN5LaGaWc+rNbsup0DLROnIDUo0B5WPwajiCQhFZpwrFTfsWPtpVhqRjidVwaJojEmUzymfUMFDqny0vzYOToxyggFkTQlNMrVnxMpDpWahb7pDLGeqL9eJv7n9RMdXHkpE3GiqSCLRUHCkY5Q9jkaMUmJ5jNDMJHM3IrIBEtMtMmnkodwneHi++Vlcn9Wd87rjbtGrXlTxFGGIziGU3DgEppwC21wgQCDR3iGF0tYT9ar9bZoLVnFzCH8gvX+Bc1njtI=</latexit>

CL1

<latexit sha1_base64="ZdA/rGmIcwglTLVUKFC/mzkJcKE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY/FXjx4qGBroV1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDAR3FjP+0aFtfWNza3idmlnd2//oHx41DYq1ZS1qBJKd0JimOCStSy3gnUSzUgcCvYQjhsz/+GJacOVvLeThAUxGUoecUqsk9qNfnbrT/vlilf15sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1EZXQcZlklom6WJRlApsFZ69jgdcM2rFxBFCNXe3YjoimlDrAiq5EPzll1dJ+6Lq16q1u1qlfp3HUYQTOIVz8OES6nADTWgBhUd4hld4Qwq9oHf0sWgtoHzmGP4Aff4AG0SO1A==</latexit>

CL2

<latexit sha1_base64="Y7KckTDqvNoX9fPU3cS42O7O4qA=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CQMtgGguLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzeXKzTxwcDjvRlm5gUxZ9q47rdT2Njc2t4p7pb29g8Oj8rHJx0tE0Vom0guVS/AmnImaNsww2kvVhRHAafdYNpc+N0nqjST4sHMYupHeCxYyAg2Vuo0h+ldbT4sV9yqmwGtEy8nFcjRGpa/BiNJkogKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pQJHVPtpdu0cXVhlhEKpbAmDMvX3RIojrWdRYDsjbCZ61VuI/3n9xITXfspEnBgqyHJRmHBkJFq8jkZMUWL4zBJMFLO3IjLBChNjAyrZELzVl9dJp1b16tX6fb3SuMnjKMIZnMMleHAFDbiFFrSBwCM8wyu8OdJ5cd6dj2VrwclnTuEPnM8fHMmO1Q==</latexit>

Generative Model

IL1

<latexit sha1_base64="TPAIUuylfZwHpauEqyc5TrnAcd0=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKQY9FLwoeKtgPaJeSTbNtNJssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyaCG+t536iwsrq2vlHcLG1t7+zulfcPWkalmrImVULpTkgME1yypuVWsE6iGYlDwdrh49XUbz8xbbiS93acsCAmQ8kjTol1Uuumn936k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqOLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9XaXa1Sv8zjKMIRHMMp+HAOdbiGBjSBwgM8wyu8IYVe0Dv6mLcWUD5zCH+APn8AJHqO2g==</latexit>

IL2

<latexit sha1_base64="yKv85RpLAENutHzZe7l8JGjyeqo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktBT0WvSh4qGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmFxnfueJKs2keDDTmPoRHgkWMoKNldq3g/SuNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQkv/ZSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tX6fb3SuMrjKMIJnMI5eHABDbiBJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fJf+O2w==</latexit>

ĨL2

<latexit sha1_base64="w/1fQIMXd/pxvi8Hervt3BAYbH8=">AAAB9XicbVBNS8NAEN34WetX1aOXYBE8laQU9Fj0ouChgv2ANpbNZtou3WzC7kQpIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7Wyura+sVnYKm7v7O7tlw4OWzpKFIMmi0SkOj7VILiEJnIU0IkV0NAX0PbHV1O//QhK80je4yQGL6RDyQecUTTSQw+5CCC9yfrpbTXrl8pOxZnBXiZuTsokR6Nf+uoFEUtCkMgE1brrOjF6KVXImYCs2Es0xJSN6RC6hkoagvbS2dWZfWqUwB5EypREe6b+nkhpqPUk9E1nSHGkF72p+J/XTXBw4aVcxgmCZPNFg0TYGNnTCOyAK2AoJoZQpri51WYjqihDE1TRhOAuvrxMWtWKW6vU7mrl+mUeR4EckxNyRlxyTurkmjRIkzCiyDN5JW/Wk/VivVsf89YVK585In9gff4AlDOSkQ==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>

ĨL1

<latexit sha1_base64="Zo9ThcrUcguU5YmrDXyUnhKShCQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi4KHCvYD2lg2m227dLMJuxOlhPwPLx4U8ep/8ea/cdvmoK0PBh7vzTAzz48F1+g431ZhZXVtfaO4Wdra3tndK+8ftHSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv746up335kSvNI3uMkZl5IhpIPOCVopIcechGw9Cbrp7du1i9XnKozg71M3JxUIEejX/7qBRFNQiaRCqJ113Vi9FKikFPBslIv0SwmdEyGrGuoJCHTXjq7OrNPjBLYg0iZkmjP1N8TKQm1noS+6QwJjvSiNxX/87oJDi68lMs4QSbpfNEgETZG9jQCO+CKURQTQwhV3Nxq0xFRhKIJqmRCcBdfXiats6pbq9buapX6ZR5HEY7gGE7BhXOowzU0oAkUFDzDK7xZT9aL9W59zFsLVj5zCH9gff4Akq6SkA==</latexit>
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Figure 1: Experimental Setup to test external CB and the correspond-

ing Generative Model
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Figure 2: Hybrid Model Predictions:(a) no bias when both components

of BAS score are approximated (b) external CB exists only when

component 2 of BAS score is approximated

There are two components of the score for each location in periphery. We can

3

Component 1 Component 2

We draw samples of      to approximate Component 1 and 
Component 2. The lesser the number of samples, the stronger 

the approximation.

CT
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Degree of approximation of these 
components determines type and amount 

of bias in evidence selection.
 The BAS score for a particular location is the mutual information 
between the category of the trial and the category at that location.
 The BAS score can be written as the difference between total entropy 
and noise entropy where component 1 is the total entropy and 
component 2 is the noise entropy.
 Component 1 is the entropy over the category at the location L1 is 
likely to computed in a lower sensory area of the brain.
 Component 2 is the conditional entropy over the category at the 
location L1 conditioned on the trial category. Since this would require 
marginalizing over the belief about the trial category, this is more likely to 
be computed in higher sensory areas.
 We hypothesize that lower sensory areas have a faster sampling time and 
hence draw more samples to compute component 1 as compared to 
component 2.

 Observation 2: No bias when Component 1 and Component 2 of 
BAS score are both approximated.

Result 1: For saccades when stimuli of different orientation were shown in the periphery, we computed the 
subject's probability of making a saccade to a stimulus whose orientation agreed with the orientation of the 
majority of foveated stimuli so far. Controlling for base rates we found that subjects were more likely to saccade 
to a stimulus whose orientation matched that believed to be the most frequent orientation in that trial.

Result 2: Subjects were systematically biased to be more likely to make saccades to ellipses whose 
orientation agreed with their accumulated evidence at that point in time.

Experimental observations
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Introduction
Task: The subject first fixates on a band-passed Gabor stimulus either oriented +45 degrees 
or -45 degrees while two other similar stimuli appear in the periphery. Subject is allowed to 
saccade and foveate on one of them to increase information about the ”unclear” peripheral 
stimuli. After three such saccades, the subject has to report the most frequent orientation. 

• Relate sensory area to component and cognitive area to component 2
and explore how di↵erent levels of approximation of the two components
change the bias (components as per the equation).

• Simulate the experiment in the model and show results of analysis from
the model.

• Experimental new idea: block of cued trials, see the impact on model
simulations for this experiment first.

2.1 Hybrid Model

The generative model is shown in Fig 1b. In this model, CT denotes the true
category of the trial T . CT generates the category of the foveated stimulus C0,
the category of the stimuli at locations L1 and L2 in the periphery, CL1 and
CL2. Image at the fovea is I0 and Image at L1 if saccaded there is IL1. The
noisy version of IL1 when seen in the periphery from foveated location 0 is eIL1

(similar for location L2).
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Before making a saccade from foveated location 0, the Bayesian observer com-
putes BAS score for location L1 and L2 []. If Score(L1) > Score(L2) then the
ideal observer chooses to saccade to location L1 else they saccade to location
L2. The BAS score has two components.
We can approximate both components, one component only or none of the com-
ponents and compute both of them exactly. For approximation we use sampling,
where samples of the trial category CT is drawn from the current belief about
the category of the trial from evidence seen so far, p(CT |D).
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Before making a saccade from foveated location 0, the subject computes a score
for location L1 and L2 based on BAS score []. If Score(L1) > Score(L2)
then the ideal observer chooses to saccade to location L1 else they saccade to
location L2. The BAS score has two components. We can approximate both
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of them exactly. For approximation we use sampling, where samples of the trial
category CT is drawn from the current belief about the category of the trial
from evidence seen so far, p(CT |D).

Score(L1) = H [CL1|D]| {z }
component 1

�Ep(CT |D) [H [CL1|CT ,D]]
| {z }

component 2

⇡ H [CL1|D] � 1

s

sX

i=1

H

h
CL1|C(i)

T ,D
i

= H [CL1|D] � 1

s

sX

i=1

"
�
X

c

p

⇣
CL1 = c|C(i)

T ,D
⌘

log p

⇣
CL1 = c|C(i)

T ,D
⌘#

= �
X

c

X

CT

p (CL1 = c, CT |D) log p

X

CT

(CL1 = c, CT |D)

2

• Relate sensory area to component and cognitive area to component 2
and explore how di↵erent levels of approximation of the two components
change the bias (components as per the equation).

• Simulate the experiment in the model and show results of analysis from
the model.

• Experimental new idea: block of cued trials, see the impact on model
simulations for this experiment first.

2.1 Hybrid Model

The generative model is shown in Fig 1b. In this model, CT denotes the true
category of the trial T . CT generates the category of the foveated stimulus C0,
the category of the stimuli at locations L1 and L2 in the periphery, CL1 and
CL2. Image at the fovea is I0 and Image at L1 if saccaded there is IL1. The
noisy version of IL1 when seen in the periphery from foveated location 0 is eIL1

(similar for location L2).

p(CL1|CT ) =

(
CT with ⇡

�CT with (1 � ⇡)

p(I0|C0) = N
�
C0, �

2
0

�

p(IL1|CL1) = N
�
CL1, �

2
0

�

p(eIL1|CL1) = N
�
CL1, �

2
0 + ecc ⇤ �

2
0

�

D =
n

I
(1,...,t)
0 , eI(1,...,t)

, eI(t+1)
L1 , eI(t+1)

L2

o

Before making a saccade from foveated location 0, the subject computes a score
for location L1 and L2 based on BAS score []. If Score(L1) > Score(L2)
then the ideal observer chooses to saccade to location L1 else they saccade to
location L2. The BAS score has two components. We can approximate both
components, one component only or none of the components and compute both
of them exactly. For approximation we use sampling, where samples of the trial
category CT is drawn from the current belief about the category of the trial
from evidence seen so far, p(CT |D).

Score(L1) = H [CL1|D]| {z }
component 1

�Ep(CT |D) [H [CL1|CT ,D]]
| {z }

component 2

⇡ H [CL1|D] � 1

s

sX

i=1

H

h
CL1|C(i)

T ,D
i

= H [CL1|D] � 1

s

sX

i=1

"
�
X

c

p

⇣
CL1 = c|C(i)

T ,D
⌘

log p

⇣
CL1 = c|C(i)

T ,D
⌘#

= �
X

c

X

CT

p (CL1 = c, CT |D) log p

X

CT

(CL1 = c, CT |D)

2

Gaze contingent orientation discrimination task
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Study 1: Gaze contingent orientation discrimination task (shown in 2).Orientation of each stimulus was drawn from a 
Bernoulli distribution, matching the correct category of the with probability 0.7. The fixated stimulus was presented for 250ms.
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Observation 1: Bias to saccade to evidence in favor of accumulated 
evidence exists only when Component 2 of BAS score is 
approximated.
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Study 2: Subject sees stationary stimuli of 18 black ellipses on gray background (some vertical and some 
horizontal) and is allowed to make eye-movements freely for 1.5 secs before choosing which orientation is most 
frequent.


