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Introduction Methods
Studying the internal representation of natural features (fig. 1) in the primary visual cortex (V1), Activity of 130 neurons was recorded in area V1 of an anesthetized marmoset monkey using Neuropixel technology [5] during
like direction or spatial frequency, is crucial to understand how we perceive the external world. the presentation of MotionsClouds in eight directions (8) and two precision levels (Bg). Single neuron tuning curves has been
Research on 2D motion direction in non-human primates [1, 2] in particular when fitted for each precision level with the following equation. The orientation selectivity index (Ol) [6] is computed on the output
displaying naturalistic stimuli like MotionClouds [3] reveals substantial diversity and multiple of the fitting part.
mechanisms within the neuronal population [4] (fig. 2). The aim of this project is to examine how a fr(8) = Ry + (Riax — Rg) X exp (Ke (cos(Z x (0 — 90)) _ 1) + K (cos(@ —0,) — 1))

large population of V1 neurons encodes stimulus direction and how this representation is
modulated by the uncertainty using decoding methods.

The decoding method (fig. 3), allow us to analyze the representation of motion direction in the marmoset V1, focusing on the
effects of uncertainty on the population code. Our decoder optimizes the weights of a logistic regression to achieve optimal
decoding accuracy on a training set. Training is conducted in two different manner (1) on a broad time window at beginning
and the end of the stimulus presentation, or (2) by applying temporal generalization [7]. The optimized weights are analyzed
by two different reduction dimension methods (PCA and dPCA [8]) in order to project them into a new neuronal space.
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This decoding method clarifies how directional information is represented and modulated by precision in the primary visual cortex of the marmoset. The precision
level of the orientation in MotionClouds appears to influence the encoding dynamics of a subset of the neuronal population. The coexistence of transient and
sustained representations suggest that there are distinct functional roles that can take place across cortical layer. PCA and dPCA reduction methods help us to
explain the origin of our different accuracy level and demonstrate that the influence of the precision level and the training window is not uniform across the
population. Temporal generalization confirms that neuronal population maintain a stable representation of the direction information. The shape of this result could
provide insight into the underlying mechanisms, particularly when asymmetry appears between the upper and lower triangles.
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