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Protocol

Log likelihood of Perceptual History n_trials = 439. Motion after effect is perception-based, not only signal-based.
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• Objective

Motion after effect: perception-based or signal-based ?

• Methods

Stimuli: Interrupted motion of multistable visual dynamic stimuli (plaids).

Task: Press a key according to the direction of the perceived movement.

• Results

Our results suggest that motion after effect is perception-based.

Motion After Effect (MAE): Illusion of consecutive movement which occurs when exposed to a motion stimulus: « After prolonged adaptation to a visual scene moving in a certain direction, observation of a stationary scene evokes an experience of motion in the opposite direction ». (Mather, Pavan, Campana & Casco, 2008).

This study: MAE in the context of multistable visual dynamic stimuli. We question whether MAE is driven by the signal (visual stimulus) or by the percept (visual interpretation of the stimulus). We analyzed the effect of perceptual history on consecutive movement perceived. (Pastukhov & Braun, 2011;Pastukhov & Braun, 2013).

participants, 19 after exclusion:

Trials excluded per participant > 25%: 29% (7 trials of 24), 70% (17/24) and 50% (12/24).These 3 participants were excluded.

Trials exclusion:

-Keypress «Null» > 25% of induction total time (1 trial of 528) -Keypress «Down+» > 5% of induction total time (30 of 528) -No consecutive perceived movement (no illusion, 22 of 528) -Only for «Test last percept of the induction»: last percept < 350ms removed. 7 trials removed (5 Ambiguous condition, 2 Cohenrent (Up) condition).

Legend

Perceived motion (participant's behavioral responses, perceptual sequence). during induction phase during test phase.

Hypothesis 1: Induction by the last percept (If last percept is 'Null', the previous percept is taken)

-Other directions: The consecutive movement perceived during the test is different to the opposite direction of the last percept of the induction phase.

-Same direction: The consecutive movement perceived during the test is the same as the direction of the last percept of the induction phase.

-Opposite direction: The consecutive movement perceived during the test is opposite to the last percept of the induction phase.

We test if the number of consecutive movement perceived in the opposite direction during the test phase is greater than the number of consecutive movement perceived in other directions (test 1) or same directions (test 2) during the test phase. We applied a binomial test (B ( n_trials, 0.05) on all trials of all participants, condition by condition. Bonferroni correction: α= 0.05/2 = 0.025.

* Plaid coherent (up): Perceived movement were similar to an ambiguous plaid. Participants did not always see the lines going up, but in several directions. See limits.

We observed a consecutive movement in 96% of the trials. Unambiguous condition (right, left): consecutive movement perceived opposite to the induction (classical MAE). Ambiguous condition (ambiguous, coherent): consecutive movement perceived opposite to the average movement perceived during the induction phase (calculate with a semi-Markov chain).

Limitation: Ambiguous stimulus not ambiguous enough, seems bistable (coherent vs right/left at the same time). Coherent (Up) plaid is not unambiguous enough. Similar perceived movement (perceptual sequence) is obtained with Coherent (Up) plaid and Ambiguous plaid. This suggest that MAE can be induced by perceptual history and are not limited to mere signal adaptation. 

Ambiguous plaid

Hypothesis 2: Induction by the whole Perceptual History (PH).

Perceptual history: we model the perceived movement of the induction phase of each trial (perceptual sequences) as a Markov Renewal Process (MRP) with percepts as states. Thus, algorithm takes into account duration and direction of percepts. We calculate the log likelihood beetween the perceptual history of the induction phase of the trial and the perceptual history of the test phase of the trial.

-Same PH: The perceptual history of the test phase is more likely to the perceptual history of the induction phase than its opposite.

-Opposite PH: The perceptual history of the test phase is more likely to be the opposite of the perceptual history of induction phase than the same. We test if the number of trials with log likelihood in favor of «oppositite PH» model is greater than the number of trials with log likelihood in favor of «same PH» model. We applied a binomial test (B ( n_trials, 0.05) on all trials of all participants, condition by condition. Bonferroni correction: α= 0.05/2 = 0.025. 

Right plaid

Left plaid α = 0.9 α = 0.9

Multistable visual dynamic stimuli: the moving plaids 4 conditions : Ambiguous, Unambiguous Left , Right and Up (Coherent).

Transparency of the two gratings are modified from trial to trial, with:

-Ambiguous (multistable) plaids having a transparency of 0.5 for both gratings.

One signal, three possibles percepts: lines that move upward, to the right or to the left.

-Unambiguous (monostable) plaids having transparencies 0.9 and 0.1 (left), 0.1 and 0.9 (right), or 0.9 for both gratings (up/coherent, not really unambiguous). Here one signal is supposed to lead to one possible percept for each plaid. 

  ., Pavan, A., Campana, G., & Casco, C. (2008). The motion aftere ect reloaded. Trends in cognitive sciences, 12(12), 481-487. Pastukhov, A., & Braun, J. (2011). Cumulative history quanti es the role of neural adaptation in multistable perception. Journal of vision, 11(10), 12-12. Pastukhov, A., & Braun, J. (2013). Disparate time-courses of adaptation and facilitation in multi-stable perception. Learning & Perception, 5(Supplement-2), 101-118.

?

  

  Opposite diretion: opposite direction of the last percept of dynamic phase. Other directions: other directions of the last percept of dynamic phase. Down+: Down, Down&Right, Down&Left, Down&Left&Right. Right+: Right, Up&Right. Left+: Left, Up&Left.

  Log likelihood of opposite PH model -same PH model
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