
Purpose: To constrain models, and localization of function, of perceptual learning and aftereffects by studying their interaction. Method: Determine if orientation discrimination training affects the magnitude of the tilt aftereffect.

As expected, learning is modest.

Training

tilt either -20 or +20

500ms exposure
3 deg eccentric

session # (x300 trials)

proportion
correct tilt

discrimination

0.85 --> 0.93 KF
0.62 --> 0.71 LR
0.79 --> 0.79 NT
0.71 --> 0.77 SB

Was the gabor tilted left or right?
- give feedback

Now observers train in a tilt
discrimination task with the gabor.

High-contrast control

To have a reference for the
magnitude of the main experiment’s
aftereffects, we ran a control using a high
contrast (90%) adaptor, instead of the
near-threshold (2-4%) adaptor.

High-contrast tilt AE’s averaged 2.1 degrees.
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Calibration

First, we determine contrast
thresholds for each observer.

- vary contrast
- give feedback

Was the gabor tilted left or right?

Contrast thresholds averaged 2-4%

500ms exposure
3 deg eccentric,
fixation to center

or

tilt either -20 or +20

(contrast exaggerated)

0.03 0.06 0.12 0.25 0.50 0.90

Stimuli were gabor patches embedded in Gaussian noise. Only contrast & tilt were manipulated.
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Psychometric functions measuring tilt AE pre- and post-trainingResults

Biases in tilt
judgements -
induced via
adaptation with
a near-threshold
gabor patch -
are greater after
discrimination
training with
that gabor.

Blue curves: pre-training
Red curves: post-training

If we take 1/2 the difference between
the means of the pre-training functions,
and do the same for post-training, and
average over observers, we get:
pre-training tilt AE = 0.44 deg
post-training tilt AE = 0.84 deg

Pre-training adapt

Using the threshold gabor from
Calibration as an adaptor, we now
measure pre-training tilt aftereffect.

adapt for 8 seconds
(45 first trial) with
the threshold
(~2-4% contrast)
gabor.

then 1s test with
a suprathreshold
(25% contrast)
test gabor.

Test tilts were <-2.5, -1.25, 0, 1.25, or 2.5>

Angular bias reflects tilt aftereffect.

Tilt AE’s averaged 0.44 deg.

Was test gabor tilted left or right?
- no feedback

Post-training adapt

Angular bias reflects tilt aftereffect.

Tilt AE’s now averaged 0.84 deg.

adapt for 8 seconds
(45 first trial) with
the threshold
(~2-4% contrast)
gabor.

then 1s test with
a suprathreshold
(25% contrast)
test gabor.

Test tilts were <-2.5, -1.25, 0, 1.25, or 2.5>

Was test gabor tilted left or right?
- no feedback

Tilt AE’s were double after training.

We again measure the tilt AE,
now after training, with same gabor.

Other-side adapt control

To determine to what extent our
pre- vs. post-training effect exhibited classic
perceptual learning lack of transferability, we
had observers adapt post-training on the left
side of the screen, instead of the right.

Untrained-location tilt AE’s were unchanged

Summary, conclusions
Training results in only a modest gain in orientation discrimination.

Even so, after training, the tilt aftereffect
is double that from before training.

Further experiments are required for detailed modeling, but a
working model uses the training to more heavily weight the
orientation/frequency channel carrying the signal; this stronger
weight means higher activity during prolonged exposure, yielding
greater adaptation and hence larger tilt aftereffects.
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