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The retinal locus people use for
fixation is displaced from the
point of highest cone density
(e.g., Putnam et al., 2005, JoV).

Collaborators: A Hyvärinen (UCL), M Eckstein (UCSB), D Levi (UCB), L Henriksson (Aalto)

- Adaptive optics scanning laser ophthalmoscopy (AOSLO)
- Retinal location of fixation stimulus saved on the video.

Color perception is
computationally hard
because the light signal
at the retina is affected
by not only the
properties of surfaces
but also by the
illumination.

Light signal

What do we do?

How stable is the displacement?

The displacement was replicated, but
smaller than previously reported.

Illumination
A typical stimulus / task used in our studies. The
observer’s task is to tell which way the two stimuli
are aligned; the image contrast of the top part is
adjusted to a threshold. We add visual noise to
stimuli and use data analysis to infer what parts of
the stimulus contribute to observer’s percepts.

Surfaces in the world

Recent findings

à Inner arc: mean displacement in Putnam et al 2005, JoV.
à Outer arc: Wilk et al 2016, Vis Res.

Many objects have typical colors,
and daylight varies between
“bluish” and “yellowish”. These
regularities might help us
estimate the color of objects
under varying illuminations.

Sampling is changed through learning.
The efficiency (vs a Bayesian ideal) is
increased, “optimized”, but only to a
certain degree. Task difficulty did not
have an effect on optimization.

Individual SDs smaller than data markers

Stability across days
Perceptual learning: participants practiced an
acuity task for 6 days (10 runs / day) showing a
drastic improvement in 75% correct threshold
contrast (y-axis). Brown curve: difficult task;
green curve easy task. The last 10 runs used an
orthogonal stimulus to test the transfer of the
training.
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• Method-of-constant

• 10 subjects. 1560 trials / S.
Task: Which face is different?

Illumination
estimation and
#theDress

Information sampling during each day of
the study. The estimates are made by a
reverse-correlation analysis (visual noise x
observer percepts).
Green curve is the easy, brown curve is the
difficult and red curve is an ideal sampling
strategy. Observers (n = 12) improve the
sampling strategy (session 1-5), using more
informative stimulus parts, and matching
better an ideal strategy. However the
transfer (session 7) shows that transfer of
the sampling improvement is limited.

Conclusions: Articulation and grasp
motor processes are tightly integrated
(1). Consequently, performing the
precision or power grasp modulates
categorization (2) and perceptual
processes (3) related to heard syllables.
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Cue combination
in object
identification and
discrimination

I hear you better
when I can see you.

Small faces: w = 3 deg

Memory colors in
color perception
(with 3D scanning
and printing)
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Heikkilä, Alho, Hyvönen & Tiippana (2015). Audiovisual semantic congruency during
encoding enhances memory performance. Experimental Psychology, 62, 123-130.
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Principal investigator:
Kaisa Tiippana, docent.
Get in touch:
kaisa.tiippana@helsinki.fi
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We are not very sensitive to
the location of facial features.
Even in the (easiest) case of
horizontal eye location, 80%
of the natural variation is not
recognized.

> Only large deviations from average statistics are useful for us

The Many Faces of Memory
PI Viljami Salmela, Academy Research Fellow
viljami.salmela@helsinki.fi

• Faces are one of the most important
sources of information for social
communication and for transmitting
emotions.
• Perception and integration of facial
features and memory precision of
identities and expressions is studied using
methods of psychophysics, brain imaging
(EEG and fMRI, multivariate pattern
analysis) and computational modelling.
• The role of memory precision in
prosopagnosia is also investigated.

Figure 4. Conflicting information in eyes and mouth.
Figure 5.
Conflicting
information
decreases
performance in
angry-happy
disrcrimination
task.

Figure 6.
Representational
dissimilarity
matrix of 21 brain
regions based on
combined EEG
and fMRI.

Audiovisual semantic memory

•

2

The high sensitivity to the location of facial features is
a myth!

Meronen, Tiippana, Westerholm & Ahonen (2013). Audiovisual speech perception in children with
developmental language disorder in degraded listening conditions. J Speech Lang Hear Res, 56, 211-221.
Heikkilä, Lonka, Ahola, Meronen & Tiippana (2017). Lipreading ability and its cognitive correlates in
typically developing children and children with specific language impairment. J Speech Lang Hear Res,
60, 485-493.

• Semantically congruent audiovisual information can
improve recognition memory.
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Conclusion

• But some people benefit less.
• E.g. children with specific language impairment have problems
with visual and audiovisual speech.
•

Mouth Mouth
UP
DOWN
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Shift in feature location
(SD units, natural variability)

Large faces: w = 6 deg

Research questions:
• How do vision, audition and touch work together?
• Can memory or learning be enhanced by using more
than one sense modality?
Examples of research:

•

Contact information:
lari.vainio@helsinki.fi
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Multisensory perception
and learning

Audiovisual speech

Tiainen et al. (under review)
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Get in touch:
Ilmari.kurki@helsinki.fi
jussi.saarinen@helsinki.fi

How does perceptual information influence planning hand actions?
How do hand actions influence perceptual processes?

3) Precision and power grasps can
systematically
modulate
auditory
processing
of
grasp-congruent
syllables, reflected by the mismatchnegativity (MMN) component of the
event-related potential (ERP).
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Perception & Action

2) Grasp performance influenced the
syllable categorization by increasing
the proportion of responses of the
syllable congruent with the executed
grasp (power grip—[ke] and precision
grip—[te])

stimuli

(3AFC oddity task)
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- The displacement appears to be smaller than earlier
reported.

Tiainen et al. (2016)

• Stimuli: 4 synthetic faces
• 6 conditions randomly interleaved:

Reference hue (CIELAB b*)

- In line with earlier findings: subjects fixate with a retinal
locus that is slightly displaced from peak cone density.

Example studies:
1) The motor-evoked potentials of hand
muscles associated with either a
precision or power grasp, elicited by
stimulating (TMS) the hand motor
representation, exhibited greater
amplitudes during syllable articulation
than in the control conditions.

Methods & results

0,2

• We currently use this
approach to investigate visual
short-term memory to
measure how memories fade
during the retention.
• Combine this technique with
brain imaging (MEG+fMRI)

Komeilipoor et al. (2016)

• What is the sensitivity to the location of facial
features, in terms of natural variability of feature
locations?

• Anthropometric data by Farkas (2005)

Shape-contingent color learning

Conclusions

- Whatever the locus subjects use, they use it extremely
consistently across stimulus runs,
from one day to another.

• BUT: We do not seem to use this information efficiently in face
recognition (Taschereau-Dumouchel & al, 2010)

• SD-scale for the shifts:

Our projects

Test hue (CIELAB b*)

Each represents mean fixation locus
during a mesurement session/day. + is peak
cone density. 2 representative subjects.

• It is commonly assumed that we are highly sensitive
to the changes in the location of facial features

• Eyes shifted inwards/outwards/up/down
• Mouth shifted up/down

The next steps:

Each x represents mean fixation locus during one
30-sec fixation block. 5 subjects (different colors.
Thick red + is location of peak cone density. Only
green x are in correct overall location.

T Peromaa & students M Patrikka, P Tapaninen, A Veilahti

Maria Olkkonen (Durham, Helsinki) & Toni Saarela (Helsinki)

Ilmari Kurki & Jussi Saarinen

Use data analysis techniques
and behavioral psychophysical
tasks to measure how the
sensory information is sampled
and utilized in human visual
system

Sensitivity to the location of
facial features?

Proportion correct

Kilpeläinen (UH), Ratnam & Roorda (UC Berkeley)

Stability across minutes

Prior knowledge and cue
combination in color perception

Information processing and
perceptual learning

Threshold (SD units)

What do we look with?

Figure 1. Distributions of adjustment errors in
face identity matching task.
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Figure 2. Morphed expressions from angry to happy.

Figure 3. Psychometric functions for discriminating angry
and happy expressions.

Figure 7. Face
processing network in
the right hemisphere.

