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: ﺳ ﺨﻨﺮﺍ ﻧﻲ ﻫﺎ
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۲

ﺁ ﻣ ﺮﻳﻜﺎ،. ﺗﻲ.ﺁ ﻱ. ﺍﻡ،ﺁﺭﺵ ﺍ ﻓﺮﺍﺯ

•
•
•

Spatial limits of object processing in brain
Spatial heterogeneity in the perception of face and form attributes. A new
theoretical approach to Translation invariance
Physiological underpinnings of face representation in the primate brain

Abstract:
The identity of an object is independent of where it appears in the visual field. According to
one of the classical tenets of the vision science, the visual system captures this invariance.
Large receptive fields of neurons in the higher brain areas are believed to mediate this
translation invariance. Based on converging evidence from various experiments, many
assumptions of this traditional view are challenged here. A series of experiments has
demonstrated that translation invariance and homogeneity of the visual perception are more
pronounced for lower level visual features that are presumably encoded by neurons with
smaller receptive fields. Using “face adaptation” paradigm, it is shown that the functional
analysis region for face processing is much smaller than what has been thought. These results
also show that face processing is based in retinotopic coordinates across head and eye
movements. These new findings suggest a totally different doctrine for the more modestly
named function; “translation tolerance”. According to the new proposal, translation tolerant
object recognition is not necessarily the result of big receptive fields of neurons in the higher
brain areas. Translation tolerance is perhaps a matter of learning, calibration and statistical
sampling of separate object/feature selective units according to this new view.

ﺁ ﻣ ﺮﻳﻜﺎ،ﻣﺪ ﻳﺴﻮﻥ- ﺩﺍﻧﺸﮕﺎ ﻩ ﻭ ﻳﺴﻜﺎ ﻧﺴ ﻴﻦ،ﺍ ﻣﻴﺮ ﺍ ﺳﺪﻱ
• Biological complexity of gene networks: Towards a quantitative theory
• Model reduction in complete dynamical networks
Abstract:
Complex dynamical systems are ubiquitous. Major questions in biology, such as the origin of
life and its evolution into uncountable forms and behaviors in living organisms have been
investigated concurrent with intellectual contributions to the science of complex systems. Our
progress in understanding biological intelligence is tied to the depth and versatility of
quantitative models of complex dynamics in the relevant organisms. Quantifying variation in
phenotypic and genotypic traits in organisms within a single genotype is regarded as the
quintessential problem facing progress in understanding the nature and properties of the
complex dynamics in biological systems.
A novel view towards understanding variation in traits is to regard variation in phenotypic
traits and diversity of the forms of behavioral response to similar stimuli as results of many
different forms of “Biological Computations” that take place in a biological system, despite all
being qualified as “valid biological programs” for the “same set of genomic algorithms” that
are encoded within a single genotype and stabilized through natural selection and other
evolutionary mechanisms.
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Thus, we are led to an old and challenging problem in theoretical biology, namely, to
characterize Biological Computation rigorously, and to develop the subsequent concepts that
would lead to classification and description of various forms of biological computation that
implement “computationally equivalent forms of genomic algorithms”. A magnificent example
that brings together all the above mentioned considerations is the animal brain. With no
exaggeration, the animal nervous system is the most studied complex dynamical system to
date. The outstanding problem in neuroscience is notorious task of identifying brain activities
and the animal behavior as emergent forms of biological computation.
A quantitative theory of Biological Complexity could be regarded as an essential step that
provides insight into the biological nature of the types of events that comprise distinct cases of
Biological Computation that implement equivalent genomic algorithms, whether in brain or
any other intelligent biological system. Thus, Biological Complexity could be regarded as the
first systematic numerical measure of variation of phenotypic traits in organisms within the
same genotype.
The first lecture lays out the biomolecular panorama for development of a computationally
tractable theory of biological complexity. The second lecture outlines the mathematical
challenges that arise in extending such a theory from the molecular scale to the neuronal and
behavioral domains.
This research is a result of contributions by several students and collaborators in Iran and UW
Madison.

 ﺍﻧﮕﻠﺴﺘﺎ ﻥ،. ﺍﻝ. ﺳﻲ. ﻳﻮ،ﺑﻬﺮﺍ ﻣﻲ

ﺑﻬﺎﺩﺭ

• Individual differences in human behavior and the relationship to brain structure I, II
Abstract:
Human Parietal Cortex Structure Predicts Individual Differences in Perceptual Rivalry
When visual input has conflicting interpretations, conscious perception can alternate
spontaneously between competing interpretations. There is a large amount of unexplained
variability between individuals in the rate of such spontaneous alternations in perception. We
hypothesized that variability in perceptual rivalry might be reflected in individual differences
in brain structure, because brain structure can exhibit systematic relationships with an
individual's cognitive experiences and skills. To test this notion, we examined in a large group
of individuals how cortical thickness, local gray-matter density, and local white-matter
integrity correlate with individuals' alternation rate for a bistable, rotating structure-frommotion stimulus. All of these macroscopic measures of brain structure consistently revealed
that the structure of bilateral superior parietal lobes (SPL) could account for interindividual
variability in perceptual alternation rate. Furthermore, we examined whether the bilateral SPL
regions play a causal role in the rate of perceptual alternations by using transcranial magnetic
stimulation (TMS) and found that transient disruption of these areas indeed decreases the rate
of perceptual alternations. These findings demonstrate a direct relationship between structure
of SPL and individuals' perceptual switch rate.
Reference: Ryota Kanai, Bahador Bahrami, Geraint Rees. Human Parietal Cortex Structure
Predicts Individual Differences in Perceptual Rivalry. Current Biology - 28 September 2010
(Vol. 20, Issue 18, pp. 1626-1630)
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• Collective decision-making
Abstract:
How to "see" the elephant in the dark: social interaction afford reliable belief formation even in
the absence of objective knowledge
Sensory perception is noisy and incomplete. Therefore, our beliefs about physical events that
give rise to perception have limited reliability. This limitation is beautifully portraied by Rumi
in the story of "the elephant in the dark": each observer's description of the elephant is far from
the truth and severely constrained by his limited sensory sample. Rumi concluded that "light"
(ie external source of objective knowledge) is necessary for formation of a reliable belief. In
my talk I will challenge this notion and provide empirical evidence arguing that if Rumi's
protagonists had talked to each other and shared their experience via social interaction, they
could have come to a description of the elephant as accurate as if they had had access to light. I
will also discuss the implications of this finding for social learning in different cultural
contexts by comparing European and Chinese observers.
Reference: Bahrami, B., Olsen, K., Latham, P. E., Roepstorff, A., Rees, G., Frith, C. D.
(2010). Optimally interacting minds. Science, 329 (5995). 1081-1085
 ﻧ ﺮﻭ ﮊ،

•

 ﻣﻮﺳﺴﻪ ﻛﺎ ﻭﻟﻲ،ﻳﺎ ﺳﺮ ﺭﻭﺩﻱ

Mean Field Theory for Inferring Real and Functional Interactions in Neural Networks
I, II

The talks would be mainly based on:
1. Roudi Y., Hertz J. (2010)
Mean Field Theory for Non-equilibrium Network Reconstruction
arXiv:1009.5946v1 [cond-mat.dis-nn]
2. Hertz J., Roudi Y., Thorning A., Tyrcha J., Aurell E., Zeng H. (2010)
Inferring network connectivity using kinetic Ising models,
BMC Neuroscience 2010, 11(Suppl 1):P51
3. Roudi Y., Tyrcha J., Hertz J. (2009)
Ising Model for Neural Data: Model Quality and ApproximateMethods for
Extracting Functional
Connectivity,
Phys. Rev. E, 79, 051915

ﺁ ﻣ ﺮﻳﻜﺎ، ﺩﺍﻧﺸﮕﺎ ﻩ ﻫﺎ ﺭﻭﺍ ﺭﺩ،ﻣﺮ ﻳﻢ ﻭﺯ ﻳﺮﻱ
•
•
•

Perception of speed and position at low luminance
Dissociation of perception and action at low luminance
Vision Demo

Abstract:
The perception of the speed of moving objects and guiding motor reactions to them is a crucial
task of the visuomotor system that has to be performed across dramatic changes in luminance
in everyday life. In a series of studies we demonstrate that the perceived speed of motion is
significantly (up to 30%) overestimated at low luminance. This speed overestimation is a result
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of lengthened motion smear that is caused by an increase in visual persistence at low
luminance. However, we find next that this change in perceived speed does not affect other
speed-dependent responses: neither motion-induced position shifts (the flash lag effect) nor
speed-dependent motor responses (eye and hand movements) are affected by variations in
luminance that have large and significant effects on perceived speed. In conclusion multiple
cues, including motion smear, may contribute to the perception of speed, but not all of them
contribute to determining the position of and guiding responses to moving targets. The cues
that do participate appear to be invariant to wide ranges of luminance.

ﺁ ﻣ ﺮﻳﻜﺎ، ﺩﺍﻧﺸﮕﺎ ﻩ ﻮﺳﺘﻮﻥ،ﺑﺨﺶ
ﺑ

ﺁﺭﺵ ﺰﺩﺍ
ﻥ
ﻳ

• The mystery of mid-level vision and beyond
Abstract:
Mid-level vision may not be a well-defined concept, yet multiple efforts to describe and test
the perception of basic geometrical and physical properties of objects through visual system
grouping and competitive mechanisms related to phenomena like surface appearance,
transparency, and glowing illusions like neon-color spreading entertained many for quite a
while. Psychophysical-microelectrode-type experiments related to binocular rivalry and
disparity-based depth engaged psychophysicist and electrophysiologist into getting a handle
over the temporal and spatial aspects of related neural responses. However, single-cell and
imaging studies show that these phenomena could have their neural signature in multiple visual
areas, inspiring modelers to seek a variety of grouping and synaptic habituation mechanisms all
over to fit the temporal and spatial parameters of candidate models.
I will partially explore a few modeling, electrophysiological, and psychophysical studies
relevant to the above struggles.
• Topics in modeling, psychophysics, and electrophysiology I, II, III
In the presentation, I will give a tour to the modeling work:
Grossberg, S. and A. Yazdanbakhsh, Laminar cortical dynamics of 3D surface perception:
stratification, transparency, and neon color spreading. Vision Res, 2005. 45(13): p. 1725
To cover the phenomenology of transparency and neon color spreading and then offer a tour of
laminar structure based on shunting equations and network. This is rather intended to fulfill the
curiosities related the shunting equations, properties and how to wire things to be consistent
with the psychophysical findings and also not to be inconsistent with physiological findings.
Of course there are “hidden” assumptions in such an endeavor for which the audience are
encouraged to dig out, criticize and discuss.
Then I will sweep the work with Takeo Watanabe about the engineering a stimulus for
stereopsis and 3D vision. It has a bit inspiration form modeling work, but independently can be
considered a pure psychophysics work:
Yazdanbakhsh, A. and T. Watanabe, Asymmetry between horizontal and vertical illusory lines
in determining the depth of their embedded surface. Vision Res, 2004. 44(22): p. 2621
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EQUIPMENT: If some students are interested in stereo-vision, I encourage setting up a
stereoscope (haploscope) in a room to check all of the stereograms in the above paper. If some
students have the ability to cross-fuse, even better!
Then we proceed quickly to the electrophysiology work and some examples of spike-triggered
cross-correlation:
Yazdanbakhsh, A. and M. S. Livingstone (2006). "End stopping in V1 is sensitive to contrast."
Nature Neurosci 9(5): p.697-702.
This can be interesting definitely from a modeling view point.
Then we can continue our tour with a psychophysical work about surface and depth with the
flavor of neon color spreading, ALL IN ONE, DEAL…
Nishina, S., A. Yazdanbakhsh, et al. (2007). "Depth propagation across an illusory surface." J
Opt Soc Am A Opt Image Sci Vis 24(4): 905-10.
If some student is interested, we can talk/plan about the next step in such a study and do a pilot
study in the potential room with haploscope there, if someone is interested to replicate the
dynamical stereogram, even better…
Could one measure the receptive field size psychophysically? No, yes, no, yes, … (might you
remember Gholi va Madar-bozorg), seems I am getting Gholi a bit….
Yazdanbakhsh A. and Gori, S. (2008) A new psychophysical estimation of the receptive field
size, Neuroscience Letters, 438(2): 246-251.
This work makes several assumptions, yet on its own can be considered a rare one. If some
students are more interested toward this direction, they are encouraged to do paper/screen
demo and play with different variants, and even include stereopsis. For more versions they can
consult this one:
Gori, S. and A. Yazdanbakhsh (2008) The Riddle of the Rotating Tilted Lines Illusion.
Perception, 37(4): 631-635.
Hardcore gentlemen interested in the perception of depth with minimal stimulus condition? Go
with this:
Léveillé J., Yazdanbakhsh A. (2010). Speed, more than depth, determines the strength of
induced motion, Journal of Vision, 10(6):10, 1-9
What can be done practically in the class? Well Emmert’s law game, we can do paper and pen
game with that and get more and more confused with depth perception and even feel that the
above article helps substantial confusion toward the understanding of depth perception.
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Timetable for the workshop on
“Introduction to Memory”

ﺑﺮﻧﺎﻣﻪ ﺳﺨﻨﺮﺍﻧﻲ ﻫﺎﻱ ﺩﺍﻧﺸﺠﻮﻳﻲ

Thursday, 30 December 2010
9 Dey 1389
14:00 - 14:45

1. Introduction to memory

Masoud Majed

15:00 - 15:45

2. Microcircuits of hippocampus

Pegah Kalali

16:00 - 17:15

3. Place cell – Grid cell

Ehsan Tadayon – Danesh Kajbaf

17:30 - 18:30

Preliminary workshop: anatomy and hippocampus

Friday, 31 December 2010
10 Dey 1389
14:00 - 14:45

4. Familiarity versus Recollection

Masoud Majed

15:00 - 15:45

5. Molecular basis of memory

Danesh Kajbaf – Ehsan Tadayon

16:00 - 16:30

6. Contextual cueing

Masoud Majed

16:30 - 18:30

Main memory: memory and psychophysics
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ﭼﻜﻴﺪه ﻣﻄﺎﻟﺐ
 .1ﺣﺎﻓﻈﻪ در ﻣﻐﺰ؟
ﺧﺼﻮﺻﻴﺎت ﻋﺠﻴﺐ ﺣﺎﻓﻈﻪ ﻣﻮﺟﻮد درﺳﻴﺴﺘﻢﻋﺼﺒﻲ ﺟﺎﻧﺪاران ﻧﺸﺎن ﻣﻲدﻫﺪ ﻣﻜﺎﻧﻴﺴﻢ ذﺧﻴﺮه اﻃﻼﻋﺎت ﺑﺴﻲ ﭘﻴﭽﻴﺪهﺗﺮ از
ذﺧﻴﺮهﻛﺮدن دادهﻫﺎ در ﻳﻚ  hard diskاﺳﺖ.
ﮔﺮﭼﻪ ﺑﺮ اﺳﺎس ﻣﻄﺎﻟﻌﺎت اوﻟﻴﻪ ﺑﺮروي ﺑﺎزﻳﺎﺑﻲ اﻃﻼﻋﺎت ﺑﻴﻤﺎراﻧﻲ ﻛﻪ دﭼﺎر ﺿﺎﻳﻌﺎت وﺳﻴﻊ در ﻣﻐﺰ ﺷﺪه ﺑﻮدﻧﺪ اﻳﻦﭼﻨﻴﻦ
ﻗﻠﻤﺪاد ﻣﻲﺷﺪ ﻛﻪ ﺣﺎﻓﻈﻪ در ﻫﺮ ﺟﺎﻳﻲ از ﻣﻐﺰ ﻣﻲﺗﻮاﻧﺪ ذﺧﻴﺮه ﺷﻮد ،در دﻫﻪ 1950ﻣﺸﺎﻫﺪه ﻧﻮﻋﻲ ﺧﺎص از اﺧﺘﻼل ﺣﺎﻓﻈﻪ
در ﺑﻴﻤﺎري ﺑﺎ ﻧﺎم ﻣﺴﺘﻌﺎر  H.M.ﻣﻌﺎدﻻت را ﺑﺮﻫﻢ زد .در واﻗﻊ  William Scovilleﺟﻬﺖ ﻛﻨﺘﺮل ﺗﺸﻨﺞ ،ﺑﺨﺸﻲ ﻛﻮﭼﻚ
از ﻗﺴﻤﺖ ﻣﻴﺎﻧﻲ ﻟﻮب ﺗﻤﭙﻮرال ﻫﺮ دو ﻃﺮف ﭼﭗ و راﺳﺖ را از ﻣﻐﺰ  H.M.ﺧﺎرج ﻛﺮد و ﭘﺲ از ﻋﻤﻞ ﺟﺮاﺣﻲ ﺷﺎﻫﺪ
اﺧﺘﻼﻻت وﺳﻴﻊ ﺣﺎﻓﻈﻪ ﺑﻮد Scoville .ﺑﺎ ﻛﻤﻚ  Brenda Milnerو ﺑﺮ اﺳﺎس آزﻣﻮنﻫﺎي ﻣﺨﺘﻠﻒ ﻧﺸﺎن دادﻛﻪ اﺧﺘﻼل
ﺻﺮﻓﺎً در اﻧﻮاﻋﻲ ﺧﺎص از ﺣﺎﻓﻈﻪ رخ داده اﺳﺖ.
ﭘﺲ از آن ﺑﻮد ﻛﻪ ﻣﺤﻘﻘﻴﻦ ﺑﺎ اﻟﻬﺎم از اﺧﺘﻼﻻت ﻣﺸﺎﻫﺪه ﺷﺪه در  H.M.در ﻣﻄﺎﻟﻌﺎت ﺧﻮد اﻧﻮاع ﻣﺨﺘﻠﻒ ﺣﺎﻓﻈﻪ و ﻣﺤﻞ
ذﺧﻴﺮه اﺣﺘﻤﺎﻟﻲ آﻧﻬﺎ را ﺷﻨﺎﺳﺎﻳﻲ ﻛﺮدﻧﺪ.
در اﻳﻨﺠﺎ ﺳﻌﻲ دارﻳﻢ ﺑﺮﺧﻲ از اﻧﻮاع اﺻﻠﻲ ﺣﺎﻓﻈﻪ و ﻣﻨﺎﻃﻖ ذﺧﻴﺮه آﻧﻬﺎ در ﻣﻐﺰ را ﺑﺮرﺳﻲ ﻛﻨﻴﻢ.

Microcircuits of hippocampus .2
 Hippocampusرا ﻣﻲ ﺗﻮان ﻳﻜﻲ از ﺟﺎﻟﺐ ﺗﻮﺟﻪ ﺗﺮﻳﻦ ﺳﺎﺧﺘﺎرﻫﺎي ﺳﻴﺴﺘﻢ اﻋﺼﺎب ﻣﺮﻛﺰي داﻧﺴﺖ.اﮔﺮﭼﻪ
Hippocampusدر اداﻣﻪ ) cortexﻗﺸﺮ( ﻣﻐﺰ ﺷﻜﻞ ﻣﻲ ﮔﻴﺮد ﺳﺎﺧﺘﺎر ﺳﺎده ﺗﺮي ﻧﺴﺒﺖ ﺑﻪ  neocortexدارد.اﻳﻦ
ﺳﺎﺧﺘﺎر  3ﻻﻳﻪ اي در ﻃﻮل ﺗﻜﺎﻣﻞ ﺣﻔﻆ ﺷﺪه اﺳﺖ .ﺳﺎدﮔﻲ اﻳﻦ ﺳﺎﺧﺘﺎر ﺗﺤﻘﻴﻘﺎت ﻫﺮ ﭼﻪ ﺑﻴﺸﺘﺮ ﺑﺮ روي
 Hippocampusرا ﻣﻤﻜﻦ ﺳﺎﺧﺘﻪ اﺳﺖ ﺗﺎ آﻧﺠﺎ ﻛﻪ ﺑﺴﻴﺎري از ﻣﺒﺎﻧﻲ ﭘﺎﻳﻪ ﻋﻠﻮم اﻋﺼﺎب ﺑﺮاي اوﻟﻴﻦ ﺑﺎر در اﻳﻦ ﻗﺴﻤﺖ
ﺷﻨﺎﺳﺎﻳﻲ ﺷﺪه و ﭘﺲ از آن ﺑﻪ دﻳﮕﺮ ﺳﺎﺧﺘﺎرﻫﺎي ﻣﻐﺰي ﻧﻴﺰ ﺗﻌﻤﻴﻢ داده ﺷﺪه اﺳﺖ .ﺑﻨﺎﺑﺮاﻳﻦ ﺷﺎﻳﺪ ﺷﻨﺎﺧﺖ اﻧﺎﺗﻮﻣﻲ و
ارﺗﺒﺎﻃﺎت ﻣﻨﺎﻃﻖ  hippocampusدري ﺑﺎﺷﺪ ﺑﺮاي ورود ﺑﻪ دﻧﻴﺎي ﻣﻐﺰ!

 .3ﺧﻤﻴﺪﮔﻲ ﻓﻀﺎ درﺣﺎﻓﻈﻪ!!
در ﺳﺎل  John O'keefe 1974ﻣﻮﻓﻖ ﺑﻪ ﻛﺸﻒ ﻧﻮرون ﻫﺎﻳﻲ در ﻫﻴﭙﻮﻛﺎﻣﭗ ﺷﺪ ﻛﻪ ﺗﻨﻬﺎ ﻣﺤﺮك ﻓﻌﺎﻟﻴﺖ آﻧﻬﺎ ﻗﺮارﮔﻴﺮي
در "ﻣﻜﺎن" ﺧﺎﺻﻲ از ﻓﻀﺎ ﺑﻮد .او اﻳﻦ ﺳﻠﻮل ﻫﺎ را place cellﻧﺎﻣﻴﺪ .ﻛﺸﻒ اﻳﻦ ﺳﻠﻮل ﻫﺎ ﻧﻈﺮﻳﻪ ﺗﺮﺳﻴﻢ ﻧﻘﺸﻪ اي از ﻓﻀﺎي
ﭘﻴﺮاﻣﻮن را درﻫﻴﭙﻮﻛﺎﻣﭗ ﻣﻄﺮح ﻛﺮد.
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اﺧﻴﺮاً ﺳﻠﻮل ﻫﺎﻳﻲ ﻛﺸﻒ ﺷﺪه اﻧﺪ ﻛﻪ ﻓﻀﺎ را ﺑﻪ ﺷﺒﻜﻪ اي از ﺷﺶ ﺿﻠﻌﻲ ﻫﺎ ﺗﻘﺴﻴﻢ ﻣﻴﻜﻨﻨﺪ.اﻳﻦ ﺳﻠﻮﻟﻬﺎ ﻛﻪ  Gridﻧﺎﻣﻴﺪه
ﻣﻴﺸﻮﻧﺪ اﺣﺘﻤﺎﻻ اﺑﺰار ﻻزم ﺑﺮاي ﺷﻜﻞ ﮔﻴﺮي اﻳﻦ ﻧﻘﺸﻪ ﻓﻀﺎﻳﻲ را ﻓﺮاﻫﻢ ﻣﻴﻜﻨﻨﺪ.

 .4ﭼﻬﺮه ﺷﻤﺎ ﺑﻪ ﻧﻈﺮم آﺷﻨﺎﺳﺖ وﻟﻲ ﻧﻤﻴﺪاﻧﻢ ﻛﺠﺎ ﺷﻤﺎ را دﻳﺪهام....
ﻫﻤﻪ ﻣﺎ ﺑﺎرﻫﺎ اﻳﻦ ﺟﻤﻠﻪ را ﺑﻪ زﺑﺎن آوردهاﻳﻢ و ﺑﺎ وﺟﻮد ﺗﻼش زﻳﺎد ﺑﻪ ﻳﺎد ﻧﻴﺎوردﻳﻢ ﻛﻪ ﻓﺮد ﻣﺨﺎﻃﺐ را ﻛﺠﺎ و در ﭼﻪ
ﺷﺮاﻳﻄﻲ ﻣﻼﻗﺎت ﻛﺮدهاﻳﻢ  .ﺑﺪﺗﺮ آﻧﻜﻪ ﺑﺎ ﺑﻪ ﻳﺎد ﻧﻴﺎوردن ﺟﺰﺋﻴﺎت ،در ﺻﺤﺖ اﻳﻨﻜﻪ ﻓﺮد ﻣﺨﺎﻃﺐ واﻗﻌﺎً آﺷﻨﺎﺳﺖ ﻳﺎ ﻧﻪ
ﺷﺪﻳﺪاً ﺗﺮدﻳﺪ ﻣﻲﻛﻨﻴﻢ ﺗﺎ اﻳﻨﻜﻪ ﻣﺨﺎﻃﺐ ﺑﺎ اﻃﻤﻴﻨﺎﻧﻲ ﺧﺎص دوران ﺧﻮش ﺷﻤﺎ در دﺑﺴﺘﺎن را ﺑﻪ ﻳﺎدﻣﺎن ﻣﻲآورد.
اﻳﻨﻜﻪ ﺗﻔﺎوت اﻳﻦ دو ﻧﻮع ﻳﺎدآوري ﺧﺎﻃﺮات ﺻﺮﻓﺎً ﺗﻔﺎوت در ﻗﺪرت ﻳﺎدآوري اﺳﺖ وﻳﺎ اﻳﻨﻜﻪ اﻳﻦ دو اﺳﺎﺳﺎً دو روﻧﺪ ﻣﺠﺰا
ﺑﺎ ﻣﻜﺎﻧﻴﺴﻢﻫﺎي ﻧﻮروﻧﻲ ﻣﺘﻔﺎوت اﺳﺖ از دﻫﻪﻫﺎي ﮔﺬﺷﺘﻪ ﭼﺎﻟﺸﻲ ﺟﺬاب ﺑﺮاي ﻣﺤﻘﻘﻴﻦ ﺑﻮده اﺳﺖ .ﭼﺮا ﻛﻪ ﭘﺎﺳﺦ آن ﺗﻠﻘﻲ
ﻣﺎ از ﺳﻴﺴﺘﻢﻫﺎي دﺧﻴﻞ در ﻳﺎدآوري و ﺣﺘﻲ ذﺧﻴﺮه اﻃﻼﻋﺎت را ﺗﺤﺖ ﺗĤﺛﻴﺮ ﻗﺮار ﻣﻲدﻫﺪ.
در اﻳﻨﺠﺎ ﺳﻌﻲ دارﻳﻢ ﻧﻈﺮﻳﺎت راﻳﺞ در ﻣﻮرد اﻳﻦ دو ﻧﻮع ﻳﺎدآوري را ﺑﻪ ﺻﻮرت اﺟﻤﺎﻟﻲ ﺑﺮرﺳﻲ ﻛﻨﻴﻢ.

 .5ﺣﺎﻓﻈﻪ ﻣﻮﻟﻜﻮﻟﻲ؟!
"ﺗﺨﺮﻳﺐ ﺣﺎﻓﻈﻪ :ﻣﺮگ ﻳﻚ ﻧﻮرون ﻳﺎ ﻧﺴﻞ ﻛﺸﻲ ﻧﻮرون ﻫﺎ؟ "
ﺣﺎﻓﻈﻪ ﻧﺘﻴﺠﻪ ي ﺑﺮﻫﻢ ﻛﻨﺶ ﺷﺒﻜﻪ اي از ﺳﻠﻮل ﻫﺎي ﻋﺼﺒﻲ اﺳﺖ؛ ﺑﺎ آﻧﻜﻪ ﻫﺮﺳﻠﻮل داراي ﺗﻤﺎم اﻃﻼﻋﺎت ﻣﺮﺑﻮط ﺑﻪ ﻳﻚ
ﺣﺎﻓﻈﻪ ﻣﻲ ﺑﺎﺷﺪ وﻟﻲ ﺑﺎ ﻣﺮگ آن ﺳﻠﻮل اﻃﻼﻋﺎت ﻣﺮﺑﻮط ﺑﻪ آن ﺣﺎﻓﻈﻪ از ﺑﻴﻦ ﻧﻤﻴﺮود.
ﻣﺤﻞ ﺑﺮﻫﻢ ﻛﻨﺶ ﻣﻴﺎن ﻧﻮرون ﻫﺎ ﺳﻴﻨﺎﭘﺲ ﻧﺎﻣﻴﺪه ﻣﻲ ﺷﻮد .ﭼﮕﻮﻧﮕﻲ ﺗﺮﺟﻤﻪ زﺑﺎن ﻣﻮﻟﻜﻮل ﻫﺎ در ﺳﻴﻨﺎﭘﺲ ﺑﻪ ﻣﻔﻬﻮم ﺣﺎﻓﻈﻪ
ﻳﻜﻲ از ﺑﺤﺚ ﺑﺮاﻧﮕﻴﺰﺗﺮﻳﻦ ﻣﻮﺿﻮع ﻫﺎي ﻋﻠﻮم اﻋﺼﺎب ﻣﻲ ﺑﺎﺷﺪ.
در اﻳﻨﺠﺎ ﺳﻌﻲ دارﻳﻢ ﺗﻌﺪادي از ﻣﻜﺎﻧﻴﺴﻢ ﻫﺎﻳﻲ را ﻛﻪ ﻣﻴﺘﻮاﻧﻨﺪ در ﺷﻜﻞ ﮔﻴﺮي ﺣﺎﻓﻈﻪ ﻧﻘﺶ داﺷﺘﻪ ﺑﺎﺷﻨﺪ ﺑﺮرﺳﻲ ﻛﻨﻴﻢ.

 .6ﺣﺎﻓﻈﻪ ﻣﺎ از ﻣﺤﻴﻂ :ﻛﻤﻜﻲ ﺑﺮاي ﻳﺎﻓﺘﻦ اﺷﻴﺎ در ﻣﺤﻴﻂ
ﺑﻪ اﻳﻦ ﺳﻨﺎرﻳﻮ ﺗﻮﺟﻪ ﻛﻨﻴﺪ:
"ﻋﺼﺮ ﻫﻨﮕﺎم وارد اﺗﺎق ﻫﻤﻴﺸﻪ ﻧﺎﻣﺮﺗﺐ و ﺷﻠﻮغ ﺧﻮد ﻣﻲﺷﻮﻳﺪ وﻟﻲ ﻗﺒﻞ از ورود ﺷﻤﺎ ﻣﺎدرﺗﺎن اﺗﺎق را ﻣﺮﺗﺐ ﻛﺮده اﺳﺖ.
اﻣﺎ اﻳﻦ ﻣﻮﺿﻮع ﺷﻤﺎ را ﺷﺪﻳﺪاً ﻋﺼﺒﺎﻧﻲ ﻛﺮده ﭼﺮاﻛﻪ ﺟﺰوهﻫﺎي اﻣﺘﺤﺎن ﻓﺮداي ﺧﻮد را ﭘﻴﺪا ﻧﻤﻲﻛﻨﻴﺪ .ﺑﺎ ﺳﺮوﺻﺪاي ﺷﻤﺎ
ﻣﺎدرﺗﺎن وارد اﺗﺎق ﺷﺪه و ﺑﺎ ﻣﻬﺮﺑﺎﻧﻲ ﺑﻪ ﺷﻤﺎ ﻧﺸﺎن ﻣﻲدﻫﺪ ﻛﻪ ﻣﺤﻞ ﺟﺰوهﻫﺎي اﻣﺘﺤﺎﻧﻲ ﺷﻤﺎدﺳﺖﻛﺎري ﻧﺸﺪه و ﻓﻘﻂ ﺑﻘﻴﻪ
وﺳﺎﻳﻞ ﻣﺮﺗﺐ ﺷﺪهاﻧﺪ .ﺷﻤﺎ ﺑﺎ وﺟﻮد آﻧﻜﻪ واﻗﻌﺎً ﻧﻤﻲﺗﻮاﻧﺴﺘﻴﺪ ﺟﺰوهﻫﺎي اﻣﺘﺤﺎﻧﻲ را ﭘﻴﺪا ﻛﻨﻴﺪ ﺟﻮاﺑﻲ ﻧﺪارﻳﺪ".....
در اﻳﻨﺠﺎ ﺳﻌﻲ ﻣﻲﻛﻨﻴﻢ ﺑﺎ ﺑﻴﺎن آﻧﭽﻪ  jiangو  chunدر ﺳﺎل  contextual cueing 1998ﻧﺎﻣﻴﺪﻧﺪ ﺣﻖ را ﺑﻪ ﺷﻤﺎ ﺑﺪﻫﻴﻢ.
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Neuronal Spike-Train Analysis, A Case Study
Hessameddin Akhlaghpour

Using simultaneous recordings of neurons in different brain regions of a macaque performing
visual tasks, I intend to explore methods and techniques that attempt to analyze neuronal spike
trains. Various pattern recognition methods may be used to classify spike trains. I will
primarily focus on utilizing Bayesian inference to extract stimulus information from neural
codes. Through analysis of this data we can observe traces of visual stimuli coding during the
delay period were the visual stimulus has disappeared. This gives us insight on how working
memory might function in the brain. In addition, analysis of repeated recordings of single
neurons can be helpful in comparing firing rate models with spike timing models, and
determining whether it is the temporal pattern that codes information or simply spike
frequency. In this talk I will demonstrate several elementary effects observed in neuronal codes
which can give us insight in how neurons behave.
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