THE BRAIN'S MIRROR
A number of years ago I started attending a martial arts class taught by Gregory Yau, a Shaolin master. The martial arts can be viewed as effective combat systems, sophisticated meditative disciplines, or as an integration of both approaches. Greg taught a style of gung-fu, a generic term for acquired skill, based upon techniques developed at the Shaolin Temple in China that date back to the sixth century. His focus was upon the spiritual dimensions. My intention was to observe the details of the body movements to understand how slight changes in the movement pattern altered the effectiveness of the training. I was in effect a "scientific observer" once a week of the practices and the training videos that Greg played and gave me. However, I was in for a surprise. My physical strength and well being were being enhanced by merely observing. When Greg and his students tested my grounding it was as solid as theirs and blows to my arm were painless to me but hurt the "attacker." This greatly surprised the young students since I was in my 70s and essentially not doing the practices. A side effect was that a skipping heart beat that had existed for decades disappeared. 

I was never able to satisfactorily explain what was happening. However, recent research on a "mirror" mechanism built into our brain has shed some light on the effects that I was experiencing. There has been discovered a class of neurons in the brain called "mirror neurons" that have the amazing ability to transmit electrical impulses not only during the execution of a particular action, but also during observation of the equivalent action being carried out by someone else. Neuron activity in the brain has been found to mirror not only movements but also intentions, sensations, and emotions of those around us. For example, you are watching a movie and on the screen you see a tarantula moving across the pillow towards a man in bed. If you get the creeps as you watch the tarantula crawl up the man's arm, it's because the scene activates the same neurons that would be responding if the tarantula were crawling up your arm -- your brain translates what you are observing into sensations. 

Neuroscientists have documented this type of brain mirroring first in monkeys and later in humans. Researchers have used functional magnetic resonance imaging (fMRI) and other techniques to investigate brain mirroring and have identified mirror-like activity in several regions of the human brain. The research findings also suggest that the mirror neurons encode particular observed actions in context-dependent ways -- in effect the brain's mirroring allows one to understand another's intentions -- for example, are you moving your arm to get food to eat or to get a non-food object? 

Our brain's mirroring ability enables us to learn from watching others. It is an important real-life survival skill -- in fact people with autism and related disorders tend to have abnormalities in their brain's mirroring system. Today's electronic technology bombards us with a magnitude of images that human brains have never experienced before -- we are creating an artificial visual "reality." The effects can be either positive or negative upon our bodies and emotions. Continuous repetition is considered essential in advertising, sports, and spiritual practices -- it is a technique to imprint or "rewire" the brain. Repeated observation of the sacred gung-fu movements strengthens me. However, what happens to the brains and bodies of young men, women, and children who are repeatedly observing and experiencing the violence and horrors of war and terrorism in areas like Iraq, Palestine, and the Sudan? And what is happening to the be brains of our children as they watch the increasing levels of violence being projected via our television, movies and computer games? Only through understanding and our intentions can we use the mind mirroring process to guide us towards a more humane future.

William C. Gough, FMBR Chairman of the Board , October 2005 billgough@fmbr.org 
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WHAT DO MIRROR NEURONS MEAN?
The discovery of mirror neurons in the frontal lobes of macaques and their implications for human brain evolution is one of the most important findings of neuroscience in the last decade. Mirror neurons are active when the monkeys perform certain tasks, but they also fire when the monkeys watch someone else perform the same specific task. There is evidence that a similar observation/action matching system exists in humans. The mirror system is sometimes considered to represent a primitive version, or possibly a precursor in phylogeny, of a simulation heuristic that might underlie mindreading. 

Today, mirror neurons play a major explanatory role in the understanding of a number of human features, from imitation to empathy, mindreading and language learning. It has also been claimed that damages in these cerebral structures can be responsible for mental deficits such as autism. The virtual workshop will address the theoretical implications of the discovery of mirror neurons. The discussion will try to set the explanatory scope of the phenomenon, and evaluate to what extent it can provide a new empirical ground for a variety of human mental abilities. 

This workshop has been sponsored by the European Science Foundation as a network activity of the Programme Origins of Man, Languages and Language (OMLL). 

The shared circuits model. How control, mirroring, and simulation can enable imitation and mind reading 
Susan L. Hurley
Imitation and mind reading are human socio-cognitive skills, which contribute in many ways to what it is like to be a person. The shared circuits model explains how they could be enabled in subpersonal functional terms, that is, in terms of mechanisms of control, mirroring and simulation. Neural mirror systems may provide part of the implementation of this functional model. The model connects a shared information space for perception and action with a shared information space for self and other, while at the same time illustrating how the distinctions between perception and action, self and other, and possible and actual can be overlaid on these shared information spaces. In this model, information about intentional agents arrives in the first person plural: without distinction or inference between self and other. The model avoids the common conception of perception and action as separate and peripheral to central cognition. Rather, it develops the implications of an active view of perception for the perception of action, and shows how informational resources for embodied social cognition can be built on those for active perception. Date of publication: 15 February 2005 

Mirror Systems, Social Understanding and Social Cognition 
Alvin Goldman
The Parma group has recently suggested some accounts of the role of mirror mechanisms in social understanding. The various accounts are not equivalent, however. So which one do they really intend, and is it adequate? They also propose to unify all social cognition under the banner of mirror mechanisms or simulation mechanisms. Which kinds of mechanisms, exactly, do they mean, and which would be adequate for the job? I argue that neither motor mirror mechanisms nor mirror mechanisms in general are promising as a complete story. A broad notion of simulation, however, which includes mirror mechanisms as a special case, might well work. Date of publication: 24 January 2005 

Mirror neurons and action observation. Is simulation involved? 
Gergely Csibra
I challenge the claim that the discovery of mirror neurons in the macaque brain supports a simulationist account of action understanding. Although the existence of such neurons does indeed suggest that the representation of executed and observed actions may share neural resources, simulation theories also assert that the understanding of observed actions is achieved *by virtue* of this shared representation. However, the evidence from single-cell studies suggests that mirror neurons receive highly interpreted ("well understood") input about observed actions, and lack enough specificity in observation-execution matching. These aspects of the findings are incompatible with a simulationist account of action understanding. Date of publication: 4 January 2005 

The Motor Theory of Social Cognition. A Critique. 
Pierre Jacob
Marc Jeannerod
Recent advances in the cognitive neuroscience of action have considerably enlarged our understanding of human motor cognition. In particular, the activity of the mirror system first discovered in non-human primates seems to provide an observer with the understanding of a perceived action by means of a direct matching of the agent’s observed movements onto the observer’s own motor repertoire. Could not such a mechanism be the basis of the human ability to understand other minds and thus be the basis of human social cognition? Here we express our skepticism about the motor theory of social cognition. Date of publication: 1 December 2004 

Intentional Attunement. The Mirror Neuron system and its role in interpersonal relations 
Vittorio Gallese
Neuroscientific research has unveiled neural mechanisms mediating between the personal experiential knowledge we hold of our body and the implicit certainties we simultaneously hold about others. Such personal, body-related experiential knowledge enables our intentional attunement with others, which in turn constitutes a shared manifold of intersubjectivity. A direct form of "experiential understanding" is achieved by modeling the behavior of other individuals as intentional experience on the basis of the equivalence between what the others do and feel and what we do and feel. This parsimonious modeling mechanism is embodied simulation. The mirror neuron system is likely a neural correlate of this mechanism. Date of publication: 15 November 2004
MIRROR NEURONS and imitation learning as the driving force behind "the great leap forward" in human evolution
By V.S. Ramachandran 

The discovery of mirror neurons in the frontal lobes of monkeys, and their potential relevance to human brain evolution — which I speculate on in this essay — is the single most important "unreported" (or at least, unpublicized) story of the decade. I predict that mirror neurons will do for psychology what DNA did for biology: they will provide a unifying framework and help explain a host of mental abilities that have hitherto remained mysterious and inaccessible to experiments. 

There are many puzzling questions about the evolution of the human mind and brain: 

1) The hominid brain reached almost its present size — and perhaps even its present intellectual capacity about 250,000 years ago . Yet many of the attributes we regard as uniquely human appeared only much later. Why? What was the brain doing during the long "incubation "period? Why did it have all this latent potential for tool use, fire, art music and perhaps even language- that blossomed only considerably later? How did these latent abilities emerge, given that natural selection can only select expressed abilities, not latent ones? I shall call this "Wallace's problem", after the Victorian naturalist Alfred Russell Wallace who first proposed it. 

2) Crude "Oldawan" tools — made by just a few blows to a core stone to create an irregular edge — emerged 2.4 million ago and were probably made by Homo Habilis whose brain size was half way (700cc) between modern humans (1300) and chimps (400). After another million years of evolutionary stasis aesthetically pleasing "symmetrical" tools began to appear associated with a standardization of production technique and artifact form. These required switching from a hard hammer to a soft (wooden?) hammer while the tool was being made, in order to ensure a smooth rather than jagged, irregular edge. And lastly, the invention of stereotyped "assembly line" tools (sophisticated symmetrical bifacial tools) that were hafted to a handle, took place only 200,000 years ago. Why was the evolution of the human mind "punctuated" by these relatively sudden upheavals of technological change? 

3) Why the sudden explosion (often called the "great leap" ) in technological sophistication, widespread cave art, clothes, stereotyped dwellings, etc. around 40 thousand years ago, even though the brain had achieved its present "modern" size almost a million years earlier? 

4) Did language appear completely out of the blue as suggested by Chomsky? Or did it evolve from a more primitive gestural language that was already in place? 

5) Humans are often called the "Machiavellian Primate" referring to our ability to "read minds" in order to predict other peoples' behavior and outsmart them. Why are apes and humans so good at reading other individuals' intentions? Do higher primates have a specialized brain center or module for generating a "theory of other minds" as proposed by Nick Humphrey and Simon Baron-Cohen? If so, where is this circuit and how and when did it evolve? 

Continue... 
NOVA - http://www.pbs.org/wgbh/nova/sciencenow/3204/01.html
