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   Hyderabad.
“Technology” is a broad concept that deals with a species' usage and knowledge of tools and crafts, and how it affects a species' ability to control and adapt to its environment. ...

      Dr.Lawrence Farwell ,the neuro scientist developed “brain printing technology”.He introduce viewers to an evolving technology that looks directly into the brain to pinpoint and chart the very origin of deception. Given its seeming ability to reveal any of an event and its details, brain fingerprinting has great potential in crime detection. The F.B.I. and C.I.A. hope it will become one of the most significant breakthroughs since the advent of DNA analysis.   
Brain Fingerprinting is a scientific method of determining whether certain information is stored in a brain, or is not stored in a brain. If the person has committed a crime he will have certain information relevant to that crime stored in his brain. So we can use Brain Fingerprinting to determine scientifically whether he committed the crime or not.




INTRODUCTION:

Brain Fingerprinting seeks to reveal that memory, by showing the suspect evidence taken from the crime scene.  A head band with sensors is placed on the subject.  A series of pictures or words is flashed on the screen. The computer records the brain waves produced in response to what the subject sees.  The responses are recorded as a wave form. By analyzing the pattern of waves, we can determine if the subject is recognizing what he is seeing.

             The key is finding brain prints.  "Think of your hand touching a mirror," explains Norseen. "It leaves a fingerprint."  BioFusion would reveal the fingerprints of the brain by using mathematical models. "Just like you can find one person in a million through fingerprints," he says, "you can find one thought in a million."5
              By this process of BioFusion, (Lockheed Martin, 2000) information is placed in a database, and a composite model of the brain is created. By viewing a brain scan recorded by (functional) magnetic resonance imaging (fMRI) machine, scientists can tell what the person is doing at the time of recording – say reading or writing, or recognise emotions from love to hate. “If this research pans out”, says Norseen, “you can begin to manipulate what someone is thinking even before they know it.”  But Norseen says he is ‘agnostic’ on the moral ramifications, that he’s not a mad scientist – just a dedicated one.  "The ethics don’t concern me,” he says, “but they should concern someone else.

   
         Determining whether an individual is telling the truth or telling a lie has been a goal of humankind for centuries . Early methods of lie detection—as well as some modern techniques—rely on observations of proposed nonverbal indicators of deception, such as increased perspiration, changing body positions, or subtle facial expressions . 
However, there has been an effort to develop and use technology (ie, the standard polygraph and infrared thermal imaging  to aid in the identification of deception by measuring changes in sympathetic nervous system responses.  Of several techniques that are currently used and several others that are being developed to aid in the detection of deception, the standard polygraph examination is the most reliable (reliability, 80%–90%) and widely used . Although the polygraph test has become the most common method used to detect deception, it has several drawbacks . 
These include failure of the examiner to properly prepare the examinee, misinterpretation of physiologic data on the polygraph charts, and subjectivity involved in polygraph testing. One of the major problems with the polygraph test is that it is entirely based on measurement of the sympathetic nervous system response; however, sympathetic nervous system response is not unique to deception and it can occur in other normal emotional states (ie, guilt, excitement, anger). 
Functional magnetic resonance (MR) imaging based on blood oxygen level–dependent (BOLD) imaging is a method that is used to measure indirect responses that are tightly coupled with neuronal activity, and it is used to map human brain functions . This technique may enable accurate mapping of the regions of the brain that are involved in higher cortical functions, including cognitive processes such as deception and truth telling. Results of several functional MR imaging studies have shown the prefrontal cortices, parietal lobes, and anterior cingulate are activated during judgment, manipulation of information, and planning of response, including inhibition . These studies did not use standard polygraph techniques or innovations from that field of expertise or a real-life task that would elicit cognitive and emotional responses. The techniques used in these studies varied and included guilty knowledge testing , digit memory testing , card sorting testing , and neuropsychologic evaluations . 
Thus, the purpose of our study was to examine the neural correlates during deception and truth telling by using functional MR imaging and an ecologically valid task and to compare these results with the results of a standard polygraph examination. 
METHODS  :

                    The relevant situation used in this study was a mock shooting, in which a starter pistol with blank bullets was fired in a testing room in the functional neuroimaging center at Drexel University. Prior to the study, subjects were informed about gun safety and instructed to fire a pistol with blank bullets. None of the subjects reported having any distress or upset feelings. They were asked to wear goggles for eye protection. The functional MR imaging laboratory is a safe environment, and care was taken to not affect other medical projects. This was followed by an interview phase that used the forensic assessment interview technique , in which the subjects were asked about their involvement in the study and basic demographic information was gathered. Functional MR imaging and polygraph testing were performed after the interview. 
Of the 11 subjects, five were asked to tell the truth (scenario 2; ie, they were not involved in the relevant situation), and six were asked to deliberately lie (scenario 1; ie, deny their involvement in the relevant situation). We pooled the subjects who were asked to lie; hereafter, they are referred to as guilty subjects. We also pooled the subjects who were asked to tell the truth; hereafter, they are referred to as nonguilty subjects. The subjects were informed that they would be rewarded $25 for correctly following the instructions given by one of the investigators (S.H.F.). For guilty subjects in the lie-only condition (ie, subjects were asked to lie to all questions), the relevant question was a subjective lie, since the shooter declared his or her lie with a "yes" response, which was actually the truth. In nonguilty subjects, subjects who told the truth lied to relevant questions, which they declared with a "yes" response and admitted to a crime they did not commit. Similarly, for guilty subjects in the truth-only condition (ie, subjects were asked to respond truthfully to all questions), the relevant question was a subjective truth, since the shooter declared the truth with a "no" response, which was actually a lie. In nonguilty subjects, the subjective truthful response to relevant questions was "no," since the subjects truthfully denied the act they did not commit.

Everyone’s brain has a complex surface anatomy. The organization of each person’s brain function (e.g. movement, sensation, language) is unique. Because of this, brain surgery may require “mapping” of these important functions to make surgery safer.

The Arthur A. Ward Jr. Professor of Neurological Surgery, is the expert at the University of Washington, specializing in brain mapping for adults with brain tumors and epilepsy. 

Resection (removal) of brain tumors, and removal of areas of the brain which are generating seizure activity in medically intractable epilepsy (cortical resections), are delicate operations that often require identification of essential areas of the brain. Neurosurgeons at the University of Washington in Seattle use a technique called Functional Brain Mapping .

Any condition that requires entry into the brain or resection of part of the brain may be aided by functional mapping. This is determined by the proximity of the surgery to areas of the brain that are critical for function. These conditions include surgery for brain tumors of all types and surgery for medically refractory epilepsy.

Motor mapping and sensory mapping can be performed with the patient under general anesthesia, while language mapping requires the patient to be awake during the mapping. For awake mapping, the patient is under anesthesia (asleep) except during the mapping part of the procedure.
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	Sensory mapping is performed by electrically stimulating a nerve in the arm or leg and then recording the brain's response. This is called somatosensory evoked potentials or SSEP's.  - 
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Motor mapping is performed by electrically stimulating the brain directly in order to elicit patient movement. Although the patient may be under general anesthesia, movements can still be evoked. 
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	: The areas of the brain essential for movement (motor cortex; shaded area in left photo) and sensation (sensory cortex; shaded area in right photo) are on the opposite side of the body can be identified with electrical stimulation of the surface of the brain.


Language mapping commences after all anesthetic is stopped and the patient is fully awake. Why isn't this painful? Only the scalp has sensation. The skull and the brain have no sensation at all. After the patient is asleep, the surgeon injects local anesthetic (just like at the dentist) into the scalp. The patient is asleep during this part of the procedure, so this is not painful. Once the patient is fully awake, the surgeon electrically stimulates the patient's brain, the patient names objects presented on slides. When the area that is essential for language is stimulated, the patient is unable to name the presented object. 
Watch any murder mystery on television, read any crime story in the papers, and there's bound to be a mention of a lie detector test. Today, most of us think of the polygraph's spikes and drops as a classic (but flawed) indicator of truth and deception. But a revolutionary technology called "brain fingerprinting" may be about to change our perceptions.
While conventional lie detectors rely on fluctuations in respiration, perspiration and blood pressure, "brain fingerprinting" is based on a sub-set of brain waves that register as brief electrical patterns when a person recognizes familiar stimuli. Imagine, for instance, that a murder suspect maintains his innocence. While in custody, he is read certain words related to the crime in question. A computer records and measures the brain's response to these stimuli, yielding results that suggest whether or not the suspect's memory holds information about the crime that only the perpetrator could know. Or the system might also suggest if a suspect is a terrorist by indicating that he or she recognizes classified details of an enemy training camp.
"Brain Fingerprinting" is a portrait of this new advancement, a powerful forensic tool that may far surpass the accuracy of the polygraph test and permanently change the way suspects are convicted.

We believe the brain areas that are active during deception will always be active when the subject tells a lie. Likewise, we believe the same areas will always be inactive when the subject tells the truth. A subject can attempt to create a false-negative outcome (ie, deceptive person erroneously determined to be truthful) by attempting countermeasure techniques to irrelevant or comparison questions during the polygraph examination. 
The cognitive aspects of telling a lie are not measured by a polygraph, since this test is only used to measure the anxiety expressed by the limbic system. The polygraph does not measure the result of activity in the frontal lobe that is presumably working to inhibit the truth and construct a lie. 
Fourteen areas of the brain were active during the deceptive process across the three lie conditions. The lingual gyrus of the left hemisphere, which is associated with differentiating language, was active. The lingual gyrus, middle occipital gyrus of the left hemisphere, and fusiform gyri of the right hemisphere have been associated with silent reading of sentences and are probably associated with linguistic processing of sentences, as well as mental sequencing associated with sentence structure and meaning. Sublobar insula areas have been shown to be associated with feelings of disgust and nausea. The anterior cingulate is involved in a number of processes, but attention and response inhibition are the probable causes of activation in this study. The inferior parietal lobe in the right hemisphere and the inferior frontal gyri in the left hemisphere may be part of the so-called mirror neuron system involved in mentally representing one's own behaviors, as well as similar behaviors in others. 
The inferior parietal lobe in the right hemisphere is also involved in representation of the self-concept in the mind; therefore, patients who have lesions in this area—especially in the right hemisphere—experience misidentification syndromes when they no longer believe the left half of their body belongs to them (hemibody neglect syndrome). The medial frontal gyrus has been associated with social cognition or thinking about other people's thoughts, social interactions, and the consequences of such interactions. The caudate is the part of the basal ganglia involved in motor control. The hippocampus, which is primarily associated with memory and emotions , was active during the deception process in the current study. 
The precuneus is involved in autobiographical memory, expert memory for past behaviors in which the person has been involved, and determination of mental imagery (ie, whether one's mental imagery is correct). The posterior cingulate is associated with some emotional processing and functions similar to those of the precuneus. The posterior cingulate may also be associated with internal feelings of discomfort. 
During truth telling, of the seven regions activated, the only new activated area that was seen in addition to the previously mentioned activated areas was the inferior temporal lobe in the left hemisphere, which has been associated with memory of faces and may be involved in spatial and temporal encoding of events (ie, when, where, and how events occurred). 
A major limitation of this study was that one of the investigators (F.B.M.) had knowledge about all phases in the study, which was necessary to coordinate the group role assigned to each subject (guilty subjects or nonguilty subjects) and thus established "ground zero" truth to measure the accuracy of the polygraph test and functional MR imaging procedures that were to follow. The other researchers were blinded to subject condition. 

How Brainfingerprinting Testing Works - Criminal Justice System
 

The fundamental difference between the perpetrator of a crime and an innocent person is that the perpetrator, having committed the crime, has the details of the crime stored in his memory, and the innocent suspect does not. This is what Brainfingerprinting testing detects scientifically, the presence or absence of specific information.

 

In a Brainfingerprinting test, relevant words, pictures or sounds are presented to a subject by a computer in a series with irrelevant and control stimuli. The brainwave responses to these stimuli are measured using a patented headband equipped with EEG sensors. The data is then analyzed to determine if the relevant information is present in the subject’s memory. A specific, measurable brain response known as a P300, is emitted by the brain of a subject who has the relevant information stored in his brain, but not by a subject who does not have this record in his brain. 

Helps to Exonerate the Innocent   

     

Terry Harrington was convicted of murder in 1978 in Iowa and was serving a life sentence in prison. In 2000 Dr. Farwell conducted a Brainfingerprinting test on Mr. Harrington, which showed that the record stored in Harrington’s brain did not match the crime scene and did match his alibi. Confronted with the Brainfingerprinting evidence, the only alleged witness to the crime recanted. In a sworn statement admitted as evidence, Harrington’s accuser confessed that he had lied in the original trial to avoid being prosecuted for the crime himself. Harrington appealed for a new trial based on the Brainfingerprinting results and on the additional evidence discovered during the development of the test. On February 26, 2003 the Iowa Supreme Court has reversed the conviction of Terry Harrington and ordered a new trial, capping a 24-year-quest for justice by the Omaha, Nebraska man. In October of 2003 the State of Iowa elected not to retry him. Mr. Harrington is now a free man.
National Security Applications     

In a terrorist act, evidence such as fingerprints or DNA may not be available, but the brain of the perpetrator is always there — planning, executing, and recording the crime. There are memories of the crime stored in the brain of the perpetrator and in the brains of those who helped plan the crime. Brain Fingerprinting Laboratories technology can detect these records stored in the brain and help identify trained terrorists before they strike, including those that are in long-term “sleeper” cells. The technology will also be used to improve security in areas like VISA applications and the protection of classified information.

A Scientific Solution to a Timeless Problem 

How do we decide who should be convicted for a particular crime? Who is innocent and who should be freed? Who is a trained terrorist and who can safely be granted a visa to enter the United States? Is an Alzheimer’s medication improving a patient’s memory – if so, does it work better for a patient than other treatments? In all of these situations, the task is to determine the facts - accurately. In the past no accurate, scientific procedure has been available to accomplish these goals. 
This exciting new technology will be used to help make criminal justice systems more fair and efficient, it will help speed medications for Alzheimer’s to market and it will give researchers in advertising a tool to help understand the impact media campaigns. 
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THE TRUTH SHALL SET YOU FREE -- In this case, it was the truth that convicted suspected serial rapist and murderer James B. Grinder, right. The test conducted by Fairfield scientist Dr. Farwell, left, identified Grinder as the rapist and murderer of Julie Helton in Macon County, Missouri, 15 years Ago.
CONCLUSION :  

Law is a living process, which changes according to the changes in society, science, ethics and so on. The Legal System should imbibe developments and advances that take place in science as long as they do not violate fundamental legal principles and are for the good of the society. The criminal justice system should be based on just and equitable principles. The issue of using narcoanalysis test as a tool of interrogation in India has been widely debated. The extent to which it is accepted in our legal system and our society is something, which will be clearer in the near future. 
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