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Title – Mapping Polygraph: A Bibliometric Analysis and Evolving Scientific Trajectory
Abstract
The accurate detection of deception in human interactions has long been of interest across a broad array of contexts and has been studied in many fields, including psychology, communication, and law enforcement. The truth is the fundamental pillar and a vital prerequisite for serving justice to maintain the integrity of peace and harmony within society. But obtaining the truth and achieving its distinction from deception within civilized standards is what poses a challenge for all law enforcement agencies in any country. Although there has been a range of scientific techniques which can be used to detect lying by analyzing the physiological activities of the human body to aid in more efficient crime investigation and thereby serve justice, their admissibility in the court of law has become a topic of debate. Therefore, in this review, an attempt has been made to understand the underlying issues in the use of polygraph and legal issues associated with it. Recent developments in polygraph and stress detection are explored in this review paper. Furthermore, a comparison has been made with the legal position of the polygraph in India with other countries across the world using a bibliometric analysis tool.
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1. Introduction
The detection of truth is at the heart of the legal process1. However, scientists and lawyers live in different cultures with different goals. The most important goal for a scientist is to find the truth, whereas the goal for a lawyer is to get a decision from the jury. The courts and lawyers need to determine whether the accused is guilty or not, liable or not, competent or not, adult or not, insane or not, and so on, without a shadow of doubt i.e. whether the probability of certain facts is or is not high enough for a certain kind of judgement. Scientists have no special expertise on legal or policy issues. That is why courts in the past usually did not allow psychiatrists to testify on ultimate legal issues in trials following pleas of not guilty because of insanity. However, this restriction was removed by federal courts in last few decades2.
	Although scientists can determine error rates for methods of lie detection, the issue is not as simple as it looks. For a given situation, one might encounter two types of errors, which are false negatives and false positives. The first kind of errors, false negatives, are those types of errors in which the test results show that the person is not lying, when in fact the subject is lying. The second type of error, false positive, includes situations when the test results show that the person is lying, when in fact the subject is not lying. These error rates for different errors may vary considerably. For example, in case a prosecutor asks for the use of a lie detection technique on a defence witness to ensure the validity of an alibi of the accused, the error rate for false positives will matter more compared to that of false negatives. In another scenario, if the defendant asks for a lie detection test of the accusing witness to verify his claim of seeing the defendant running away from the crime scene, the rate of false negatives becomes more important than the rate of false positives. Therefore, it’s up to the court and lawyers to decide which error rate is the one that matters for each particular aspect of lie detection tests 1–3.  
	The validity of a lie detection technique means its ratio of accuracy regarding the detection of deception and truthfulness. These tests often take several forms, and their validity can be measured in a number of ways. It is also important to note that these techniques rely on the assumption that the technique measures the same property with a certain degree of consistency. High reliability results in high repeatability. It is necessary for such methods to adequately measure the underlying traits; it has been designed to measure. This is known as “construct validity”. Criterion validity, another important aspect of validity, deals with the relationship between the test results and the ground truth. 
	All lie detection techniques, like all human cognitive behaviour, has its roots in neuroscience, but the term neuroscience-based lie detection describes newer methods of lie detection that aim to detect deception based on the information about activity in a subject’s brain. Such techniques include the most commonly used polygraph, along with other techniques such as narco-analysis and brain fingerprinting. The core issue of debate is the legality of using inhuman degrading methods to confess to the crime, as well as its self-implicating nature in many cases4. The regulations for the use of such techniques may vary from country to country. For example, the use of lie detection is legal in the United States, where lie detection techniques are used in a range of cases, including security screening and different criminal cases. In the upcoming sections, an attempt has been made to outline the legal issues associated with three main lie detection techniques, namely polygraph, narco-analysis, and brain fingerprinting. Furthermore, the legal statuses in different countries are also compared. 	
2. Polygraph analysis
The polygraph, commonly called the “lie detector”, contrary to its name, does not detect lies or deception but only the psychological response that accompanies emotional reactions to guilt, shame, and anxiety. This technique relies upon the physiological actions within the body to detect deception 5. This technique rests its base on the psycho-somatic responses of the human body. Developed by William Moulton Marston in 1917, the first ever polygraph comprised primarily of a blood pressure cuff 6,7. It was later expanded by John Larson, a police officer, in 1932 to include four measured physiological parameters: heart rate, blood pressure, respiratory rate and galvanic skin response6. It was also termed as the Cardio-Pneumo Psychograph, or polygraph, or lie detector8. The Respiratory rate, changes in blood pressure and galvanic skin responses that represent the bioelectric reactivity of the skin are the main parameters that account for the deception detection purpose herein9. The polygraph exam is scored on a scale of zero (no difference) to three (dramatic difference) by the examiner and is based on the degree of physiologic change from baseline10. 
2.1. India
`In India, polygraph is currently used in the investigation of many criminal investigations conducted by CBI (Central Bureau of Investigation), judiciary and other law enforcement agencies at both state and national levels. It is used to verify statements, to accelerate the investigation process, scientific interrogation, and to corroborate the findings of the investigation. In a landmark judgment, the Madras High Court conveyed that the investigating agency is required to complete the investigation within a reasonable time; if not, the benefit of delay is given to the accused. If the accused fails to cooperate with the investigating process undertaken during custodial interrogation, to unravel the mystery surrounding the crime, a scientific investigation method may have to be carried out to find the truth. However, the use of deception detection techniques for criminal investigation was questioned on the grounds of fundamental rights violations, such as Article 20(3) and Article 21 in one of the Supreme Court judgments.
The legal provisions of expert evidence, in this case, the polygraph test, are presented in the Indian Constitution, the Code of Criminal Procedure (CrPC), Indian Evidence Act (IEA). In the Indian Constitution, there are various provisions which are related to the protection of the accused person. In the Constitution of India, the provisions of life, liberty and freedom have been given under Articles 20 and 21. Article 20(3) states that “no person accused of any offence shall be compelled to be a witness against himself”. Under this Article, only an accused person can avail the protection if he is compelled to be a witness against himself 4. Every civilized society guarantees the right against self-incrimination as a fundamental principle of fair trial in a criminal offence. According to this principle, a person accused of a criminal offence cannot be forced to incriminate himself or yield evidence against himself. It has been held that the protection is available only to the evidence which requires a volitional act on the part of the accused person, thus rendering it testimonial or communicative in nature, and it will not protect the taking of a blood sample, fingerprint, etc., from the accused. The protection would be available only from the time the person is charged with an offence; it does not extend to the pre-accusation or investigation stage if a strict interpretation of Article 20(3) is done. The immunity will not be available to a person against whom no accusation has been made when a compulsory process or notice is issued directing him under pain or penalty to produce a document, though ultimately it may incriminate him for the commission of an offence.
In the case of Sidhartha Vashist v. State 11 It was held by the court that the interrelationship between the ‘right against self-incrimination and the ‘right to fair trial has been recognised in most jurisdictions as well as international human rights instruments. The guarantee of ‘presumption of innocence’ bears a direct link to ‘right against self - incrimination’ since compelling the accused person to give evidence would place the burden of proving innocence on the accused instead of requiring the prosecution to prove guilt.
In the case of M.P. Sharma v. Satish Chandra 12, the Supreme Court has measured the principle underlying Article 20 (3) of the Indian Constitution, which says that no person accused of any offence shall be compelled to be a witness against himself. In this case, it was contended before the court that the guarantee under Article 20(3) of the Constitution against testimonial compulsion is confined only to oral evidence of a person standing his trial for an offence when he is called to the witness stand. The Supreme Court has said by rejecting this contention that there is no reason to confine the content of the Constitution guarantee to its barely literal import, and therefore, to limit it would be to rob the guarantee of its substantial purpose and to miss the substance for the sound. 
In Ram Jawayya Kupar’s case 13 it was held by the court that in the absence of any law, any infringement in fundamental right must be struck down as unconstitutional Lie detection test comes under the general power of investigation (section 160-167, Cr.P.C) But it must be realized that it is a choice of the person to allow himself/herself to be put to Polygraph test or not and it should not be left to the discretion of police. Except it is allowed by the law, it must be illegal and unconstitutional. But if this test is conducted by the investigating authority, it must be conducted with the free consent of the person. 
In Ramchandra Reddy v. State of Maharashtra14, It was held by the court that “The Lie Detector test is an examination which is conducted by various probes attached to the body of the person who is interrogated by the Expert. A baseline for this physiological characteristic is established by asking the subject questions whose answers the investigators know. Deviation from the baseline for truthfulness is taken as a sign of a lie. Consequently, there is no direct incursion of the body. In this test, the Polygraph is taken, which gives this reaction, and an expert would then explain these reactions in the Court, which would be his reading of the Polygraph from which would flow this conclusion, which are to be admitted or not admitted by a judge on appreciation of the statement and the objections raised thereto. In this case, the witness may answer or may not answer the questions. The response of his answers to questions as recorded on the Polygraph is required to be tendered as evidence when the occasion arises.”
In D.K. Basu v. State of West Bengal 15, the Honn’ble Supreme Court has emphasized on the importance of the preventing the cruel, inhuman, degrading treatment while a person is taken into custody. In the present context involuntary and forceful administration of any of the three scientific techniques like Narco-Analysis test, Polygraph test and Brain Mapping in a forensic laboratory or in a hospital, physically confining the subject will fulfill the requirement of custodial environment and thus will attract the provision under Article 20(3) and Article 21 of the Constitution. Each of the three scientific techniques causes the subject to lose his control over his responses. It is clear from the language of the Article 20(3) and Article 21 of the Constitution that the involuntary administration of the above three scientific techniques will amount to cruel, inhuman and degrading treatment in the context of Article 21.72
It has been given under Article 20(3) and Section 161(2) code of criminal procedure that, “No person accused of an offence shall be compelled to be a witness against himself” and “Such person shall be bound to answer truly all questions relating to such case put to him by such officer, other than questions the answers to which would tend to expose him to a criminal charge or to a penalty or forfeiture” respectively. In the Polygraph test, no force is used. The idea behind the protection against self-incrimination is to support a free situation in which the accused can be certain to furnish evidence in courts and be of significant aid in elucidating the truth in a case, with reference to material within their awareness and in their possession. Anything caused, by any kind of threat or inducement by a person directed towards the accused or likely to be accused of any offence, which causes him to act involuntarily and further the case against himself in any prosecution against him or which results or is likely to result in the incrimination of that person qua any offence, is violative of the fundamental right guaranteed under clause (3) of Article 20 of the Constitution of India 16
The scientific tests, like Polygraph, Narco-Analysis, Brain mapping test, etc., are now used in the investigation of a case. When such tests are conducted under the strict supervision of the expert, it cannot be said that there is any violation of the fundamental right guaranteed to a citizen of India. In the criminal justice system, forensic science occupies a very significant place, and it is admissible in the courts. Section 53(1) of Cr.P.C.(Criminal Procedure Code) provides for the medical examination of the accused by the medical practitioner at the request of the police officer. According to Sec 53(1) of Criminal Procedure Code – “when a person is arrest on a charge of committing an offence under such circumstances that there are reasonable grounds for believing that an examination of the person will afford, evidence as to the commission of an offence, it shall be lawful for a registered medical practitioner, acting at the request of the police officer not below the rank of sub-inspector, and for any person acting in good faith in his aid and under his direction, to make such an examination of the person arrested as is reasonable necessary to ascertain of the facts which through this Section, the forensic science gets an entry into the field of criminal investigation. The Amendment of 2005 made to Sec 53 of Cr.P.C. positive and protective towards the recognition of the importance of scientific tests, which include Narco-Analysis, Brain mapping, apart from others. By virtue of sec 161(2) of Cr.P.C., the legislation has protected the citizen’s rights against self-incrimination. According to Sec 161(2)-“every person is bound to answer truthfully all question, put to him by a police officer, other than the question the answer to which would have a tendency to expose that person to a criminal charge, penalty or forfeiture.” The right to silence has been granted to the accused, and no one can forcibly extract statements from the accused who has the right to keep silent during the investigation. Section 39 Cr.P.C. also casts an onerous duty upon any person to give relevant information to the police. This section, as well as other sections relating to information to investigators, has not been held unconstitutional. For an effective and efficient investigation, such a power to the investigator appears to be necessary for bringing criminals to justice. It can be easily inferred from the bare reading of the aforesaid section, along with the explanation that the term ‘examination ‘used in the explanation is very wide to include modern scientific techniques of investigation, including DNA Profiling.
2.2.  USA
Before the last decades of the 20th century, the polygraph was used exclusively in the investigation of criminal cases. However, very soon the suspects started to refuse to take the test by challenging questions against the instrument’s validity17. In 1923, a Court of Appeals decision in the District of Columbia involving an early polygraph 18, initially ignored, but later, as scientific technology and expert testimony expanded, it was an important precedent in determining scientific evidentiary admissibility in most state and federal courts. In the late 1990’s, the polygraph began to be used in the United States by the police and for verifying the reliability of the public safety employees and managers9. As of 1997, State laws have tended to be less flexible. 22 states allowed polygraph evidence to some degree (usually stipulation by both parties), and 27 states plus D.C. did not allow it in criminal trials19. New Mexico is an interesting exception, having a general rule of admissibility about polygraph evidence which establishes minimum qualifications for polygraph examiners, and requires that the exam be recorded and shared with opposing counsel. Despite New Mexico's stance, major improvements in polygraph techniques, and federal court decisions that seem more flexible about the possible admission of this kind of evidence, there are still no federal courts that admit polygraph evidence substantively20. Given the courts’ disappointing experiences with polygraph data, there is likely to be considerable judicial resistance3. Currently, a variety of private and government-sponsored polygraph schools are in operation, almost all of which are accredited by the American Polygraph Association. One of the most important of such schools is operated by the Department of Defence, known as the Department of Defence Polygraph Institute (DoDPI), which trains all polygraphers employed by the federal agencies.
2.3. South Africa
In the case of Mahlangu v CIM Deltak, which was heard before the Industrial Court, the court found that the use of voice analyst tests administered by an unregistered psychiatrist was unscientific, invalid, unethical and unlawful. This case was seen as the ground-breaking case for polygraph tests. Following the Mahlangu case, attitudes to Polygraph test evidence have followed several divergent lines:
1) Some cases have held the view that our courts do not accept the polygraph tests as reliable and admissible. Nor do they draw an adverse inference if an accused employee refuses to undergo such a test.
2) Polygraph test evidence is not admissible as evidence if there was no evidence on the qualifications of the polygraphist, and if he or she was not called to give evidence.
3) Although admissible as expert evidence, polygraph results standing alone cannot prove guilt.
4) Where there is other supporting evidence, polygraph evidence may be considered”.
However, a polygraph certainly may be considered where other supporting evidence is available, provided also that there is clear evidence on the qualifications of the polygraphist and if it is clear from the evidence that the test was done according to acceptable and recognizable standards. At the very least, the result of a properly conducted polygraph is evidence in corroboration of the employer’s evidence and can be considered as a factor in assessing the credibility of a witness and in assessing the probabilities. The mere fact that an employee, however, refuses to undergo a polygraph is not in itself sufficient to substantiate an employee’s guilt.”
3. Recent advancement in polygraph
3.1. Thermal imaging - This technology measures the skin temperature, which can be associated with lying. When an individual is lying, there is a slight increase in body temperature due to stress and anxiety. Thermal imaging is capable of detecting this change of body temperature and can be used to detect deception22. Blood flow rate can also be estimated by using the thermal videos of the interrogation, using the following formula23. 
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where CS = the heat capacity of skin 
           Vs = blood flow rate at the skin level
           TB = blood temperature at the body core, 
           Ts = skin temperature, 
           Kc = thermal conductivity of skin,
           d = the depth of the core temperature point from the skin surface  
           C = constant.
S. Satpathi et al. devised a novel method for determining the guilt of a person, which showed 89.28% accuracy using thermal video and statistical techniques23.  I. Pavlidis et al., also developed and designed a tested method for a polygraph method using thermal video acquisition, which achieved a correct classification rate of 84%24. 
Voice stress analysis - In this technique, the changes in frequency and intensity of an individual’s voice. When a person is lying, they experience stress, which can cause a change in their voice22. However, this is not considered a reliable technique because factors such as fatigue and nervousness can also affect a person's voice. The study conducted by gives light on the psychological stress and its influence on the acoustic properties of human voice25. The Stroop test was done on Dutch speakers to examine the vocal features. Findings revealed that F0 (fundamental frequency) and jitter were prominent indicators of stress, and the relation between F0 and jitter was inversely proportional. Jitter being less influenced by lexical content and creating a non-verbal marker and high frequency energy showed dependency on verbal content25. 
Eye tracking Technology - It is based on the principle that a person's eye can reveal hidden thoughts and emotion and the pattern of eye movement maybe associated with deception. Specialized camera is present which tracks the eye movement and pupil dilation during questioning22. However, the reliability of this technique is debated. The study by Bessonova and Oboznov explores the significance of eye-tracking as a tool for the detection of lie26. To differentiate between the truth and lie based on various stimulus, kinds of marker on eye movement were inferred. Study have also demonstrated that various deception parameters were additionally examined. Future scope based on types of markers across populations and integration of the advanced technology26.
Photoelectric plethysmograph - the Standard tool for measuring the cardiovascular activity is sphygmomanometer with arm cuff. Similarly, we also have wrist cuff and finger cuff. This technique can be replaced with Photoelectric plethysmograph which is clipped two finger or ear. In this technique infrared light is sent into the tissue where its scattered by red blood cells and photosensor measure the light that is reflected or passed through the tissue where the monitor is placed. Thus, the amount of light that is passed through the tissue is directly related to the amount of blood through which it passed before reaching the sensor and change in blood volume is measured without relying on pressure cuff21. Mark Handler and Donald J. Krapohl incorporates photoplethysmograph (PPG) and polygraph testing to enhance the accuracy and diagnostic value of the examination. The change in blood volume caused by sympathetic nervous system activity is measured by the PPG, typically tested in a finger. Vasomotor data being unique, complements traditional polygraph measures like respiration, electrodermal activity and cardiovascular. The inclusion of the photoelectric plethysmograph in polygraphy provides a scientific approach to lie detection and increased validity of polygraph outcomes27.
4. Public perception regarding polygraph
B. Barnes et al., (2025) research examines how public understandings of polygraph testing and suspect attitudes towards such testing whether a person refuses, volunteers, passes, or fails are used to judge truthfulness. While polygraph tests are typically inadmissible in court because of scientific reliability and general acceptance concerns28-29, they continue to be used regularly in criminal investigations and employment screening30-31.
Although the results are inadmissible in most courts, the fact that the suspect refused or volunteered for the test frequently becomes public and may affect jurors, causing concern about possible bias32-33. In order to explore this phenomenon, the researchers administered a survey of 302 participants through Amazon Mechanical Turk, which instructed them to assess suspects in hypothetical situations where they had varying reactions to polygraph testing. Subjects were requested to rate trustworthiness in four situations: test refusal, volunteering and not getting results, passing, and failing. Subjects also gave their own opinions of the polygraph's accuracy. The findings indicated that individuals estimated the polygraph as being 71% accurate at detecting lies and 67% accurate at detecting truths, although varying accuracy perceptions were present34.
Most importantly, the results showed that willingness to undergo a polygraph test greatly increased perceived trustworthiness, whereas refusal equated to test failure. Even volunteering to take a polygraph without exhibiting results boosted trust over refusal, indicating the mere act of volunteering sends a "badge of innocence"35. Age, rather than gender or education, had some effect on trust ratings—older participants were more likely to distrust refusal and trust volunteering34. In addition, people who thought polygraphs were reliable were more likely to make judgments about suspects on the basis of whether they would cooperate with the test or not, whether or not test results were revealed. This suggests that the public's opinion is influenced not just by test scores but by general assumptions regarding polygraph accuracy, despite criticism of the scientific basis of the test by forensic scientists36-37.
Although Canadian courts38, British courts39, and Israel40 largely preclude polygraph evidence in criminal proceedings, analogous challenges exist worldwide in preventing such evidence from influencing jurors. But law enforcement still uses polygraphs as interrogation tools in ways that are often manipulative, relying on deceptive practices like the "false evidence ploy" to obtain confessions41. The experiment highlights how firmly entrenched lay thinking on polygraphs is, even when set against expert doubt and legal bans. Specifically, public personalities such as Christine Blasey Ford and Justin Fairfax have employed polygraph offers as credibility-promoting practices, irrespective of test admissibility42. Media reports on such cases perpetuate the idea that taking a polygraph proves one to be truthful despite scientific literature ongoingly questioning the validity of the test43. This implies courts must be prudent not only in excluding polygraph evidence but also in keeping knowledge about whether a suspect volunteered or refused the test from jurors. Because jurors identify refusal with guilt, knowledge of a refusal could taint verdicts as much as knowledge about a failed test. The results yield strong evidence that willingness to take a polygraph test significantly affects public attitudes toward the honesty of a suspect, at times to the same extent as the outcome of the test itself. It points out a psychological contradiction: inasmuch as numerous individuals doubt the polygraph, they themselves employ the test—or the offer to take it—as a moral gauge of honesty. Courts thus should not merely continue to limit the admission of polygraph evidence but also be watchful of excluding any reference to test offers or refusals, since these signals unfairly influence juror determinations. These findings confirm the importance of explicit evidentiary requirements and underscore wider issues regarding the psychological and legal implications of using inherently defective forensic technology44.
5. Collaboration of FSLs and Polygraph analysis
The research conducted by Kavishriyazhini (2025) provides an in-depth theoretical examination of the operation of forensic laboratories in India, with a specific focus on the polygraph test and its application in crime investigation. Forensic laboratories are central pillars in the criminal justice system, providing scientific examinations of tangible evidence like DNA, fingerprints, toxicological samples, and so on to assist investigative and judicial proceedings45. Such laboratories are classified into different divisions, such as forensic chemistry, biology, toxicology, cyber forensics, and lie detection units, based on their specialist evidence analysis types. The report presents the structure, role of personnel, and operational hierarchy of these laboratories and states that central and regional forensic labs work together to handle evidence at different levels46. Although their services are irreplaceable, Indian forensic laboratories tend to be underfunded, with case backlogs and a shortage of personnel hindering the prompt dispensation of justice45. Polygraphy or the lie detector test works by monitoring physical reactions like changes in blood pressure, breathing, and galvanic skin response to ascertain veracity during questioning. Historically, it developed from primitive blood pressure devices employed by Lombroso to contemporary polygraph machines created by Marston, Larson, and Keeler in the early 20th century47. The Indian judiciary has proceeded with caution, citing ethical issues and scientific validity questions. The Supreme Court of India, in the jurisprudentially significant Selvi v. State of Karnataka (2010), held that involuntary polygraph, narco-analysis, or brain mapping contravenes Article 20(3) of the Constitution, dealing with protection against self-incrimination. According to the National Human Rights Commission (NHRC) guidelines, polygraph examinations need to be voluntary, administered in the subject's presence with informed consent in front of a magistrate, and ideally by independent institutions such as hospitals, with free legal counsel and protection against violence or coercion48.
Practical use of polygraphy is largely investigative and not acceptable as independent evidence in courts. Its importance is in corroborative proof in times of investigation, such as in intricate criminal cases like the Mumbai serial rapist-murderer case, where the role of forensic laboratories was fundamental in examining more than 880 DNA samples to ultimately identify the culprit49. In the same way, during the Shraddha Walkar murder case, the Delhi police have employed polygraph testing in the Forensic Science Laboratory in Rohini within a larger strategy of evidence collection to construct the case against Aaftab Poonawala50. Such high-profile cases highlight the role of forensic technology in solving complex crimes and achieving convictions, but also reveal the systemic shortfalls in forensic facilities and dependence on novel technologies. Thee need to implement practices of greater investment in forensic labs, ongoing professional training of forensic scientists, and incorporation of new technologies like artificial intelligence and functional MRI to improve investigative accuracy and efficiency. It emphasizes public education regarding forensic science to counteract misconceptions perpetuated by media depictions of such techniques as polygraphy. In the end, although polygraph tests provide investigative utility, their admissibility and reliability are still in dispute, underlining the necessity of forensic procedures that reflect legal standards and human rights safeguards. Forensic science, when adequately furnished and ethically utilized, is still the foundation of evidence-based criminal investigations within India's justice system51-52.
6. Bibliometric coupling and co-authorship density visualisation  
[bookmark: _Hlk199514500]The dataset for the bibliometric assessment on the legal aspect of polygraph analysis was exported using an online tool dimension.ai. The inclusion criteria during data extraction comprise only those papers which were available in full-text format. Documents include research articles, papers, and book chapters with a timeline range from 1998 to 2025. The publication from 2016-2025 has seen a drastic up and down as shown in fig.1, but the research remains constant on the topic of legal admissibility of polygraph in India. Documents specifically include only open-access articles. 
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Figure 1. Publication form 2016-2025
In the VOSviewer software, bibliometric coupling with full counting methods for sources was conducted with a dataset derived from dimension.ai. A minimum of five documents was set for each source on the title of the legal aspect of polygraph analysis. After applying all the limits 68 sources were screened out, and a network between sources was created with a cluster of 6 and 395 links, as shown in Fig. 2. This link and cluster demonstrate the complex relation between various journals and sources which indulge in publishing and coupling the work on legal standards of polygraph analysis.
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  Figure 2. Bibliometric network of sources in legal aspect of polygraph analysis
Similarly, co- authorship among various countries presents worldwide working on legal aspect of polygraph analysis were taken into account of study and analysis with full counting method and excluding large dataset and taking maximum 25 organization per document. Minimum of five documents from each country were considered after limiting total of 43 countries were screened. For these countries the cluster of nine and link of 278 was reported and an overlay visualization network was created as shown in fig. 3. From the figure it is shown that india stands high after Uk and USA in work of legal admissibility on polygraph analysis which can also be well noted by visualizing the total link strength of 75 and average publication per year of India being 2007.90.
[image: ]
Figure 3. Co authorship Overlay Visualization of countries working on legal aspect of polygraph analysis
7. Conclusion
A crystal ball would be needed to conclude that neural lie detection has no chance of ever working or of being fair in trials. But many details need to be carefully worked out before such techniques should be allowed in courts. Whether the crucial issues can be resolved remains to be seen, but the way to resolve them is for scientists and lawyers to learn to work together and communicate with each other. 
This article presents a grounded and thoughtful assessment of the emergence, utility, and challenges associated with polygraph use in the Indian criminal justice system. At its heart, the article affirms that while lie detection is not legally admissible as primary evidence, it plays a vital supplementary role in criminal investigations, especially where other forms of evidence are lacking or inconclusive. Paper highlights the ethical and legal grey zones surrounding the practice. The author points out that acceptance hinges on three pillars: reliability of the technique, standardized procedures, and competent administration. This appeal, directed at law enforcement, judiciary, and academic stakeholders, stresses the need for collaboration and intellectual openness to refine the practice rather than discard it due to its imperfections.
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