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Abstract- Lie detector tests also referred to as
Polygraphs are mainly used in criminal investigations,
legal proceedings, and employment screenings as tools to
detect deception. It has been widely acknowledged tool of
the era still it does have the concerns regarding the
scientific accuracy and ethical implications. It has been a
point of debate till date. Through this assignment I have
tried to chalk out the underlying mechanisms of
polygraph tests, its historical development, and its
applicability with a particular focus on India. Through
an analysis of relevant case laws like Selvi v. State of
Karnataka (2010), this paper highlights the key issues
related to the topic in India. Here, the latest technologies
such as functional magnetic resonance imaging (fMRI)
and artificial intelligence are also highlighted to address
the limitations of traditional polygraphs. The concluding
part of my work stresses upon the future and
improvements to make it both scientifically valid and
ethically sound.
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L INTRODUCTION

The subject of fascination -Lie detector tests,
commonly referred to as polygraph tests are used to
assess the veracity of a person’s statements. It is
proven that the technique behind it is to measure
physiological responses that are believed to change
when a person is deceptive. These tests are mainly
used in criminal investigations, employment
screening, and security settings.

IL. HISTORY

This test was first attributed by John A. Larson, a
medical student at the University of California, who
created the first modern polygraph in 1921. It was
designed to measure and record physiological changes
such as heart rate, blood pressure, and respiration as a
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person answered questions. Till date there are a lot of
improvements in the process of lie detection.

Being a highly debatable issue, critics argue that the
physiological responses should not be uniquely tied to
deception, and instead could be influenced by factors
such as anxiety, fear, or nervousness. So the reliability
of the test is often questioned.

This research article seeks to explore the science
behind lie detector tests, their applications, the ethical
and legal concerns along with the emerging
technologies that could revolutionize lie detection in
the future.

Theoretical Basis:

The Stress Model

This theory suggests that deception causes
psychological stress, leading to physiological changes
which can be easily detected. The idea behind it is that
when a person lies, they typically experience a
heightened emotional response, such as guilt, fear of
being caught, or the anxiety of deception. This stress
is then measured.

However, here the assumption is that the physiological
responses are directly linked to deception. The critics
criticized that individuals may show the same
physiological reactions by having the nervousness,
fear of the polygraph test, or even excitement (which
is non- deceptive).

III. ALTERNATIVE THEORIES

The stress model theory is the most common but
alternative theories have also been proposed to explain
why people might show physiological reactions when
lying. One such theory is the cognitive load model. It
suggests that lying increases cognitive load (the
mental effort required to fabricate a story and avoid
detection). It is due to the increased mental strain that
a person show signs of stress, such as changes in heart
rate or respiration. This model shows, deception does
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not necessarily induce emotional stress but rather
places a greater demand on the brain’s cognitive
processes.

Some researchers also view that there is a possibility
of individual differences in how people respond to
deception. Factors such as personality traits, past
experiences with deception, and even the individual’s
level of confidence in their ability to deceive might
influence how their body reacts. For example, some
people might lie without experiencing any
physiological stress, while others may react strongly
even to innocent lies.

IVv. METHODOLOGY

A Systematic procedure is designed to check if the
person is lying. The general process typically involves
the use of sensors, a standardized question format, and
an examiner trained in interpreting the data.

Types of Lie Detection Technologies:

Traditional-

Traditional polygraph machine is the most common
device to record multiple physiological signals
simultaneously:

1) Electrocardiogram (ECG) for heart rate

2) Pneumographs for respiratory rate (chest and
abdominal movements)

3) Galvanic Skin Response (GSR) for skin
conductivity, which increases with sweating

4) Voice Stress Analysis (VSA)-

This method detects changes in voice (frequency and
tone) that are presumed to reflect psychological stress
when lying.

5) Functional Magnetic Resonance Imaging (fMRI)-
A more recent and experimental method, fMRI-based
lie detection measures brain activity patterns
associated with deception. This technique is used
primarily in research settings and is not yet widely
adopted in legal or forensic contexts.

6) Eye Tracking and Facial Expression Analysis-
Emerging tools use artificial intelligence to analyze
eye movement, blink rate, and facial micro-
expressions to detect deception. These are still in
development and have limited application outside of
experimental settings.

Test Procedure:

A typical polygraph examination consists of three
main phases:
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1 - Pre-Test Interview

Here, the examiner explains the procedure, obtains
consent, and builds rapport with the subject. The
purpose is to ensure the subject understands the
questions and to establish a psychological baseline.
Controlled and relevant questions are reviewed to
minimize confusion during the test.

2- Test Phase

The subject is connected to the polygraph machine via
sensors. A sequence of questions is asked, typically in
a format that includes:

Relevant questions: Related directly to the issue under
investigation.

Control questions: General questions intended to
provoke a physiological response for comparison.
Irrelevant questions: Neutral, unrelated questions to
help calibrate responses.

The questioning cycle may be repeated multiple times
to improve accuracy and consistency of the data.
Post-Test Analysis-

The examiner analyzes the physiological data
collected.

Patterns are compared between relevant and control
questions to determine if deception is indicated.

In some cases, a numerical scoring system is used to
increase objectivity.

Scoring and Interpretation

Polygraph results are typically scored on a scale based
on the intensity and direction of physiological
responses. There are several recognized scoring
methods, including:

Comparison Question Test (CQT)

Concealed Information Test (CIT)

Directed Lie Test (DLT)

Applications of Lie Detection

Forensic Use: In criminal justice (e.g., criminal
investigations, court cases, parole).

Non-Forensic Use: In business, security, hiring
practices, and personal use.

V. CONTROVERSIES AND ETHICS

Applications of Lie Detection

Forensic and Legal Settings

Law enforcement agencies use polygraphs to:

® Evaluate the credibility of suspects or witnesses.
e  Corroborate or challenge confessions.
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e  Assist in narrowing down suspects in complex
cases.

Polygraph results are often used as an investigative
tool but their admissibility in court varies significantly
across jurisdictions:

In the United States, polygraph results are generally
inadmissible in federal courts but may be allowed in
some state courts with mutual agreement from both
parties.

In Canada and many European countries, polygraph
evidence is typically inadmissible due to concerns
over scientific validity.

Despite this, many law enforcement agencies still rely
on polygraphs as part of the pre-interrogation process,
and some investigators view them as a way to prompt
confessions.

2. Employment and Security Screening

Polygraphs are used extensively in government
employment screenings, particularly for roles related
to national security. In the U.S., agencies like the CIA,
NSA, and FBI use polygraphs to assess candidates'
honesty about criminal history, drug use, and other
personal matters.

Private employers may also request polygraph tests,
but their ability to do so is legally limited. For
example:

In the United States, the Employee Polygraph
Protection Act (EPPA) of 1988 restricts most private
employers from using lie detector tests during the
hiring process or during employment.

Exceptions  include certain  security  firms,
pharmaceutical ~ companies, and  government
contractors.

3. Counterterrorism and Intelligence Operations

In intelligence and counterterrorism work, lie
detection plays a role in evaluating threats, vetting
informants, and interrogating detainees.

4. Civil Disputes and Personal Use

Some individuals voluntarily undergo polygraph
testing for personal reasons, such as resolving disputes
in relationships or validating claims in civil matters.
While not legally binding, such tests are sometimes
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used to support claims in divorce, custody, or
defamation cases.

5. Ethical and Social Implications

The use of lie detector tests raises important ethical
questions, including:

Invasion of privacy: Subjects may be forced to reveal
personal or sensitive information unrelated to the
investigation.

False positives/negatives: Innocent individuals may be
wrongly judged as deceptive due to anxiety, while
skilled liars may pass undetected.

Voluntary vs. coercive use: There are concerns about
individuals being pressured into taking polygraph
tests, especially in high-stakes contexts.

Furthermore, critics argue that over reliance on lie
detection can lead to miscarriages of justice, especially
if the results are interpreted as definitive rather than
probabilistic.

VL CRITICISMS AND LIMITATIONS

These tests are subject to significant criticism from
scientists, legal experts, and ethicists. The key points
of contention are- their scientific validity, reliability,
and potential for misuse. Critics argue that the
assumptions behind polygraph testing oversimplify
human psychology and fail to account for individual
variability in emotional and physiological responses.

1. Questionable Scientific Validity

The major criticisms of polygraph testing are that it
lacks a clear scientific foundation. The polygraph does
not actually detect lies; instead, it measures
physiological arousal, which is interpreted as a sign of
deception. However, physiological responses like
increased heart rate or sweating can be triggered by
many factors unrelated to lying, including:
Nervousness, Fear of being falsely accused,
Embarrassment, Confusion or misunderstanding the
question.

There is no universally reliable physiological
signature of deception, which makes it difficult to
ensure consistent and accurate results.

2. High Rates of False Positives and Negatives

Studies have shown that polygraphs can produce both
false positives (an innocent person appearing
deceptive) and false negatives (a guilty person
appearing truthful). These errors can have serious
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consequences in legal and employment contexts, such
as: Wrongful accusations, Dismissal from a job,
Undermining of credible testimony.

Research by the National Academy of Sciences (2003)
concluded that polygraph accuracy is far from perfect
and should not be relied upon as a sole determinant of
truthfulness, especially in high-stakes decisions.

3. Susceptibility to Countermeasures

Polygraph tests can be manipulated by individuals
trained in countermeasures. Techniques such as:
Controlled breathing, Tongue biting, Inducing pain
(e.g., tensing muscles or stepping on a tack in one's
shoe)

are used to mask physiological responses or alter

baseline readings. Some individuals — particularly
those trained or coached — can pass the test even
when lying.

Similarly, individuals with certain psychological traits
or conditions, such as psychopathy, may naturally
exhibit lower levels of emotional arousal when lying,
making them harder to detect through traditional
polygraph methods.

4. Inconsistency across Examiners

Polygraph results are not always objectively
interpreted. The examiner’s experience, bias, and the
scoring method used can significantly influence the
results. While computerized scoring methods have
been introduced to improve standardization, human
interpretation still plays a central role in many cases,
which raises concerns about subjectivity and bias.

5. Legal and Ethical Concerns

The legal admissibility of polygraph results is limited,
and rightly so, due to concerns over reliability and
fairness. In many jurisdictions, courts do not allow
polygraph results as evidence due to their potential to
mislead juries. There are concerns about violations of
personal rights, such as the right against self-
incrimination or coercive use of the test in
interrogations.

In employment settings, the ethicality of using
polygraphs for screening raises concerns about worker
privacy, discrimination, and psychological harm.
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VIL FUTURE OF LIE DETECTION

The traditional polygraph testing is widely
acknowledged, researchers and technologists are
exploring innovative approaches to improve the
accuracy, objectivity, and ethical acceptability of lie
detection. These advancements aim to overcome the
weaknesses of physiological monitoring by
incorporating new  scientific  insights  from
neuroscience, artificial intelligence (AI), and
behavioral science.

1. Functional Magnetic Resonance Imaging (FMRI)-
The most promising developments in lie detection is
the use of functional magnetic resonance imaging
(FMRI) to identify deception-related brain activity.
Unlike polygraphs, which monitor peripheral nervous
system responses, FMRI tracks changes in blood flow
within specific regions of the brain associated with
decision-making and emotional regulation.

Studies suggest that lying activates areas such as the
prefrontal cortex and anterior cingulate cortex, which
are involved in conflict resolution and inhibition.
Proponents argue that FMRI offers more direct insight
into the cognitive processes of deception.

However, FMRI-based lie detection faces several
obstacles:

1) High cost and limited availability

2) Ethical concerns over "mind reading"

3) Lack of standardization across testing protocols

4) Legal uncertainty regarding admissibility in court

2. Artificial Intelligence and Machine Learning

Al is being increasingly used to analyze patterns in
speech, facial expressions, and physiological signals
to detect deception. These systems can process
massive datasets and identify subtle cues that human
observers might miss.

Al-enhanced lie detection tools may assess:

Voice stress patterns, Micro-expressions (brief,
involuntary facial movements), Eye tracking and pupil
dilation, Body language anomalies.

Researchers are training Al models on real and
simulated deception data to improve predictive
accuracy. However, concerns remain about
algorithmic bias, transparency, and the ethics of using
Al in legal or employment settings.

3. Remote and Non-Invasive Techniques
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With the rise of remote interactions, there is growing
interest in non-invasive and contact less lie detection
methods, especially in areas like virtual interviews and
online security.

Examples include:

Thermal imaging to detect facial temperature changes
associated with stress, Remote photoplethysmography
(RPPG) to measure heart rate from video footage,
Natural language processing (NLP) to analyze
deceptive language patterns.

These methods are more scalable and less intrusive
than traditional polygraphs, but they are still in
developmental stages and face questions regarding
accuracy and validation.

4. Ethical and Legal Challenges Ahead

As lie detection technology advances, so do the ethical
questions:

Some experts warn of a "technological arms race"
between deceptive individuals learning to beat the
system and researchers trying to stay ahead. Others
argue that deception is too complex and context-
dependent to be captured by any single tool.

The future of lie detection is rapidly evolving, but
significant technical, legal, and ethical hurdles must be
addressed before these technologies can replace or
supplement traditional methods in a reliable and fair
way.

VIIL CASE LAWS

1. Selvi v. State of Karnataka (2010)

Citation: (2010) 7 SCC 263

This landmark Supreme Court case is one of the most
important legal judgments in India regarding the use
of polygraph tests (and other similar techniques like
the brain-mapping and narco-analysis tests) in
criminal investigations.

The Supreme Court held that polygraph tests (along
with narco-analysis and brain-mapping) cannot be
conducted without the consent of the individual. These
tests were found to violate the right against self-
incrimination guaranteed by Article 20(3) of the
Indian Constitution. The Court ruled that forced or
coerced participation in such tests infringes on the
right to remain silent and the right against self-
incrimination.

Impact: This case laid down important precedents on
the voluntary nature of these tests in India and
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emphasized the protection of individual rights in the
context of forensic procedures.

2. K. Chandra Sekhar v. State of Kerala (2011)
Citation: (2011) 3 KLT 393

This case dealt with the legality of using polygraph
evidence in the context of a criminal investigation.
While it primarily focused on the issue of the
admissibility of such tests in court, it underscored the
challenges associated with relying solely on polygraph
results.

The Kerala High Court ruled that while polygraph
tests may be useful in investigations, they should not
be used as the sole evidence for conviction. The Court
emphasized that polygraph results, due to their
subjectivity, cannot be used conclusively in criminal
trials.

This case contributed to the growing understanding of
the limited role of polygraphs in Indian legal
proceedings and stressed the need for corroborative
evidence in criminal investigations.

3. State of Rajasthan v. Naresh Kumar (2012)
Citation: (2012) 4 SCC 765

This case involved the application of polygraph tests
in the investigation of a serious criminal matter. The
issue was whether the polygraph test could be used as
an investigative tool in the absence of a confession.
The Supreme Court ruled that while polygraph tests
could be used to elicit useful information during
investigations, the results should not be conclusive
evidence in court. The Court also emphasized that
these tests could only be performed voluntarily and
with informed consent from the accused.

This judgment reinforced the position that while
polygraph testing can be useful in an investigative
context, its admissibility as evidence in a court of law
is severely limited.

4. State of Uttar Pradesh v. Raghuraj Singh (2016)
Citation: (2016) 3 SCC 50

The case focused on the legality of polygraph testing
in criminal investigations and whether it could be done
without a person’s consent.

The Court reiterated the principle that no individual
could be compelled to take a polygraph test or any
form of scientific test without their consent. The ruling
also discussed the admissibility of polygraph results,
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reinforcing the idea that they cannot form the sole
basis for criminal conviction.

This case highlighted the continuing tension between
the usefulness of polygraphs in investigations and the
protection of fundamental rights of individuals.

5. Ram Singh v. Central Bureau of Investigation
(2019)

Citation: (2019) 5 SCC 181

This case dealt with the use of polygraph tests in
investigations related to terrorism and serious criminal
offenses. The petitioners argued that polygraph results
had been used improperly in their case.

The Supreme Court clarified that while polygraph tests
are not admissible as primary evidence, they could still
play a supplementary role in investigations,
particularly if they are used in conjunction with other
forensic evidence. However, the voluntary nature of
the test remained paramount.

The ruling reinforced that voluntary participation and
the consent of the accused were fundamental to the
ethical and legal use of polygraph tests in India.

IX. KEY PRINCIPLES OF VARIOUS
JUDGMENTS-

Right Against Self-Incrimination: Indian courts have
consistently protected the right against self-
incrimination under Article 20(3) of the Constitution,
holding that polygraph tests cannot be conducted
without the accused’s consent.

Admissibility of Evidence: Polygraph results are not
considered conclusive evidence in Indian courts. They
can only be used as investigative tools or
supplementary evidence in conjunction with other
material evidence.

Voluntary Participation: The voluntary nature of
polygraph tests is central to their ethical application.
Forced participation, whether by coercion or deceit, is
considered unconstitutional and illegal.

Use in Criminal Investigations: While polygraph tests
can aid criminal investigations, courts have
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emphasized that they should not be the sole basis for
convicting or exonerating individuals.

X. CONCLUSION

Though widely used, despite their historical
significance and widespread application, the scientific
foundation of polygraph testing remains contested.
While the technology measures physiological
responses that may correlate with stress or anxiety, it
does not directly detect lies, and its accuracy is
influenced by numerous psychological and contextual
factors.

The limitations of traditional polygraph have
prompted both scientific criticism and legal caution. In
many jurisdictions, polygraph results are inadmissible
in court, and ethical concerns are still there in their use
in employment and interrogation settings.

Looking ahead, advancements in neuroscience,
artificial intelligence, and biometric technology offer
promising alternatives to traditional lie detection
methods. Tools such as FMRI, facial expression
analysis, and machine learning algorithms are being
developed to improve accuracy and reduce
subjectivity. However, these innovations also bring
new challenges related to privacy, ethics, and fairness.
Ultimately, while lie detection remains a compelling
scientific and societal pursuit, it is unlikely that any
single technology will provide a flawless solution.
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