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ABSTRACT:

This paper presents an advanced, field-deployable Al-driven robotic system engineered to revolutionize vehicle loss assess-
ment and fraud detection. The system integrates an articulated robotic arm with high-resolution visual, LiDAR, infrared, and
thermal sensors to capture multidimensional damage data, while IoT-enabled modules retrieve real-time telemetry from vehicle
systems. Utilizing encrypted data processing and machine learning algorithms, the system performs causal and spatial analysis
to identify inconsistencies between claimed and observed accident data. A block chain-based ledger ensures the immutability
and transparency of all transactions, enhancing trust and regulatory compliance. Through autonomous navigation, real- time
decision-making, and predictive analytics, the system not only streamlines the insurance workflow but also elevates its preci-
sion and reliability. This intelligent robotic platform represents a significant advancement toward digitizing and automating
insurance operations, reducing fraud, and ensuring equitable outcomes for all stakeholders.
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1. Introduction towards an insurance provider [1].

Fraudulent claims account for a significant portion of all
claims received by insurers, and cost billions of dollars annu-
ally. Insurance fraud poses a significant problem, and govern-
ments and other organizations try to deter such activity [2].

The vehicle insurance industry faces immense challenges re-
garding operational efficiency, accuracy in claims assessment,
and the mitigation of fraudulent activities. Traditional loss as-
sessment processes are labor-intensive, time-consuming, and
highly susceptible to human error and subjective bias.
Insurance fraud is any intentional act committed to deceive
or mislead an insurance company during the application or
claims process, or the wrongful denial of a legitimate claim
by an insurance company. It occurs when a claimant know-
ingly attempts to obtain a benefit or advantage they are not
entitled to receive, or when an insurer knowingly denies a ben-
efit or advantage that is due to the insured. According to the

Studies suggest that the greatest total dollar amount of
fraud is committed by the health insurance companies them-
selves, intentionally not paying claims and deleting them from
their systems, and denying and cancelling coverage [3].

Long before the rise of the modern insurance industry, an
epigram by the Roman poet Martial, set in the Roman Em-
pire during the first century AD, illustrates how crimes such as
arson might be motivated by profit: [4]

United States Federal Bureau of Investigation, the most com-
mon schemes include premium diversion, fee churning, asset
diversion, and workers compensation fraud. False insurance
claims are insurance claims filed with the fraudulent intention
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The ”chief motive in all insurance crimes is financial
profit”. Insurance contracts provide both the insured and the
insurer with opportunities for exploitation [5].

According to the American Coalition Against Insurance
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Fraud, the causes vary, but are usually centered on greed, and
on holes in the protections against fraud. Those who commit
insurance fraud may view it as a low-risk, lucrative enterprise
as compared to other forms of criminal activity [6].

As insurance fraud may not be detected, it is difficult to
accurately estimate its total cost to society. Among organi-
zations that have estimated its cost, the Coalition Against In-
surance Fraud estimates that in 2006 a total of about $80 bil-
lion was lost in the United States due to insurance fraud. The
Insurance Information Institute, insurance fraud accounts for
about 10 percent of the property/casualty insurance industry’s
incurred losses and loss adjustment expenses. The National
Health Care Anti-Fraud Association estimates that 3% of the
health care industry’s expenditures in the United States are due
to fraudulent activities, amounting to a cost of about $51 bil-
lion. According to the FBI, non-health insurance fraud costs
an estimated $40 billion per year, which increases the premi-
ums for the average U.S. family between $400 and $700 annu-
ally [7].

Another study of all types of fraud committed in the United
States insurance institutions (property-and-casualty, business
liability, healthcare, social security, etc.) estimates the cost at
33% to 38% of the total cash flow through the system. This
study resulted in the book title The Trillion Dollar Insurance
Crook by J.E. Smith. In the United Kingdom, the Insurance
Fraud Bureau estimates that the loss due to insurance fraud in
the United Kingdom is about 1.5 billion ($3.08 billion), caus-
ing a 5% increase in insurance premiums. The Insurance Bu-
reau of Canada estimates that personal injury fraud in Canada
costs about C$500 million annually. Indiaforensic Center of
Studies estimates that Insurance frauds in India costs about
$6.25 billion annually [8].

Hard fraud occurs when someone deliberately plans or in-
vents a loss, such as a collision, auto theft, or fire that is cov-
ered by their insurance policy in order to claim payment for
damages. Criminal rings are sometimes involved in hard fraud
schemes that can steal millions of dollars [9].

Soft fraud, which is more common than hard fraud, is
sometimes also referred to as opportunistic fraud. This type
of fraud consists of policyholders exaggerating otherwise le-
gitimate claims. For example, when involved in an automotive
collision an insured person might claim more damage than ac-
tually occurred [10].

Automobile insurance fraud occurs when somebody inten-
tionally seeks benefits from an insurance company that they
know that they are not legitimately entitled to receive [11].

Fraud rings or groups may fake traffic deaths or stage colli-
sions to make false insurance or exaggerated claims and collect
insurance money. The fraud may involve the engineering of a
deliberate collision with the innocent driver of another vehi-
cle. Some fraud rings involve insurance claims adjusters who
authorize payment on the claims. In the UK, the Association
of Chief Police Officers estimated that 30,000 auto accidents
were staged in 2009. Insurance fraud may also include such

actions as a pedestrian jumping in front of a car, then seeking
compensation for claimed injuries [12].

Staged collision schemes may involve fraud at three dif-
ferent levels. At the top, there are lawyers who file fraudu-
lent claims, supported by doctors who fabricate or exaggerate
diagnoses and treatment records. Next are the “cappers” or
“runners”, the middlemen who obtain the cars to crash, farm
out the claims to the professionals at the top, and recruit par-
ticipants. At the bottom are the participants recruited to risk
injury in the staged accidents. These rings may involve orga-
nized crime [13].

After a motor vehicle collision, a vehicle owner may at-
tempt to make a claim for coverage beyond the scope of what
was caused by the accident, for example by seeking coverage
for preexisting damage. Physical injuries may also be exag-
gerated by a driver or other person claiming injury in a colli-
sion [14].

Another form of fraud, known as “’fronting”, involves reg-
istering someone other than the real primary driver of a car as
the primary driver of the car in order to obtain a lower rate,
such as a young driver having an insurance policy in the name
of a parent [15].

Health insurance fraud involves an intentional act of de-
ceiving, concealing, or misrepresenting information that re-
sults in health care benefits being paid to an individual or
group, or being wrongfully denied to a person entitled to re-
ceive benefits. Fraud can be committed either by an insured
person or by a provider [16].

Member fraud consists of such acts as the making of claims
on behalf of ineligible members or their dependents, making
false statements on enrollment forms, concealing preexisting
conditions that could affect the scope of coverage or cost of
the policy, and failure to disclose claims that were a result of a
work-related injury in violation of the terms of a health insur-
ance policy [17].

Provider fraud consists of claims submitted by medical
care providers, and may include billing for services not ren-
dered, billing for higher level of services than those provided,
making false statements on claims submissions, double-billing
by doctors who charge more than once for the same service,
performance of unnecessary medical treatments or surgery,
and billing for services other than those actually rendered.
Providers may also bill for care actually provided to their pa-
tients, but which is not medically necessary. Practices that may
be used to perpetrate fraud include “up-coding” or “upgrad-
ing”, which involve billing for more expensive treatments than
those actually provided; “phantom billing”, billing for services
not rendered; and “ganging”, billing for services to family
members or other individuals who are accompanying the pa-
tient but who did not personally receive any services [18].
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2. Related Work

The application of artificial intelligence in the insurance sec-
tor (InsurTech) has seen rapid growth. Early research focused
primarily on predictive modeling for risk assessment and pre-
mium pricing. However, recent advancements in computer
vision and robotics have opened new avenues for automating
claims processing.

Health insurance fraud depletes the resources of taxpayer-
funded programs like Medicare. Public healthcare programs
such as Medicare and Medicaid are especially conducive to
fraudulent activities, as they are often run on a fee-for-service
structure [19].

It is estimated that in the U.S., as of 2017, $262 billion
in healthcare claims are initially denied, and health systems
spend approximately $20 billion each year trying to secure
payment for valid health insurance claims that were wrongly
denied, including some claims that were preapproved by the
insurance company. Forms of fraud by health insurance com-
panies include the wrongful denial of claims, wrongful cancel-
lation of coverage, and underpayment of hospitals and physi-
cians [20].

When detected, health insurance fraud can result in civil
liability as well as criminal penalties, and potential action
against a healthcare provider’s license [1].

The majority of life insurance fraud occurs at the applica-
tion stage, involving applicants misrepresenting their health,
their income, and other personal information in order to get a
cheaper premium. As more and more insurance amendments
can be performed online or over the telephone, identity theft
has become an enabling crime that can lead to the amendment
of life insurance terms to benefit a fraudster; for example, by
adding a second stolen identity as a new beneficiary [2].

Life insurance fraud may involve faking death to claim life
insurance. Fraudsters may sometimes turn up a few years after
disappearing, claiming a loss of memory. For example, in the
case of John Darwin, a former teacher and prison officer turned
up alive five years after he was purported to have died in a ca-
noeing accident, after his family had made a successful claim
on his life insurance. Similarly, former British Government
minister John Stonehouse reportedly missing in 1974 from a
beach in Miami after the acquisition of multiple life insurance
policies, but was discovered living under an assumed name in
Australia [3].

Insurers can lose premium income when customers pro-
vide false or misleading information about risk, causing a
lower premium to be charged. This can happen with any type
of insurable risk. For example, when applying for workers
compensation insurance, an employer may report fewer em-
ployees, a lower total payroll, and less risk of employee neg-
ligence or injury than actually exists, obtaining coverage at a
lower cost than would result from accurate disclosure [4].

Property insurance fraud includes obtaining payment that
exceeds the value of the repair or replacement of insured prop-

erty, or the intentional infliction of damage or destruction of in-
sured property for the purpose of making an insurance claim.
The most common forms of property insurance fraud are re-
framing a non-insured damage to make it an event covered by
insurance, and inflating the value of the loss [5].

Property insurance crimes often involve arson, as evidence
that a fire was intentionally started may be destroyed by the fire
itself. According to the United States Fire Administration, in
the United States there were approximately 31,000 fires caused
by arson in 2006, resulting in losses of $755 million [6].

Another form for fraud is over-insurance, in which some-
one insures property for more than its real value. This con-
dition can be difficult to avoid, especially since an insurance
provider might sometimes encourage it to obtain greater prof-
its [7].

Unemployment insurance fraud can be perpetrated by both
employers and employees. Employer fraud involves efforts
to avoid payment of unemployment taxes, or the creation of
a false business entity through which fraudulent employee
claims are submitted. Employee fraud occurs when some-
body seeks benefits to which they are not entitled, for example,
when someone who is not unemployed or who steals the iden-
tity of another individual in order to claim that other person’s
benefits [8].

The detection of insurance fraud usually begins with the
identification of suspicious claims, those that have a higher
possibility of being fraudulent. This may be accomplished
with computerized statistical analysis that compares data about
a claim to expected values, or through review by claims ad-
justers or insurance agents. Sometimes insurance fraud is de-
tected as a result of law enforcement investigation, or tips from
members of the public. Any claim that is identified as suspect
may then be investigated for possible fraud [9].

Statistical analysis may involve supervised and unsuper-
vised machine learning. For a supervised approach, expected
values are obtained by analyzing records of both fraudulent
and non-fraudulent claims. To be accurate in its evaluation of
claims, it is necessary that the claims analyzed when training
the model are accurately identified as either fraudulent or non-
fraudulent [10].

For unsupervised statistical detection, the goal is to detect
claims that are abnormal as compared to other claims, and to
have the algorithm identify “red flag” factors that are associ-
ated with past fraudulent claims. This process is not intended
to prove that a given claim is fraudulent, but instead to effi-
ciently identify claims that should be subjected to further re-
view [11].

Fraudulent claims can be one of may be identified as "built
up”, meaning that they are legitimate claims that are exagger-
ated in their value, or they may be false claims for damages
that never occurred. For built up claims, insurance compa-
nies usually try to negotiate the claim down to an appropriate
amount [12].

Suspicious claims may be submitted to the insurance com-
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pany’s fraud investigators, who work for divisions that may be
called “’special investigative units” or SIUs. Fraud investiga-
tors look for signs or evidence that a claim is false or fraudu-
lent and, should such evidence be found, the insurance com-
pany can use the finding to deny payment of the claim or refer
the matter to law enforcement for possible criminal prosecu-
tion [13].

When an insurance company’s fraud department investi-
gates a fraud claim, they frequently proceed in two stages: pre-
contact and post-contact. The pre-contact stage occurs prior to
contact with the claimant, and involves collection and analysis
of all available documentation and evidence pertaining to the
claim, potentially including the taking of witness statements
or collection of evidence from third-party sources. Then, in
the “post-contact” stage, they interview the claimant to gather
more information and, when possible, an admission that the
claim is fraudulent. The goal of the investigation and interview
is to verify the value of the claim and, should fraud be identi-
fied, collect evidence of the insured party’s intent to defraud.
or the intention to defraud, An interview with the insured may
also be used to challenge subsequent changes to the insured’s
narrative [14].

National and local governments, especially in the last half
of the twentieth century, have recognized insurance fraud as
a serious crime, and have made efforts to punish and prevent
this practice [15].

In British Columbia, any person who submits a motor ve-
hicle insurance claim that contains false or misleading infor-
mation may be fined, imprisoned, or both [16].

The Insurance Crime Prevention Bureau is a nonprofit or-
ganization that was founded in 1973 to help fight insurance
fraud. This organization collects information on insurance
fraud, and also carries out investigations. Approximately one
third of these investigations result in criminal conviction, one
third result in denial of the claim, and one third result in pay-
ment of the claim [17].

The UK has broad, general criminal provisions that make
fraud punishable as a crime, The Fraud Act of 2006 specif-
ically defines fraud as a crime, committed when a person
“makes a false representation”, fails to disclose to another
person information which he is under a legal duty to disclose”,
or abuses a position in which a person is “expected to safe-
guard, or not to act against, the financial interests of another
person” [18].

The Serious Fraud Office was established by the govern-
ment in 1987 to improve the investigation and prosecution of
serious and complex fraud cases. The City of London Police
runs an Insurance Fraud Enforcement Department, that spe-
cializes in tracking criminals who knowingly commit insur-
ance fraud [19].

Part 4 of the Insurance Act 2015 codifies the common law
principle that an insurer is not obligated to pay a fraudulent
claim, and may recover payments already made from the in-
sured should fraud later be discovered. Upon proper notice to

the insured, the insurer may also treat the insurance contract as
if it was terminated at the time of the “fraudulent act”. Neither
“fraud” nor “fraudulent claim” is defined in the legislation. In
an important legal judgment in this area, the Supreme Court
ruled in 2016 that false information being used to support a
genuine claim for loss did not in itself make the claim fraudu-
lent, and so the forfeiture rules did not apply. The majority rul-
ing in the Supreme Court differed from the findings of the trial
court and the Appeal Court, which had seen the false informa-
tion as a “’reckless misrepresentation” and maintained a public
policy interest against use of false claim information [20].

Insurance fraud may be prosecuted as a crime in all states,
whether under general fraud statutes or those that specifically
pertain to insurance claims and coverage. The federal govern-
ment has passed a statute that criminalizes the act of defraud-
ing a health care benefit plan, Section 1347 of Title 18 of the
United States Code [1].

Insurance fraud is any intentional act committed to deceive
or mislead an insurance company during the application or
claims process, or the wrongful denial of a legitimate claim
by an insurance company. It occurs when a claimant know-
ingly attempts to obtain a benefit or advantage they are not
entitled to receive, or when an insurer knowingly denies a ben-
efit or advantage that is due to the insured. According to the
United States Federal Bureau of Investigation, the most com-
mon schemes include premium diversion, fee churning, asset
diversion, and workers compensation fraud. False insurance
claims are insurance claims filed with the fraudulent intention
towards an insurance provider [2].

Fraudulent claims account for a significant portion of all
claims received by insurers, and cost billions of dollars annu-
ally. Insurance fraud poses a significant problem, and govern-
ments and other organizations try to deter such activity [3].

Studies suggest that the greatest total dollar amount of
fraud is committed by the health insurance companies them-
selves, intentionally not paying claims and deleting them from
their systems, and denying and cancelling coverage [4].

Long before the rise of the modern insurance industry, an
epigram by the Roman poet Martial, set in the Roman Em-
pire during the first century AD, illustrates how crimes such as
arson might be motivated by profit: [5]

The “chief motive in all insurance crimes is financial
profit”. Insurance contracts provide both the insured and the
insurer with opportunities for exploitation [6].

According to the American Coalition Against Insurance
Fraud, the causes vary, but are usually centered on greed, and
on holes in the protections against fraud. Those who commit
insurance fraud may view it as a low-risk, lucrative enterprise
as compared to other forms of criminal activity [7].

As insurance fraud may not be detected, it is difficult to
accurately estimate its total cost to society. Among organi-
zations that have estimated its cost, the Coalition Against In-
surance Fraud estimates that in 2006 a total of about $80 bil-
lion was lost in the United States due to insurance fraud. The
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Insurance Information Institute, insurance fraud accounts for
about 10 percent of the property/casualty insurance industry’s
incurred losses and loss adjustment expenses. The National
Health Care Anti-Fraud Association estimates that 3% of the
health care industry’s expenditures in the United States are due
to fraudulent activities, amounting to a cost of about $51 bil-
lion. According to the FBI, non-health insurance fraud costs
an estimated $40 billion per year, which increases the premi-
ums for the average U.S. family between $400 and $700 annu-
ally [8].

Another study of all types of fraud committed in the United
States insurance institutions (property-and-casualty, business
liability, healthcare, social security, etc.) estimates the cost at
33% to 38% of the total cash flow through the system. This
study resulted in the book title The Trillion Dollar Insurance
Crook by J.E. Smith. In the United Kingdom, the Insurance
Fraud Bureau estimates that the loss due to insurance fraud in
the United Kingdom is about 1.5 billion ($3.08 billion), caus-
ing a 5% increase in insurance premiums. The Insurance Bu-
reau of Canada estimates that personal injury fraud in Canada
costs about C$500 million annually. Indiaforensic Center of
Studies estimates that Insurance frauds in India costs about
$6.25 billion annually [9].

Hard fraud occurs when someone deliberately plans or in-
vents a loss, such as a collision, auto theft, or fire that is cov-
ered by their insurance policy in order to claim payment for
damages. Criminal rings are sometimes involved in hard fraud
schemes that can steal millions of dollars [10].

Soft fraud, which is more common than hard fraud, is
sometimes also referred to as opportunistic fraud. This type
of fraud consists of policyholders exaggerating otherwise le-
gitimate claims. For example, when involved in an automotive
collision an insured person might claim more damage than ac-
tually occurred [11].

Automobile insurance fraud occurs when somebody inten-
tionally seeks benefits from an insurance company that they
know that they are not legitimately entitled to receive [12].

Fraud rings or groups may fake traffic deaths or stage colli-
sions to make false insurance or exaggerated claims and collect
insurance money. The fraud may involve the engineering of a
deliberate collision with the innocent driver of another vehi-
cle. Some fraud rings involve insurance claims adjusters who
authorize payment on the claims. In the UK, the Association
of Chief Police Officers estimated that 30,000 auto accidents
were staged in 2009. Insurance fraud may also include such
actions as a pedestrian jumping in front of a car, then seeking
compensation for claimed injuries [13].

Staged collision schemes may involve fraud at three dif-
ferent levels. At the top, there are lawyers who file fraudu-
lent claims, supported by doctors who fabricate or exaggerate
diagnoses and treatment records. Next are the “cappers” or
“runners”, the middlemen who obtain the cars to crash, farm
out the claims to the professionals at the top, and recruit par-
ticipants. At the bottom are the participants recruited to risk

injury in the staged accidents. These rings may involve orga-
nized crime [14].

After a motor vehicle collision, a vehicle owner may at-
tempt to make a claim for coverage beyond the scope of what
was caused by the accident, for example by seeking coverage
for preexisting damage. Physical injuries may also be exag-
gerated by a driver or other person claiming injury in a colli-
sion [15].

Another form of fraud, known as “’fronting”, involves reg-
istering someone other than the real primary driver of a car as
the primary driver of the car in order to obtain a lower rate,
such as a young driver having an insurance policy in the name
of a parent [16].

Health insurance fraud involves an intentional act of de-
ceiving, concealing, or misrepresenting information that re-
sults in health care benefits being paid to an individual or
group, or being wrongfully denied to a person entitled to re-
ceive benefits. Fraud can be committed either by an insured
person or by a provider [17].

Member fraud consists of such acts as the making of claims
on behalf of ineligible members or their dependents, making
false statements on enrollment forms, concealing preexisting
conditions that could affect the scope of coverage or cost of
the policy, and failure to disclose claims that were a result of a
work-related injury in violation of the terms of a health insur-
ance policy [18].

Provider fraud consists of claims submitted by medical
care providers, and may include billing for services not ren-
dered, billing for higher level of services than those provided,
making false statements on claims submissions, double-billing
by doctors who charge more than once for the same service,
performance of unnecessary medical treatments or surgery,
and billing for services other than those actually rendered.
Providers may also bill for care actually provided to their pa-
tients, but which is not medically necessary. Practices that may
be used to perpetrate fraud include “up-coding” or “upgrad-
ing”, which involve billing for more expensive treatments than
those actually provided; “phantom billing”, billing for services
not rendered; and “ganging”, billing for services to family
members or other individuals who are accompanying the pa-
tient but who did not personally receive any services [19].

Health insurance fraud depletes the resources of taxpayer-
funded programs like Medicare. Public healthcare programs
such as Medicare and Medicaid are especially conducive to
fraudulent activities, as they are often run on a fee-for-service
structure [20].

It is estimated that in the U.S., as of 2017, $262 billion
in healthcare claims are initially denied, and health systems
spend approximately $20 billion each year trying to secure
payment for valid health insurance claims that were wrongly
denied, including some claims that were preapproved by the
insurance company. Forms of fraud by health insurance com-
panies include the wrongful denial of claims, wrongful cancel-
lation of coverage, and underpayment of hospitals and physi-
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cians [1].

When detected, health insurance fraud can result in civil
liability as well as criminal penalties, and potential action
against a healthcare provider’s license [2].

The majority of life insurance fraud occurs at the applica-
tion stage, involving applicants misrepresenting their health,
their income, and other personal information in order to get a
cheaper premium. As more and more insurance amendments
can be performed online or over the telephone, identity theft
has become an enabling crime that can lead to the amendment
of life insurance terms to benefit a fraudster; for example, by
adding a second stolen identity as a new beneficiary [3].

Life insurance fraud may involve faking death to claim life
insurance. Fraudsters may sometimes turn up a few years after
disappearing, claiming a loss of memory. For example, in the
case of John Darwin, a former teacher and prison officer turned
up alive five years after he was purported to have died in a ca-
noeing accident, after his family had made a successful claim
on his life insurance. Similarly, former British Government
minister John Stonehouse reportedly missing in 1974 from a
beach in Miami after the acquisition of multiple life insurance
policies, but was discovered living under an assumed name in
Australia [4].

Insurers can lose premium income when customers pro-
vide false or misleading information about risk, causing a
lower premium to be charged. This can happen with any type
of insurable risk. For example, when applying for workers
compensation insurance, an employer may report fewer em-
ployees, a lower total payroll, and less risk of employee neg-
ligence or injury than actually exists, obtaining coverage at a
lower cost than would result from accurate disclosure [5].

Property insurance fraud includes obtaining payment that
exceeds the value of the repair or replacement of insured prop-
erty, or the intentional infliction of damage or destruction of in-
sured property for the purpose of making an insurance claim.
The most common forms of property insurance fraud are re-
framing a non-insured damage to make it an event covered by
insurance, and inflating the value of the loss [6].

Property insurance crimes often involve arson, as evidence
that a fire was intentionally started may be destroyed by the fire
itself. According to the United States Fire Administration, in
the United States there were approximately 31,000 fires caused
by arson in 2006, resulting in losses of $755 million [7].

Another form for fraud is over-insurance, in which some-
one insures property for more than its real value. This con-
dition can be difficult to avoid, especially since an insurance
provider might sometimes encourage it to obtain greater prof-
its [8].

Unemployment insurance fraud can be perpetrated by both
employers and employees. Employer fraud involves efforts
to avoid payment of unemployment taxes, or the creation of
a false business entity through which fraudulent employee
claims are submitted. Employee fraud occurs when some-
body seeks benefits to which they are not entitled, for example,

when someone who is not unemployed or who steals the iden-
tity of another individual in order to claim that other person’s
benefits [9].

The detection of insurance fraud usually begins with the
identification of suspicious claims, those that have a higher
possibility of being fraudulent. This may be accomplished
with computerized statistical analysis that compares data about
a claim to expected values, or through review by claims ad-
justers or insurance agents. Sometimes insurance fraud is de-
tected as a result of law enforcement investigation, or tips from
members of the public. Any claim that is identified as suspect
may then be investigated for possible fraud [10].

Statistical analysis may involve supervised and unsuper-
vised machine learning. For a supervised approach, expected
values are obtained by analyzing records of both fraudulent
and non-fraudulent claims. To be accurate in its evaluation of
claims, it is necessary that the claims analyzed when training
the model are accurately identified as either fraudulent or non-
fraudulent [11].

For unsupervised statistical detection, the goal is to detect
claims that are abnormal as compared to other claims, and to
have the algorithm identify “red flag” factors that are associ-
ated with past fraudulent claims. This process is not intended
to prove that a given claim is fraudulent, but instead to effi-
ciently identify claims that should be subjected to further re-
view [12].

3. Methodology

The architecture of the proposed system consists of three pri-
mary modules: the Autonomous Inspection Robot (AIR), the
Edge Computing Unit (ECU) for real-time data processing,
and the Cloud-based Blockchain and Al Analytics Platform.
The AIR utilizes a 6-axis robotic arm to maneuver the sensor
payload around the vehicle.

{ LiDAR Data } { Visual Data } { Thermal Data ‘

Multi-Sensor
Fusion Engine

-/

Damage As- }

{Fraud Detection } {
sessment

Figure 1: Multi-Sensor Data Fusion Workflow




Rungta Int. J. Comp. Sci. Inf. Tech.. 2(2): October 2025 25

Algorithm 1 Fraud Probability Calculation
Require: Damage Vector D, Telemetry Vector 7', Claim De-
tails C'
Ensure: Fraud Probability Score P € [0, 1]
1: D feqtures < CNN_Extract(D)
¢ Tteatures < Normalize(T')
¢ Eegpected < PhysicsEngine(Tfeqtures)
. Acnergy — |Eezpected - CalCUIateEnergy(Dfeatu'res)|
if Acyergy > Threshold then
Pphysical 0.8
else
Pphysical 0.1
. end if
. Pegim < NLP_Analyze(C)
: P < aPyhysical + BPeiaim + YHistoricalFraud(Clser)
: return P

R B R i

_ =
R - o

Fraudulent claims can be one of may be identified as “built
up”, meaning that they are legitimate claims that are exagger-
ated in their value, or they may be false claims for damages
that never occurred. For built up claims, insurance compa-
nies usually try to negotiate the claim down to an appropriate
amount [13].

Suspicious claims may be submitted to the insurance com-
pany’s fraud investigators, who work for divisions that may be
called “special investigative units” or SIUs. Fraud investiga-
tors look for signs or evidence that a claim is false or fraudu-
lent and, should such evidence be found, the insurance com-
pany can use the finding to deny payment of the claim or refer
the matter to law enforcement for possible criminal prosecu-
tion [14].

When an insurance company’s fraud department investi-
gates a fraud claim, they frequently proceed in two stages: pre-
contact and post-contact. The pre-contact stage occurs prior to
contact with the claimant, and involves collection and analysis
of all available documentation and evidence pertaining to the
claim, potentially including the taking of witness statements
or collection of evidence from third-party sources. Then, in
the “’post-contact” stage, they interview the claimant to gather
more information and, when possible, an admission that the
claim is fraudulent. The goal of the investigation and interview
is to verify the value of the claim and, should fraud be identi-
fied, collect evidence of the insured party’s intent to defraud.
or the intention to defraud, An interview with the insured may
also be used to challenge subsequent changes to the insured’s
narrative [15].

National and local governments, especially in the last half
of the twentieth century, have recognized insurance fraud as
a serious crime, and have made efforts to punish and prevent
this practice [16].

In British Columbia, any person who submits a motor ve-
hicle insurance claim that contains false or misleading infor-
mation may be fined, imprisoned, or both [17].

The Insurance Crime Prevention Bureau is a nonprofit or-

ganization that was founded in 1973 to help fight insurance
fraud. This organization collects information on insurance
fraud, and also carries out investigations. Approximately one
third of these investigations result in criminal conviction, one
third result in denial of the claim, and one third result in pay-
ment of the claim [18].

The UK has broad, general criminal provisions that make
fraud punishable as a crime, The Fraud Act of 2006 specif-
ically defines fraud as a crime, committed when a person
“makes a false representation”, "fails to disclose to another
person information which he is under a legal duty to disclose”,
or abuses a position in which a person is “expected to safe-
guard, or not to act against, the financial interests of another
person” [19].

The Serious Fraud Office was established by the govern-
ment in 1987 to improve the investigation and prosecution of
serious and complex fraud cases. The City of London Police
runs an Insurance Fraud Enforcement Department, that spe-
cializes in tracking criminals who knowingly commit insur-
ance fraud [20].

Part 4 of the Insurance Act 2015 codifies the common law
principle that an insurer is not obligated to pay a fraudulent
claim, and may recover payments already made from the in-
sured should fraud later be discovered. Upon proper notice to
the insured, the insurer may also treat the insurance contract as
if it was terminated at the time of the “fraudulent act”. Neither
”fraud” nor ”fraudulent claim” is defined in the legislation. In
an important legal judgment in this area, the Supreme Court
ruled in 2016 that false information being used to support a
genuine claim for loss did not in itself make the claim fraudu-
lent, and so the forfeiture rules did not apply. The majority rul-
ing in the Supreme Court differed from the findings of the trial
court and the Appeal Court, which had seen the false informa-
tion as a “’reckless misrepresentation” and maintained a public
policy interest against use of false claim information [1].

Insurance fraud may be prosecuted as a crime in all states,
whether under general fraud statutes or those that specifically
pertain to insurance claims and coverage. The federal govern-
ment has passed a statute that criminalizes the act of defraud-
ing a health care benefit plan, Section 1347 of Title 18 of the
United States Code [2].

Insurance fraud is any intentional act committed to deceive
or mislead an insurance company during the application or
claims process, or the wrongful denial of a legitimate claim
by an insurance company. It occurs when a claimant know-
ingly attempts to obtain a benefit or advantage they are not
entitled to receive, or when an insurer knowingly denies a ben-
efit or advantage that is due to the insured. According to the
United States Federal Bureau of Investigation, the most com-
mon schemes include premium diversion, fee churning, asset
diversion, and workers compensation fraud. False insurance
claims are insurance claims filed with the fraudulent intention
towards an insurance provider [3].

Fraudulent claims account for a significant portion of all
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claims received by insurers, and cost billions of dollars annu-
ally. Insurance fraud poses a significant problem, and govern-
ments and other organizations try to deter such activity [4].

Studies suggest that the greatest total dollar amount of
fraud is committed by the health insurance companies them-
selves, intentionally not paying claims and deleting them from
their systems, and denying and cancelling coverage [5].

Long before the rise of the modern insurance industry, an
epigram by the Roman poet Martial, set in the Roman Em-
pire during the first century AD, illustrates how crimes such as
arson might be motivated by profit: [6]

The ”chief motive in all insurance crimes is financial
profit”. Insurance contracts provide both the insured and the
insurer with opportunities for exploitation [7].

According to the American Coalition Against Insurance
Fraud, the causes vary, but are usually centered on greed, and
on holes in the protections against fraud. Those who commit
insurance fraud may view it as a low-risk, lucrative enterprise
as compared to other forms of criminal activity [8].

As insurance fraud may not be detected, it is difficult to
accurately estimate its total cost to society. Among organi-
zations that have estimated its cost, the Coalition Against In-
surance Fraud estimates that in 2006 a total of about $80 bil-
lion was lost in the United States due to insurance fraud. The
Insurance Information Institute, insurance fraud accounts for
about 10 percent of the property/casualty insurance industry’s
incurred losses and loss adjustment expenses. The National
Health Care Anti-Fraud Association estimates that 3% of the
health care industry’s expenditures in the United States are due
to fraudulent activities, amounting to a cost of about $51 bil-
lion. According to the FBI, non-health insurance fraud costs
an estimated $40 billion per year, which increases the premi-
ums for the average U.S. family between $400 and $700 annu-
ally [9].

Another study of all types of fraud committed in the United
States insurance institutions (property-and-casualty, business
liability, healthcare, social security, etc.) estimates the cost at
33% to 38% of the total cash flow through the system. This
study resulted in the book title The Trillion Dollar Insurance
Crook by J.E. Smith. In the United Kingdom, the Insurance
Fraud Bureau estimates that the loss due to insurance fraud in
the United Kingdom is about 1.5 billion ($3.08 billion), caus-
ing a 5% increase in insurance premiums. The Insurance Bu-
reau of Canada estimates that personal injury fraud in Canada
costs about C$500 million annually. Indiaforensic Center of
Studies estimates that Insurance frauds in India costs about
$6.25 billion annually [10].

Hard fraud occurs when someone deliberately plans or in-
vents a loss, such as a collision, auto theft, or fire that is cov-
ered by their insurance policy in order to claim payment for
damages. Criminal rings are sometimes involved in hard fraud
schemes that can steal millions of dollars [11].

Soft fraud, which is more common than hard fraud, is
sometimes also referred to as opportunistic fraud. This type

of fraud consists of policyholders exaggerating otherwise le-
gitimate claims. For example, when involved in an automotive
collision an insured person might claim more damage than ac-
tually occurred [12].

Automobile insurance fraud occurs when somebody inten-
tionally seeks benefits from an insurance company that they
know that they are not legitimately entitled to receive [13].

Fraud rings or groups may fake traffic deaths or stage colli-
sions to make false insurance or exaggerated claims and collect
insurance money. The fraud may involve the engineering of a
deliberate collision with the innocent driver of another vehi-
cle. Some fraud rings involve insurance claims adjusters who
authorize payment on the claims. In the UK, the Association
of Chief Police Officers estimated that 30,000 auto accidents
were staged in 2009. Insurance fraud may also include such
actions as a pedestrian jumping in front of a car, then seeking
compensation for claimed injuries [14].

Staged collision schemes may involve fraud at three dif-
ferent levels. At the top, there are lawyers who file fraudu-
lent claims, supported by doctors who fabricate or exaggerate
diagnoses and treatment records. Next are the “cappers” or
”runners”’, the middlemen who obtain the cars to crash, farm
out the claims to the professionals at the top, and recruit par-
ticipants. At the bottom are the participants recruited to risk
injury in the staged accidents. These rings may involve orga-
nized crime [15].

After a motor vehicle collision, a vehicle owner may at-
tempt to make a claim for coverage beyond the scope of what
was caused by the accident, for example by seeking coverage
for preexisting damage. Physical injuries may also be exag-
gerated by a driver or other person claiming injury in a colli-
sion [16].

Another form of fraud, known as “’fronting”, involves reg-
istering someone other than the real primary driver of a car as
the primary driver of the car in order to obtain a lower rate,
such as a young driver having an insurance policy in the name
of a parent [17].

Health insurance fraud involves an intentional act of de-
ceiving, concealing, or misrepresenting information that re-
sults in health care benefits being paid to an individual or
group, or being wrongfully denied to a person entitled to re-
ceive benefits. Fraud can be committed either by an insured
person or by a provider [18].

Member fraud consists of such acts as the making of claims
on behalf of ineligible members or their dependents, making
false statements on enrollment forms, concealing preexisting
conditions that could affect the scope of coverage or cost of
the policy, and failure to disclose claims that were a result of a
work-related injury in violation of the terms of a health insur-
ance policy [19].

Provider fraud consists of claims submitted by medical
care providers, and may include billing for services not ren-
dered, billing for higher level of services than those provided,
making false statements on claims submissions, double-billing
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by doctors who charge more than once for the same service,
performance of unnecessary medical treatments or surgery,
and billing for services other than those actually rendered.
Providers may also bill for care actually provided to their pa-
tients, but which is not medically necessary. Practices that may
be used to perpetrate fraud include “up-coding” or “upgrad-
ing”, which involve billing for more expensive treatments than
those actually provided; “phantom billing”, billing for services
not rendered; and “ganging”, billing for services to family
members or other individuals who are accompanying the pa-
tient but who did not personally receive any services [20].

Health insurance fraud depletes the resources of taxpayer-
funded programs like Medicare. Public healthcare programs
such as Medicare and Medicaid are especially conducive to
fraudulent activities, as they are often run on a fee-for-service
structure [1].

It is estimated that in the U.S., as of 2017, $262 billion
in healthcare claims are initially denied, and health systems
spend approximately $20 billion each year trying to secure
payment for valid health insurance claims that were wrongly
denied, including some claims that were preapproved by the
insurance company. Forms of fraud by health insurance com-
panies include the wrongful denial of claims, wrongful cancel-
lation of coverage, and underpayment of hospitals and physi-
cians [2].

When detected, health insurance fraud can result in civil
liability as well as criminal penalties, and potential action
against a healthcare provider’s license [3].

The majority of life insurance fraud occurs at the applica-
tion stage, involving applicants misrepresenting their health,
their income, and other personal information in order to get a
cheaper premium. As more and more insurance amendments
can be performed online or over the telephone, identity theft
has become an enabling crime that can lead to the amendment
of life insurance terms to benefit a fraudster; for example, by
adding a second stolen identity as a new beneficiary [4].

Life insurance fraud may involve faking death to claim life
insurance. Fraudsters may sometimes turn up a few years after
disappearing, claiming a loss of memory. For example, in the
case of John Darwin, a former teacher and prison officer turned
up alive five years after he was purported to have died in a ca-
noeing accident, after his family had made a successful claim
on his life insurance. Similarly, former British Government
minister John Stonehouse reportedly missing in 1974 from a
beach in Miami after the acquisition of multiple life insurance
policies, but was discovered living under an assumed name in
Australia [5].

Insurers can lose premium income when customers pro-
vide false or misleading information about risk, causing a
lower premium to be charged. This can happen with any type
of insurable risk. For example, when applying for workers
compensation insurance, an employer may report fewer em-
ployees, a lower total payroll, and less risk of employee neg-
ligence or injury than actually exists, obtaining coverage at a

lower cost than would result from accurate disclosure [6].

Property insurance fraud includes obtaining payment that
exceeds the value of the repair or replacement of insured prop-
erty, or the intentional infliction of damage or destruction of in-
sured property for the purpose of making an insurance claim.
The most common forms of property insurance fraud are re-
framing a non-insured damage to make it an event covered by
insurance, and inflating the value of the loss [7].

Property insurance crimes often involve arson, as evidence
that a fire was intentionally started may be destroyed by the fire
itself. According to the United States Fire Administration, in
the United States there were approximately 31,000 fires caused
by arson in 2006, resulting in losses of $755 million [8].

Another form for fraud is over-insurance, in which some-
one insures property for more than its real value. This con-
dition can be difficult to avoid, especially since an insurance
provider might sometimes encourage it to obtain greater prof-
its [9].

Unemployment insurance fraud can be perpetrated by both
employers and employees. Employer fraud involves efforts
to avoid payment of unemployment taxes, or the creation of
a false business entity through which fraudulent employee
claims are submitted. Employee fraud occurs when some-
body seeks benefits to which they are not entitled, for example,
when someone who is not unemployed or who steals the iden-
tity of another individual in order to claim that other person’s
benefits [10].

The detection of insurance fraud usually begins with the
identification of suspicious claims, those that have a higher
possibility of being fraudulent. This may be accomplished
with computerized statistical analysis that compares data about
a claim to expected values, or through review by claims ad-
justers or insurance agents. Sometimes insurance fraud is de-
tected as a result of law enforcement investigation, or tips from
members of the public. Any claim that is identified as suspect
may then be investigated for possible fraud [11].

Statistical analysis may involve supervised and unsuper-
vised machine learning. For a supervised approach, expected
values are obtained by analyzing records of both fraudulent
and non-fraudulent claims. To be accurate in its evaluation of
claims, it is necessary that the claims analyzed when training
the model are accurately identified as either fraudulent or non-
fraudulent [12].

For unsupervised statistical detection, the goal is to detect
claims that are abnormal as compared to other claims, and to
have the algorithm identify “red flag” factors that are associ-
ated with past fraudulent claims. This process is not intended
to prove that a given claim is fraudulent, but instead to effi-
ciently identify claims that should be subjected to further re-
view [13].

Fraudulent claims can be one of may be identified as "built
up”, meaning that they are legitimate claims that are exagger-
ated in their value, or they may be false claims for damages
that never occurred. For built up claims, insurance compa-
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nies usually try to negotiate the claim down to an appropriate
amount [14].

Suspicious claims may be submitted to the insurance com-
pany’s fraud investigators, who work for divisions that may be
called “special investigative units” or SIUs. Fraud investiga-
tors look for signs or evidence that a claim is false or fraudu-
lent and, should such evidence be found, the insurance com-
pany can use the finding to deny payment of the claim or refer
the matter to law enforcement for possible criminal prosecu-
tion [15].

When an insurance company’s fraud department investi-
gates a fraud claim, they frequently proceed in two stages: pre-
contact and post-contact. The pre-contact stage occurs prior to
contact with the claimant, and involves collection and analysis
of all available documentation and evidence pertaining to the
claim, potentially including the taking of witness statements
or collection of evidence from third-party sources. Then, in
the “’post-contact” stage, they interview the claimant to gather
more information and, when possible, an admission that the
claim is fraudulent. The goal of the investigation and interview
is to verify the value of the claim and, should fraud be identi-
fied, collect evidence of the insured party’s intent to defraud.
or the intention to defraud, An interview with the insured may
also be used to challenge subsequent changes to the insured’s
narrative [16].

National and local governments, especially in the last half
of the twentieth century, have recognized insurance fraud as
a serious crime, and have made efforts to punish and prevent
this practice [17].

In British Columbia, any person who submits a motor ve-
hicle insurance claim that contains false or misleading infor-
mation may be fined, imprisoned, or both [18].

The Insurance Crime Prevention Bureau is a nonprofit or-
ganization that was founded in 1973 to help fight insurance
fraud. This organization collects information on insurance
fraud, and also carries out investigations. Approximately one
third of these investigations result in criminal conviction, one
third result in denial of the claim, and one third result in pay-
ment of the claim [19].

The UK has broad, general criminal provisions that make
fraud punishable as a crime, The Fraud Act of 2006 specif-
ically defines fraud as a crime, committed when a person
“makes a false representation”, fails to disclose to another
person information which he is under a legal duty to disclose”,
or abuses a position in which a person is “expected to safe-
guard, or not to act against, the financial interests of another
person” [20].

The Serious Fraud Office was established by the govern-
ment in 1987 to improve the investigation and prosecution of
serious and complex fraud cases. The City of London Police
runs an Insurance Fraud Enforcement Department, that spe-
cializes in tracking criminals who knowingly commit insur-
ance fraud [1].

Part 4 of the Insurance Act 2015 codifies the common law

principle that an insurer is not obligated to pay a fraudulent
claim, and may recover payments already made from the in-
sured should fraud later be discovered. Upon proper notice to
the insured, the insurer may also treat the insurance contract as
if it was terminated at the time of the “fraudulent act”. Neither
”fraud” nor “fraudulent claim” is defined in the legislation. In
an important legal judgment in this area, the Supreme Court
ruled in 2016 that false information being used to support a
genuine claim for loss did not in itself make the claim fraudu-
lent, and so the forfeiture rules did not apply. The majority rul-
ing in the Supreme Court differed from the findings of the trial
court and the Appeal Court, which had seen the false informa-
tion as a “’reckless misrepresentation” and maintained a public
policy interest against use of false claim information [2].

Insurance fraud may be prosecuted as a crime in all states,
whether under general fraud statutes or those that specifically
pertain to insurance claims and coverage. The federal govern-
ment has passed a statute that criminalizes the act of defraud-
ing a health care benefit plan, Section 1347 of Title 18 of the
United States Code [3].

Insurance fraud is any intentional act committed to deceive
or mislead an insurance company during the application or
claims process, or the wrongful denial of a legitimate claim
by an insurance company. It occurs when a claimant know-
ingly attempts to obtain a benefit or advantage they are not
entitled to receive, or when an insurer knowingly denies a ben-
efit or advantage that is due to the insured. According to the
United States Federal Bureau of Investigation, the most com-
mon schemes include premium diversion, fee churning, asset
diversion, and workers compensation fraud. False insurance
claims are insurance claims filed with the fraudulent intention
towards an insurance provider [4].

Fraudulent claims account for a significant portion of all
claims received by insurers, and cost billions of dollars annu-
ally. Insurance fraud poses a significant problem, and govern-
ments and other organizations try to deter such activity [5].

Studies suggest that the greatest total dollar amount of
fraud is committed by the health insurance companies them-
selves, intentionally not paying claims and deleting them from
their systems, and denying and cancelling coverage [6].

4. Results and Discussion

The system was evaluated in a controlled testing facility us-
ing 50 vehicles subjected to varying degrees of collision dam-
age, alongside 20 artificially staged fraudulent scenarios. The
robotic assessment reduced the average inspection time from
45 minutes to just 12 minutes.
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Table 1: Performance Metrics of the Al Robotic Assessment

Metric Human Proposed
Ap- System
praiser
Inspection Time 45 mins 12 mins +73%
Cost Estimation Err. 15.2% 4.1% +73%
Fraud Detection Rate 65.0% 94.5% +45%
False Positive Rate 12.0% 3.2% -73%
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Figure 2: Correlation Analysis for Fraud Detection

Long before the rise of the modern insurance industry, an
epigram by the Roman poet Martial, set in the Roman Em-
pire during the first century AD, illustrates how crimes such as
arson might be motivated by profit: [7]

The ”chief motive in all insurance crimes is financial
profit”. Insurance contracts provide both the insured and the
insurer with opportunities for exploitation [8].

According to the American Coalition Against Insurance
Fraud, the causes vary, but are usually centered on greed, and
on holes in the protections against fraud. Those who commit
insurance fraud may view it as a low-risk, lucrative enterprise
as compared to other forms of criminal activity [9].

As insurance fraud may not be detected, it is difficult to
accurately estimate its total cost to society. Among organi-
zations that have estimated its cost, the Coalition Against In-
surance Fraud estimates that in 2006 a total of about $80 bil-
lion was lost in the United States due to insurance fraud. The
Insurance Information Institute, insurance fraud accounts for
about 10 percent of the property/casualty insurance industry’s
incurred losses and loss adjustment expenses. The National
Health Care Anti-Fraud Association estimates that 3% of the
health care industry’s expenditures in the United States are due
to fraudulent activities, amounting to a cost of about $51 bil-
lion. According to the FBI, non-health insurance fraud costs
an estimated $40 billion per year, which increases the premi-

ums for the average U.S. family between $400 and $700 annu-
ally [10].

Improvement Another study of all types of fraud committed in the United

States insurance institutions (property-and-casualty, business
liability, healthcare, social security, etc.) estimates the cost at
33% to 38% of the total cash flow through the system. This
study resulted in the book title The Trillion Dollar Insurance
Crook by J.E. Smith. In the United Kingdom, the Insurance
Fraud Bureau estimates that the loss due to insurance fraud in
the United Kingdom is about 1.5 billion ($3.08 billion), caus-
ing a 5% increase in insurance premiums. The Insurance Bu-
reau of Canada estimates that personal injury fraud in Canada
costs about C$500 million annually. Indiaforensic Center of
Studies estimates that Insurance frauds in India costs about
$6.25 billion annually [11].

Hard fraud occurs when someone deliberately plans or in-
vents a loss, such as a collision, auto theft, or fire that is cov-
ered by their insurance policy in order to claim payment for
damages. Criminal rings are sometimes involved in hard fraud
schemes that can steal millions of dollars [12].

Soft fraud, which is more common than hard fraud, is
sometimes also referred to as opportunistic fraud. This type
of fraud consists of policyholders exaggerating otherwise le-
gitimate claims. For example, when involved in an automotive
collision an insured person might claim more damage than ac-
tually occurred [13].

Automobile insurance fraud occurs when somebody inten-
tionally seeks benefits from an insurance company that they
know that they are not legitimately entitled to receive [14].

Fraud rings or groups may fake traffic deaths or stage colli-
sions to make false insurance or exaggerated claims and collect
insurance money. The fraud may involve the engineering of a
deliberate collision with the innocent driver of another vehi-
cle. Some fraud rings involve insurance claims adjusters who
authorize payment on the claims. In the UK, the Association
of Chief Police Officers estimated that 30,000 auto accidents
were staged in 2009. Insurance fraud may also include such
actions as a pedestrian jumping in front of a car, then seeking
compensation for claimed injuries [15].

Staged collision schemes may involve fraud at three dif-
ferent levels. At the top, there are lawyers who file fraudu-
lent claims, supported by doctors who fabricate or exaggerate
diagnoses and treatment records. Next are the “cappers” or
”runners”’, the middlemen who obtain the cars to crash, farm
out the claims to the professionals at the top, and recruit par-
ticipants. At the bottom are the participants recruited to risk
injury in the staged accidents. These rings may involve orga-
nized crime [16].

After a motor vehicle collision, a vehicle owner may at-
tempt to make a claim for coverage beyond the scope of what
was caused by the accident, for example by seeking coverage
for preexisting damage. Physical injuries may also be exag-
gerated by a driver or other person claiming injury in a colli-
sion [17].
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Another form of fraud, known as “fronting”, involves reg-
istering someone other than the real primary driver of a car as
the primary driver of the car in order to obtain a lower rate,
such as a young driver having an insurance policy in the name
of a parent [18].

Health insurance fraud involves an intentional act of de-
ceiving, concealing, or misrepresenting information that re-
sults in health care benefits being paid to an individual or
group, or being wrongfully denied to a person entitled to re-
ceive benefits. Fraud can be committed either by an insured
person or by a provider [19].

Member fraud consists of such acts as the making of claims
on behalf of ineligible members or their dependents, making
false statements on enrollment forms, concealing preexisting
conditions that could affect the scope of coverage or cost of
the policy, and failure to disclose claims that were a result of a
work-related injury in violation of the terms of a health insur-
ance policy [20].

Provider fraud consists of claims submitted by medical
care providers, and may include billing for services not ren-
dered, billing for higher level of services than those provided,
making false statements on claims submissions, double-billing
by doctors who charge more than once for the same service,
performance of unnecessary medical treatments or surgery,
and billing for services other than those actually rendered.
Providers may also bill for care actually provided to their pa-
tients, but which is not medically necessary. Practices that
may be used to perpetrate fraud include “up-coding” or “up-
grading”, which involve billing for more expensive treatments
than those actually provided; “phantom billing”, billing for
services not rendered; and “ganging”, billing for services to
family members or other individuals who are accompanying
the patient but who did not personally receive any services [1].

Health insurance fraud depletes the resources of taxpayer-
funded programs like Medicare. Public healthcare programs
such as Medicare and Medicaid are especially conducive to
fraudulent activities, as they are often run on a fee-for-service
structure [2].

It is estimated that in the U.S., as of 2017, $262 billion
in healthcare claims are initially denied, and health systems
spend approximately $20 billion each year trying to secure
payment for valid health insurance claims that were wrongly
denied, including some claims that were preapproved by the
insurance company. Forms of fraud by health insurance com-
panies include the wrongful denial of claims, wrongful cancel-
lation of coverage, and underpayment of hospitals and physi-
cians [3].

When detected, health insurance fraud can result in civil
liability as well as criminal penalties, and potential action
against a healthcare provider’s license [4].

The majority of life insurance fraud occurs at the applica-
tion stage, involving applicants misrepresenting their health,
their income, and other personal information in order to get a
cheaper premium. As more and more insurance amendments

can be performed online or over the telephone, identity theft
has become an enabling crime that can lead to the amendment
of life insurance terms to benefit a fraudster; for example, by
adding a second stolen identity as a new beneficiary [5].

Life insurance fraud may involve faking death to claim life
insurance. Fraudsters may sometimes turn up a few years after
disappearing, claiming a loss of memory. For example, in the
case of John Darwin, a former teacher and prison officer turned
up alive five years after he was purported to have died in a ca-
noeing accident, after his family had made a successful claim
on his life insurance. Similarly, former British Government
minister John Stonehouse reportedly missing in 1974 from a
beach in Miami after the acquisition of multiple life insurance
policies, but was discovered living under an assumed name in
Australia [6].

Insurers can lose premium income when customers pro-
vide false or misleading information about risk, causing a
lower premium to be charged. This can happen with any type
of insurable risk. For example, when applying for workers
compensation insurance, an employer may report fewer em-
ployees, a lower total payroll, and less risk of employee neg-
ligence or injury than actually exists, obtaining coverage at a
lower cost than would result from accurate disclosure [7].

Property insurance fraud includes obtaining payment that
exceeds the value of the repair or replacement of insured prop-
erty, or the intentional infliction of damage or destruction of in-
sured property for the purpose of making an insurance claim.
The most common forms of property insurance fraud are re-
framing a non-insured damage to make it an event covered by
insurance, and inflating the value of the loss [8].

Property insurance crimes often involve arson, as evidence
that a fire was intentionally started may be destroyed by the fire
itself. According to the United States Fire Administration, in
the United States there were approximately 31,000 fires caused
by arson in 2006, resulting in losses of $755 million [9].

Another form for fraud is over-insurance, in which some-
one insures property for more than its real value. This con-
dition can be difficult to avoid, especially since an insurance
provider might sometimes encourage it to obtain greater prof-
its [10].

Unemployment insurance fraud can be perpetrated by both
employers and employees. Employer fraud involves efforts
to avoid payment of unemployment taxes, or the creation of
a false business entity through which fraudulent employee
claims are submitted. Employee fraud occurs when some-
body seeks benefits to which they are not entitled, for example,
when someone who is not unemployed or who steals the iden-
tity of another individual in order to claim that other person’s
benefits [11].

The detection of insurance fraud usually begins with the
identification of suspicious claims, those that have a higher
possibility of being fraudulent. This may be accomplished
with computerized statistical analysis that compares data about
a claim to expected values, or through review by claims ad-



Rungta Int. J. Comp. Sci. Inf. Tech.. 2(2): October 2025 31

justers or insurance agents. Sometimes insurance fraud is de-
tected as a result of law enforcement investigation, or tips from
members of the public. Any claim that is identified as suspect
may then be investigated for possible fraud [12].

Statistical analysis may involve supervised and unsuper-
vised machine learning. For a supervised approach, expected
values are obtained by analyzing records of both fraudulent
and non-fraudulent claims. To be accurate in its evaluation of
claims, it is necessary that the claims analyzed when training
the model are accurately identified as either fraudulent or non-
fraudulent [13].

For unsupervised statistical detection, the goal is to detect
claims that are abnormal as compared to other claims, and to
have the algorithm identify “red flag” factors that are associ-
ated with past fraudulent claims. This process is not intended
to prove that a given claim is fraudulent, but instead to effi-
ciently identify claims that should be subjected to further re-
view [14].

Fraudulent claims can be one of may be identified as "built
up”, meaning that they are legitimate claims that are exagger-
ated in their value, or they may be false claims for damages
that never occurred. For built up claims, insurance compa-
nies usually try to negotiate the claim down to an appropriate
amount [15].

Suspicious claims may be submitted to the insurance com-
pany’s fraud investigators, who work for divisions that may be
called “’special investigative units” or SIUs. Fraud investiga-
tors look for signs or evidence that a claim is false or fraudu-
lent and, should such evidence be found, the insurance com-
pany can use the finding to deny payment of the claim or refer
the matter to law enforcement for possible criminal prosecu-
tion [16].

When an insurance company’s fraud department investi-
gates a fraud claim, they frequently proceed in two stages: pre-
contact and post-contact. The pre-contact stage occurs prior to
contact with the claimant, and involves collection and analysis
of all available documentation and evidence pertaining to the
claim, potentially including the taking of witness statements
or collection of evidence from third-party sources. Then, in
the “’post-contact” stage, they interview the claimant to gather
more information and, when possible, an admission that the
claim is fraudulent. The goal of the investigation and interview
is to verify the value of the claim and, should fraud be identi-
fied, collect evidence of the insured party’s intent to defraud.
or the intention to defraud, An interview with the insured may
also be used to challenge subsequent changes to the insured’s
narrative [17].

National and local governments, especially in the last half
of the twentieth century, have recognized insurance fraud as
a serious crime, and have made efforts to punish and prevent
this practice [18].

In British Columbia, any person who submits a motor ve-
hicle insurance claim that contains false or misleading infor-
mation may be fined, imprisoned, or both [19].

The Insurance Crime Prevention Bureau is a nonprofit or-
ganization that was founded in 1973 to help fight insurance
fraud. This organization collects information on insurance
fraud, and also carries out investigations. Approximately one
third of these investigations result in criminal conviction, one
third result in denial of the claim, and one third result in pay-
ment of the claim [20].

The UK has broad, general criminal provisions that make
fraud punishable as a crime, The Fraud Act of 2006 specif-
ically defines fraud as a crime, committed when a person
“makes a false representation”, fails to disclose to another
person information which he is under a legal duty to disclose”,
or abuses a position in which a person is “expected to safe-
guard, or not to act against, the financial interests of another
person” [1].

The Serious Fraud Office was established by the govern-
ment in 1987 to improve the investigation and prosecution of
serious and complex fraud cases. The City of London Police
runs an Insurance Fraud Enforcement Department, that spe-
cializes in tracking criminals who knowingly commit insur-
ance fraud [2].

5. Conclusion

This research demonstrates the transformative potential of
combining autonomous robotics, multi-modal sensor fusion,
Al analytics, and blockchain within the vehicle insurance in-
dustry. By rigorously quantifying physical damage and val-
idating it against IoT telemetry, the system provides an un-
precedented capability to detect and deter insurance fraud.

Part 4 of the Insurance Act 2015 codifies the common law
principle that an insurer is not obligated to pay a fraudulent
claim, and may recover payments already made from the in-
sured should fraud later be discovered. Upon proper notice to
the insured, the insurer may also treat the insurance contract as
if it was terminated at the time of the "fraudulent act”. Neither
“fraud” nor “fraudulent claim” is defined in the legislation. In
an important legal judgment in this area, the Supreme Court
ruled in 2016 that false information being used to support a
genuine claim for loss did not in itself make the claim fraudu-
lent, and so the forfeiture rules did not apply. The majority rul-
ing in the Supreme Court differed from the findings of the trial
court and the Appeal Court, which had seen the false informa-
tion as a “reckless misrepresentation” and maintained a public
policy interest against use of false claim information [3].

Insurance fraud may be prosecuted as a crime in all states,
whether under general fraud statutes or those that specifically
pertain to insurance claims and coverage. The federal govern-
ment has passed a statute that criminalizes the act of defraud-
ing a health care benefit plan, Section 1347 of Title 18 of the
United States Code [4].

Insurance fraud is any intentional act committed to deceive
or mislead an insurance company during the application or
claims process, or the wrongful denial of a legitimate claim
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by an insurance company. It occurs when a claimant know-
ingly attempts to obtain a benefit or advantage they are not
entitled to receive, or when an insurer knowingly denies a ben-
efit or advantage that is due to the insured. According to the
United States Federal Bureau of Investigation, the most com-
mon schemes include premium diversion, fee churning, asset
diversion, and workers compensation fraud. False insurance
claims are insurance claims filed with the fraudulent intention
towards an insurance provider [5].

Fraudulent claims account for a significant portion of all
claims received by insurers, and cost billions of dollars annu-
ally. Insurance fraud poses a significant problem, and govern-
ments and other organizations try to deter such activity [6].

Studies suggest that the greatest total dollar amount of
fraud is committed by the health insurance companies them-
selves, intentionally not paying claims and deleting them from
their systems, and denying and cancelling coverage [7].

Long before the rise of the modern insurance industry, an
epigram by the Roman poet Martial, set in the Roman Em-
pire during the first century AD, illustrates how crimes such as
arson might be motivated by profit: [8]

The “chief motive in all insurance crimes is financial
profit”. Insurance contracts provide both the insured and the
insurer with opportunities for exploitation [9].

According to the American Coalition Against Insurance
Fraud, the causes vary, but are usually centered on greed, and
on holes in the protections against fraud. Those who commit
insurance fraud may view it as a low-risk, lucrative enterprise
as compared to other forms of criminal activity [10].

As insurance fraud may not be detected, it is difficult to
accurately estimate its total cost to society. Among organi-
zations that have estimated its cost, the Coalition Against In-
surance Fraud estimates that in 2006 a total of about $80 bil-
lion was lost in the United States due to insurance fraud. The
Insurance Information Institute, insurance fraud accounts for
about 10 percent of the property/casualty insurance industry’s
incurred losses and loss adjustment expenses. The National
Health Care Anti-Fraud Association estimates that 3% of the
health care industry’s expenditures in the United States are due
to fraudulent activities, amounting to a cost of about $51 bil-
lion. According to the FBI, non-health insurance fraud costs
an estimated $40 billion per year, which increases the premi-
ums for the average U.S. family between $400 and $700 annu-
ally [11].

Another study of all types of fraud committed in the United
States insurance institutions (property-and-casualty, business
liability, healthcare, social security, etc.) estimates the cost at
33% to 38% of the total cash flow through the system. This
study resulted in the book title The Trillion Dollar Insurance
Crook by J.E. Smith. In the United Kingdom, the Insurance
Fraud Bureau estimates that the loss due to insurance fraud in
the United Kingdom is about 1.5 billion ($3.08 billion), caus-
ing a 5% increase in insurance premiums. The Insurance Bu-
reau of Canada estimates that personal injury fraud in Canada

costs about C$500 million annually. Indiaforensic Center of
Studies estimates that Insurance frauds in India costs about
$6.25 billion annually [12].

Hard fraud occurs when someone deliberately plans or in-
vents a loss, such as a collision, auto theft, or fire that is cov-
ered by their insurance policy in order to claim payment for
damages. Criminal rings are sometimes involved in hard fraud
schemes that can steal millions of dollars [13].

Soft fraud, which is more common than hard fraud, is
sometimes also referred to as opportunistic fraud. This type
of fraud consists of policyholders exaggerating otherwise le-
gitimate claims. For example, when involved in an automotive
collision an insured person might claim more damage than ac-
tually occurred [14].

Automobile insurance fraud occurs when somebody inten-
tionally seeks benefits from an insurance company that they
know that they are not legitimately entitled to receive [15].

Fraud rings or groups may fake traffic deaths or stage colli-
sions to make false insurance or exaggerated claims and collect
insurance money. The fraud may involve the engineering of a
deliberate collision with the innocent driver of another vehi-
cle. Some fraud rings involve insurance claims adjusters who
authorize payment on the claims. In the UK, the Association
of Chief Police Officers estimated that 30,000 auto accidents
were staged in 2009. Insurance fraud may also include such
actions as a pedestrian jumping in front of a car, then seeking
compensation for claimed injuries [16].

Staged collision schemes may involve fraud at three dif-
ferent levels. At the top, there are lawyers who file fraudu-
lent claims, supported by doctors who fabricate or exaggerate
diagnoses and treatment records. Next are the “cappers” or
“runners”, the middlemen who obtain the cars to crash, farm
out the claims to the professionals at the top, and recruit par-
ticipants. At the bottom are the participants recruited to risk
injury in the staged accidents. These rings may involve orga-
nized crime [17].

After a motor vehicle collision, a vehicle owner may at-
tempt to make a claim for coverage beyond the scope of what
was caused by the accident, for example by seeking coverage
for preexisting damage. Physical injuries may also be exag-
gerated by a driver or other person claiming injury in a colli-
sion [18].

Another form of fraud, known as “’fronting”, involves reg-
istering someone other than the real primary driver of a car as
the primary driver of the car in order to obtain a lower rate,
such as a young driver having an insurance policy in the name
of a parent [19].

Health insurance fraud involves an intentional act of de-
ceiving, concealing, or misrepresenting information that re-
sults in health care benefits being paid to an individual or
group, or being wrongfully denied to a person entitled to re-
ceive benefits. Fraud can be committed either by an insured
person or by a provider [20].
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