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Certified Professional in Fraudulent Documents Analysis

Document Authentication Techniques

Acoustic Microscopy
Concept: Non‑destructive imaging using high‑frequency sound waves. Related terms: ultrasonic testing,
time‑domain reflectometry. Explanation: Acoustic microscopy directs ultrasonic pulses at a document and
records reflected signals to map layer thickness, adhesive bonds, and voids. Example: Detecting hidden
laminates in a passport page. Practical application: Verifying the integrity of security fibers in banknotes.
Challenges: Requires skilled operators and may be limited by document thickness.

Adhesive Analysis
Concept: Chemical and physical examination of bonding agents. Related terms: solvent extraction,
spectroscopy. Explanation: Determines the composition and age of adhesives used to attach elements such
as holograms or seals. Example: Identifying a polyurethane glue in a forged ID card. Practical application:
Differentiating authentic and counterfeit security patches. Challenges: Small sample size and potential
contamination affect results.

Alteration Detection
Concept: Identifying unauthorized changes to a document. Related terms: forensic imaging, tamper‑evident
features. Explanation: Uses visual inspection, UV light, and digital comparison to reveal ink overlays, erased
text, or added graphics. Example: Spotting a overwritten birthdate on a driver’s license. Practical application:
Screening documents at border control. Challenges: Skilled forgers may use sophisticated techniques that
mimic original features.

Authenticity Verification
Concept: Confirming that a document is genuine and unaltered. Related terms: validation protocols,
reference standards. Explanation: Combines multiple techniques—visual, instrumental, and database checks
—to assess legitimacy. Example: Cross‑checking a passport’s machine‑readable zone against ICAO
standards. Practical application: Law enforcement verification of travel documents. Challenges: Rapid
evolution of counterfeit technologies demands continuous training.

Back‑Light Examination
Concept: Viewing documents with illumination from behind. Related terms: transmission lighting,
luminescence. Explanation: Reveals watermarks, security fibers, and voids not visible under normal lighting.
Example: Observing the watermark in a Euro banknote. Practical application: Quick field assessment of
currency authenticity. Challenges: Requires appropriate light source and may be hindered by document
opacity.

Barcode Integrity Check
Concept: Assessing the readability and data consistency of barcodes. Related terms: QR code analysis,
checksum validation. Explanation: Scans the barcode, compares encoded data with known standards, and
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inspects for distortion or manipulation. Example: Verifying a driver's license PDF417 barcode against DMV
records. Practical application: Automated document processing in banking. Challenges: Damage, printing
errors, or intentional alteration can produce false negatives.

Biometric Correlation
Concept: Matching biometric data embedded in documents to live captures. Related terms: facial
recognition, fingerprint verification. Explanation: Uses algorithms to compare stored images or prints with
those obtained at the point of inspection. Example: Comparing a passport photo to the traveler’s live facial
scan. Practical application: Enhancing security at airports and border checkpoints. Challenges: Variations in
lighting, pose, and image quality affect accuracy.

Bleach Test
Concept: Chemical reaction used to reveal hidden inks. Related terms: invisible ink detection, oxidation
reaction. Explanation: Applying a mild bleach solution can cause certain inks to change color, exposing
alterations. Example: Detecting an erased signature on a legal contract. Practical application: Forensic
examination of financial documents. Challenges: May damage original inks; requires careful control of
reagent concentration.

Blind Watermark Detection
Concept: Identifying watermarks that are not visible to the naked eye. Related terms: digital watermarking,
spectral imaging. Explanation: Uses specialized scanners or UV/IR illumination to reveal patterns embedded
during paper manufacturing. Example: Locating the “EU” watermark in a euro banknote. Practical
application: Currency verification in cash handling. Challenges: High‑resolution equipment needed; some
watermarks degrade over time.

Bond Strength Testing
Concept: Measuring the adhesion force between layers. Related terms: peel test, shear test. Explanation:
Applies controlled force to separate bonded components, quantifying the strength of adhesives or
laminates. Example: Testing the bond of an embedded hologram on a passport. Practical application:
Quality control in secure document production. Challenges: Destructive nature limits use on valuable
originals.

Chromatographic Ink Separation
Concept: Separating ink components using chromatography. Related terms: thin‑layer chromatography,
solvent migration. Explanation: A small ink sample is placed on a chromatography plate; solvents move the
pigments, creating a characteristic pattern for comparison. Example: Distinguishing fountain‑pen ink from
ballpoint ink on a forged check. Practical application: Ink authentication in legal documents. Challenges:
Requires reference standards and controlled laboratory conditions.

Circular Dichroism Spectroscopy
Concept: Analyzing chiral molecules by measuring differential absorption of circularly polarized light.
Related terms: optical activity, FTIR. Explanation: Provides fingerprint data for polymers and inks, aiding in
the identification of counterfeit materials. Example: Differentiating genuine security polymer from a
counterfeit substitute. Practical application: Material verification in high‑security IDs. Challenges: Specialized

Read online: https://certificates.lsba.org.uk/glossaries/3920049/
document-authentication-techniques

London School of Business and Administration · 22 Jun 2026



G LO S S A RY

instrumentation and expertise required.

Coating Thickness Measurement
Concept: Determining the depth of protective or security coatings. Related terms: ellipsometry, confocal
microscopy. Explanation: Uses optical or interferometric methods to quantify coating layers, ensuring they
meet specification. Example: Measuring the thickness of a UV‑curable varnish on a driver’s license. Practical
application: Production control for documents with anti‑tamper layers. Challenges: Surface roughness and
curvature can affect accuracy.

Colorimetric Analysis
Concept: Quantitative assessment of color values. Related terms: spectrophotometry, CIELAB. Explanation:
Measures hue, saturation, and brightness to compare inks or fibers against known standards. Example:
Verifying the exact shade of security ink on a banknote. Practical application: Automated sorting of currency
by color consistency. Challenges: Ambient lighting and instrument calibration impact results.

Composite Document Review
Concept: Holistic examination of multi‑component documents. Related terms: integrated assessment,
layered analysis. Explanation: Considers paper, ink, security features, and electronic elements as a unified
system. Example: Evaluating a biometric passport that includes a chip, hologram, and micro‑print. Practical
application: Comprehensive authentication in high‑value document issuance. Challenges: Requires
cross‑disciplinary expertise and coordinated workflows.

Confocal Microscopy
Concept: High‑resolution optical imaging using point illumination and spatial pinhole. Related terms: laser
scanning, depth profiling. Explanation: Generates detailed images of surface topography and embedded
features, useful for micro‑print and hologram inspection. Example: Visualizing the 3‑D structure of a security
hologram on a passport cover. Practical application: Detecting micro‑defects in security elements.
Challenges: Expensive equipment and limited field portability.

Contactless RFID Verification
Concept: Reading and authenticating RFID chips without physical contact. Related terms: near‑field
communication, e‑passport reading. Explanation: Uses electromagnetic fields to interrogate embedded
chips, checking data integrity and encryption. Example: Scanning the RFID chip in an e‑passport at a border
kiosk. Practical application: Rapid electronic verification of travel documents. Challenges: Signal interference,
chip damage, and sophisticated cloning attacks.

Counterfeit Detection Software
Concept: Algorithmic tools that analyze digital images for signs of forgery. Related terms: machine learning,
pattern recognition. Explanation: Processes scanned documents, flagging anomalies such as inconsistent
pixel patterns, irregular fonts, or mismatched security features. Example: Software that alerts to a
mismatched hologram texture on a driver’s license image. Practical application: Bulk screening of scanned
documents in banking. Challenges: False positives/negatives and need for regular updates.

Crack Propagation Analysis
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Concept: Studying the growth of micro‑cracks in security layers. Related terms: fracture mechanics, stress
testing. Explanation: Uses microscopy and imaging to assess how cracks develop under stress, indicating
material fatigue or tampering. Example: Observing crack patterns in a laminated security strip after
attempted removal. Practical application: Designing tamper‑evident features for documents. Challenges:
Requires controlled stress application and precise imaging.

Cross‑Sectional Microscopy
Concept: Imaging the internal structure of a document by examining a cut surface. Related terms: SEM,
sample preparation. Explanation: Provides a view of layered construction, adhesive interfaces, and
embedded security elements. Example: Analyzing a cross‑section of a passport page to verify the placement
of a security thread. Practical application: Validation of multi‑layered security designs. Challenges:
Destructive sampling; preparation may alter delicate features.

DNA Tagging
Concept: Embedding synthetic DNA sequences as unique identifiers. Related terms: steganography,
biometrics. Explanation: DNA markers are incorporated into inks or fibers, later extracted and sequenced to
confirm authenticity. Example: Extracting DNA from a security ink used on a high‑value contract. Practical
application: Tracking provenance of confidential documents. Challenges: Requires specialized laboratory
analysis and secure storage of reference sequences.

Digital Signature Validation
Concept: Verifying cryptographic signatures attached to electronic documents. Related terms: PKI, hash
algorithm. Explanation: Uses public key infrastructure to confirm that a document’s content has not been
altered since signing. Example: Checking the digital signature on an electronically filed tax return. Practical
application: Secure transmission of government forms. Challenges: Certificate revocation, algorithm
obsolescence, and key management.

Document Age Estimation
Concept: Determining the approximate age of a paper or ink. Related terms: radiocarbon dating,
accelerated aging. Explanation: Analyzes chemical degradation products, fiber oxidation, or isotopic ratios
to infer the creation date. Example: Estimating the age of a purported 19th‑century deed. Practical
application: Historical document authentication. Challenges: Requires reference data and may be affected
by storage conditions.

Document Imaging for Comparison
Concept: Capturing high‑resolution images for side‑by‑side analysis. Related terms: digital forensics, image
overlay. Explanation: Uses calibrated scanners or cameras to produce images that can be digitally compared
for inconsistencies. Example: Overlaying a scanned passport with a reference template to spot mismatched
fonts. Practical application: Routine verification in consular offices. Challenges: Image distortion, resolution
limits, and lighting variations.

Dynamic Light Scattering
Concept: Measuring particle size distribution in inks and coatings. Related terms: nanoparticle analysis,
Brownian motion. Explanation: Scatters a laser beam through a sample; the fluctuation pattern reveals
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particle size, aiding in ink authentication. Example: Distinguishing genuine security ink containing titanium
dioxide nanoparticles from a counterfeit batch. Practical application: Quality control of printed security
features. Challenges: Requires homogeneous samples and precise temperature control.

Electrostatic Detection Device (ESD)
Concept: Visualizing indented writing on paper by applying electrostatic charge. Related terms: latent
writing detection, charge‑enhanced imaging. Explanation: The device lifts faint impressions left by a pen or
stylus, revealing erased or overwritten text. Example: Recovering a deleted signature on a contract. Practical
application: Forensic analysis of questioned documents. Challenges: Works best on porous paper and may
be limited by ink type.

Electron Beam Inspection
Concept: Using focused electron beams to examine surface and subsurface features. Related terms: SEM,
EBSD. Explanation: Provides high‑magnification images of micro‑print, hologram edges, and metallic
security threads. Example: Inspecting the edge of a holographic foil on a driver’s license. Practical
application: Detailed security feature verification in labs. Challenges: Vacuum requirement, sample coating,
and cost.

Elliptical Polarization Microscopy
Concept: Analyzing birefringent materials by rotating polarized light. Related terms: optical anisotropy,
stress analysis. Explanation: Detects stress patterns in polymer layers, indicating tampering or manufacturing
defects. Example: Observing stress‑induced birefringence in a security strip of a passport. Practical
application: Early detection of counterfeit laminate removal. Challenges: Requires precise alignment and
calibrated optics.

Embedded Chip Authentication
Concept: Verifying the integrity and cryptographic data of an embedded micro‑chip. Related terms:
e‑passport chip, secure element. Explanation: Reads chip data, checks digital certificates, and validates
cryptographic signatures. Example: Authenticating the ICAO‑compliant chip in a biometric passport.
Practical application: Automated border control systems. Challenges: Chip fatigue, physical damage, and
sophisticated cloning attempts.

End‑User Device Validation
Concept: Confirming that the device used to capture or store a document meets security standards. Related
terms: trusted platform module, secure boot. Explanation: Ensures that scanners, cameras, or mobile devices
have not been compromised, preserving the chain of custody. Example: Verifying that a handheld scanner
used at a notary office is TPM‑enabled. Practical application: Secure digital document capture in legal
settings. Challenges: Rapidly evolving device firmware and hidden malware.

Environmental Stress Testing
Concept: Subjecting documents to temperature, humidity, and light cycles to assess durability. Related
terms: accelerated aging, climate chamber. Explanation: Simulates long‑term exposure to detect potential
failures of security features. Example: Testing the fade resistance of UV inks on a passport. Practical
application: Design validation for new security elements. Challenges: Time‑consuming and may not replicate
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all real‑world conditions.

Facial Feature Consistency Check
Concept: Comparing facial characteristics across multiple document images. Related terms: morphological
analysis, biometric matching. Explanation: Uses software to assess proportional relationships of eyes, nose,
and mouth, detecting image substitution. Example: Detecting a swapped portrait on a forged driver’s
license. Practical application: Automated verification in identity issuance. Challenges: Variability in lighting,
pose, and image resolution.

Fiber Optic Spectroscopy
Concept: Analyzing light transmission through paper fibers to identify composition. Related terms: Raman
spectroscopy, near‑infrared. Explanation: Measures spectral signatures of cellulose, additives, and security
fibers, distinguishing genuine from counterfeit paper. Example: Differentiating banknote paper from a
high‑grade counterfeit using near‑IR spectra. Practical application: Currency authentication in cash‑handling
facilities. Challenges: Requires calibrated spectrometers and reference libraries.

Fluorescence Microscopy
Concept: Observing materials that emit light when excited by specific wavelengths. Related terms: UV
illumination, phosphor detection. Explanation: Highlights security inks, covert markings, and anti‑counterfeit
features invisible under normal light. Example: Revealing a hidden security stripe on a passport under UV
illumination. Practical application: Quick field checks by law enforcement. Challenges: Some inks degrade
over time, reducing fluorescence intensity.

Font Authentication
Concept: Verifying that the typeface used matches authorized specifications. Related terms: typography
analysis, glyph comparison. Explanation: Compares vector outlines of characters against a reference library
to detect substitution or scaling. Example: Spotting a non‑standard serif on a forged certificate. Practical
application: Quality control in official document printing. Challenges: Minor variations due to printing
processes can complicate assessment.

Forensic Video Analysis
Concept: Examining recorded footage of document handling for evidence of tampering. Related terms:
frame‑by‑frame review, motion tracking. Explanation: Analyzes video to identify suspicious actions, such as
the use of heat tools or solvent application. Example: Reviewing CCTV footage of a passport being altered in
a printing shop. Practical application: Supporting investigations of organized document fraud. Challenges:
Video quality, angle, and lighting affect detail retrieval.

Fourier Transform Infrared (FTIR) Spectroscopy
Concept: Identifying molecular bonds by measuring infrared absorption. Related terms: spectral fingerprint,
polymer analysis. Explanation: Generates a spectrum that can be matched to reference materials, confirming
the composition of inks, adhesives, or substrates. Example: Matching the FTIR spectrum of a security thread
polymer to the manufacturer’s standard. Practical application: Material verification in high‑security printing.
Challenges: Overlapping peaks and complex mixtures may require advanced deconvolution.
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Genuine Feature Mapping
Concept: Creating a detailed map of all authentic security elements on a document. Related terms: feature
inventory, reference database. Explanation: Documents each hologram, micro‑print, watermark, and chip
location, providing a baseline for comparison. Example: Mapping the holographic laminate layout on a new
passport series. Practical application: Assisting frontline inspectors with visual checklists. Challenges:
Maintaining up‑to‑date maps as designs evolve.

Hologram Interferometry
Concept: Analyzing the interference pattern of holographic elements. Related terms: laser diffraction, phase
analysis. Explanation: Measures diffraction angles and intensity to verify hologram authenticity and detect
replication. Example: Comparing the diffraction pattern of a passport hologram to a certified reference.
Practical application: High‑security verification in diplomatic document issuance. Challenges: Requires
precise alignment and stable laser sources.

Ink Layer Profiling
Concept: Determining the thickness and uniformity of ink deposits. Related terms: profilometry, surface
roughness. Explanation: Uses contact or non‑contact profilometers to map ink topography, revealing
inconsistencies that may indicate forgery. Example: Detecting an uneven ink layer on a forged banknote
serial number. Practical application: Production monitoring of security printing. Challenges: Surface
contaminants and paper texture can affect measurements.

Invisible Ink Detection
Concept: Locating inks that are designed to be unseen under normal lighting. Related terms: UV/IR
illumination, chemical reagents. Explanation: Employs specific wavelengths, reagents, or thermal imaging to
reveal hidden messages. Example: Using a UV lamp to uncover a covert address written on a passport page.
Practical application: Counter‑espionage checks on high‑value documents. Challenges: Some invisible inks
are stable and resist standard detection methods.

Laser Micro‑Printing Inspection
Concept: Examining fine line printing produced by laser technology. Related terms: line edge roughness,
dot gain. Explanation: Analyzes the crispness and spacing of laser‑etched features, which are difficult to
replicate with conventional printers. Example: Verifying the laser‑etched micro‑text on a driver’s license.
Practical application: Authenticity checks for documents with laser‑produced security elements. Challenges:
Requires high‑resolution imaging and calibrated reference standards.

Light‑Transmission Spectroscopy
Concept: Measuring how light passes through a document to assess transparency and composition. Related
terms: optical density, spectral scanning. Explanation: Determines the presence of security fibers,
watermarks, and transparent inks by analyzing absorption spectra. Example: Detecting a transparent security
thread embedded in a banknote. Practical application: Rapid screening of currency in automated teller
machines. Challenges: Ambient light interference and varying paper thickness.

Magnetic Ink Character Recognition (MICR) Validation
Concept: Confirming the magnetic properties of ink used in characters. Related terms: magnetic stripe
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analysis, track verification. Explanation: Reads magnetic signals from characters, comparing signal strength
and pattern to standards. Example: Verifying the MICR line on a cheque for correct magnetic encoding.
Practical application: Banking fraud detection. Challenges: Wear, demagnetization, and counterfeit magnetic
inks can produce false readings.

Mass Spectrometry of Ink
Concept: Analyzing ionized particles from ink to obtain a molecular fingerprint. Related terms: GC‑MS,
LC‑MS. Explanation: Provides detailed composition data, allowing comparison of authentic and counterfeit
ink batches. Example: Identifying a unique dye molecule in a security ink used on passports. Practical
application: High‑resolution forensic ink comparison. Challenges: Requires sample preparation and
sophisticated instrumentation.

Micro‑Printing Verification
Concept: Examining extremely small text or patterns that are difficult to reproduce. Related terms: line width
measurement, resolution testing. Explanation: Uses magnification to confirm that micro‑print matches
design specifications, serving as a tamper‑evident feature. Example: Inspecting the micro‑text on the border
of a banknote. Practical application: Currency authentication in cash‑handling operations. Challenges:
Counterfeiters may simulate micro‑print with high‑resolution printers; verification must be precise.

Nanoparticle Ink Analysis
Concept: Characterizing nanoscale pigments used in security inks. Related terms: electron microscopy,
dynamic light scattering. Explanation: Determines particle size distribution, shape, and composition, which
are often unique to authentic inks. Example: Detecting gold‑nanoparticle based ink on a high‑security
certificate. Practical application: Differentiating genuine security inks from cheaper alternatives. Challenges:
Sample preparation can alter nanoparticle morphology.

Optical Coherence Tomography (OCT)
Concept: Cross‑sectional imaging using low‑coherence interferometry. Related terms: depth scanning,
coherence gating. Explanation: Generates 3‑D images of internal layers, revealing hidden security elements
and laminate integrity without destruction. Example: Visualizing the layered structure of a holographic foil
within a passport. Practical application: Non‑invasive inspection of multi‑layer documents. Challenges:
Equipment cost and limited penetration depth in thick substrates.

Paper Fiber Microscopy
Concept: Examining the morphology of cellulose fibers. Related terms: polarized light microscopy, fiber
orientation. Explanation: Identifies characteristic fiber size, shape, and distribution that are unique to specific
paper grades. Example: Distinguishing genuine banknote paper from a counterfeit made from regular office
paper. Practical application: Material authentication in currency and legal documents. Challenges: Requires
clean sample preparation and skilled interpretation.

Parallax Inspection
Concept: Observing objects from different angles to reveal depth cues. Related terms: stereoscopic viewing,
3‑D verification. Explanation: Helps detect raised security features, embossing, or holographic relief that
may be flat on forgeries. Example: Observing the raised “e” in a Euro banknote under angled lighting.
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Practical application: Quick field checks by cash handlers. Challenges: Subtle depth differences may be
missed without proper lighting.

Pattern Recognition Algorithms
Concept: Software that identifies expected visual patterns in documents. Related terms: AI detection,
template matching. Explanation: Trains on authentic samples to detect deviations in layout, fonts, or graphic
elements. Example: Detecting a misplaced security seal in a scanned passport image. Practical application:
Automated bulk processing of identity documents. Challenges: Requires large, high‑quality datasets and
regular retraining.

Photoluminescence Spectroscopy
Concept: Measuring light emitted by a material after excitation. Related terms: fluorescence, phosphor
analysis. Explanation: Identifies specific dyes or phosphors embedded in inks and fibers, aiding in
authentication. Example: Detecting a unique phosphor blend in a security thread of a banknote. Practical
application: Counterfeit detection in high‑value currency. Challenges: Environmental quenching and aging
of phosphors can reduce signal strength.

Physical Unclonable Function (PUF) Verification
Concept: Using inherent physical randomness as a security identifier. Related terms: entropy source,
challenge‑response. Explanation: Reads unique physical characteristics (e.G., Micro‑roughness) that cannot
be duplicated, then validates against stored challenge‑response pairs. Example: Verifying a PUF embedded
in a smart ID card’s chip. Practical application: High‑security authentication for government documents.
Challenges: Requires secure enrollment and robust readout hardware.

Pixel‑Level Image Forensics
Concept: Analyzing image data at the individual pixel scale. Related terms: error level analysis, metadata
inspection. Explanation: Detects inconsistencies such as cloning, resampling, or compression artifacts that
suggest manipulation. Example: Spotting a duplicated portrait area in a scanned passport. Practical
application: Digital document verification in e‑governance. Challenges: High‑resolution images needed;
sophisticated forgers can mask artifacts.

Polymer Identification via FTIR
Concept: Determining the type of polymer used in security elements. Related terms: spectral library,
material fingerprint. Explanation: FTIR spectra are matched to known polymer signatures, confirming
authenticity of laminates or threads. Example: Confirming that a security strip is made of polyvinyl chloride
as specified. Practical application: Quality assurance in secure document production. Challenges:
Overlapping absorption bands may complicate identification.

Porosity Measurement
Concept: Assessing the void fraction within paper or polymer layers. Related terms: air permeability,
capillary testing. Explanation: Measures how easily air or liquids pass through a material, which can indicate
the use of non‑standard substrates. Example: Detecting excessive porosity in a counterfeit banknote paper.
Practical application: Material screening in currency issuance. Challenges: Requires controlled humidity and
precise instrumentation.
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Printed Security Feature Comparison
Concept: Direct visual and instrumental comparison of printed elements. Related terms: reference specimen,
optical inspection. Explanation: Aligns a suspect document with a verified reference to spot differences in
line weight, color, or placement. Example: Comparing the micro‑text on a genuine versus suspect passport.
Practical application: Manual verification by trained examiners. Challenges: Human error and subjective
perception can affect reliability.

Quantum Dot Authentication
Concept: Using semiconductor nanocrystals that emit specific wavelengths. Related terms: nanophotonics,
spectral tagging. Explanation: Embeds quantum dots in inks or fibers; their emission spectra act as unique
identifiers. Example: Detecting a distinct red emission from quantum dots in a security stripe. Practical
application: Advanced anti‑counterfeit measures in high‑value documents. Challenges: Requires specialized
excitation sources and may degrade under UV exposure.

Radiographic Imaging
Concept: X‑ray examination of document internal structures. Related terms: computed tomography,
densitometry. Explanation: Reveals hidden layers, metal threads, and embedded chips without physical
disassembly. Example: Visualizing a concealed RFID chip inside a passport. Practical application:
Non‑destructive inspection in forensic labs. Challenges: Radiation safety, resolution limits for thin polymer
layers.

Raman Spectroscopy
Concept: Inelastic scattering of light to identify molecular vibrations. Related terms: vibrational fingerprint,
laser excitation. Explanation: Provides a rapid, non‑destructive method to differentiate inks, polymers, and
pigments. Example: Matching the Raman spectrum of a security ink to a manufacturer’s database. Practical
application: On‑site verification of document inks. Challenges: Fluorescence background can obscure
Raman signals.

Reference Document Database
Concept: Centralized collection of authentic document specifications. Related terms: digital repository,
version control. Explanation: Stores high‑resolution images, spectral data, and feature maps for comparison
during authentication. Example: Accessing the official security feature list for a new passport series. Practical
application: Standardizing verification across agencies. Challenges: Keeping the database current with
design updates and ensuring secure access.

Reflectance Spectroscopy
Concept: Measuring the amount of light reflected from a surface across wavelengths. Related terms:
spectral curve, color matching. Explanation: Generates a reflectance profile that can be matched to
authentic materials, detecting counterfeit substitutions. Example: Comparing the reflectance curve of a
banknote’s security foil to a reference. Practical application: Automated color verification in printing presses.
Challenges: Surface gloss and ambient lighting must be controlled.

Remote Authentication via Mobile Devices
Concept: Using smartphones to capture and transmit document images for off‑site verification. Related
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terms: cloud analysis, mobile OCR. Explanation: Captured images are processed by remote algorithms that
assess security features and return a validation result. Example: A field officer scans a passport with a secure
app that checks hologram authenticity. Practical application: Expedient verification in remote locations.
Challenges: Device camera quality, network security, and potential spoofing of images.

Rubbing Test
Concept: Assessing the durability of printed features by applying friction. Related terms: abrasion resistance,
wear testing. Explanation: Simulates handling wear to determine if security inks or coatings remain intact.
Example: Rubbing a security stripe on a banknote to see if micro‑print persists. Practical application: Quality
assurance for documents expected to endure heavy use. Challenges: Test may damage valuable specimens;
results can vary with pressure applied.

Scanning Electron Microscopy (SEM)
Concept: High‑resolution imaging using a focused electron beam. Related terms: surface topography,
elemental analysis. Explanation: Provides nanometer‑scale detail of security features, allowing detection of
fine cracks, particle distribution, and coating defects. Example: Examining the nanostructure of a
holographic foil on a passport. Practical application: Advanced forensic analysis of suspected forgeries.
Challenges: Requires vacuum environment, conductive coating, and skilled operators.

Security Thread Detection
Concept: Locating and verifying embedded metallic or polymer threads. Related terms: magnetic detection,
optical inspection. Explanation: Uses magnetic sensors, UV light, or magnification to confirm thread
presence, position, and design. Example: Confirming the location of a metallic thread in a Euro banknote.
Practical application: Automated currency validation in vending machines. Challenges: Thread may be
partially obscured or counterfeit threads may mimic appearance.

Serial Number Analysis
Concept: Examining the format, font, and printing consistency of serial numbers. Related terms: numeric
pattern check, checksum validation. Explanation: Detects irregularities that suggest duplication or alteration,
such as mismatched spacing or irregular ink flow. Example: Spotting an irregularly spaced serial on a
counterfeit cheque. Practical application: Bank fraud detection systems. Challenges: High‑volume
processing requires automated tools with low false‑positive rates.

Shear Force Testing
Concept: Measuring resistance of layers to sliding forces. Related terms: adhesion test, peel strength.
Explanation: Determines the shear strength of laminates, adhesives, and security foils, ensuring they meet
specifications. Example: Testing the shear resistance of a holographic laminate on a driver’s license. Practical
application: Production quality control for multi‑layer documents. Challenges: Sample preparation may alter
the original structure.

Side‑Channel Analysis
Concept: Evaluating indirect data such as power consumption or electromagnetic emissions from electronic
document components. Related terms: hardware fingerprinting, EMI testing. Explanation: Detects anomalies
that could indicate tampering or cloning of embedded chips. Example: Monitoring power draw of an
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e‑passport chip during authentication. Practical application: Secure verification of smart documents.
Challenges: Requires specialized equipment and baseline data for comparison.

Signature Dynamics Capture
Concept: Recording the speed, pressure, and stroke order of a handwritten signature. Related terms:
dynamic biometrics, pen‑based capture. Explanation: Provides a behavioral profile that can be compared to
stored reference signatures for authenticity. Example: Verifying a signature on a loan application using a
digital pen tablet. Practical application: Fraud prevention in financial services. Challenges: Variability in
signing conditions and device calibration.
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