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Certified Professional in Lidar Technology for Robotics

Future Trends in Lidar Technology

Adaptive Scanning — Related terms: dynamic resolution, scan pattern. A technique that modifies the scan
density in real time based on scene complexity or mission priority. Example: increasing point density on a
moving vehicle while reducing coverage of static background. Practical for autonomous navigation where
computational load must be balanced with safety. Challenge: designing control algorithms that react
quickly without inducing motion artifacts.

Al-Enhanced Point Cloud — Related terms: deep learning, semantic segmentation. Integration of neural
networks to infer missing geometry, classify objects, or denoise raw returns. Example: a convolutional model
that fills gaps caused by rain attenuation. Used in construction site monitoring to produce accurate as-built
models. Challenge: training data must represent diverse weather and surface reflectivity to avoid bias.

Atmospheric Attenuation — Related terms: visibility, scattering. Reduction of laser energy due to absorption
and scattering by particles, gases, or aerosols. Example: fog causing a 30 % loss at 905 nm wavelength.

Critical for long-range highway mapping where range errors can exceed 0.5 m. Mitigation strategies include
wavelength selection and adaptive power control, but they increase system cost and regulatory complexity.

Autonomous Navigation — Related terms: path planning, obstacle avoidance. The use of lidar data to
perceive the environment and make real-time motion decisions without human input. Example: a delivery
robot navigating indoor corridors using a 360° solid-state lidar. Enables safe operation in dynamic spaces,
yet faces challenges in sensor fusion latency and handling reflective surfaces that cause ghost points.

Augmented Reality Integration — Related terms: mixed reality, depth overlay. Overlaying lidar-derived 3D
geometry onto a user’s visual field to enhance situational awareness. Example: maintenance technicians see
real-time point clouds of hidden pipe networks projected onto their headset. Improves task efficiency, but
requires precise sensor-to-head alignment and low-latency streaming to avoid motion sickness.

Beam Divergence — Related terms: spot size, eye safety. The angular spread of the laser beam as it
propagates, influencing footprint size and power density. A narrow divergence (0.1 mrad) yields high
resolution at long range but may breach eye-safety limits. Engineers trade off divergence to meet both
resolution and regulatory requirements.

Beam Steering — Related terms: MEMS mirror, optical phased array. Mechanism that directs the laser pulse
across the scene without moving the entire sensor housing. Example: a solid-state lidar using a 2-D MEMS
mirror to achieve 200k points per second. Provides high reliability, yet steering speed and angular accuracy
remain limiting factors for high-speed vehicles.
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Broadband Detector — Related terms: spectral response, avalanche photodiode. Photodetectors capable of
sensing a wide range of wavelengths, enabling multi-spectral lidar operation. Example: a detector covering
800-1064 nm allows simultaneous acquisition of vegetation health indices and distance data. Increases
system complexity and requires sophisticated calibration across bands.

Bistatic Lidar — Related terms: separate transmitter, receiver. Configuration where the laser source and
detector are located at different positions, forming a spatial baseline. Used in atmospheric research to
measure wind vectors by analyzing Doppler shifts. Provides richer data but demands precise time
synchronization and geometric calibration.

Backscatter — Related terms: multiple returns, noise floor. Reflection of laser energy from particles or
surfaces back toward the source, often causing spurious points. In heavy rain, backscatter can dominate the
return signal, reducing usable range. Mitigation includes temporal gating and adaptive thresholding, yet
residual noise can still affect object detection.

Calibration — Related terms: intrinsic, extrinsic. Process of determining sensor parameters that map raw
measurements to accurate spatial coordinates. Example: using a checkerboard target to compute lens
distortion and laser offset. Essential for multi-sensor fusion; poor calibration leads to systematic drift in
SLAM maps.

Coherent Detection — Related terms: heterodyne, phase measurement. Technique that mixes the received
optical signal with a reference beam to extract amplitude and phase information. Enables FMCW lidar to
achieve centimeter-level range precision. Requires stable local oscillators and adds optical complexity,
raising cost and size.

Computational Imaging — Related terms: inverse problems, reconstruction algorithms. Use of algorithms to
retrieve high-quality images or depth maps from under-sampled or noisy lidar data. Example: compressive
sensing applied to reduce laser pulse budget while preserving scene fidelity. Offers power savings but
introduces processing latency that must be managed in real-time systems.

Continuous Wave Modulation — Related terms: FMCW, chirp. Emission of a continuously varying frequency
rather than discrete pulses, allowing distance to be inferred from beat frequency. Provides high range
accuracy and resistance to interference. However, requires precise frequency control and suffers from
reduced maximum range compared to high-energy pulsed systems.

Cloud-Based Processing — Related terms: edge offload, data pipeline. Sending raw or partially processed
lidar frames to remote servers for heavy-weight analytics such as 3-D reconstruction or machine-learning
inference. Enables lightweight onboard hardware for drones. Challenges include bandwidth constraints,
latency, and ensuring data security during transmission.

Digital Signal Processing — Related terms: filtering, FFT. Algorithms applied to digitized lidar waveforms to
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extract range, intensity, and Doppler information. Example: applying a matched filter to improve
signal-to-noise ratio in low-power regimes. Critical for modern solid-state lidars, yet computational load
must be balanced against power budgets.

Direct Georeferencing — Related terms: GNSS/INS integration, coordinate transformation. Real-time
conversion of lidar points to global coordinates using onboard positioning data. Enables immediate
creation of geospatially accurate point clouds for surveying. Requires tight time sync between lidar

timestamps and GNSS/INS solutions; any drift degrades map precision.

Distributed Lidar Networks — Related terms: mesh topology, collaborative mapping. Multiple lidar units
communicating to share observations and build a unified environmental model. Example: a fleet of
autonomous trucks exchanging point clouds to extend perception beyond line-of-sight. Improves coverage
but introduces challenges in data fusion latency, bandwidth management, and consensus algorithms.

Dual-Wavelength — Related terms: multi-spectral, penetration depth. Simultaneous emission of two distinct
laser wavelengths, often one in the near-infrared and another in the short-wave infrared. Used to
differentiate vegetation from ground by exploiting differing reflectance. Increases system complexity and
requires dual-band detectors calibrated for cross-talk.

Edge Computing — Related terms: onboard processing, latency reduction. Performing data reduction, object
detection, or compression directly on the lidar platform. Example: a UAV lidar that extracts building
footprints before transmitting only vector data. Reduces bandwidth usage, but limited compute resources
restrict algorithm sophistication.

Eye-Safe Wavelength — Related terms: class 1, 1550 nm. Laser emission at wavelengths where the retina is
less sensitive, allowing higher power under safety regulations. 1550 nm is common for long-range
automotive lidars. Enables greater range but requires detectors with higher sensitivity at that wavelength,
often increasing cost.

Extrinsic Calibration — Related terms: rigid transform, sensor mount. Determination of the spatial
relationship between lidar and other sensors such as cameras or IMUs. Performed using calibration targets
visible to all modalities. Accurate extrinsic parameters are vital for sensor fusion; errors manifest as
misaligned overlays and degraded perception.

Echo Intensity — Related terms: reflectivity, amplitude. Measure of the returned signal strength, providing
insight into surface material and angle of incidence. High intensity on metallic surfaces can cause saturation,
while low intensity on dark objects may be missed. Exploited for material classification but requires
correction for range-dependent attenuation.

FMCW Lidar — Related terms: chirp, beat frequency. Frequency-Modulated Continuous-Wave lidar that
measures distance by mixing transmitted and received chirps to produce a beat frequency proportional to
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range. Delivers centimeter-level accuracy and inherent resistance to interference. Drawbacks include limited
instantaneous power, making long-range detection more challenging.

Fiber-Optic Lidar — Related terms: distributed sensing, Raman scattering. Lidar architecture that delivers
laser pulses through optical fibers to remote sensing heads, enabling flexible placement and reduced
weight on moving platforms. Used in pipeline inspection where the sensing head must travel long distances.
Fiber loss and dispersion impose limits on pulse energy and bandwidth.

Frequency Modulation — Related terms: linear chirp, sweep rate. Controlled variation of laser frequency over
time to encode range information. Critical for FMCW and some coherent detection schemes. Precise control
of sweep linearity directly influences ranging accuracy; non-linearities must be calibrated out.

Full-Waveform Capture — Related terms: analog-to-digital conversion, temporal resolution. Recording the
entire reflected optical signal over time rather than just discrete peaks. Allows extraction of multiple returns,
surface roughness, and material properties. Generates large data volumes; efficient compression and
selective processing are required for real-time applications.

Geiger-Mode Avalanche Photodiode — Related terms: single-photon detection, quenching circuit. Highly
sensitive detector operating in Geiger mode to register individual photons, enabling ultra-low-power lidar.
Used in spaceborne atmospheric lidars where photon return rates are minimal. Challenges include high
dark-count rates and after-pulsing, which can introduce false detections.

Geospatial Mapping — Related terms: GIS integration, orthorectification. Creation of accurate,
geo-referenced 3-D models for urban planning, forestry, or disaster response. Example: generating a
city-scale point cloud with direct georeferencing for rapid flood assessment. Requires consistent calibration,
robust data pipelines, and handling of massive datasets.

Gradient Descent Optimization — Related terms: loss function, convergence. Numerical method used in
lidar-based SLAM to minimize alignment error between successive scans. Implemented in iterative closest
point (ICP) algorithms. Effective for fine-tuning pose estimates, but may converge to local minima if initial
guess is poor.

Ground Truth Validation — Related terms: reference survey, RMSE. Process of comparing lidar-derived
measurements against high-precision benchmarks such as total stations or laser scanners. Essential for
quantifying system accuracy during development. Time-consuming and often limited to small test sites,
making large-scale validation challenging.

Hybrid Sensor Fusion — Related terms: radar-lidar, probabilistic filtering. Combining complementary sensors
to compensate for individual weaknesses. Example: merging radar’s velocity data with lidar's high-resolution
geometry for robust vehicle tracking in adverse weather. Fusion algorithms must address differing update
rates and measurement uncertainties.
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High-Dynamic-Range (HDR) Lidar — Related terms: adaptive exposure, gain control. Technique that extends
detectable range of reflectivities within a single frame by varying laser power or detector gain. Enables
simultaneous capture of bright road signs and dark asphalt. Implementation requires rapid per-pixel gain
switching, increasing hardware complexity.

Holographic Lidar — Related terms: volume hologram, beam shaping. Uses holographic optical elements to
steer and shape laser beams without moving parts. Promises ultra-compact solid-state designs with wide
field-of-view. Current challenges include fabrication tolerances and limited diffraction efficiency.

Integrated Photonics — Related terms: silicon-photonic chip, waveguide. Embedding laser sources,
modulators, and detectors on a single semiconductor substrate. Enables mass-produced, low-cost lidar
modules. Thermal management and coupling losses remain significant hurdles before large-scale
automotive adoption.

Interferometric Lidar — Related terms: Michelson interferometer, phase retrieval. Measures distance by
detecting phase shifts between reference and measurement arms. Provides sub-millimeter precision useful
for industrial metrology. Sensitive to vibration and requires stable environmental conditions.

Inertial Measurement Unit (IMU) Integration — Related terms: sensor fusion, dead-reckoning. Combining
angular velocity and acceleration data with lidar scans to improve pose estimation during rapid maneuvers.
Example: UAV flight through GPS-denied tunnels using IMU-aided SLAM. IMU drift can still accumulate,
necessitating periodic correction from external references.

Jitter Reduction — Related terms: clock stability, timing precision. Minimizing variability in pulse emission
and detection timestamps to improve range accuracy. Achieved through high-quality oscillators and
deterministic firmware. Residual jitter contributes to measurement noise, especially at short ranges.

Joint Localization — Related terms: cooperative SLAM, map sharing. Simultaneous determination of multiple
agents’ positions using shared lidar observations. Enables swarm robotics to maintain formation without
GPS. Requires robust communication protocols and consensus algorithms to mitigate conflicting data.

K-Nearest Neighbour Filtering — Related terms: outlier removal, point cloud denoising. Statistical method
that evaluates each point against its k closest neighbors to identify and discard spurious returns. Improves
surface smoothness for 3-D modeling. Choice of k balances noise suppression against loss of fine detail.

K-Factor — Related terms: beam divergence factor, system gain. Ratio describing the increase in effective
aperture due to optical design, influencing resolution and signal strength. Optimizing the K-factor is
essential for compact lidars that must meet both range and resolution targets.

Kalman Filter Integration — Related terms: state estimation, covariance propagation. Recursive algorithm that
fuses lidar measurements with motion models to produce smoothed trajectories. Widely used in
autonomous vehicle odometry. Linear Kalman filters assume Gaussian noise, which may be violated in
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cluttered environments, prompting use of extended or unscented variants.

Laser Safety Class — Related terms: IEC 60825, Class TM. Regulatory categorization that determines
permissible exposure levels for human eyes. Class 1 lasers are safe under all conditions, while higher classes
require protective measures. Selecting a higher class enables greater range but imposes operational
constraints.

LiDAR-Radar Co-Design — Related terms: frequency diversity, complementary sensing. Joint development of
lidar and radar subsystems to share optics, power, or processing pipelines. Facilitates compact sensor suites
for automotive platforms. Balancing radar’s long-range Doppler capability with lidar's high angular
resolution presents integration challenges.

Lidar-Vision Fusion — Related terms: depth augmentation, semantic mapping. Merging lidar point clouds
with camera images to enrich perception. Example: projecting lidar points onto video frames for obstacle
labeling. Improves detection of low-reflectivity objects, yet requires precise extrinsic calibration and
synchronization.

LiDAR-Based SLAM — Related terms: loop closure, pose graph. Simultaneous Localization and Mapping
using only lidar data. Popular in indoor robotics where GPS is unavailable. Offers high accuracy but can
suffer from drift in feature-poor corridors; incorporating loop-closure detection mitigates this.

Multi-Return — Related terms: first-and-last pulse, canopy penetration. Ability of a lidar pulse to generate
several distinct return peaks from multiple surfaces (e.g., tree canopy, ground). Enables vegetation height
estimation and urban fagade reconstruction. Requires high-resolution waveform capture; excessive returns
can overload processing pipelines.

Multi-Spectral Lidar — Related terms: hyperspectral, material discrimination. Emission of several wavelengths
to capture spectral signatures of targets. Used in precision agriculture to assess crop health via chlorophyll
absorption bands. Increases system cost and data volume; calibration across spectra is critical for accurate
classification.

Machine Learning Classification — Related terms: random forest, pointwise labeling. Applying supervised
algorithms to assign semantic labels (e.g., road, pedestrian) to individual lidar points. Example: a point-wise
neural network achieving 92 % accuracy on urban datasets. Improves downstream planning but demands
large, annotated training sets and robust generalization.

Motion Compensation — Related terms: ego-motion correction, timestamp alignment. Adjusting each lidar
point for platform movement during the scan to produce a globally consistent frame. Implemented by
integrating IMU data with scan timestamps. Essential for high-speed platforms; errors in compensation
manifest as distorted geometry.

Neural Radiance Fields (NeRF) — Related terms: volumetric rendering, view synthesis. Deep-learning
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representation that models scene geometry and appearance from sparse lidar and camera inputs. Enables
novel view generation and high-fidelity 3-D reconstruction. Computationally intensive; real-time
deployment remains an active research area.

Noise Filtering — Related terms: median filter, statistical outlier removal. Techniques to suppress random
measurement noise while preserving true surface detail. Example: applying a voxel-grid filter to reduce
point density without sacrificing structural features. Over-filtering can erase small objects critical for safety.

NLOS (Non-Line-of-Sight) Imaging — Related terms: diffuse reflection, indirect path. Recovering scene
information from light that has scattered around obstacles. Emerging lidar approaches use ultra-short
pulses and photon-counting detectors to infer hidden objects. Promising for search-and-rescue, yet limited
by low signal-to-noise ratios and computational demands.

Object Detection — Related terms: bounding box, clustering. Identifying and localizing distinct entities within
a lidar point cloud. Common algorithms include Euclidean clustering and deep-learning based voxel
networks. Critical for autonomous driving; false positives in cluttered environments remain a challenge.

Occlusion Handling — Related terms: visibility analysis, hidden-surface removal. Strategies to infer or predict
parts of objects obscured from direct lidar view. Techniques involve temporal accumulation of scans or
using prior maps. Improves perception continuity but may introduce hallucinated geometry if predictions
are inaccurate.

Optical Phased Array — Related terms: beam steering, diffraction grating. Array of emitters with controllable
phase to steer laser beams electronically. Enables ultra-fast, solid-state lidar without moving parts.
Manufacturing tolerances and thermal drift affect beam quality, making large-scale production challenging.

Phase-Shift Modulation — Related terms: temporal coding, range encoding. Encoding distance information
by varying the phase of emitted pulses across a sequence. Allows simultaneous measurement of multiple
ranges within a single frame. Demands precise phase control and robust de-aliasing algorithms.

Point Cloud Densification — Related terms: interpolation, upsampling. Generating additional points to fill
gaps caused by sparse scanning or occlusions. Methods include surface fitting and deep-learning based
upsamplers. Improves visual quality for virtual reality, yet may introduce artifacts if underlying geometry is
misestimated.

Polarization Diversity — Related terms: Stokes parameters, material identification. Capturing returned light's
polarization state to differentiate surface types (e.g., metal vs. plastic). Used in industrial inspection to detect
surface roughness. Requires polarization-sensitive detectors, adding complexity and cost.

Photon Counting — Related terms: single-photon avalanche diode, SPC. Detecting individual photons to
achieve extreme range sensitivity, especially in low-reflectivity or long-distance scenarios. Enables
spaceborne atmospheric lidar. Dark-count noise and dead-time limit maximum measurable return rate.
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Quantum Lidar — Related terms: entangled photons, quantum illumination. Exploits quantum correlations to
improve detection under high background noise. Demonstrated in laboratory settings to achieve better
signal-to-noise than classical lidar at the same power. Still experimental; scaling to field-deployable systems
is an open research frontier.

Quasi-Monochromatic Sources — Related terms: laser linewidth, spectral purity. Emitters with very narrow
spectral width, reducing range ambiguity and improving coherence length. Beneficial for interferometric
and coherent detection schemes. Manufacturing such sources at high power remains costly.

Reflectivity — Related terms: albedo, intensity scaling. Fraction of incident laser energy returned to the
sensor, influencing detection probability. Dark surfaces (e.g., asphalt) have low reflectivity, requiring higher
laser power or longer integration. Calibration tables compensate for distance-dependent attenuation.

Range Accuracy — Related terms: precision, bias. Degree to which measured distance matches true distance.
Influenced by timing jitter, atmospheric conditions, and detector linearity. Automotive standards often
require £2.cm accuracy at 100 m. Achieving this across temperature extremes is a design challenge.

Real-Time Processing — Related terms: pipeline latency, GPU acceleration. Execution of lidar data algorithms
within milliseconds to support closed-loop control. Example: on-board FPGA performing point cloud
segmentation at 20 Hz. Balancing algorithmic complexity with hardware constraints is a primary
system-level trade-off.

Redundancy Management — Related terms: fail-over, fault detection. Strategies to ensure continuous
operation when a lidar module fails, such as using overlapping fields of view from multiple units. Critical for
safety-critical autonomous platforms. Requires health monitoring and dynamic re-allocation of perception
tasks.

Scanning Mechanism — Related terms: rotary motor, MEMS mirror. Physical method by which the laser beam
sweeps across the environment. Rotating lidar provides 360° coverage; solid-state MEMS offers faster
refresh rates with fewer moving parts. Wear and tear on mechanical parts affect long-term reliability.

Sensor Fusion — Related terms: Bayesian filter, data association. Combining information from lidar, radar,
cameras, and IMUs to produce a unified environmental model. Enhances robustness to individual sensor
failures. Fusion algorithms must handle differing update frequencies and measurement uncertainties.

SLAM Integration — Related terms: graph optimization, loop closure detection. Embedding lidar-based
simultaneous localization and mapping within broader navigation stacks. Enables robots to operate in
GPS-denied spaces. Computational load scales with map size, necessitating sub-mapping or hierarchical
approaches.

Spectral Analysis — Related terms: wavelength discrimination, material spectroscopy. Examining returned
light's spectral content to infer surface composition. Multi-spectral lidar can differentiate foliage health or
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detect hazardous chemicals. Requires calibrated multi-band detectors and sophisticated signal processing.

Spatial Resolution — Related terms: angular resolution, point density. Smallest distinguishable feature size in
the point cloud, governed by beam divergence and range. High spatial resolution (0.1°) enables detection
of small obstacles like debris. Trade-off with maximum range and power consumption.

Time-of-Flight (ToF) — Related terms: pulse timing, distance calculation. Classic lidar method measuring the
interval between emission and detection of a laser pulse. Simpler hardware than FMCW but limited by
timing jitter. Typical automotive ToF lidars achieve 0.1 m accuracy at 200 m.

Temporal Filtering — Related terms: Kalman smoothing, moving average. Reducing noise by considering
measurement history. Applied to range data to smooth sudden spikes caused by transient atmospheric
particles. Improves stability of obstacle tracking but can introduce lag, affecting fast-moving object
detection.

Terahertz Lidar — Related terms: THz band, material penetration. Uses terahertz frequencies to see through
certain non-metallic materials like clothing or packaging. Emerging for security screening. Limited by low
atmospheric transmission and detector sensitivity, restricting operational range.

Triangulation Lidar — Related terms: baseline, angular measurement. Determines distance by measuring the
angle between two fixed points and the target. Common in short-range industrial scanners. Offers high
precision at close range but suffers from reduced accuracy as distance increases due to baseline geometry.

Ultra-Wideband Lidar — Related terms: broadband pulse, high resolution. Emits extremely short pulses
(sub-picosecond) covering a wide frequency spectrum, enabling fine range resolution (millimeter). Suitable
for detailed inspection of mechanical parts. Requires ultra-fast electronics and precise timing calibration.

Uncertainty Modeling — Related terms: covariance propagation, Monte Carlo simulation. Quantifying
confidence in each lidar measurement considering sensor noise, environmental factors, and calibration
errors. Used in probabilistic SLAM to weight observations. Accurate models improve map consistency but
demand extensive sensor characterization.

UAV Lidar Integration — Related terms: payload constraints, flight dynamics. Mounting lidar on unmanned
aerial vehicles for top-down surveying. Example: lightweight solid-state lidar scanning forests from 120m
altitude. Challenges include vibration isolation, limited power, and ensuring sufficient point density from
high altitude.

Variable Pulse Width — Related terms: adaptive energy, range optimization. Adjusting laser pulse duration to
balance eye safety and detection range. Short pulses improve range resolution; longer pulses increase
energy for low-reflectivity targets. Requires dynamic driver circuitry and careful timing synchronization.

Voxel Grid Downsampling — Related terms: spatial binning, point reduction. Reducing point cloud size by
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partitioning space into voxels and retaining a representative point per voxel. Speeds up processing for
real-time obstacle detection. Over-aggressive downsampling can erase small obstacles, compromising
safety.

Vision-Guided Lidar — Related terms: active illumination, depth priors. Using camera cues to steer lidar
scanning toward regions of interest, such as focusing higher resolution on detected pedestrians. Improves
resource allocation on limited-power platforms. Synchronization and cross-modal calibration are critical to
avoid mis-registration.

Waveform Digitization — Related terms: ADC sampling, analog capture. Converting the analog return signal
into a digital representation at high sampling rates to preserve full waveform shape. Enables extraction of
multiple returns and surface roughness metrics. Generates large data streams; efficient compression
algorithms are essential.

Wide-Angle Scanning — Related terms: field-of-view, lens design. Achieving large horizontal and vertical
coverage (e.g., 120° x 120°) in a single scan. Beneficial for autonomous vehicles to reduce blind spots.
Optical distortions increase toward the edges, requiring correction algorithms.

Wireless Lidar Networking — Related terms: Wi-Fi, mesh communication. Transmitting lidar data over
wireless links to a central processor or other agents. Enables distributed perception in swarm robotics.
Bandwidth limitations and packet loss can degrade real-time performance; robust error-correction protocols
are needed.

X-Band Lidar — Related terms: microwave lidar, radar-lidar hybrid. Uses X-band microwave frequencies
(~8-12GHz) to perform ranging similar to radar but with finer angular resolution through phased-array
techniques. Potential for low-cost, long-range detection in harsh weather. Current prototypes face
challenges in achieving lidar-level spatial resolution.

Yield Optimization — Related terms: manufacturing yield, defect reduction. Strategies to maximize the
proportion of functional lidar units produced per wafer. Involves design for testability, redundancy, and
process control. Higher yields reduce cost per unit, essential for mass-market automotive deployment.

Yaw-Pitch-Roll Compensation — Related terms: orientation correction, IMU alignment. Adjusting point cloud
coordinates to account for sensor mounting angles and platform rotations during each scan. Critical for
accurate map stitching when the vehicle is on uneven terrain. Errors in compensation lead to tilted surfaces
and mis-aligned features.

Z-Axis Calibration — Related terms: vertical offset, height adjustment. Determining the precise vertical
distance between the lidar's optical center and the vehicle’s reference plane. Often performed using flat
ground planes and fitting techniques. Accurate Z-axis calibration ensures correct obstacle height estimation,
vital for safe path planning.
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