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Detailed Explanation

The Specification Matrix synthesizes over 120 sensor types—including inclinometers, piezometers,
extensometers, crackmeters, GNSS geodetic receivers, MEMS-based accelerometers, fiber-optic strain
sensors (DAS/DTS), and low-power LoRaWAN-enabled soil moisture/temperature probes—into a unified
tabular ontology. Each entry specifies metrological attributes (e.g., resolution, accuracy, long-term drift
<0.05% FSlyear), operational constraints (temperature range: ?40°C to +70°C; IP68/NEMA 6P ingress
protection), communication protocols (Modbus RTU, MQTT over TLS 1.3, or IEC 61850-90-10
compliant), and calibration traceability (NIST or EURAMET accredited). A core innovation of the 2024
edition is its 'Interoperability Readiness Score' (IRS), a weighted index evaluating compatibility with
common cloud platforms (e.g., AWS IoT SiteWise, Azure 10T Central) and open-data standards
(SensorML 2.0, OGC SensorThings API v1.1). The matrix also integrates Al-readiness indicators—such
as onboard edge-processing capability (e.g., FFT spectral analysis, anomaly detection models) and
firmware update-over-the-air (FOTA) support—to facilitate predictive landslide analytics. Practitioners
use the matrix during design-phase sensor selection, regulatory compliance documentation, and lifecycle
validation audits, ensuring data quality meets the minimum detectable displacement threshold (?0.1 mm
for critical slopes) and temporal resolution requirements (e.g., ?1 Hz for dynamic event capture).

Key Components




1 Sensor Type & Physical Principle

2 Metrological Performance Parameters

3 Environmental & Installation Specifications

4 Data Interface & Cybersecurity Protocols

5 Calibration & Traceability Requirements
Applications

Application
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Design and procurement of integrated slope monitoring systems

Regulatory compliance verification for infrastructure projects (e.g., dams, highways, open-pit
mines)

Performance benchmarking and vendor-neutral sensor evaluation

Related Concepts
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Geotechnical Instrumentation Standards
Early Warning System (EWS) Architecture
Digital Twin for Geohazards

Edge Computing in Civil Infrastructure

Uncertainty Quantification in Field Sensors
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