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Abstract 
 
ShockGuard is an AI-based diagnostic and decision-support system (DSS) designed to 
improve maintenance and operational decisions following shock events in armoured 
vehicles. In land defence operations, damage caused by blasts, collisions, or severe 
terrain impacts is often assessed through delayed inspections and subjective crew 
reports, limiting situational awareness and operational readiness. ShockGuard addresses 
this challenge by providing automated real-time analysis of structural shock events. The 
system uses Deep Learning–based Convolutional Neural Networks (CNNs) within an 
edge–cloud architecture to analyse high-frequency data from triaxial accelerometers 
embedded in the vehicle cabin. Sensor signals are converted into time–frequency 
representations using techniques such as Short-Time Fourier Transform (STFT) and 
Continuous Wavelet Transform (CWT), enabling the AI model to detect, classify, and 
estimate the severity of shock events in real time. The model is developed using a Transfer 
Learning approach, combining pre-training on large open vibration datasets with fine-
tuning on defence-relevant shock and blast data to reduce the need for extensive 
labelled military datasets. The system generates structural condition assessments 
together with prediction confidence scores, allowing uncertain outputs to be flagged for 
human verification, while also evaluating crew shock exposure according to 
internationally recognised human vibration standards (ISO 2631). These indicators are 
combined with AI-derived severity estimates within an integrated risk assessment 
framework that generates tiered alerts to support rapid decisions. All detected events and 
risk indicators are recorded in a secure, timestamped mission log and displayed through 
a technician-friendly interface, enabling faster diagnostics and informed maintenance 
planning while improving post-event situational awareness, reducing vehicle downtime, 
and supporting more efficient fleet lifecycle management.
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Company description 
Sensing & Control, now part of Intera Group (S&C-Intera), is a technology-driven SME 
located in Barcelona (Spain) specializing in IoT, Artificial Intelligence and Edge Computing 
technologies. The company is supported by a highly qualified, multidisciplinary team 
enabling it to provide end-to-end solutions focused on Edge-AI. Our comprehensive 
approach includes the deployment of IoT platforms and devices for robust data collection 
and transmission, the design and optimization of AI models for complex data analysis, 
and the development of digital and mixed-signal integrated circuits (ASICs) based on 
RISC-V cores and custom AI acceleration IPs. These different technological capabilities 
are integrated into a suite of solutions targeting high-impact market sectors, such as 
energy management and storage, Industry 4.0, digital health and defence / dual use. 
Operating under a B2B model, S&C-Intera strategically combines proprietary software 
modules and hardware IPs to deliver tailored solutions to its customers. 
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