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Abstract — In CPS self-awareness can be reached by hierarchically combining information over several processing levels. Based on sole use of a microcontroller with limited
processing and memory capabilities a reasonable awareness level can be hardly achieved. For a case study an ARM based MCU (TM4C123G) has been chosen with 32KB of SRAM in a
specific application domain - home patient monitoring. In [1] four levels of a CPS awareness are defined. While awareness levels O (controller) and 1 (PID-controller) are easily achievable
on a regular microcontroller platform, the awareness level 2 (self-inspection) can be reached only partially due to memory limits. A higher level of awareness can be achieved at the
second level in the computational hierarchy controller with more resources, especially with abundance of working memory to keep and run the dynamic model of the environment. The
terminal level controllers are responsible for basic detection of the anomalous situation and delivering sensor data upwards with only a modest pre-processing. The approach enables to
control the power consumption of the system - when the situation is stable and without remarkable changes, the controllers suppress the communication and maximize the usage of the
sleep mode. An experimental the first tier controller is using Omron MEMS modules (D6T-44L-06) to detect the human presence and very roughly human repositioning in an infrared
spectrum [2]. With two OMRON units 90 degrees of a visual field can be observed in arrangement 8x4 pixels (each pixel covering approximately 10 degrees of visual field both vertically
and horizontally). The system is expected to become alerted if a significant anomaly or novelty appears, making all the approach to become the second generation of Home automation
systems for an enhanced support for elderly and disabled people.
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Architecture of self-aware health monitor [7]

Anatomy of three attentional networks: alerting,
orienting, and executive attention.

Alerting is defined as achieving and maintaining a
state of high sensitivity to incoming stimuli;
orienting is the selection of information from
sensory input; and executive attention involves
mechanisms for monitoring and resolving conflict
among thoughts, feelings, and responses. [6]
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