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Abstract. Structural health monitoring activities are of primal importance for managing
transport infrastructure, however most SHM methodologies are based on point-based sensors
that have limitations in terms of their spatial positioning requirements, cost of development and
measurement range. This paper describes the progress on the SENSKIN EC project whose
objective is to develop a dielectric-elastomer and micro-electronics-based sensor, formed from
a large highly extensible capacitance sensing membrane supported by advanced microelectronic circuitry, for monitoring transport infrastructure bridges. Such a sensor could
provide spatial measurements of strain in excess of 10%. The actual sensor along with the data
acquisition module, the communication module and power electronics are all integrated into a
compact unit, the SENSKIN device, which is energy-efficient, requires simple signal
processing and it is easy to install over various surface types. In terms of communication,
SENSKIN devices interact with each other to form the SENSKIN system; a fully distributed
and autonomous wireless sensor network that is able to self-monitor. SENSKIN system utilizes
Delay-/Disruption-Tolerant Networking technologies to ensure that the strain measurements
will be received by the base station even under extreme conditions where normal
communications are disrupted. This paper describes the architecture of the SENSKIN system
and the development and testing of the first SENSKIN prototype sensor, the data acquisition
system, and the communication system.

