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This paper presents a new wearable sensing system to monitor electrophysiological signals and extract multiple physiological parameters, in order to acquire information regarding the user’s wellbeing and treatment progression. Two wearable sensor form factors were developed, chest strap and a hand glove that can be used by the patient, enabling the measurement of biomedical signals. The devices are controlled by the mobile phone through an Application Programming Interface and corresponding Software Development Kit, which are used to sample raw sensor data. The heart rate or skin resistance changes are detected and extracted from the signal on the mobile phone. Data acquisition is performed in real-time on the mobile phone through a Bluetooth wireless connection.

The chest strap was designed for long term usage, and placement bellow the breast line; it has three embedded sensors and one acquisition system. The sensors are an Electrocardiography (ECG) sensor with a gain 1000 and 0.05-30Hz band-pass filtering; a respiration sensor based on piezo-electric technology with 1Hz low-pass filtering; and a tri-axial MEMS accelerometer with ±3G measurement range. The hand glove was designed for hand placement in a way that does not limit the daily activities of the user; it has two embedded sensors and one acquisition system. The sensors are an electro-dermal activity (EDA); and a blood volume pulse sensor (BVP). Both sensors were designed for long term clinically controlled environment tests. The EDA sensor was implemented with a 2.8Hz low-pass filter, and the current that flows to the user skin is limited to 5µA/cm2. The BVP sensor was implemented with a gain of 47 and a 0.5-5Hz band-pass filter. This sensor is based on infrared light and a good contact with the skin is required. Both sensors employ an adaptive feedback network that tries to cover the maximum number of different users and to be as generic as possible, without passing the safety limits. All the embedded electronics for both the chest strap and hand glove systems, are easily removable and reassembled, to allow the wearer to machine-wash the textiles where they are enclosed in when the need arises.
