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Data gloves are capable of measuring finger joint kinematics and can provide objective
Range of Motion (ROM) information useful for clinical hand assessment and rehabilitation.
Our work focuses on an intelligent system to analyse ambulatory movement of patients with
Rheumatoid Arthritis (RA) and particularly focuses on the measurement of joint stiffness.
The Disease Activity Score (DAS) measures RA disease activity, but it quantifies pain rather
than measuring stiffness (Van der Heijde et al. 1993). Goniometric measurement quantifies
static ROM, but it is laborious to perform. This system has been developed using 5DT (Fifth
Dimension Technologies 2004) and X-IST (Inition 2013) standard off-the-shelf virtual reality
gloves. Both gloves are designed to fit specific hand sizes. However human hands are not
identical, resulting in the need for calibration of the gloves for each user. Patients with RA
can also have limited ROM. This affects the glove calibration process and angular accuracy.

Development of a new bespoke glove containing multiple accelerometers, bend sensors and
force sensors eliminates the need for calibration and offers accessibility to users with limited
ROM. This glove has been designed using flexible PCB technology. Implementation of a

meander-type PCB design between each finger joint greatly increases overall PCB flexibility.

Figure 1 provides a comparison of commercially developed data gloves to our glove.
Systems are examined for the number and type of sensors used and their placement.
Immediately noticeable is the inclusion of accelerometers and bend sensors on each finger
joint to improve angular accuracy.
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Figure 1: Graphical comparison of current start-of-the-art data gloves with the new glove. The glove contains bend sensors
and accelerometers over each finger joint for dual movement determination. Additional force sensors demonstrate its
suitability for rehabilitation.

Physical attributes of the glove structure have been amended to allow easier donning and
doffing and to protect glove circuitry from unintentional stretching. Figure 2(a) and Figure 2(b)
demonstrate design concepts to facilitate easy glove removal.
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Figure 2(a): Sketch demonstrating design concepts implemented in the new glove design. Figure 2(b): demonstrates the
options considered to improve glove removal.

References
Fifth Dimension Technologies, 2004. 5DT Data Glove Ultra Series User’s Manual 1.1 ed., 5DT.

Van der Heijde, D.M. et al., 1993. Development of a disease activity score based on judgment in clinical practice by
rheumatologists. The Journal of rheumatology, 20(3), pp.579-81.

Inition, 2013. X-IST Data Glove. Available at: http://www.inition.co.uk/3D-Technologies/x-ist-data-glove [Accessed January 17,
2013].



