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Development of power grip optimized exoskeleton device for the elderly and
hemiplegia patients.
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Abstract: This Device is a bi—direction exoskeleton device for the elderly and hemiplegia patients.
By limiting the function of device, we reduced the price, volume, weight of device. The device is
designed with CATIA 3D modeling program, and made of PLA, TPU and silicon. The device is
controlled by cellphone application with Bluetooth communication. By IoT system, User
convenience and function extensibility is increased. Measurements of quantitative force data can
assist user and therapist feedback. In aging world, This product is expected to be meaningful in
terms of economics, welfare and research filed.
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Fig. 1 Trend of the elderly population in world and Korea™
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Fig. 2 Rank of diseases causing hospitalization of elderly population in Korea®
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Table 1. Type of Rehabilitation
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Table 2. Rehabilitation Devices Analysis
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Robotic Number of Stroke . Concomitant Summary of results in comparison

Auies device participants stage [z iy therapy with conventional therapies

End-effector-type devices
Werner et al., 2002 Gait trainer 30 Subacute 20 minutes, 5 times per week for 4 weeks No No difference
Peurala et al., 2005 Gait trainer 45 Chronic 20 minutes, 5 times per week for 3 weeks No No difference
Tong et al., 2006 Gait trainer 54 Subacute 20 minutes, 5 times per week for 4 weeks Yes More effective
Dias et al., 2007 Gait trainer 40 Chronic 40 minutes, 5 times per week for 4 weeks No No difference
Pohl et al., 2007 Gait trainer 155 Subacute 20 minutes, 5 times per week for 4 weeks No More effective
Peurala et al., 2009 Gait trainer 56 Subacute 20 minutes, 5 times per week for 3 weeks Yes More effective
Morone et al., 2011 Gait trainer 48 Subacute 20 minutes, 5 times per week for 4 weeks No More effective

Exoskeleton devices
Mayr et al., 2007 Lokomat 16 Subacute 30 minutes, 5 times per week for 4.5 weeks No More effective
Husemann et al., 2007 Lokomat 32 Subacute 30 minutes, 5 times per week for 4 weeks Yes More effective
Hornby et al., 2008 Lokomat 62 Chronic 30 minutes, 12 sessions total No Less effective
Jung et al., 2008 Lokomat 25 Chronic 30 minutes, 3 times per week for 4 weeks Yes More effective
Hidler et al., 2009 Lokomat 72 Subacute 1 hour, 12 sessions total No Less effective
Westlake & Patten, 2009  Lokomat 16 Chronic 30 minutes, 3 times per week for 4 weeks Yes More effective
Schwartz et al., 2010 Lokomat 67 Subacute 30 minutes, 3 times per week for 6 weeks Yes More effective
Changetal., 2012 Lokomat 37 Subacute 40 minutes, 5 times per week for 2 weeks Yes No difference

Fig. 4 Robot-assisted therapy for gait function"
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Table 3. Grasp Frequency in Daily Household"?
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Table 4. Goal Specifications of RTbot
Factor Index
Maximum End Point Transverse Force 10[N]
Maximum Weight 400[g]
Maximum MCP Angle 40[deg]
Minimum MCP Angle O[deg]
Motor Voltage 10~13[V]
Used Actuator 1[EA]
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Fig. 6 Assembly of RTbot
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Table 5. Statistics of Adult Hand Width(mm)"*
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