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The Population 65 Years and Older: A Worldwide 

Aging Trend

Å Over the last 5 decades, the old age population in 

percentage of world total population is 1.748 times 

in 2017 than that in 1960. 

Å And it seems to continuously increase at a higher 

rate in recent years, indicated in Fig.1.

Mobility of Elderly People

ÅFor independent mobility, 

one generally must be able 

to, at least, perform ñbasic 

mobility skillsò (Isaacs) of 

getting in and out of a bed

and chair, on and off a 

toilet, and walking a few 

feet.

Å42% to 43% of the elderly 

subjects had difficulty 

getting up from a chair 

according to Chamberlain 

and Muntonôssurvey.

Fall Risks of Elderly People

Å Falls affect one in three adults over 

the age of 65 annually, and 50% of 

adults over the age of 80.

Å Intrinsic risk factors that may cause a 

fall: muscle weakness, gait and 

balance disorder. (CDC) 



Background

ÅExoskeleton
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Existing Solutions for The Elderly 

ÅNormal Cane & Walker ÅAssisted Chair in Standing Up



Background

Proposed by Prof. Harry Asada at MIT
Å Extending robotic arm.

Å robotic systems for supporting a load.  
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Concept of Supernumerary Robot Limb 

Carnegie Mellon 

University: 

[Related Design] Supernumerary arm 

implemented in hardware, reaching 

one of the targets on the overhead 

workpiece.

Arizona State University:

[Related Design] Soft poly limb for 

daily living tasks.

Georgia Institute of 

Technology

[Related Design] A   robotic 

arm to give drummers a 

helping hand.



Background

ÅWe propose a robotic cane as a supernumerary robot limb mainly for assisting the elderly in sit-to-stand 

and also stand-to-sit motion transition at home, among bed, chair and toilet.

ÅTarget Group: 

ÅElderly people (65 years and older).

ÅHas basic motion ability, which means they are able to get in and out of a bed and chair, on and off a toilet, and walk a 

few feet by themselves. The whole process can be finished with the use of customary walking aid (cane, walker, etc). 

ÅRobotic Cane:

ÅWith length variable so that the elderly doesnôt need to adjust their normal posture to fit in the constant height handle.

ÅCan attach to the body to make motion transition process hand free.

ÅWorks as a normal cane during walking.
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Project Goal
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Sit-to-Stand Analysis
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4 Phases during Sit-to-Stand Process

Å Total peak vertical forces were also found just after lift from the chair.

Å Forces at the knee approximating 7 times body weight were reported just after 

lift from the chair. 

Stand up in natural state Stand up with 1 cane

Stand up with 2 canes Stand up in 1 air cylinder


