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ABSTRACT

The risk of falling and becoming injured increases with old age.
A system to monitor human activity and detect episodes of a
prolonged fall could be used to access whether an alert should be
issued for medical help. This project is developing software
modules for analysis of data from a grid of weight sensors in the
floor. The algorithm analyzes recent activity on each node to
determine if weight has recently increased. Then regions
consisting of adjacent nodes with recently increased weights are
determined. These regions will be analyzed to determine whether
they fit a profile of a fallen state.
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1. INTRODUCTION

The risk of falling increases with old age [5, 7]. The increased
pharmaceutical medication of many older people increases the
risk of negative effects on function, such as cognitive, sensory or
motor function [1]. Balance and response time worsen with old
age. If one were to fall, the risk of resulting injury increases due
to frailty of bones [2-3]. In modern day society, more old people
are living alone, compared to the pattern of society at the start of
the twentieth century [4]. A person who becomes injured due to a
fall while living alone may have difficulty calling for help. The
longer the delay after injury before medical treatment begins, the
worse the prognosis for recovery.

Devices and systems to help people call for help after a fall would
be beneficial. The Life Alert device allows people to call for help
after they fall, but would not be useful if they could not reach or
were otherwise unable to use properly after the fall. A mobile
phone could also be used to call for help, but would be even more
difficult to use after a serious fall. A computer vision system with
a camera mounted on the ceiling has been developed for detection
of falls [6], but such a system may be considered intrusive. This
project is developing software algorithms that would be used to
analyzed data from a grid of weight sensors on the floor of a
residence, to detect possible episodes of a prolonged fall, for
which a call for medical help should be made.

2. MATERIALS AND METHODS

The software algorithm is being developed in LabView (National
Instruments, Austin, TX, USA). At each sampling interval, values
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for weight from the grid of sensors in the floor would be digitized
and stored in data structures. The recent activity on each node as
reflected by the changes in values for weight was analyzed to
determine whether the weight had recently increased. All nodes
with recent increased weight were flagged. Then the algorithm
searched for regions of adjacent nodes for which each node had
recently undergone an increase in weight. The identified regions
will then be analyzed to determine whether they fit a profile for a
human who has fallen and is lying on the floor.

3. RESULTS AND FUTURE DIRECTIONS

Simulated floor weight values were input into the algorithm. A
slope over the recent window of time was used to detect recent
changes in weight on each node. Then, regions of adjacent nodes
all having recent increases in weight were determined by the
algorithm.

Further development and testing of the algorithm are required to
access whether suitable for monitoring of human activity over
long periods of time and for detection of potential falling events.
A system that would detect episodes of falling and issue an alert
for help would improve prognosis for recovery and quality of life.
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