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Gestures recognition as a new information input device
for automatic system control

Olena Lomakina

Abstract - This paper presentsthe up-to-date approaches
to solve tasks of automatic systems control, which use
hand motion analyzer asa new information input device.
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This paper reported on the findings about the state of the art
and analyzed the technologies applicable to hand motion
processing. With the help of gesture recognition system it is
possible to recover the underlying 3D human body structure
which is particularly useful for analysis of athletic
performance as well as medical diagnostics, to control
consumer and industrial equipment; to control peripheral
computer devices and program starting which give the
opportunity to operate with automatic systems for human who
cannot use traditional means of the human-machine interface

The availability of such devices largely depends on the
enabling hand motion detection and processing technologies.
The main goal of analyzing of the up-to-date approaches for
solving automatic systems control tasks is the estimation of
hardware and software implementation complexity as well as
their application field.

Development of gesture-recognition systems is a complex
task as far as there are certain features. At first, we must take
into consideration that hand motion analyzers are restricted
because they operate according to established programs.
Therefore technical systems can't take into account the
availability of al gestures variety. Gesture detection and
recognition system has to extract and represent data against
assigned tasks. It is necessary to involve learning process, i.e.
we must “train” system to response on gestures, recognize and
also to adapt them according to particular user hand motions.
For these reasons there is a need for reliable gesture detection
and recognition algorithms. As a result of training system
receives the facility to gain step-by-step the desired response
on externa influences. System parameters and structure
adjustment for better control quality in variable environment
take place during adaptation period. Visual images of hands
can be used as an object for training.

There are a lot of different motion detection methods, but
unfortunately al of them have certain disadvantages. Optical
methods require attaching of special markers or applying data
glove (data input device, which perceives hand motions and
transfers them into computer) and aso certain camera
placement.

Olena Lomekina— FEL Department, The National Universty of Ukraine
“KPI”, Pr. Peramogy 37, Kyiv, UKRAINE
E-mal: ldekaB5@rambler.ru

can't determine absolute position in space without optical
systems support. Mechanical systems are sufficiently complex,
require periodic calibration and depend on certain size.
Electromagnetic methods represent analog optical systems but
they are less stable to external disturbances. If it is necessary
to detect hand space position, it is better to use optical
technology.

Non-contact multicamera recognition systems which are
referred to optical technology are very convenient in use.
Optical methods which involve special markers or data glove
with sensors should be used for system training and model
generating. The main advantage of these methods is the
capability to operate in rea-time mode and high noise
immunity. The main disadvantage is a large dimensionality of
hand pose space.

It should be stressed that hand poses recognition process
consist of following stages: 1) hand area detection; 2) palm
area detection; 3) finger division; 4) restriction of hand aresg;
5) caculating the 3-D position. Analysis of hand motion
recognition process make possible to distinguish
disadvantages of certain methods during different recognition
stages.

The problem of hand model application is a large
dimensionality of hand pose space. Large dimensionality
causes considerable computational costs. Principle component
analysis (PCA) has been proposed to reduce the
dimensionality without information loss. Although PCA is
efficient for dimensionality reduction, it has difficulty
representing the intrinsic features, because its basis vectors
represent global features. In order to solve this problem,
Independent component analysis (ICA) is proposed to
represent hand motions. First, PCA is performed to reduce the
dimensionality. Then ICA is applied to extract intrinsic
features. ICA is a generalized technique of PCA and has
proven to be an effective tool of feature extraction.
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