OMICS International welcomes submissions that are original
and technically so as to serve both the developing world and
developed countries in the best possible way.
OMICS Journals are poised in excellence by publishing high
quality research. OMICS International follows an Editorial

Manager@ System peer review process and boasts of a strong

and active editorial board.

Editors and reviewers are experts in their field and provide
anonymous, unbiased and detailed reviews of all submissions.
The journal gives the options of multiple language translations
for all the articles and all archived articles are available in
HTML, XML, PDF and audio formats. Also, all the published
articles are archived in repositories and indexing services like
DOA]J, CAS, Google Scholar, Scientific Commons, Index
Copernicus, EBSCO, HINARI and GALE.

. | = e
For more details please visit our website:
http://omicsonline.org/Submitmanuscript.php



http://omicsonline.org/Submitmanuscript.php

Open Access
ISSN:2165-7556

RESEARCH IN SCALING TECHNIQUES IN
HUMAN MACHINE INTERFACES

Luis Miguel Mufioz Morgado

Universitat Politecnica de Catalunya Barcelona Tech.
Barcelona, July 2014.




Goals

Output
interface

! Sensors 1 |
) Input
—=p A interface

TeIeoperate*
. I »
device ‘ I

Operator
p -l

Environment
(Task)

Human Machine Interface Modeling
Scale functions characterization
Scaling methodology

Motor behavior modeling

Experimental evaluation



WORKING SPACE

VISUAL SPACE

Human-Machine-Interface Triangle

HMI Model




HMI Model

Human-Machine-Interface Triangle: Introducing de scales




HMI Model

Human-Machine-Interface Triangle: Motor scale
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Human-Machine-Interface Triangle: Visual scale
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Scale functions

Considerations

Constantscale =  Independent of the distance

Static scale — Function of the distance

U
Fitts’ Law

Dynamic scale =  Function of distance and velocity
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Motor modelling



Static scaling
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Motor Model

Kind of movements

Ballistic Navigation
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Motor Model

Movement states
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Motor Model

Velocity profile of the ballistic movement
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Motor Model

Velocity profile of the navigation movement
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Motor Model

State machine
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Dynamic scaling
Dependence on the distance and velocity
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Dynamic scaling

Navigation Mode




Dynamic scaling

Navigation Mode
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Dynamic scaling

Ballistic Mode
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Dynamic scaling

Dynamics on visual scale

Visual flow
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Performance introducing scaling
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Works In progress

Self adjust of the scaling functions
Automatic calibration

Integration with other techniques
3D Experimentation

Experimentation with BCI
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