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(54) Title: SYSTEM WITH 3D USER INTERFACE INTEGRATION

(57) Abstract: Disclosed is a system comprising a handheld device (100) and
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at Icast onc display (101), where the handheld deviee (100) is adapted for
performing at least one action in a physical 3D environment. The actions in-
clude measuring, modifying, manipulating, recording, touching, sensing,
scanning, moving, transforming, cutting, welding, chemically treating, clean-
ing. The display (101) is adapted for visually representing the physical 3D
environment, and where the handheld device (100) is adapted for remotely
controlling the view with which the 3D environment is represented on the
display (101).
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System with 3D user interface integration

Field of the invention

This invention generally relates to a method and a system comprising a

handheld device and at least one display.

Background of the invention

3D visualization is important in many fields of industry and medicine, where

3D information is becoming more and more predominant.

Displaying and inspecting 3D information is inherently difficult. To fully
understand a 3D object or entire environment on a screen, the user should
generally be able to rotate the object or scene, such that many or
preferentially all surfaces are displayed. This is true even for 3D displays,
e.g. stereoscopic or holographic, where from a given viewing position and
with a given viewing angle, the user will only see some surfaces of an
arbitrary 3D environment. Often, the user will also want to zoom into details

or zoom out for an overview.

Various user interaction devices are in use for software that displays 3D data;
these devices are: 3D mice, space balls, and touch screens. The operation of

these current interaction devices requires physically touching them.

Physically touching a user-interaction device can be a disadvantage in
medical applications due to risks of cross-contamination between patients or
between patient and operator, or in industrial applications in dirty

environments.
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Several non-touch user interfaces for 3D data viewing in medical applications
have been described in the literature. Vogt et al (2004) describe a touchless
interactive system for in-situ visualization of 3D medical imaging data. The
user interface is based on tracking of reflective markers, where a camera is
mounted on the physician’s head. Graetzel et al (2004) describe a touchless
system that interprets hand gestures as mouse actions. It is based on stereo

vision and intended for use in minimally invasive surgery.

It remains a problem to improve systems that require user interfaces for view

control, which for example can be used for clinical purposes.

Summary

Disclosed is a system comprising a handheld device and at least one display,
where the handheld device is adapted for performing at least one action in a
physical 3D environment, where the at least one display is adapted for
visually representing the physical 3D environment, and where the handheld
device is adapted for remotely controlling the view with which said 3D

environment is represented on the display.

The system may be adapted for switching between performing the at least
one action in the physical 3D environment, and remotely controlling the view

with which the 3D environment is represented on the display.

The system disclosed here performs the integration of 3D user interface
functionality with any other handheld device with other operating functionality,
such that the operator ideally only touches this latter device that is intended
to be touched. A particular example of such a handheld device is one that

records some 3D geometry, for example a handheld 3D scanner.
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The handheld device is a multi-purpose device, such as a dual-purpose or
two-purpose device, i.e. a device both for performing actions in the physical
3D environment, such as measuring and manipulating, and for remotely

controlling the view of the 3D environment on the display.

Geometrically, a view is determined by the virtual observer's/camera’s
position and orientation relative to the 3D environment or its visual
representation. If the display is two-dimensional, the view is also determined
by the type of projection. A view may also be determined by a magnification

factor.

The virtual observer's and the 3D environment’s position and orientation are
always relative to each other. In terms of user experience in software
systems with 3D input devices, the user may feel that for example, he/she is
moving the 3D environment while remaining stationary himself/herself, but
there is always an equivalent movement of the virtual observer/camera that
gives the same results on the display. Often, descriptions of 3D software
systems use the expression “pan” to indicate an apparent translational
movement of the 3D environment, “rotate” to indicate a rotational movement
of the 3D environment, and “zoom” to indicate a change in magnification

factor.

Graphically, a view can represent a 3D environment by means of
photographs or as some kind of virtual representation such as a computer
graphic, or similar. A computer graphic can be rendered for example with
texture and/or shading and/or virtual light sources and/or light models for
surface properties. A computer graphic can also be a simplified
representation of the 3D environment, for example a mesh, an outline, or an
otherwise simplified representation. All or parts of the 3D environment can
also be rendered with some degree of transparency. A view may represent

the 3D environment in total or only parts thereof.
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