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That GCalculates Depths from any Surgical Stereo-endoscopic Outputs for
Ohservation on a Multi-view Glasses-free 3D Display

The fact that we can use
the dynamic programming
DP for c‘uickly matching
each pixel on the left image
with the corresponding
ﬁlxel on the right image
as been known.

Objective

a high-performance DP
surface

matching engine that IS
applicable to any object
INn severe situation using
the stereo endoscope
output Is realizable.
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Right camera

# Side-by-side stereo Image that s &S
a frame of a stereo endoscope output

Depth
estimation
block

Noticing the disparity

between the left image

3D and the right Image,

reconstruction iglERel(ele @ e-t1=le Melslig[=

block principle of triangulation

obtains a surface model

consisting the distance to

each point on the objective

surface with color pasting
on the surface.

a side-by-side stereo image
(that Is actually a fine image
without contour lines)

Also by viewing a 3D data
consisting of surface model
& surface colors via a
head-mounted display
with a built-in pos. &
attitude sensors, one can
observe the binocular
Images rendered from any
viewpoint desired by the
wearer.

Given a 3D data consisting
of surface model & surface
colors, the technique of
rendenng calculates some
projection image from an
arbitrary viewpoint IS now
a sufficiently-established
technique.

Rendering
engine

Dimenco's FHD display
BDL2331VS implements
a rendering engine that
draws 60 frame/sec on an
FPGA and emits 28 rays
from a semi-cylindrical
lenticular lenses.

Lenticular
display

L eft eye of
another
observer

Right eye of

Left eye of
an observer

Right eye of

another
an observer

observer

Thus the wearer can get
3D immersive feeling of
not artifictal CG but
live-action like an old sci-fi
movie “Fantastic Voyage
or the "Holodeck™ In “Star
Trek” series.

Each observer captures
two rays according to the
dist. between both eyes
and the relative pos. &
attitude to the display,
which Induces effects of
surrounding stereoscopy.

A stereoscopic effect in multi-view 3D observation
(that is actually a fine image without contour lines)

This exhibition shows that
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Overview of Technology

In the examination using a normal endoscope,
Important  Information IS obtained  from
unevenness of an object, and In surgery, the
positional relationship Is grasped by touching the
object with an instrument If the positional
relationship between the instrument and the
object Is vague. When using a stereo endoscope,
unevenness and positional relationship can be
visually  recognized within the  optical
performance range. This technology amplifying
after estimating the depth from output of a
stereo endoscope for observation via a multi-
view glasses-free 3D display Improves the
visibility, and thus more than one observers can
observe their respective viewpoints without
special glasses. The technology Is refined from
the similar exhibition Iin the last year.

® Amplification of depth In examination and
surgery using stereo endoscope for
Improving the visibility of unevenness of any
object and that of positional relationship
with Instruments

® Precise three-dimensional observation inside
any equipment as an industrial endoscope

® Many people's observations from respective
viewpoints for supporting Inspection and
operations

The exhibition that more than one observers can
observe the endoscope output of surgery
without any special glasses from their respective
viewpoints provides a virtual experience of a
future scenario of smart medical for general
visitors and medical professionals using
endoscopes. Also a real-time processing device
with an FPGA implementation under development
In the university laboratory Is exhibited for
reference. This technology Is useful for
medical professionals and R&D engineers
who promote medical-engineering integration,
and also Is applicable to spectating realistically
sports etc. and to holographic exhibitions In
EXPO etc.
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