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(57) ABSTRACT

A rotation type optical tomography scanner is provided,
including an illuminating unit disposed on a surface of an
object-to-be-detected for emitting incident light to tissues
under the surface of the object-to-be-detected; a detecting
unit disposed on the object-to-be-detected and rotating
around the illuminating unit to receive diffuse light diffused
from the tissues under the surface of the object-to-be-detected
and generate tissue sensing information; and a positioning
unit for generating position information of the rotation type
optical tomography scanner. The rotation type optical tomog-
raphy scanner transmits the sensing information and the posi-
tion information to a remodel module to rebuild the tissue
images under the surface of the object-to-be-detected,
thereby expanding the scanning range of the object-to-be-
detected.
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ROTATION TYPE OPTICAL TOMOGRAPHY
SCANNER

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to optical tomography
techniques, and, more particularly, to a rotation type optical
tomography scanner.

[0003] 2. Description of Related Art

[0004] Diffuse optical tomography technique is a very
promising imaging technique in the field of biomedical
optics, which utilizes near infrared to measure the difference
of scattering and absorbing level between normal and abnor-
mal tissues in an organism to rebuilt images. The major appli-
cations are brain function diagnosis and breast cancer detec-
tion.

[0005] Whena light source and a light detector are attached
on the skin, the light projects into tissues through the light
source, and a diffusion effect is generated inside the tissues.
Then, a portion of the light diffuse to the light detector, by
which allowing subsequent image rebuilding hardware or
software to rebuild images for obtaining relative information
inside the tissues.

[0006] However, the number of light sources and light
detectors and the relative position would influence the detec-
tion range and depth, then the tissue scattering coefficient and
absorption coefficient will also influence the derivation of an
image rebuilding algorithm. In the present light tomography
sensing technique field, many embodiments of diffuse optical
tomography sensing technique are achieved by a fixed scan-
ner with huge volume and high cost. In other words, the
positions of light sources and light detectors only fixedly
target on a single area of the object-to-be-detected in one
single sensing process. If an increased area is desired, addi-
tional light detectors are necessary. Thus, this method
increases the volume and cost of the scanner, and also indi-
rectly limits the efficacy of subsequent images rebuilding and
causes a heavy economic burden on those to be examined.
[0007] Therefore, in order to achieve the substantial
demands of sensing adaptable to different areas of the object-
to-be-detected, promoting the completeness of images
rebuilding and alleviating the economic burden on those to be
examined, it is pressing to develop a new sensing technique.

SUMMARY OF THE INVENTION

[0008] In view of the above-mentioned problems of the
prior art, the objective of the present invention is to provide a
rotation type optical tomography scanner, which diffuses the
scanning range of the object-to-be-detected.

[0009] The present invention provides a rotation type opti-
cal tomography scanner, comprising: an illuminating unit
disposed on s surface of an object-to-be-detected for emitting
incident light to tissues under the surface of the object-to-be-
detected; a detecting unit disposed on the object-to-be-de-
tected and rotating around the illuminating unit to receive
diffuse light diffused from the tissues under the surface of the
object-to-be-detected and generate tissue sensing informa-
tion.

[0010] The present invention further provides another rota-
tion type optical tomography scanner, comprising: an illumi-
nating unit disposed on a surface of an object-to-be-detected
for emitting incident light to tissues under the surface of the
object-to-be-detected; a carrier having a light transmission
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aperture and disposed on the object-to-be-detected, the car-
rier keeping rotating such that the light transmission aperture
rotates around the illuminating unit with the illuminating unit
as a center; and a detecting unit disposed on the illuminating
to receive diffuse light diffused from the tissues under the
surface of the object-to-be-detected and generate tissue sens-
ing information through the light transmission aperture.
[0011] The sensing information may comprise an angle of
the diffuse light.

[0012] Moreover, the carrier may be a disk to carry the
detecting unit to rotate around the illuminating unit as a
circular motion.

[0013] In addition, the rotation type optical tomography
scanner according the present invention may comprise a posi-
tioning unit for generating position information of the rota-
tion type optical tomography scanner. The optical rotation
type optical tomography scanner transmits the sensing infor-
mation and the position information to an image remodel
module to rebuild the tissue images under the surface of the
object-to-be-detected by using an algorithm based on the
sensing information and the position information.

[0014] Because the detecting unit of the rotation type opti-
cal tomography scanner according to the present invention is
movable, or may utilize a movable light transmission aperture
to incorporate with a fixed detecting unit, this is equivalent to
disposing plural detecting units around the illuminating unit.
Thus the optical rotation type optical tomography scanner can
move within a plurality of areas of the object-to-be-detected,
and expand the scanning range and promote the image reso-
lution.

BRIEF DESCRIPTION OF DRAWINGS

[0015] Theinvention can be more fully understood by read-
ing the following detailed description of the preferred
embodiments, with reference made to the accompanying
drawings, wherein:

[0016] FIG.1isa basic structure diagram of a first embodi-
ment of arotation type optical tomography scanner according
to the present invention,

[0017] FIG. 2 is a schematic diagram of the first embodi-
ment of the rotation type optical tomography scanner accord-
ing to the present invention disposed on the object-to-be-
detected;

[0018] FIG. 3 is a structure diagram of a second embodi-
ment of arotation type optical tomography scanner according
to the present invention;

[0019] FIG. 4 is a schematic diagram of the rotation type
optical tomography scanner according to the present inven-
tion in the operation of optical tomography scanning; and
[0020] FIG. 5is a schematic diagram for an image rebuild-
ing performed by the rotation type optical tomography scan-
ner according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The following illustrative embodiments are pro-
vided to illustrate the disclosure according to the present
invention, these and other advantages and effects can be
apparently understood by those in the art after reading the
disclosure of this specification. The present invention can also
be performed or applied by other different embodiments. The
details of the specification may be on the basis of different
points and applications, and numerous modifications and
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variations can be devised without departing from the spirit
according to the present invention.

[0022] Please refer to FIGS. 1 and 2 to understand a first
embodiment of a rotation type optical tomography scanner
according to the present invention. FIG. 1 is a basic structure
diagram of a first embodiment of a rotation type optical
tomography scanner according to the present invention, and
FIG. 2 is a schematic diagram of the first embodiment of the
rotation type optical tomography scanner according to the
present invention disposed on the object-to-be-detected.
[0023] The rotation type optical tomography scanner pro-
vided according to the present invention is used to scan a
surface of an object-to-be-detected, wherein the object-to-be-
detected may be a human breast, for example. The optical
rotation type optical tomography scanner is disposed on the
skin S, which can detect abnormal tissues such as a tumor or
cancer cells, if existing, in the tissues T under the skin S.
[0024] An illuminating unit 10 is disposed on the surface of
the object-to-be-detected, and emits incident light to the tis-
sues T under the skin S. The incident light is scattered or
absorbed by the tissues T under the skin S to generate diffuse
light.

[0025] A detecting unit 11 is disposed on the object-to-be-
detected and rotates around the illuminating unit 10 to receive
the diffuse light diffused from the incident light onto the
tissues T and generate tissue sensing information, wherein the
sensing information comprises an angle of the diffuse light.
[0026] In an embodiment, the detecting unit 11 takes the
illuminating unit 10 as a center to move around within a
certain distance. As shown in FIGS. 1 and 2, the rotation type
optical tomography scanner according to the present inven-
tion may comprise a carrier 12, which can be a disc to carry
the detecting unit 11 to perform a circular motion around the
illuminating unit 10 with the illuminating unit as a center. In
addition, the rotation type optical tomography scanner
according to the present invention may also comprise a drive
mechanism (not illustrated), which can drive the carrier 12 to
rotate such that the detecting unit 11 can perform a circular
motion around the illuminating unit 10 with the illuminating
unit 10 as a center.

[0027] Moreover, referring to FIG. 4, the rotation type opti-
cal tomography scanner according to the present invention
may further comprise a positioning unit 13, which may gen-
erate the position information of the rotation type optical
tomography scanner. Therefore, the rotation type optical
tomography scanner according to the present invention may
move on the skin S to detect different areas of tissues T. In
addition, the rotation type optical tomography scanner
according to the present invention may further transmit the
sensing information generated by the detecting unit 11 and
the position information generated by the positioning unit to
a remodel module (not illustrated), such as a computer or
other electronic devices installed with a remodel program
which can rebuild images of tissues T based on the sensing
information and the position information as shown in FIG. 5.
[0028] Refer to FIGS. 4 and 5. The rotation type optical
tomography scanner is disposed on the surface of the object-
to-be-detected, and. in the meanwhile, the positioning unit 13
defines an initial position such as the point crossed by two
axes in FIGS. 4 and 5, so when the rotation type optical
tomography scanner displaces on the surface of the object-
to-be-detected, the positioning unit 13 immediately generates
the current position of the rotation type optical tomography
scanner. Furthermore, when the rotation type optical tomog-
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raphy scanner repeatedly scans the same area, the new image
rebuilding data overwrites the old image rebuilding data.
Therefore, except expanding the scanning range, the rotation
type optical tomography scanner having a positioning unit
can also promote the resolution of the image scan.

[0029] Further referring to partial technical features as
shown in FIGS. 1 and 2 to see FIG. 3 to understand the second
embodiment of the rotation type optical tomography scanner
in the present invention.

[0030] Anilluminating unit 20 is disposed on the surface of
the object-to-be-detected, and emits incident light L into tis-
sues under the surface of the object-to-be-detected.

[0031] A carrier 22 is disposed on the object-to-be-detected
and has a light transmission aperture 220. The carrier 22
rotates such that the light transmission aperture 220 moves
around the illuminating unit 20. As shown in FIG. 3, the
carrier 22 may be a disc with a dentate structure at the edge
provided to a drive structure M including a motor, a motion
detector and a gear to drive such that the light emission
aperture 220 may performs a circular motion around the
illuminating unit 20 as a circle by the driving of the drive
structure M.

[0032] A detecting unit 21 is disposed over the illuminating
unit 20, as shown in FIG. 3, and the position corresponds to
the illuminating unit 20. The detecting unit 21 receives the
diffuse light L' passing a light transmission aperture 220 and
diffused from the incident light L. onto the tissues under the
surface of the object-to-be-detected and generates sensing
information.

[0033] The rotation type optical tomography scanner
according to the present invention may further comprise a
convex lens 24 on the carrier 22, which refracts the diffuse
light L' passing a light transmission aperture 220 to a detect-
ing unit 21 over the illuminating unit 20.

[0034] Therefore, the difference between the first and the
second embodiments of the rotation type optical tomography
scanner according to the present invention is that in the first
embodiment a detecting unit 11 performs a circular motion
around an illuminating unit 10 as a center, while in the second
embodiment a detecting unit 21 keeps still over the illuminat-
ing unit 20, the one rotates is a carrier 22 having a light
transmission aperture 220 and is disposed on the object-to-
be-detected. The carrier 22 performs a circular motion
through the light transmission aperture 220 around an illumi-
nating unit 20 as a center so that the diffuse light L' diffused
from the incident light L. scattered or absorbed by the tissues
under the skin proceeds to the detecting unit 20.

[0035] Inaddition, in the second embodiment, the rotation
type optical tomography scanner may also comprise a posi-
tioning unit, (not illustrated in the drawings, may be referred
to the positioning unit 13 shown in FIG. 4) which generates
the position information of the rotate type optical rotation
type optical tomography scanner. Thus, when the rotation
type optical tomography scanner moves on the surface of the
object-to-be-detected, which area the present detecting unit
detects is of the object-to-be-detected can be known. Simi-
larly, in the second embodiment, the rotation type optical
tomography scanner according to the present invention may
further transmit the sensing information generated by the
detecting unit 11 and the position information generated by
the positioning unit to a remodel module (not illustrated),
such as a computer or other electronic devices installed with
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a remodel program which can rebuild images of tissues T
based on the sensing information and the position informa-
tion as shown in FIG. 5.

[0036] In summary, since the rotation type optical tomog-
raphy scanner according to the present invention has a detect-
ing unit rotates around the illuminating unit as a center (or a
light transmission aperture rotates around the illuminating
unit), this is equivalent to an optical rotation type optical
tomography scanner having a plurality of detectors disposed
around the illuminating unit. Furthermore, the rotation type
optical tomography scanner according to the present inven-
tion has a positioning unit so that it is able to move on the
object-to-be-detected to detect the tissues of different areas
under the surface of the object-to-be-detected. Therefore, the
rotation type optical tomography scanner according to the
present invention has advantages of simple structure, and also
eliminates the drawback that the sensing technique in the
prior art is not able to sense a plurality of different areas of the
object-to-be-detected continuously and fast, and further
break through the drawback that the completeness of images
rebuilding in the prior art is insufficient by the performed
integrated images rebuilding.

[0037] The foregoing descriptions of the detailed embodi-
ments are only illustrated to disclose the features and func-
tions according to the present invention and not restrictive of
the scope according to the present invention. It should be
understood to those in the art that all modifications and varia-
tions according to the spirit and principle in the disclosure
according to the present invention should fall within the scope
of the appended claims.

What is claimed is:

1. A rotation type optical tomography scannet, comprising:

an illuminating unit disposed on a surface of an object-to-

be-detected for emitting incident light onto tissues under
the surface of the object-to-be-detected; and

a detecting unit disposed on the object-to-be-detected and

moving, with the illuminating unit as a center, around
the illuminating unit for receiving diffuse light diffused
from the tissues under the surface of the object-to-be-
detected and generating sensing information of the tis-
sues under the surface of the object-to-be-detected.

2. Therotation type optical tomography scanner of claim 1,
wherein the detecting unit performs a circular motion around
the illuminating unit as a center.

3. Therotation type optical tomography scanner of claim 1,
further comprising a carrier and a drive mechanism that drives
the carrier, wherein the drive mechanism is used to drive the
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carrier to rotate such that the detecting unit performs a circu-
lar motion around the illuminating unit with the illuminating
unit as a center.

4. The rotation type optical tomography scannerof claim 1,
further comprising a positioning unit for generating position
information of the rotation type optical tomography scanner.

5. The rotation type optical tomography scanner of claim 4,
wherein the rotation type optical tomography scanner trans-
mits the sensing information and the position information to
an image remodel module to rebuild the tissue images under
the surface of the object-to-be-detected by using an algorithm
based on the sensing information and the position informa-
tion.

6. A rotation type optical tomography scanner, comprising:

an illuminating unit disposed on a surface of an object-to-
be-detected for emitting incident light to tissues under
the surface of the object-to-be-detected,;

a carrier having a light transmission aperture and disposed
on the object-to-be-detected, the carrier keeping rotating
such that the light transmission aperture rotates around
the illuminating unit with the illuminating unit as a cen-
ter; and

a detecting unit disposed on the illuminating to receive
diffuse light diffused from the tissues under the surface
of the object-to-be-detected and generate tissue sensing
information through the light transmission aperture.

7. The rotation type optical tomography scanner of claim 6,
further comprising a convex lens on the carrier, wherein the
convex lens refracts the diffuse light passing the light trans-
mission aperture to the detecting unit.

8. The rotation type optical tomography scanner of claim 6,
further comprising a drive mechanism that drives the carrier,
wherein the drive mechanism is used to drive the carrier to
rotate such that the light transmission aperture performs a
circular motion around the illuminating unit with the illumi-
nating unit as a center.

9. The rotation type optical tomography scanner of claim 8,
wherein the carrier is a disc, and the drive mechanism is used
to drive the disc to rotate such that the detecting unit performs
a circular motion around the illuminating unit with the illu-
minating unit as a center.

10. The rotation type optical tomography scanner of claim
6, further comprising a positioning unit for generating posi-
tion information of the rotation type optical tomography
scanner.



