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(54) [Title of the Invention]

Optical Probe, Measurement System Using the Same, and Reflected Light Detecting Method
Using the Same

(57) [Abstract]
[Problem]

To provide an optical sensor that is easy to reduce in size. To provide an optical sensor that
is less susceptible to heat generated by the light emitting unit.

[Solution]

A light emitting unit 11 emits light toward a reflecting unit 131 which has a diffuse reflective
surface. The emitted light passes through an optical passage 14 before reaching the
reflecting unit 131. The reflecting unit 131 then diffusely reflects the light from the light
emitting unit 11 back toward the optical passage 14. The interior of the optical passage 14
is an integrating sphere due to the diffuse reflection of light by the reflecting unit 131. The
optical passage 14 sends the light diffusely reflected by the reflecting unit 131 from the end
portion 141 toward a fingernail 511. Some of the transmitted light is scattered and reflected
inside a finger 51 and is received by a light receiving unit 12.

[Selected Drawing] Fig. 13
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[Claims]
[Claim 1]

An optical probe comprising a light emitting unit, a light receiving unit, a reflecting unit, and

an optical passage, the light receiving unit receiving light that has been emitted by the light

emitting unit and that has passed through the optical passage and the outside, the

reflecting unit reflecting light that has passed from the light emitting unit into the optical

passage back into the optical passage, and the optical passage sends light emitted from the
10 light emitting unit to the light receiving unit via the reflecting unit or the outside.

[Claim 2]

An optical probe according to claim 1, wherein the light emitting unit emits light toward the
reflecting unit or the optical passage.

[Claim 3]

An optical probe according to claim 1, wherein the light emitting unit emits light toward the
20  outside.

[Claim 4]

An optical probe according to any one of claims 1 to 3, wherein the light emitting unit emits
light having at least two wavelengths.

[Claim 5]

An optical probe according to any one of claims 1 to 4, wherein the light emitting unit
30 includes an LED or light emitting laser diode.

[Claim 6]

An optical probe according to any one of claims 1 to 4, wherein the light emitting unit
includes a first light emitting unit and a second light emitting unit, the first light emitting
unit includes an LED or a laser diode that emits light at a first wavelength, and the second
light emitting unit includes an LED or a laser diode that emits light at a second wavelength.

[Claim 7]

40
An optical probe according to any one of claims 1 to 6, wherein the light receiving unit
includes a photodiode that detects received light.

[Claim 8]

An optical probe according to any one of claims 1 to 7, wherein the reflecting unit has a
diffuse reflective surface.

[Claim 9]

50
An optical probe according to any one of claims 1 to 8, wherein the reflecting unit is formed
into a spherical shape.
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[Claim 10]

An optical probe according to any one of claims 1 to 9, further comprising a main body,
wherein the reflecting unit is formed on an inner surface of the main body, and the main
body is deformable.

[Claim 11]

An optical probe according to any one of claims 1 to 10, wherein the optical passage
10 comprises an end portion arranged around the light emitting unit or the light receiving unit.

[Claim 12]

An optical probe according to any one of claims 1 to 11, wherein the interior of the optical
passage is filled with a transparent material.

[Claim 13]

An optical probe according to claim 12, wherein some or all of the transparent material is an
20  epoxy resin.

[Claim 14]

An optical probe according to claim 12, wherein some or all of the transparent material is a
silicone resin.

[Claim 15]

An optical probe according to any one of claims 1 to 14, wherein the light receiving unit or
30 the light emitting unit is arranged on a board, and the board is deformable.

[Claim 16]

An optical probe according to any one of claims 1 to 15, wherein the light emitting unit is
arranged on a board, and the board has heat transferring properties that guide heat
generated by the light emitting unit toward the outside.

[Claim 17]

40  An optical probe according to any one of claims 1 to 4, wherein the light emitting unit
includes a light guide.

[Claim 18]

An optical probe according to any one of claims 1 to 17, wherein the light receiving unit
includes a light guide.

[Claim 19]
50 An optical probe comprising a light emitting unit, a light receiving unit, a reflecting unit, and
an optical passage, the light emitting unit emits light toward the reflecting unit, the

reflecting unit faces the light emitting unit and returns light that has been emitted from the
light emitting unit to the optical passage, the optical passage is arranged between the light
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emitting unit and the reflecting unit and the optical passage sends light emitted from the
light emitting unit and reflected by the reflecting unit to the outside, and the light receiving
unit receives light that has been emitted by the light emitting unit and that has passed
through the optical passage and the outside.

[Claim 20]

An optical probe comprising a light emitting unit, a light receiving unit, a reflecting unit, and
an optical passage, the light emitting unit emits light toward the outside, the optical

10 passage takes in light that has been emitted by the light emitting unit and that has passed
through the outside, and guides the light to the reflecting unit, the reflecting unit reflects
the light that has been taken into the optical passage and sends the light to the light
receiving unit via the optical passage, and the light receiving unit receives the light that has
been sent by the optical passage.

[Claim 21]

An optical probe according to claim 19 or 20, wherein the light emitting unit is arranged on
one surface of the board, and the light receiving unit is arranged on the other surface of the
20  board.

[Claim 22]

A measurement system comprising: an optical probe according to any one of claims 1 to
21; and an analysis unit that analyzes the characteristics of the light received by the optical
probe.

[Claim 23]

30 A reflected light detecting method comprising:
(1) a step of emitting light that has been emitted from the light emitting unit from the
periphery of the light receiving unit to the outside; and
(2) a step of receiving some of the light that has been emitted to the outside and that has
passed through the outside with the light receiving unit.

[Claim 24]

A detecting method according to claim 23, wherein the light emitted from the light emitting
unit is diffusely reflected and then emitted in step (1).

40
[Claim 25]
A reflected light detecting method comprising:
(1) a step of emitting light from the light emitting unit to the outside;
(2) a step of taking some of the light that has been emitted toward the outside and that has
passed through the outside into the optical passage from the periphery of the light emitting
unit; and
(3) a step of receiving the light that has been taken into the optical passage with the light
receiving unit.

50

[Claim 26]
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