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(54) BLOOD VESSEL DISPLAY DEVICE

(57) In a blood vessel display device that displays a
blood vessel existing directly underneath a skin by per-
forming near infrared ray photographing of the skin sur-
face in a state in which the skin surface is irradiated with
near infrared rays by using a near infrared ray irradiation
means, wherein at least either one of a first photograph-
ing portion 11 and a second photographing portion 12 is
provided so that a first optical axis, which is the axis of
the optical system of the first photographing portion 11,
and a second optical axis, which is the axis of the optical
system of the second photographing portion 12, intersect
with each other on the skin surface, at least either one
of the relative relationship between the position of the
first optical axis and the position of the second optical
axis and the relative relationship between the direction
of the first optical axis and the direction of the second
optical axis is possible to be changed.
FIG. 14
START
S1 OBTAIN ANGLE INFORMATION AND POSITION IN-
FORMATION
S2 DISPLAY SCALES INDICATING BLOOD VESSEL
DEPTH CORRESPONDING TO PARALLAX
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Description

Technical Field

[0001] The present invention relates to a blood vessel
display device that displays a blood vessel existing di-
rectly underneath a skin by irradiating the skin with near
infrared rays and by photographing the skin irradiated
with near infrared rays.

Background Art

[0002] It is known that hemoglobin existing in the blood
of a human being has a property of absorbing near infra-
red rays. Now, a device is proposed that facilitates to
recognize how a blood vessel extends (hereinafter,
called as "run of a blood vessel") by using this property
(for example, Patent Literature 1).

Citation List

Patent Literature

[0003] Patent Literature 1 : Japanese Patent Applica-
tion Laid-Open No. 2010-148853

Summary of Invention

Technical Problem

[0004] In the Patent Literature 1, there is disclosed a
device that displays a blood vessel by irradiating a skin
with near infrared rays and by photographing the near
infrared rays reflected therefrom by means of cameras
fixed at two places. It becomes possible through the use
of this device to recognize the run of a blood vessel even
in the case in which the run of the blood vessel is difficult
to be visually identified due to the skin color.
[0005] However, when cameras are fixed as with the
device of the Patent Literature 1, there is a problem that
photographing cannot be properly performed depending
on the arm thickness. In addition, there also is another
problem that, in the case in which the position of cameras
is set on the basis of assuming a specified area, it not
possible to deal with areas other than the area.
[0006] Considering the above-mentioned circum-
stances, the present invention aims to provide a blood
vessel display device that is able to display the run of a
blood vessel without being limited to an area.

Solution to Problem

[0007] To solve the above-mentioned problems, a
blood vessel display device of the present invention is
the blood vessel display device for displaying a blood
vessel existing directly underneath a skin by performing
near infrared ray photographing of a skin surface in a
state of irradiating the skin surface with near infrared rays

through a near infrared ray irradiation means, and in be-
ing provided with:

a photographing means which includes a first pho-
tographing portion having an optical system for per-
forming near infrared ray photographing by using the
optical system, and a second photographing portion
having an optical system for performing near infrared
ray photographing by using the optical system; and
an image display means which includes a first image
display means displaying a first picture, which is a
near infrared ray picture photographed by the above-
mentioned first photographing portion, and a second
image display means displaying a second picture,
which is a near infrared ray picture photographed by
the above-mentioned second photographing por-
tion, wherein
at least either one of the above-mentioned first pho-
tographing portion and the above-mentioned second
photographing portion is provided so that a first op-
tical axis, which is the axis of the optical system of
the first photographing portion, and a second optical
axis, which is the axis of the optical system of the
second photographing portion, intersect with each
other on the above-mentioned skin surface, at least
either one of a relative relationship between the po-
sition of the first optical axis and the position of the
second optical axis and a relative relationship be-
tween the orientation of the first optical axis and the
orientation of the second optical axis is possible to
be changed.

[0008] According to this blood vessel display device,
a first photographing means and a second photographing
means are enabled to photograph an identical place by
adjusting the position and orientation of the first photo-
graphing means and the second photographing means
to meet the situation of an object.
[0009] Here, the above- mentioned blood vessel dis-
play device may be one that is provided with: 

a first guide beam irradiation means which irradiates
directional visible light in the direction in which the
above-mentioned first photographing portion photo-
graphs; and
a second guide beam irradiation means which irra-
diates directional visible light in the direction in which
the above-mentioned second photographing portion
photographs, wherein
by allowing visible light irradiated from the above-
mentioned first guide beam irradiation means and
visible light irradiated from the above-mentioned
second guide beam irradiation means to intersect
with each other on a skin surface, the above-men-
tioned first optical axis and the above-mentioned
second optical axis are enabled to intersect with
each other on the above-mentioned skin surface.
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[0010] According to this blood vessel display device,
it is possible to adjust so that the first photographing
means and the second photographing means photo-
graph an identical  place on the basis of beam-like visible
light irradiated by the first guide beam irradiation means
and the second guide beam irradiation means.
[0011] In addition, the blood vessel display device may
be a device in which the first photographing portion and
the second photographing portion are arranged so that
the first optical axis and the second optical axis are in-
cluded in optical path planes, which are an identical
plane, and at least either one of the first photographing
portion and the second photographing portion is provided
so that at least either one of a relative relationship be-
tween the position of the first optical axis and the position
of the second optical axis and a relative relationship be-
tween the direction of the first optical axis and the direc-
tion of the second optical axis is possible to be changed
while a state in which the first optical axis and the second
optical axis are included in the optical path plane is main-
tained.
[0012] According to this blood vessel display device,
since the movement direction and orientation of the
above-mentioned first photographing means and the
above-mentioned second photographing means are re-
stricted, it is possible to adjust so that the first photo-
graphing means and the second photographing means
photograph an identical place with a simple operation.
[0013] Further, the blood vessel display device may
include an adjustment mechanism for changing positions
and  directions of both the first optical axis and the second
optical axis while maintaining the relative relationship be-
tween the position of the first optical axis and the position
of the second optical axis and also the relative relation-
ship between the direction of the first optical axis and the
direction of the second optical axis.
[0014] According to this blood vessel display device,
it is possible to properly adjust the position and orientation
of the first photographing means and the second photo-
graphing means by use of the adjustment mechanism
described above.
[0015] Moreover, the above- mentioned blood vessel
display device may be such one that the above- men-
tioned image display means is one in which the above-
mentioned first image display means and the above-
mentioned second image display means are integrally
formed, and may also be such one that includes a par-
allax formation optical member allowing only first light of
the first light from the first image display means and sec-
ond light from the second image display means to head
for a predetermined first viewpoint and also allowing only
the second light to head for a predetermined second
viewpoint.
[0016] This blood vessel display device is one that is
able to display the above-mentioned first picture and sec-
ond picture on left and right eyes, respectively. If appro-
priate parallax information is obtained from these pic-
tures, a user can perceive the position of a blood  vessel.

That is, the user can adjust the position and orientation
of the above-mentioned photographing means so as to
be able to perceive the position of the blood vessel on
one’s own while seeing the above-mentioned image dis-
play means. Incidentally, the above-mentioned optical
member for forming parallax may be one that changes
the courses of the first light and the second light so that
only the first light of the above-mentioned first light and
the above-mentioned second light heads for the above-
mentioned first viewpoint and only the second light heads
for the above-mentioned second viewpoint, or may be
one that cuts off partial rays of the first light and partial
rays of the second light.
[0017] Additionally, the blood vessel display device in-
clude a position information obtaining means which ob-
tains information of a position of the first optical axis and
a position of the second optical axis, a direction informa-
tion obtaining means which obtains information of a di-
rection of the first optical axis and a direction of the sec-
ond optical axis, and a depth information display means
which displays in a state in which the first optical axis and
the second optical axis intersect with each other at an
identical place on the skin surface, information for esti-
mating the depth of a blood vessel existing underneath
the identical place on either one of the first image display
means and the second image display means by using
information obtained through the position information  ob-
taining means and the direction information obtaining
means.
[0018] According to this blood vessel display device,
it is possible to display information for estimating a blood
vessel depth and to allow a user to easily grasp the run
of a blood vessel.
[0019] The blood vessel display device may be a de-
vice in which the depth information display means dis-
plays information for estimating the depth of a blood ves-
sel, which exists at the identical place and also exists on
the optical axis of either one of the first optical axis and
the second optical axis, on either one of the first image
display means and the second image display means by
using the information obtained through the position infor-
mation obtaining means and the direction information ob-
taining means.
[0020] According to this blood vessel display device,
it is possible to estimate a blood vessel depth by limiting
the conditions required for estimating the blood vessel
depth through adjusting the position and orientation of
the above-mentioned photographing means so that a
blood vessel is arranged along the above-mentioned first
optical axis and the above-mentioned second optical axis
[0021] The blood vessel display device may include an
input means which inputs as to a near infrared ray picture
displayed on either one of the first image display means
and the second image display means, positional infor-
mation  of a blood vessel existing underneath the identical
place in the picture, in which the depth information display
means may display information obtained through the po-
sition information obtaining means and the direction in-
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formation obtaining means, and information for estimat-
ing the depth of the blood vessel by using the blood vessel
positional information inputted by the input means on ei-
ther one of the first image display means and the second
image display means.
[0022] According to this blood vessel display device,
it is possible to obtain information for estimating the po-
sition of a blood vessel by means of information inputted
from the above-mentioned input means and to display
information for estimating the blood vessel depth.

Advantageous Effects of Invention

[0023] According to a blood vessel display device of
the present invention, it is possible to provide a blood
vessel display device that is able to display the run of a
blood vessel without being restricted by an area.

Brief Description of Drawings

[0024]

Fig. 1 is a perspective view showing a blood vessel
display device of the present embodiment.
Figs. 2(a) to 2(b) are drawings showing a main pho-
tographing unit and a sub-photographing unit.
Fig. 3 is a drawing showing a manner of adjusting
the  photographing direction of photographing units.
Figs. 4(a) to 4(b) are cross-sectional views showing
near infrared rays irradiated on a skin surface and
the reflected light thereof.
Figs. 5(a) to 5(b) are drawings showing an example
of a skin photographed using near infrared rays.
Figs. 6(a) to 6(c) are drawings showing arteries and
veins run underneath the skin of a forearm portion.
Fig. 7 is a drawing showing a manner of photograph-
ing a skin surface while changing the viewpoint.
Figs. 8(a) to 8(e) are drawings showing five view-
points shown in Fig. 7 and the images photographed
at the respective viewpoints.
Fig. 9 is a drawing showing the configuration of an
image display device in the first variation example
of the blood vessel display device 1.
Fig. 10 is a drawing showing the configuration shown
in Fig. 9 by separating into the case of the right eye
and the case of the left eye.
Figs. 11(a) to 11(b) are drawings showing a pinhole
camera model.
Figs. 12 (a) to 12(c) are drawings showing a manner
in which a skin surface is photographed by a main
photographing unit and a sub-photographing unit.
Figs. 13(a) to 13(b) are drawings showing the posi-
tional relationship in Figs. 12(a) to 12(c) by using a
camera coordinate system having the main photo-
graphing unit  at the center thereof.
Fig. 14 is a flowchart showing the program flow for
displaying additional information.
Fig. 15 is a drawing showing a manner in which

scales are indicated in accordance with the flowchart
shown in Fig. 14.
Figs. 16 (a) to 16(c) are drawings showing usage
examples of the second variation example of the
blood vessel display device.

Description of Embodiments

[0025] An embodiment of a blood vessel display device
of the present invention will be described below using
the drawings.
[0026] Fig. 1 is a perspective view showing a blood
vessel display device of the present embodiment.
[0027] The blood vessel display device 1 shown in Fig.
1 is provided with a main photographing unit 11, a sub-
photographing unit 12 (corresponding to one example of
the photographing means of the present invention) and
a rectangular outer frame 13 for supporting these two
photographing units. Incidentally, for convenience of ex-
planation, a three-dimensional coordinate system con-
stituted of three axes of X-axis, Y-axis and Z-axis orthog-
onal to each other is shown at the lower right of Fig. 1,
and explanations will be given from here with reference
to this coordinate system as appropriate.
[0028] The main photographing unit 11 (corresponding
to the first photographing portion of the present invention)
has a flat rectangular parallelepiped shape and provided
with a digital video camera capable of near infrared ray
photographing (hereinafter, simply called as "camera"),
a liquid crystal display device for displaying pictures of
this camera, and a shaft for mounting this main photo-
graphing unit 11 to an outer frame 13 (refer to Figs. 2(a)
to 2(b). The camera is integrated in the main photograph-
ing unit 11 and the lens of this camera is disposed at the
center of one side face of the main photographing unit
11. Likewise, the liquid crystal display device is disposed
on the face opposite to this face on which the lens is
disposed. Hereinafter, the face on which the lens is dis-
posed is called as the front side, and the face on which
the liquid crystal display device is disposed is called as
the back side. The shaft is provided on the both ends in
the longitudinal direction of the main photographing unit
11.
[0029] The sub-photographing unit 12 (corresponding
to the second photographing portion of the present in-
vention) is of a similar shape to that of the above-men-
tioned main photographing unit 11, and is provided with
a near infrared ray photographing camera, a liquid crystal
display device and shafts. As to these configurations, the
explanation is omitted since being similar to the main
photographing unit 11. Incidentally, hereinafter, there are
cases in which  the main photographing unit 11 and the
sub-photographing unit 12 are generically called as pho-
tographing units. The detail of the photographing units
11, 12 will be described later using Figs. 2(a) to 2(b.
[0030] The rectangular outer frame 13 is provided with
two guide rails 132, which constitute the sides in the long-
hand direction, and two support struts 131, which con-
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stitute the sides in the short-hand direction. Incidentally,
hereinafter, this explanation will be continued on the un-
derstanding that the guide rails 132 are parallel to X-axis
and the support struts 131 are parallel to Y-axis.
[0031] In each of the two guide rails 132, there is
formed a clearance 133 along the long-hand direction.
In these clearances 133, the shafts provided on the both
ends of the photographing units 11, 12 are inserted, and
the photographing units 11, 12 are in a state of being
pinched by the two guide rails 132. Here, the photograph-
ing units 11, 12 are arranged so that movement along
the clearances 133 of the guide rails 132 and rotation
having the shafts as the central axis are enabled while
the state in which the above-mentioned shafts are par-
allel to Y-axis is maintained. That is, the photographing
units 11, 12 are each arranged so that adjustment of the
position by means of movement in the X-axis direction
(refer to the arrows in a left-to-right direction in the draw-
ing) between the two guide rails 132 is enabled, and ad-
justment of the  orientation by means of rotation having
an axis parallel to Y-axis as the center (refer to the arrows
indicated around screws 14 in the drawing) is also ena-
bled.
[0032] On the top end of the above-mentioned shafts,
there are mounted adjustment screws 14 for fixing the
photographing units 11, 12 to the guide rails 132. The
position and orientation of the photographing units 11,
12 can be adjusted by loosening these adjustment
screws 14, and the position and orientation of the pho-
tographing units 11, 12 can be fixed by tightening the
adjustment screws 14.
[0033] Then, an explanation on the main photograph-
ing unit 11 and the sub- photographing unit 12 will be
explained using Figs. 2 (a) to 2 (b) . The figures are draw-
ings showing the main photographing unit 11 and the
sub- photographing unit 12. Incidentally, in these draw-
ings, a state in which the front sides of the both ones face
toward the Z- axis direction is shown.
[0034] In Fig. 2(a), the front side of the main photo-
graphing unit 11 and the sub-photographing unit 12 is
shown.
[0035] In the front side of the main photographing unit
11, there are provided near infrared ray light emitting di-
odes (LEDs) 111 arranged in almost whole of this front
side, a lens 112 arranged in the center, and two visible
light LEDs 113a, 113b (corresponding to one example
of the first guide beam irradiation means of the present
invention) arranged in the upper and lower portions. The
two visible light LEDs 113a, 113b and the above-men-
tioned lens 112 are arranged in a straight line in the Y-
axis direction.
[0036] In the front side of the sub-photographing unit
12, there are provided near infrared ray LEDs 121, a lens
122, and visible light LEDs 123a, 123b (corresponding
to one example of the second guide beam irradiation
means of the present invention) as with the main photo-
graphing unit 11. As to these configurations, the expla-
nation is omitted since being similar to the main photo-

graphing unit 11.
[0037] In Fig. 2(b), the back side of the main photo-
graphing unit 11 and the sub-photographing unit 12 is
shown. In the back side of the main photographing unit
11, there is provided a liquid crystal display device 114
(corresponding to one example of the first image display
means of the present invention). Likewise, also in the
back side of the sub-photographing unit 12, there is pro-
vided a liquid crystal display device 124 (corresponding
to one example of the second image display means of
the present invention).
[0038] In Figs. 2(a) and (b), there are shown shafts
115, 125 protruding in the long-hand direction of each of
the main photographing unit 11 and the sub-photograph-
ing unit 12. These shafts 115, 125 are inserted in the
clearances 133 of the guide rails 132, and maintain a
state of being parallel to the Y-axis. Incidentally, the ori-
entation of the front side of each of the photographing
units 11, 12 is  rendered to be an orientation orthogonal
to the central axis of each of the shafts 115, 125.
[0039] The near infrared ray LEDs 111, 121 are ones
for irradiating a skin with near infrared rays required for
near infrared ray photographing. Incidentally, these near
infrared ray LEDs 111, 121 are not limited to ones for
applying only near infrared rays, but may be ones that
simultaneously apply, for example, light having a wave-
length other than that of the near infrared ray.
[0040] The lenses 112, 122 are camera lenses provid-
ed in the inside of the photographing units 11, 12, re-
spectively. The camera is a small-size one used for a
cellular phone or the like, and includes a light reception
element that responds to light having wavelengths from
visible light to near infrared rays. To the lenses 112, 122,
a near infrared ray transmission filter is attached to re-
move light having a wavelength other than that of near
infrared rays. That is, the photographing units 11, 12 are
ones that are made capable of near infrared ray photo-
graphing by allowing an ordinary small-size camera to
light-receive only near infrared rays. Near infrared ray
pictures photographed by these cameras are displayed
on the liquid crystal display devices 114, 124 provided
on the back sides, respectively, as shown in Fig. 2(b).
Incidentally, the optical axes of the lenses 112, 122 are
arranged to be vertical with respect to the front sides of
the photographing units 11, 12, respectively.
  [0041] Here, consideration is taken on the optical axes
of the photographing units 11, 12 including the configu-
ration explained above. These optical axes are axes that
pass through the centers of the lenses 112, 122 located
on the front sides of the photographing units 11, 12 and
intersect with respect to the central axes of the shafts
115, 125, respectively.
[0042] In the case when the photographing units 11,
12 have moved toward the X-axis direction without
changing the orientation, the above-mentioned optical
axes move toward the X-axis direction, i.e., the direction
orthogonal with respect to the shafts 115, 125 at the time
before the movement. Likewise, in the case when the
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photographing units 11, 12 have rotated without chang-
ing the position, having the shafts 115, 125 as the central
axes, the above-mentioned optical axes are to change
the directions in the planes orthogonal to the extending
directions of the shafts 115, 125, respectively. That is,
the above-mentioned optical axes are to move in the
planes orthogonal with respect to the shafts 115, 125 due
to the movement and rotation of the photographing units
11, 12, respectively. Hereinafter, this plane is called as
an optical path plane.
[0043] That is, although the photographing units 11,
12 are enabled to move in the X-axis direction and to
rotate having the shafts 115, 125 parallel to the Y-axis
as the central axes, respectively, the above-mentioned
optical path plane does not change due to these move-
ment and  rotation.
[0044] The main photographing unit 11 and the sub-
photographing unit 12 provided in the blood vessel dis-
play device 1 of the present embodiment are different
from each other only in their positions in the X-axis di-
rection. That is, the positional relationship between the
main photographing unit 11 and the sub-photographing
unit 12 can be considered similarly to the case of having
moved in the X-axis direction, explained in the above
description. Accordingly, the optical path planes of the
respective main photographing unit 11 and sub-photo-
graphing unit 12 are an identical plane, and the both op-
tical axes are to be included in the identical plane. The
both optical axes are thereby arranged to be easily ad-
justed so that the main photographing unit 11 and the
sub-photographing unit 12 are able to photograph an
identical area.
[0045] In the case of adjusting the both optical axes of
the main photographing unit 11 and the sub-photograph-
ing unit 12, it is thought that a user carries out the adjust-
ment while seeing the liquid crystal display devices 114,
124 respectively provided thereon since not possible to
see the optical axes. However, the operation of adjusting
the optical axes while comparing two images with eyes
takes time and causes a problem of becoming a burden
of the patient. The above-mentioned visible light LEDs
113, 123 are ones provided for the reason of facilitating
adjustment of the optical axes of the photographing units
11, 12 and resolving this problem.
[0046] The visible light LEDs 113, 123 are ones that
apply a laser beam from the front side of the respective
photographing units 11, 12 in the direction vertical there-
to. These visible light LEDs 113, 123 are arranged indi-
vidually in the upper and lower portions of the front sides
of the photographing units 11, 12, as shown in Fig. 2(a).
The visible light LEDs 113, 123 and the lenses 112, 122
are arranged so as to be in a straight line in the Y-axis
direction on the front sides of the photographing units 11,
12.
[0047] The visible light LED 113a provided on one end
side in the extending direction of the shaft 115 on the
front side of the main photographing unit 11 (the upper
edge side in Figs. 2(a) to 2(b)) is paired with the visible

light LED 123a provided on one end side in the extending
direction of the shaft 125 on the front side of the sub-
photographing unit 12 (the upper edge side in Figs. 2(a)
to 2(b)), and is arranged so that the laser beams irradi-
ated from them intersect with each other. Likewise, the
visible light LED 113b provided on another end of the
main photographing unit 11 (the lower edge side in Figs.
2(a) to 2(b)) opposite to the end in which the above-men-
tioned visible light LED 113a is provided is paired with
the visible light LED 123b provided on another end of the
sub-photographing unit 12 (the lower edge side in Figs.
2(a) to 2(b)) opposite to the end in which the above-men-
tioned  visible light LED 123a is provided, and is arranged
so that the laser beams irradiated from them intersect
with each other. When these laser beams are brought to
intersect with each other, the mid-point of the straight line
linking the intersection points becomes the intersection
point of the respective optical axes of the main photo-
graphing unit 11 and the sub-photographing unit 12. Ac-
cordingly, it is possible to estimate the intersection point
of the above-mentioned optical axes on the basis of the
intersection point of these laser beams, and it becomes
possible to adjust the invisible optical axis to a certain
extent without seeing the liquid crystal display devices
114, 124. As to this one example, an explanation will be
given by using Fig. 3.
[0048] Fig. 3 is a drawing showing a manner of adjust-
ing the photographing directions of the photographing
units 11, 12. Incidentally, the explanation below is given
with the assumption that a skin surface is a flat plane
parallel to the XY plane.
[0049] In Fig. 3, there are presented a forearm portion
AM and a blood vessel display device 1 of the present
embodiment used with respect to this forearm portion
AM. Moreover, there is presented a manner in which laser
beams GB are irradiated from the visible light LEDs 113,
123 provided in the respective photographing units 11,
12 to both the wrist side and the elbow side. The two
laser beams GB irradiated to the wrist side intersect with
each  other immediately above the skin. Likewise, the
two laser beams GB irradiated to the elbow side also
intersect with each other immediately above the skin. As
explained in the above description, from the fact that the
mid-point of the straight line linking the intersection points
of the respective laser beams GB becomes the intersec-
tion point of optical axes, it is known that the intersection
point of the respective optical axes of the main photo-
graphing unit 11 and the sub-photographing unit 12 exists
immediately above the skin. In the case of trying to pho-
tograph a parallax image on the basis of a skin surface,
the position and orientation of each of the photographing
units 11, 12 may be adjusted so that the intersection
points of these laser beams GB intersect at the skin sur-
face.
[0050] In the explanation in the above description, the
explanation has been given with the assumption that the
skin surface is one parallel to the XY plane. Although the
skin surface is actually not a flat plane, since the blood
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vessel display device 1 of the present embodiment is not
one for accurately measuring the position of a blood ves-
sel, it is enough to be able to adjust optical axes as aimed
to some extent. Moreover, in the case in which the skin
is inclined with respect to the XY plane as with the case,
for example, in which the wrist is lifted in Fig. 3, the two
intersection points of laser beams do not intersect at the
skin surface. In this case, the position of the forearm por-
tion AM may be adjusted or the position and orientation
of the whole of the blood vessel display device 1 may be
adjusted so that the two intersection points will intersect
with each other at the skin surface.
[0051] When the position and orientation of the photo-
graphing units 11, 12 are adjusted through the operation
having been explained by using Fig. 3, in succession
thereto, near infrared rays are irradiated to the skin sur-
face by means of the near infrared ray LEDs 111, 121,
and near infrared ray photographing is carried out. As to
this principle, an explanation will be given by using Figs.
4(a) to (b). The figures are cross-sectional views showing
near infrared rays irradiated on a skin surface and the
reflected light thereof. It is noted that the difference in
strengths of near infrared rays is indicated by the differ-
ence in thicknesses of lines.
[0052] The manner that near infrared rays IR are irra-
diated with respect to the forearm portion AM is shown
in Fig. 4(a), and the reflected light thereof is shown in
Fig. 4(b). When near infrared rays IR impinge on a skin
SK, a portion thereof is reflected. Moreover, while the
near infrared rays IR transmit into the skin SK, a portion
thereof is to be reflected. Here, when the near infrared
rays IR impinge on a blood vessel BV, the near infrared
rays IR is not to be reflected, since the near infrared rays
IR are absorbed by hemoglobin in the blood. That is, as
compared with the case in which the near infrared rays
IR do not impinge on the blood vessel BV, the reflected
near infrared rays IR become weaker. In Fig. 4(b), a man-
ner is shown that the reflected light of the near infrared
rays IR irradiated with respect to a blood vessel BV has
become weaker as compared with the reflected light of
the portion irradiated to the other portion. It becomes pos-
sible to display the blood vessel BV by performing near
infrared ray photographing of this reflected light.
[0053] Figs. 5(a) to 5(b) are drawings each showing
an example of a skin photographed using near infrared
rays.
[0054] A forearm portion AM is shown in Fig. 5(a), and
arteries AR and veins VE existing under the skin are
shown by dotted lines. In addition, the forearm portion
AM photographed using near infrared rays IR is shown
in Fig. 5(b), and blood vessels, which are darkly displayed
in actuality, are indicated by hatching in the drawing. As
explained in the above description, since the portion of
blood vessels is darkly displayed, run of a blood vessel
can thereby be grasped.
[0055] Here, an explanation will be given by using Figs.
6 (a) to 6 (c) to Figs. 8 (a) to 8 (e) about how photographed
images changes depending on the position of a camera

(hereinafter, called sometime as "viewpoint") and the ori-
entation thereof.
[0056] Figs. 6(a) to 6(c) are drawings showing arteries
AR and veins VE run underneath the skin of a forearm
portion AM. In Fig. 6(a), the forearm portion AM and blood
vessels running underneath the skin thereof are shown
as  with Fig. 5(a). In addition, the arteries AR shown in
Fig. 6(a) is indicated by hatching declined to the left in
Fig. 6(b), and the veins VE shown in Fig. 6(a) is indicated
by hatching declined to the right in Fig. 6(c). The veins
VE run in a portion closer to the skin as compared with
the arteries AR. Here, as to the case of moving the main
photographing unit 11 so as to cross with respect to the
forearm portion AM shown in Fig. 6(a), an explanation
will be given by using Fig. 7 and Figs. 8(a) to 8(e).
[0057] Fig. 7 is a drawing showing a manner of photo-
graphing a skin surface while changing the viewpoint.
[0058] In Fig. 7, there is shown a manner that the fore-
arm portion AM is photographed from five viewpoints.
Here, the main photographing unit 11 is assumed so that
the position and orientation thereof are adjusted to pho-
tograph the identical position. In Fig. 7, it is indicated by
hatching declined to the right that a layer where the veins
VE run exists at a location close to the skin. In addition,
it is indicated by hatching declined to the left that a layer
where the arteries AR run exists at a location far from
the skin.
[0059] Figs. 8(a) to 8(e) are drawings showing five
viewpoints shown in Fig. 7 and the images photographed
at the respective viewpoints.
[0060] In Figs. 8(a) to 8(e), images photographed on
the bases of five viewpoints shown in Fig. 7 are shown.
Incidentally, in order to make the corresponding  relation-
ship between the viewpoints and the images understand-
able, the main photographing unit 11 shown in Fig. 7 is
shown again. When seeing a group of these images in
order from left to right, the veins VE existing in a location
near the skin surface have not moved much from the
center of the screen, but the arteries AR existing in a
location far from the skin surface have moved much. The
difference in movement is due to the difference in dis-
tances to the main photographing unit 11. That is, in a
group of photographed images when photographing an
identical location as with this example, a blood vessel
existing directly underneath a skin moves a bit and the
other blood vessels are to move to a large extent with
distance from the skin. It is possible to grasp the blood
vessel depth by the difference in these movements to a
certain extent.
[0061] Although an example of using the main photo-
graphing unit 11 is taken up in the explanation described
above, it is possible to obtain identical images by using
not only the main photographing unit 11 but also the sub-
photographing unit 12. Accordingly, if both the main pho-
tographing unit 11 and the sub-photographing unit 12 are
adjusted to be appropriately positioned and oriented, it
becomes possible to estimate the blood vessel depth as
comparing two images.
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[0062] For example, there is an adjustment method in
which the position and orientation of the sub-photograph-
ing  unit 12 are adjusted after an objective blood vessel
has been displayed so as to run the center of the liquid
crystal display device 114 in the Y-axis direction by ad-
justing the main photographing unit 11. When adjusted
like this, the blood vessels displayed on the sub-photo-
graphing unit 12 are positioned at different distances from
the central portion depending on the depth, and the depth
is therefore easily estimated. That is, it is possible to use
the main photographing unit 11 for the sake of grasping
the outline of an objective blood vessel, and to use the
sub-photographing unit 12 for the sake of grasping the
depth of the objective blood vessel.
[0063] The usage method of the main photographing
unit 11 and the sub-photographing unit 12 explained in
the above description is one example, and information
of blood vessels may be obtained through the other us-
age methods. That is, the blood vessel display device 1
is one that photographs plural images (parallax images)
from different positions by means of the main photo-
graphing unit 11 and the sub-photographing unit 12, and
is able to obtain information about the blood vessel depth
on the basis of those images.
[0064] According to the blood vessel display device 1
explained in the above description, it is possible to carry
out an adjustment so that the main photographing unit
11 and the sub-photographing unit 12 photograph an
identical portion by rendering the intersection positions
of laser  beams, which are irradiated from the visible light
LEDs 113, 123 provided in the main photographing unit
11 and the sub-photographing unit 12, to be indicators.
At this occasion, since the photographing units 11, 12
are each limited so as to be able to move only with respect
to a single axis and to rotate also only with respect to a
single axis by means of the guide rails 132 and the shafts
115, 125, the adjustment of the position and orientation
of each of the photographing units 11, 12 is easy. Inci-
dentally, although images are displayed on the liquid
crystal display devices 114, 124 in the blood vessel dis-
play device 1 of the present embodiment, these images
may be displayed by using external monitors or the like.
Likewise, the near infrared ray LEDs 111, 121 may be
separated from the photographing units 11, 12.
[0065] Here, a first variation example of the blood ves-
sel display device 1 explained in the above description
will be explained. The first variation example explained
below is one that allows the left and right eyes of a user
to perceive respective images and allows the user to be
able to easily obtain parallax information by using an im-
age display device for enabling to perceive different im-
ages depending on viewpoints. First, an outline of this
image display device will be explained using a drawing,
and the first variation example of the blood vessel display
device 1 will be explained based on this explanation.
[0066] Fig. 9 is a drawing showing the configuration of
an image display device in the first variation example of
the blood vessel display device 1. Likewise, Fig. 10 is a

drawing showing the configuration shown in Fig. 9 by
separating into the case of the right eye and the case of
the left eye. In Fig. 9, there are shown a liquid crystal
panel LCP that displays an image by allowing pixels to
light-emit, and slits SL provided on the side of a user who
sees this liquid crystal panel LCP. Furthermore, there is
also shown the user PE who sees the liquid crystal panel
LCP through these slits SL. Incidentally, these slits SL
are formed of liquid crystals and are configured so as to
adjust the location and size of the area cutting off light,
or so that the whole of the liquid crystal panel LCP can
be directly seen by not permitting to cut off light.
[0067] When the user PE shown in Fig. 9 sees the liquid
crystal panel LCP through the slits SL, areas RA1 to RA4
(the portions indicated by hatching declined to the right)
are seen from the right eye RE of the user PE, and areas
LA1 to LA4 (the portions indicated by hatching declined
to the left) are seen from the right eye RE. In Fig. 10(a),
it is shown that the areas RA1 to RA4 are seen from the
right eye RE of the user PE, and in Fig. 10(b), it is shown
that the areas LA1 to LA4 are seen from the left eye LE
of the user PE. That is, by means of these slits SL, the
liquid crystal panel LCP can be separated into the areas
RA1 to RA4 for displaying an image for the right eye and
the areas LA1 to LA4 for displaying an image for the left
eye. By using these areas, it becomes possible to allow
the user to perceive the image for the right eye and the
image for the left eye by means of a single image display
device. Incidentally, it is possible to separate these areas
more appropriately by adjusting the locations of the area
cutting off light. In addition, although the image display
device explained here is one using a parallax barrier
method, as long as being one that enables to allow the
user to perceive an image for the right eye and another
image for the left eye by means of a single image display
device like this, one using, for example, a lenticular meth-
od may also be adopted.
[0068] Here, an explanation will be given as to the first
variation example of the blood vessel display device 1.
This first variation example is one in which an image dis-
play device including the configuration explained in the
above description is adopted as the liquid crystal display
device 114 of the main photographing unit 11. Inciden-
tally, in this first variation example, this image display
device corresponds to an example of the image display
means of the present invention in which a first image
display means and a second image display means are
integrally formed. Moreover, the slits SL of this image
display device correspond to an example of the parallax
formation optical member of the present invention. By
this liquid crystal display device 114, for example, it be-
comes possible to allow the right eye to perceive a blood
vessel photographed  by the camera of the main photo-
graphing unit 11 and also to allow the left eye to perceive
the blood vessel photographed by the camera of the sub-
photographing unit 12. At this time, if images similar to
parallax images that a user naturally views are perceived
by the right eye and the left eye, respectively, the user
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can easily grasp the depth of the blood vessel. In addition,
it is also possible to adjust the position and orientation
of each of the photographing units 11, 12 while seeing
the liquid crystal display device 114 of the main photo-
graphing unit 11 so that the user can easily grasp the
blood vessel depth by oneself. Moreover, although it is
necessary to move the viewpoint in order to see both
screens in the case of using two liquid crystal display
devices, such a movement of the viewpoint is circum-
vented in the case of the present first variation example.
The above description is the explanation as to the first
variation example.
[0069] It is thought to use a fixed camera in order to
accurately know the position of a blood vessel, but there
is a fear that the camera cannot be used except for only
a specified portion when the camera is fixed. Moreover,
in the case in which the optical axis of the camera is
rendered in a state nearly parallel with respect to a skin
surface, it is thought that blood vessels running at an
identical depth are displayed by being overlapped and
proper parallax information cannot be obtained. The
blood vessel display device 1 of the present embodiment
can be  used for various portions since the position and
orientation of the photographing units 11, 12 can be ad-
justed. Depending on objects, it is also possible to use
the blood vessel display device 1 by fixing to an instillation
stand or the like (corresponding to one example of the
adjustment mechanism of the present invention), which
is able to adjust the position and angle of the whole there-
of. Although there is a fear that measurement of the ac-
curate position of a blood vessel is apt to become difficult
due to that the photographing units 11, 12 are rendered
movable, it is useful enough if the position of a blood
vessel and the depth thereof from a skin are roughly
known from parallax images in the medical practice of
intravenous injection or the like, and it therefore is not
necessary to fix the camera all the time. Likewise, al-
though a method of measuring the position of a blood
vessel by performing a complicated computation like im-
age processing through use of information processing
equipment is also thought, the apparatus becomes a
large scale and also costly. Since being of simple con-
figuration and also not costly, the blood vessel display
device 1 of the present embodiment is expected to be-
come prevalent in more medical fields.
[0070] The blood vessel display device 1 of the present
embodiment uses near infrared rays, and therefore does
not injure a patient and enables to lessen the load on the
patient. In addition, the blood vessel display device 1 is
useful in the case in which blood vessels are difficult to
be visually recognized as with those of a highly obese
person and a patient having a skin discolored due to a
disease. Furthermore, the blood vessel display device 1
lessens the opportunity that a beginner who is just in-
volved with medical care fails and also enables to lessen
the opportunity of giving a pain to a patient. The blood
vessel display device 1 of the present embodiment is
allowed to be used while actually sticking an injection

needle; at this occasion, it is favorable that the injection
needle is constituted of a raw material visually recogniz-
able by near infrared ray photographing. Specifically, it
is favorable that a material easily absorbing near infrared
rays as compared with a human body (for example, a
skin and blood vessels) or, conversely, a material easily
reflecting near infrared rays as compared with a human
body (for example, a skin and blood vessels) is used for
the injection needle. Since near infrared rays are used,
it is also possible to use medical equipment using, for
example, ultrasonics in combination therewith.
[0071] Up to here, an explanation as to the basic con-
figuration of the blood vessel display device 1 of the
present invention has been given. In the next place, an
explanation as to a second variation example of this blood
vessel display device 1 will be given.
[0072] The second variation example explained below
is such that the photographing units 11, 12 of the blood
vessel display device 1 explained in the above descrip-
tion are each provided with a sensor for knowing the po-
sition and orientation thereof, and display information for
estimating the depth of blood vessels on the basis of the
information from these sensors. The object photo-
graphed by a camera and the photographed contents
relate to parameters such as the positional relationship
between the camera and the object, the orientation of
the camera, the lens of the camera, and the like. By using
the information, it becomes possible to derive the rela-
tionship between movement amounts of blood vessels
due to parallax and actual depths of blood vessels as
shown in Figs. 8(a) to 8(e). The second variation example
explained below is one that presents information as to
the depth of blood vessels from the information as to the
camera and the photographed contents on the basis of
a pinhole camera model. Here, an explanation as to the
relationship between the depth of blood vessels and par-
allax images based on the pinhole camera model will be
given.
[0073] Figs. 11(a) to 11(b) are drawings showing a pin-
hole camera model.
[0074] In Fig. 11(a), there are shown a three-dimen-
sional coordinate system constituted of three axes of Xc-
axis, Yc-axis and Zc-axis, and an image plane IP consti-
tuted of two axes of u-axis and v-axis. This coordinate
system is also called as a camera coordinate system,
and is a coordinate system in which the viewpoint  of a
camera is rendered to be the origin point and the optical
axis thereof is rendered to be Zc-axis. A three-dimen-
sional coordinate photographed by this camera is pro-
jected at a coordinate on the image plane IP apart from
the origin point by a distance f in the Zc-axis direction. In
this drawing, it is shown that a three-dimensional point
P (Xp, Yp, Zp) is projected at a point p (f·Xp/Zp, f·Yp/Zp)
of the image plane IP. Here, the distance f from the origin
point to the image plane IP is an internal parameter of
the camera and is defined by the lens performance and
the like. That is, the coordinate projected in the image
plane IP is determined by the orientation of the optical
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axis of the camera, the positional relationship between
the camera and the photographed object, and the camera
parameter. When the camera moves and the orientation
changes, the camera coordinate system moves, and the
coordinate projected in the image plane IP therefore
changes. Incidentally, in the explanation below, it is as-
sumed that the parameter f is obtained beforehand.
[0075] In Fig. 11(b), there is shown a drawing in which
Fig. 11(a) is projected on the XcZc plane. The blood ves-
sel display device 1 explained in the above description
is limited so that the photographing units 11, 12 cannot
move in the Y-axis direction. That is, since, in the camera
coordinate system shown in Fig. 11(a), it is allowed to
omit the Yc-axis and to take only the Xc-axis and Zc-axis
into account, the XcZc plane shown in Fig. 11(b) is  used
in the explanation below.
[0076] Next, an example of photographing blood ves-
sels by means of the main photographing unit 11 and the
sub- photographing unit 12 will be explained using Figs.
12 (a) to 12 (c) . Moreover, by using Figs. 13 (a) to 13
(b) , another explanation will be given by applying the
pinhole camera model of the XcZc plane shown in Fig.
11 (b) with respect to this situation of Figs. 12 (a) to 12
(c) . Incidentally, in order to make the explanation under-
standable, the case in which a blood vessel parallel to
the Y- axis is taken as the object is explained.
[0077] Figs. 12(a) to 12(c) are drawings showing a
manner in which a skin surface is photographed by the
main photographing unit 11 and the sub-photographing
unit 12.
[0078] In Fig. 12(a), there are shown the main photo-
graphing unit 11 and the sub-photographing unit 12, a
skin SK photographed by these photographing units 11,
12, and a blood vessel BV existing underneath the skin
SK through a cross-sectional view using the XZ plane.
Moreover, in Fig. 12(b), the blood vessel BV photo-
graphed by the main photographing unit 11 indicated in
Fig. 12(a) is shown, and, in Fig. 12(c), the blood vessel
BV photographed by the sub-photographing unit 12 in-
dicated in Fig. 12(a) is shown. Incidentally, the difference
between u-axis coordinates of the blood vessel BV re-
spectively shown in Fig. 12(b) and Fig. 12(c) is occasion-
ally called as a movement amount du in the below.
[0079] In Fig. 12(a), it is shown that the main photo-
graphing unit 11 is inclined by an angle θ1 with respect
to the X-axis, the sub-photographing unit 12 is inclined
by an angle θ2 with respect to the X-axis, and further,
the main photographing unit 11 and the sub-photograph-
ing unit 12 are apart from each other in the X-axis direc-
tion by a distance dX. Furthermore, it is shown that the
optical axes of the respective photographing units 11, 12
intersect to each other on the surface of the skin SK.
[0080] Here, consideration will be paid as to the cam-
era coordinate system taking the main photographing
unit 11 as the origin point by using Figs. 13 (a) to 13 (b)
. The drawing is a view in which the positional relationship
in Figs. 12 (a) to 12 (c) is shown using the camera coor-
dinate system having the main photographing unit at the

center.
[0081] It is assumed that the blood vessel BV is the
coordinate of Xq on the Xc-axis in this drawing. In addi-
tion, it is also assumed that the blood vessel BV exists
at the position the distance (depth) of which is Zq from
the intersection point of the Zc-axis and the skin SK along
the Zc-axis. Incidentally, although the distance between
the main photographing unit 11 and the sub-photograph-
ing unit 12 is not identical with the distance between the
lenses 112, 122 of the respective ones, the explanation
is herein continued by assuming to be identical with each
other.
[0082] In Fig. 13(a), there is indicated the position of
the blood vessel BV in the camera coordinate system
according to the main photographing unit 11. This posi-
tion is shown by the angles θ1, θ2, and the distance dX
in addition to the above-mentioned Xq and Zq. Moreover,
the optical axis of the sub-photographing unit 12 and the
position of the blood vessel BV in the camera coordinate
system on the basis of this sub-photographing unit 12
are shown by the above-mentioned parameters of Xq,
Zq, the angles θ1, θ2, and the distance dX.
[0083] In the above-mentioned Figs. 11(a) to 11(b), the
coordinate of the point P on the u-axis in the image plane
is shown by the coordinate Zp of the Zc-axis, the coor-
dinate Xp of the Xc-axis and the camera parameter f.
That is, in Figs. 13(a) to 13(b), based on that the coordi-
nate of the main photographing unit 11 on the u-axis in
the image plane is uq, the coordinate Xq on the Xc-axis
can be shown by the coordinate Zq of the Zc-axis and
the camera parameter f. In Fig. 13(b), there is indicated
an equation that is transformed from Xq in accordance
with this expression method.
[0084] As to the angles θ1, θ2 and the distance dX
among the above-mentioned parameters, it is possible
to be measured by using sensors. And, as to the camera
parameter, it is possible to be obtained beforehand. That
is, all the equations indicated in Fig. 13(a) and the move-
ment amount du of the blood vessel BV due to parallax
can be expressed  by the depth Zq of the blood vessel
BV and the coordinate uq in the image plane.
[0085] Here, if an arbitrary value is assigned to Zq and
the value of uq is obtained in some way, it is possible to
calculate how extent the blood vessel BV has moved in
between the main photographing unit 11 and the sub-
photographing unit 12.
[0086] As to the coordinate uq of the blood vessel BV
in the image plane, methods that the user inputs the po-
sition of the blood vessel BV actually displayed, and the
position where the blood vessel BV is matched up to a
specific position are thought, and a method of obtaining
the position by means of image processing such as edge
extraction or the like is also thought. As to the case in
which a user has adjusted so that the blood vessel BV
is displayed at the center of the main photographing unit
11 on the u-axis, the configuration of the second variation
example of the blood vessel display device 1 for perform-
ing the above-mentioned calculation will be explained
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below.
[0087] This second variation example is one that is fur-
ther provided with sensors and a CPU for measuring po-
sitions and orientations in the photographing units 11, 12
of the blood vessel display device 1 shown in Fig. 1, and
provides information as to the depth of blood vessels to
a user on the basis of information obtained from these
sensors. As to the main photographing unit 11 and the
sub-photographing unit 12, an explanation will be given
below.
[0088] The main photographing unit 11 is provided with
a position sensor (corresponding to one example of the
position information obtaining means of the present in-
vention) for obtaining the position of the main photo-
graphing unit 11 and an angle sensor (corresponding to
one example of the orientation information obtaining
means of the present invention) for obtaining the orien-
tation thereof in addition to the configuration explained
in the above description.
[0089] The sub-photographing unit 12 is provided with
a position sensor (corresponding to one example of the
position information obtaining means of the present in-
vention) and an angle sensor (corresponding to one ex-
ample of the orientation information obtaining means of
the present invention) as with the main photographing
unit 11. The main photographing unit 11 and the sub-
photographing unit 12 are connected to each other by a
cable for transmitting/receiving data. The information ob-
tained by the sensor of the main photographing unit 11
is transmitted to the sub-photographing unit 12 by using
this cable, and is used at the occasion of executing a
program described later.
[0090] In the sub-photographing unit 12, there are pro-
vided a ROM that, based on the information obtained
from the position sensor and the angle sensor explained
in the above description, stores a program for allowing
the liquid crystal display devices 114, 124 to display ad-
ditional  information for knowing the depth of blood ves-
sels; a CPU (corresponding to one example of the depth
information display means of the present invention) for
executing this program; and a RAM that becomes the
operational area of this CPU. An explanation will be given
below as to this program for allowing to display the ad-
ditional information.
[0091] Fig. 14 is a flowchart showing the flow of the
program for displaying the additional information.
[0092] Upon turning on the power source of the blood
vessel display device 1, this program is executed by the
above-mentioned CPU.
[0093] In step S1, information on the position and angle
of each of the photographing units 11, 12 is obtained from
the position sensor and angle sensor provided in each
of the photographing units 11, 12.
[0094] In step S2, as the depth of a blood vessel is
added in steps of 1 mm, the movement amounts corre-
sponding to these values are calculated on the basis of
the information obtained in step S1, and scales are dis-
played on the liquid crystal display device 124 in accord-

ance with the calculation results. Thereafter, the flow is
returned to the step S1, and the process is repeated.
[0095] Fig. 15 is a drawing showing a manner in which
scales are indicated in accordance with the flowchart
shown in Fig. 14, and Figs. 16(a) to 16(c) are drawings
showing a usage example of the second variation exam-
ple of the blood vessel display device 1.
[0096] In Fig. 15, there is shown a manner in which a
blood vessel BV is displayed on the liquid crystal display
device 124 of the sub-photographing unit 12, and scales
SC are displayed by being overlaid thereon. Moreover,
there are shown the position and orientation of the main
photographing unit 11 and also the photographed con-
tents in Fig. 16(a), and there are shown the position and
orientation of the sub-photographing unit 12 and also the
photographed contents in Figs. 16(b) and (c).
[0097] When adjustment is implemented so that the
blood vessel BV is displayed at the center of the liquid
crystal display device 114 of the main photographing unit
11 as shown in Fig. 16(a), it is estimated from the contents
of the liquid crystal display device 124 of the sub-photo-
graphing unit 12 that the blood vessel BV exists at the
location of the depth 5 mm as shown in Fig. 16(b). Fur-
thermore, when the position and orientation of the sub-
photographing unit 12 are changed as shown in Fig. 16
(c), renewed scales SC are displayed through the proc-
ess shown in Fig. 14.
[0098] The above-mentioned second variation exam-
ple is predicated on that adjustment is implemented so
that the blood vessel BV is displayed at the center of the
liquid crystal display device 114 of the main photograph-
ing unit 11. More specifically, it is one that the u-axis
coordinate uq is set (set as 0 in the example of Figs. 16
(a) to 16(c)) in the equation shown in Fig. 13(b), and  the
depth of the blood vessel BV is estimated after the posi-
tion where the blood vessel BV is displayed is adjusted
so as to agree with this coordinate.
[0099] Here, it may be allowed that an input device for
inputting the position of the blood vessel BV is provided
in the main photographing unit 11 and scales are dis-
played also on the liquid crystal display device 114 of the
main photographing unit 11 by using the information in-
putted by this input device so that the depth of the blood
vessel BV can be estimated even in the case in which
the blood vessel BV is not displayed at the center of the
liquid crystal display device 114 of the main photograph-
ing unit 11. That is, it may be allowed that the above-
mentioned u- axis coordinate uq can be inputted. Like-
wise, as described above, it may also be allowed to obtain
the value of the coordinate uq by using image processing.
[0100] In addition, it may also be allowed that an image
displayed on the liquid crystal display device 114 of the
main photographing unit 11 is displayed by being overlaid
on the liquid crystal display device 124 of the sub-pho-
tographing unit 12 and the movement amount of the blood
vessel BV can be easily grasped. It may also be allowed
to provide a switch for interchanging the roles of the main
photographing unit 11 and the sub-photographing unit
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12.
[0101] In the blood vessel display device 1 explained
in the above description, it is possible to provide infor-
mation for estimating the depth of a blood vessel. At  this
occasion, since a simple calculation is employed, dis-
playing does not require a time as with the case of using
complicated image processing. As a matter of course, it
may be allowed to establish correspondence between
blood vessels through image processing, and to allow
the depth of a blood vessel BV to be automatically cal-
culated.
[0102] Incidentally, although a calculation method
based on a pinhole camera model has been described
in the explanation described above, it may be allowed
that, for example, a model matched to the lens in use for
a camera is employed and a program based on this model
is executed.

Reference Sings List

[0103]

1 blood vessel display device
11 main photographing unit
12 sub-photographing unit
111, 121 near infrared ray LED
112, 122 lens
113, 123 visible light LED
114, 124 liquid crystal display device
115, 125 shaft
13 outer frame
131 support strut
132 guide rail
14 adjustment screw
SL slits

Claims

1. A blood vessel display device for displaying a blood
vessel existing directly underneath a skin by per-
forming near infrared ray photographing of a surface
of the skin in a state of irradiating the skin surface
with near infrared rays through a near infrared ray
irradiation means, the blood vessel display device
comprising:

a photographing means which includes a first
photographing portion having an optical system
for performing near infrared ray photographing
by using the optical system, and a second pho-
tographing portion having an optical system for
performing near infrared ray photographing by
using the optical system;
a first guide beam irradiation means which irra-
diates directional visible light in a direction in
which the first photographing portion photo-
graphs;

a second guide beam irradiation means which
irradiates directional visible light in a direction in
which the second photographing portion photo-
graphs; and
an image display means which includes a first
image display means displaying a first picture,
which is a near infrared ray picture photo-
graphed by the first photographing portion, and
a second image display means displaying a sec-
ond picture, which is a near infrared ray picture
photographed by the second photographing
portion, wherein
the first photographing portion and the first im-
age  display means are integrally constituted on
both sides,
the second photographing portion and the sec-
ond image display means are integrally consti-
tuted on both sides,
at least either one of the first photographing por-
tion and the second photographing portion is
provided so that a first optical axis, which is an
axis of an optical system of the first photograph-
ing portion, and a second optical axis, which is
an axis of an optical system of the second pho-
tographing portion, intersect with each other on
the skin surface, at least either one of a relative
relationship between the position of the first op-
tical axis and the position of the second optical
axis and a relative relationship between the di-
rection of the first optical axis and the direction
of the second optical axis is possible to be
changed, and
by allowing visible light irradiated from the first
guide beam irradiation means and visible light
irradiated from the second guide beam irradia-
tion means to intersect with each other on a skin
surface, the first optical axis and the second op-
tical axis are enabled to intersect with each other
on the skin surface.

2. The blood vessel display device according to claim 1,
wherein the first photographing portion and the sec-
ond photographing portion are arranged so that the
first optical axis and the second optical axis are in-
cluded in optical path planes, which are an identical
plane, and
at least either one of the first photographing portion
and the second photographing portion is provided
so that at least either one of a relative relationship
between the position of the first optical axis and the
position of the second optical axis and a relative re-
lationship between the direction of the first optical
axis and the direction of the second optical axis is
possible to be changed while a state in which the
first optical axis and the second optical axis are in-
cluded in the optical path plane is maintained.

3. The blood vessel display device according to claim
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2further comprising an adjustment mechanism for
changing positions and directions of both the first
optical axis and the second optical axis while main-
taining the relative relationship between the position
of the first optical axis and the position of the second
optical axis and also the relative relationship be-
tween the direction of the first optical axis and the
direction of the second optical axis.

4. The blood vessel display device according to claim
2 or 3 further comprising:

a position information obtaining means which
obtains information of a position of the first op-
tical axis and a position of the second optical
axis;
a direction information obtaining means which
obtains information of a direction of the first op-
tical axis and a  direction of the second optical
axis; and
a depth information display means which dis-
plays in a state in which the first optical axis and
the second optical axis intersect with each other
at an identical place on the skin surface, infor-
mation for estimating the depth of a blood vessel
existing underneath the identical place on either
one of the first image display means and the
second image display means by using informa-
tion obtained through the position information
obtaining means and the direction information
obtaining means.

5. The blood vessel display device according to claim
4, wherein the depth information display means dis-
plays information for estimating the depth of a blood
vessel, which exists at the identical place and also
exists on the optical axis of either one of the first
optical axis and the second optical axis, on either
one of the first image display means and the second
image display means by using the information ob-
tained through the position information obtaining
means and the direction information obtaining
means.

6. The blood vessel display device according to claim
4 further comprising:

an input means which inputs as to a near infrared
ray picture displayed on either one of the first
image display means and the second image dis-
play means, positional  information of a blood
vessel existing underneath the identical place in
the picture, wherein
the depth information display means displays in-
formation obtained through the position informa-
tion obtaining means and the direction informa-
tion obtaining means, and information for esti-
mating the depth of the blood vessel by using

the blood vessel positional information inputted
by the input means on either one of the first im-
age display means and the second image dis-
play means.
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