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BLOOD VESSEL SPECIFYING DEVICE AND 
BLOOD VESSEL SPECIFYING METHOD 

and specifying conforming blood vessels conforming to the 
purpose from the blood vessels included in the target part in 
accordance with rating points of the parameter . 

TECHNICAL FIELD 
Advantageous Effects of the Invention [ 0001 ] The present invention relates to a blood vessel 

specifying device and a blood vessel specifying method for 
specifying blood vessels . 

a [ 0009 ] The present invention can provide the blood vessel 
specifying device and the blood vessel specifying method 
capable of specifying the blood vessels conforming to a 
particular purpose . BACKGROUND ART 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0002 ] A system is disclosed that displays positions of 
blood vessels obtained from an image indicating a part of a 
human body ( refer to Patent Literature 1 and Patent Litera 
ture 2 ) . A method is known , for example , that captures a part 
irradiated with a near infrared light by an infrared camera so 
as to visualize the blood vessels while taking advantage of 
the properties of hemoglobin that absorbs the near infrared 
light . 

a 

CITATION LIST 

Patent Literature 

[ 0003 ] Patent Literature 1 : Japanese Patent No. 4555534 
[ 0004 ] Patent Literature 2 : Japanese Patent No. 6127207 

SUMMARY OF THE INVENTION 

Technical Problem 

[ 0005 ] No conventional systems disclose a method that 
not only visualizes blood vessels but also specifies blood 
vessels conforming to a particular purpose . A method of 
displaying the positions of the blood vessels suitable for 
needle puncture for collecting blood , for example , still needs 
to be developed . 
[ 0006 ] In response to this issue , the present invention 
provides a blood vessel specifying device and a blood vessel 
specifying method capable of specifying blood vessels con 
forming to a particular purpose . 

[ 0010 ] FIG . 1 is a schematic view illustrating a configu 
ration of a blood vessel specifying device according to a first 
embodiment of the present invention . 
[ 0011 ] FIG . 2 is a schematic view showing an example of 
blood vessels included in a target part . 
[ 0012 ] FIG . 3 is a schematic view showing an example of 
approximate lines of blood vessels created by the blood 
vessel specifying device according to the first embodiment 
of the present invention . 
[ 0013 ] FIG . 4 is a schematic view showing an example of 
information on the blood vessels displayed by the blood 
vessel specifying device according to the first embodiment 
of the present invention . 
[ 0014 ] FIG . 5 is a flowchart for explaining a blood vessel 
specifying method according to the first embodiment of the 
present invention . 
[ 0015 ] FIG . 6 is a schematic view illustrating a configu 
ration of a blood vessel specifying device according to a 
second embodiment of the present invention . 
[ 0016 ] FIG . 7 is a schematic view showing an example of 
information of blood vessels projected on a target part by the 
blood vessel specifying device according to the second 
embodiment of the present invention . 
[ 0017 ] FIG . 8 is a schematic view showing another 
example of the information of the blood vessels projected on 
the target part by the blood vessel specifying device accord 
ing to the second embodiment of the present invention . 
[ 0018 ] FIG . 9 is a schematic view showing still another 
example of the information of the blood vessels projected on 
the target part by the blood vessel specifying device accord 
ing to the second embodiment of the present invention . 
[ 0019 ] FIG . 10 is a flowchart for explaining a blood vessel 
specifying method according to the second embodiment of 
the present invention . 

Solution to Problem 

a 

DESCRIPTION OF EMBODIMENTS 

[ 0007 ] An aspect of the present invention provides a blood 
vessel specifying device including an image processing 
device configured to subject an image for analysis of a target 
part to image processing to acquire blood vessel information 
including positions and shapes of blood vessels included in 
the target part , an evaluation device configured to use the 
blood vessel information to assign a point rating regarding 
a parameter that indicates a conformity to a particular 
purpose with respect to the blood vessels included in the 
image for analysis depending on a degree of the conformity , 
and a specification device configured to specify conforming 
blood vessels conforming to the purpose from the blood 
vessels included in the target part in accordance with rating 
points of the parameter . 
[ 0008 ] Another aspect of the present invention provides a 
blood vessel specifying method includes subjecting an 
image for analysis of a target part to image processing to 
acquire blood vessel information including positions and 
shapes of blood vessels included in the target part , using the 
blood vessel information to assign a point rating regarding 
a parameter that indicates a conformity to a particular 
purpose with respect to the blood vessels included in the 
image for analysis depending on a degree of the conformity , 

[ 0020 ] Some embodiments of the present invention are 
described below with reference to the drawings . The same or 
similar elements illustrated in the drawings are denoted 
below by the same or similar reference numerals . It should 
be understood that the drawings are shown as schematic 
illustrations . It should also be understood that the embodi 
ments described below illustrate devices and methods for 
embodying the technical idea of the present invention , but 
are not intended to be limited to the structures or arrange 
ments of the constituent elements as described herein . Vari 
ous modifications can be made to the respective embodi 
ments according to the present invention in terms of the 
appended claims . 
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First Embodiment 

a 

a 

[ 0021 ] A blood vessel specifying device according to a 
first embodiment of the present invention specifies blood 
vessels conforming to a particular purpose chosen from 
blood vessels included in a target part to be sampled . The 
following explanations are made with regard to a case in 
which a part of a forearm of a human body is a target part 
2 , as illustrated in FIG . 1. The blood vessel specifying device 
1 illustrated in FIG . 1 includes a lighting device 10 , an 
imaging device 20 , a calculation device 30 , and a display 
device 40. The calculation device 30 includes an image 
processing device 31 , an evaluation device 32 , and a speci 
fication device 33 . 
[ 0022 ] The lighting device 10 irradiates the target part 2 
with an irradiation light L having a specific wavelength . The 
imaging device 20 captures the target part 2 including a 
region around blood vessels to obtain an image for analysis 
of the target part 2. The calculation device 30 specifies blood 
vessels , as " conforming blood vessels ” , that conform to a 
particular purpose from blood vessels included in the target 
part 2 based on the image for analysis . The information on 
the specified blood vessels is displayed on the display device 
40. The blood vessel specifying device 1 is described in 
more detail below . 
[ 0023 ] The wavelength of the irradiation light L emitted 
from the lighting device 10 is determined such that the 
imaging device 20 can capture the image for analysis in 
which boundaries between the blood vessels and the other 
regions are more distinct in the target part 2 irradiated with 
the irradiation light L than in the other part not irradiated 
with the irradiation light L. For example , a near infrared 
light having a wavelength in a range of about 800 nm to 900 
nm may be used as the irradiation light L so as to take 
advantage of the properties of hemoglobin that absorbs the 
near infrared light . In the case of the near infrared light used 
as the irradiation light L , an infrared camera is preferably 
used as the imaging device 20. The use of the infrared 
camera can capture the image for analysis in which the blood 
vessels are imaged in black , and the other regions such as 
skin are imaged in white . 
[ 0024 ] The target part 2 is not necessarily irradiated with 
the irradiation light L when the image for analysis can be 
captured in which the boundaries between the blood vessels 
and the other regions are distinct without the irradiation with 
the irradiation light L. 
[ 0025 ] The image for analysis of the target part 2 captured 
by the imaging device 20 is sent to the image processing 
device 31. The image processing device 31 subjects the 
image for analysis to image processing so as to acquire 
blood vessel information including the positions and the 
shapes of the blood vessels included in the target part 2 . 
[ 0026 ] FIG . 2 illustrates the blood vessels included in the 
target part 2. FIG . 2 shows an example in which the blood 
vessel information on the blood vessels 201 to 205 is 
acquired . When a blood vessel is branched , the image 
processing device 31 acquires the blood vessel information 
such that a region from the branched part to an edge 
confirmable from the image for analysis is defined as one 
blood vessel . Namely , the blood vessel information is 
acquired for each blood vessel in which the region from the 
branched part to each edge is defined as the corresponding 
single blood vessel . 
[ 0027 ] The image processing device 31 binarizes the 
image for analysis to distinguish the blood vessels from the 

other regions such as skin in accordance with a difference in 
luminance between the blood vessels and the other regions , 
for example , so as to acquire the blood vessel information . 
The image processing device 31 may binarize the image for 
analysis after executing image processing of emphasizing 
the contrast between the blood vessels and the other regions . 
[ 0028 ] The evaluation device 32 uses the blood vessel 
information acquired by the image processing device 31 so 
as to assign a point rating regarding a parameter that 
indicates a conformity to a particular purpose with respect to 
the respective blood vessels included in the image for 
analysis depending on the degree of the conformity . For 
example , the rating points of the parameter to be assigned 
are greater as the degree of the conformity is higher . The 
specification device 33 specifies blood vessels conforming 
to the particular purpose from the blood vessels included in 
the target part 2 in accordance with the rating points of the 
parameter . 
[ 0029 ] The parameter for assigning the point rating is 
determined depending on the intention of specifying the 
blood vessels . For example , when the intention is to specify 
the blood vessels easy to puncture by a needle , a parameter 
indicating the easiness of the needle puncture is used . 
Examples of parameters to be chosen include straightness of 
the blood vessels , an extending direction of the blood 
vessels , a length of the blood vessels , and a thickness of the 
blood vessels . The reason for using these parameters is as 
follows . 
[ 0030 ] The needle puncture to a blood vessel is more 
difficult as the straightness of the blood vessel is lower . The 
blood vessel having higher straightness is thus preferably 
chosen for the needle puncture . The needle puncture is 
sometimes easier in a specific direction than in any other 
direction depending on the site of the blood vessel . For 
example , the needle puncture is easily performed on a 
forearm typically in the direction from the wrist to the 
elbow . The extending direction of the blood vessel thus often 
needs to be a particular direction ( referred to below as a 
" conforming direction ” ) . The needle puncture is more dif 
ficult as the blood vessel is shorter , while the needle punc 
ture is easier as the blood vessel is thicker . 
[ 0031 ] When the needle puncture needs to be performed 
on a part separated from a particular point in the target part 
2 , a distance from the particular point in the image for 
analysis may be used as a parameter for assigning the point 
rating . This can specify a blood vessel separated from a 
position difficult to puncture by a needle or a position at 
which the needle puncture needs to be avoided . 
[ 0032 ] The evaluation device 32 assigns the higher points 
of the parameter to the blood vessels estimated to have the 
higher conformity to a particular purpose . For example , with 
regard to the parameter indicating the easiness of the needle 
puncture , the higher points of the parameter regarding the 
straightness of the blood vessels are assigned to the blood 
vessels having the higher straightness . Alternatively , the 
higher points of the parameter regarding the extending 
direction of the blood vessels may be assigned to the blood 
vessels as the extending direction is closer to the conforming 
direction . Similarly , the higher points of the parameter 
regarding the length of the blood vessels are assigned to the 
longer blood vessels , and the higher points of the parameter 
regarding the thickness of the blood vessels are assigned to 
the thicker blood vessels . In addition , the higher points of the 
parameter regarding the distance from the particular point in 
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the image for analysis are assigned to the blood vessels 
having a longer distance from the particular point . 
[ 0033 ] Various methods may be used for assigning the 
point rating regarding the parameter . For example , the 
highest points may be assigned to the blood vessel conform 
ing to the particular purpose most , and the lower points may 
be assigned to the other vessels . With regard to the point 
rating of the parameter regarding the thickness of the blood 
vessels , for example , N points are assigned to the thickest 
blood vessel , and N - 1 points are assigned to the next 
thickest blood vessel ( N : an integer of two or greater ) . 
[ 0034 ] Another method of assigning the point rating may 
be used that assigns N points to the thickest blood vessel , 
and assigns Nr points to the other blood vessels by use of a 
ratio r ( O < rsl ) of the thickness of the other blood vessels to 
the thickness of the thickest blood vessel . For example , 
when the ratios of the thicknesses of the respective blood 
vessels are 1 : 0.98 : 0.97 : 0.95 , 1 point , 0.98 points , 0.97 
points , and 0.95 points of the parameter regarding the 
thickness of the blood vessels are assigned to the corre 
sponding blood vessels . This can assign the point rating as 
a relative difference between the blood vessels , not assigning 
the point rating simply in accordance with the ranking 
regarding the thickness of the blood vessel . 
[ 0035 ] With regard to the evaluation of the straightness of 
the blood vessels , the evaluation device 32 creates approxi 
mate lines C1 to C5 corresponding to the blood vessels 201 
to 205 , as illustrated in FIG . 3. For example , the evaluation 
device 32 performs thinning on the blood vessels 201 to 205 
in the binary image for analysis to obtain the approximate 
lines C1 to C5 of one pixel width by use of the method of 
least squares and the like . The evaluation device 32 then 
evaluates to determine that the straightness is higher as a 
coefficient of determination ( R2 ) obtained for the respective 
approximate lines C1 to C5 is closer to one , so as to assign 
the higher points of the parameter regarding the straightness 
to the corresponding blood vessels . 
[ 0036 ] The extending direction of the respective blood 
vessels can be specified by use of the approximate lines 
described above . The evaluation device 32 assigns the 
higher points of the parameter regarding the extending 
direction to the blood vessels that each have a smaller angle 
between the extending direction of the approximate line and 
the conforming direction . The image for analysis may be 
obtained such that the conforming direction and the hori 
zontal direction of the image for analysis are parallel to each 
other so as to specify the extending direction of the respec 
tive blood vessels . 

[ 0037 ] The length of respective blood vessels is defined as 
a distance between one end to the other end of each blood 
vessel displayed in the image for analysis . For example , the 
approximate line of one pixel width may be created for each 
blood vessel , so as to define the number of pixels of the 
approximate line as the length of the blood vessel . The width 
of the respective blood vessels may be calculated by use of 
the approximate lines created for the respective blood ves 
sels , for example . In particular , a perpendicular is drawn to 
the circumference from the approximate line , and the length 
of the part in which the perpendicular and the blood vessel 
overlap with each other is defined as the thickness of the 
blood vessel . When the thickness of the blood vessel varies , 
the thickest part may be defined as the thickness of the blood 
vessel , for example . 

[ 0038 ] When the distance from the particular point in the 
image for analysis is used as the parameter , the particular 
point T is defined in the image for analysis , as illustrated in 
FIG . 3. The higher points of the parameter regarding the 
distance from the particular point T are assigned to the blood T 
vessel as the shortest distance to the particular point T is 
longer . 
[ 0039 ] The example is described in more detail below in 
which the evaluation device 32 assigns the point rating 
regarding the parameter indicating the easiness of the needle 
puncture so as to specify the blood vessels easy to puncture 
by a needle from the blood vessels 201 to 205 illustrated in 
FIG . 2. The present embodiment is illustrated below with a 
case in which the straightness of the blood vessels is defined 
as a first parameter P1 , the extending direction of the blood 
vessels is defined as a second parameter P2 , the length of the 
blood vessels is defined as a third parameter P3 , the thick 
ness of the blood vessels is defined as a fourth parameter P4 , 
and the distance from the particular point in the image for 
analysis is defined as a fifth parameter P5 . 
[ 0040 ] The specification device 33 uses the parameter 
quantified in terms of points by the evaluation device 32 so 
as to assign the point rating to the respective blood vessels 
according to the following equation ( 1 ) , for example : 

S = P1 + P2 + P3 + P4 + P5 ( 1 ) 

The total points S of the blood vessel is 15 according to the 
equation ( 1 ) when the first parameter P1 of the correspond 
ing blood vessel is three points , the second parameter P2 is 
five points , the third parameter P3 is four points , the fourth 
parameter P4 is one point , and the fifth parameter P5 is two 
points . 
[ 0041 ] The parameter may be weighted depending on the 
purpose of specifying the blood vessels . In particular , the 
specification device 33 may calculate the total points S in 
which great importance is placed on the number of points 
regarding the parameter having a greater influence upon 
specifying the blood vessels conforming to a particular 
purpose . For example , the total points S are calculated 
according to the following equation ( 2 ) : 

S = alxP1 + a2xP2 + a3xP3 + a4xP4 + a5xP5 ( 2 ) 

where the first weighting value al to the fifth weighting 
value a5 are determined depending on the degree of impor 
tance of the first parameter P1 to the fifth parameter P5 . 
[ 0042 ] For example , when the second parameter P2 
regarding the extending direction of the blood vessels is 
regarded as important , while the fifth parameter P5 regard 
ing the distance from the particular point does not need to be 
emphasized , the second weighting value a2 is set to be the 
largest among the other values in the equation ( 2 ) , while the 
fifth weighting value a5 is set to be smaller than the other 
values . The total points S in this case are calculated accord 
ing to the following equation ( 3 ) , for example : 

S = P1 + 2xP2 + P3 + P4 + 0.5xP5 ( 3 ) 

Weighting the parameters can change the conditions for the 
conforming blood vessels depending on the purpose of 
specifying the blood vessels . 
[ 0043 ] Instead of the case in which the point rating is 
assigned with regard to all of the first parameter P1 to the 
fifth parameter P5 as described above , one of the first 
parameter P1 to the fifth parameter P5 may be chosen to 
assign the point rating . When the point rating is assigned 
with regard to the parameter indicating the easiness of the 
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needle puncture to the blood vessels , at least one of the 
straightness of the blood vessels , the extending direction of 
the blood vessels , the length of the blood vessels , the 
thickness of the blood vessels , and the distance from the 
particular point is preferably chosen as the parameter for 
assigning the point rating . 
[ 0044 ] As described above , the specification device 33 
calculates the total points S of the respective blood vessels 
included in the target part 2 by use of the parameter 
quantified in terms of points by the evaluation device 32 . 
The specification device 33 may rank the blood vessels 
included in the target part in the order of the conformity to 
the purpose through the comparison between the total points 
S. The information including the positions and the shapes of 
the approximate lines of the blood vessels , the rating points 
of the parameter , the total points S , and the ranking regard 
ing the conformity is managed as a part of the blood vessel 
information on the respective blood vessels . 
[ 0045 ] The specification device 33 uses the total points S 
calculated in accordance with the rating points of the param 
eter by the evaluation device 32 , so as to specify the blood 
vessels conforming to a particular purpose among the blood 
vessels included in the target part 2 ( referred to below as 
" conforming blood vessels ” ) . For example , the blood vessel 
having the highest total points S is specified as the conform 
ing blood vessel . Alternatively , all of the blood vessels 
having the higher total points S than predetermined points 
may be specified as the conforming blood vessels . Alterna 
tively , the blood vessels ranked through the comparison of 
the total points S and determined to be in the top ranks 
within a predetermined range may be specified as the 
conforming blood vessels . The specification device 33 sends 
the information on the conforming blood vessels to the 
display device 40 . 
[ 0046 ] The display device 40 displays the information of 
the conforming blood vessels sent from the specification 
device 33. For example , as illustrated in FIG . 4 , the ranking 
of the blood vessels determined through the comparison of 
the total points S is displayed in figures on the display device 
40 together with the images of the blood vessels included in 
the target part 2. Displaying the total points of the respective 
blood vessels is also effective instead of the ranking or in 
addition to the ranking . FIG . 4 illustrates the case of dis 
playing the ranking of the blood vessels from the first place 
to the fourth place . In particular , the blood vessel 202 is the 
first place , the blood vessel 201 is the second place , the 
blood vessel 203 is the third place , and the blood vessel 204 
is the fourth place . The blood vessel 205 is not specified as 
a conforming blood vessel , and the ranking is thus not 
displayed . For example , the blood vessel in which the rating 
points of the parameter do not fulfill a specific standard may 
be excluded from the conforming blood vessels . 
[ 0047 ] The display device 40 may indicate a conforming 
site of each conforming blood vessel particularly suitable for 
a particular purpose along the entire blood vessel . In par 
ticular , a position easy to puncture by a needle in the 
respective conforming blood vessels may be indicated as the 
conforming site when the purpose is to specify the blood 
vessels easy to puncture by a needle . FIG . 4 illustrates the 
conforming sites D1 to D4 of the respective blood vessels 
201 to 204 indicated by the black dots . For example , the 
thickest part in the blood vessel is indicated as the conform 
ing site of the conforming blood vessel . Indicating the 

conforming site can specify the position easy to puncture by 
a needle in the blood vessel , so as to facilitate the needle 
puncture accordingly . 
[ 0048 ] FIG . 4 illustrates the case in which the blood vessel 
202 conforms to the purpose most . Ranking the blood 
vessels as described above can narrow the blood vessels so 
as to specify the blood vessels conforming to the particular 
purpose . In addition , displaying the ranking of the blood 
vessels by the display device 40 enables the confirmation of 
the positions of the other blood vessels as candidates instead 
of the blood vessel conforming to the purpose most . 
[ 0049 ] As described above , the display device 40 displays 
the conforming sites and the ranking of the conforming 
blood vessels caused to overlap with the shapes of the 
conforming blood vessels , so as to visually recognize the 
information on the respective conforming blood vessels . 
[ 0050 ] FIG . 5 is a flowchart explaining a series of pro 
cessing by a blood vessel specifying method by use of the 
blood vessel specifying device 1 . 
[ 0051 ] In step S101 in the flowchart shown in FIG . 5 , the 
imaging device 20 obtains the image for analysis of the 
target part 2. The lighting device 10 at this point may 
irradiate the target part 2 with the irradiation light L having 
a specific wavelength . 
[ 0052 ] In step S102 , the image processing device 31 
subjects the image for analysis to the image processing so as 
to acquire the blood vessel information including the posi 
tions and the shapes of the blood vessels included in the 
target part 2. In step S103 , the evaluation device 32 uses the 
blood vessel information to assign the point rating regarding 
the parameter that indicates the conformity to a particular 
purpose with respect to the respective blood vessels included 
in the image for analysis . In step S104 , the point rating 
regarding the parameter may be assigned to the respective 
blood vessels included in the target part 2 so that the blood 
vessels are ranked in the order of the conformity to the 
purpose in accordance with the assigned rating points of the 
parameter . In step S105 , the specification device 33 then 
specifies the conforming blood vessels conforming to the 
purpose from the blood vessels included in the target part 2 
in accordance with the rating points of the parameter . 
[ 0053 ] In step S106 , the display device 40 displays the 
information of the conforming blood vessels . The display 
device 40 may indicate the conforming sites of the respec 
tive conforming blood vessels together with the ranking of 
the blood vessels . 
[ 0054 ] As described above , the blood vessel specifying 
device 1 according to the first embodiment assigns the point 
rating regarding the parameter that indicates the conformity 
to a particular purpose while referring to the image for 
analysis , and specifies the conforming blood vessels in 
accordance with the rating points of the parameter . The 
blood vessel specifying device 1 not only can visualize the 
blood vessels but also can specify the blood vessels con 
forming to a particular purpose . In addition , displaying the 
blood vessels with the ranked number can make a more 
precise determination on the blood vessels conforming to the 
purpose . Even if the blood vessel having the highest rating 
points of the parameter cannot be used , for example , the 
blood vessel specifying device 1 can easily choose the other 
blood vessels . 
[ 0055 ] The point rating regarding the respective param 
eters described above does not lead the rating points of the 
parameters to be zero . The method of assigning the point 
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rating based on the total points , however , could rank the 
blood vessel high that has a parameter not acceptable for a 
particular purpose such as blood collecting . To avoid such a 
risk , the rating points of the respective parameters may be 
led to be zero when exceeding a predetermined allowable 
range . In addition , the blood vessel in which any parameter 
is rated zero may be excluded from the conforming blood 
vessels . This can reduce or eliminate the risk of choosing the 
blood vessels as the conforming blood vessels that are not 
acceptable regarding a particular parameter . 

Second Embodiment 

[ 0060 ] The directions of the respective blood vessels suit 
able for a particular purpose may be projected and indicated 
by arrows together with the conforming sites , as illustrated 
in FIG . 9. This indication facilitates the needle puncture to 
the blood vessels , for example . The directions of the respec 
tive blood vessels easy to puncture by a needle are each the 
extending direction of the blood vessels , for example . 
[ 0061 ] FIG . 10 is a flowchart explaining a series of pro 
cessing by a blood vessel specifying method by use of the 
blood vessel specifying device 1 according to the second 
embodiment . 
[ 0062 ] The processing in step S101 to step S105 in the 
flowchart shown in FIG . 10 is the same as the processing in 
step S101 to step S105 in the flowchart shown in FIG . 5 . 
After step S105 in the flowchart shown in FIG . 10 , the 
projection device 50 projects the information of the con 
forming blood vessels on the target part 2 in step S107 . In 
particular , the projection device 50 causes the specific sites , 
the ranking , and the approximate lines to correspond to the 
positions of the respective conforming blood vessels so as to 
project the information on the target part 2 . 
[ 0063 ] The blood vessel specifying device 1 according to 
the second embodiment can narrow the blood vessels con 
forming to a particular purpose while allowing the visual 
observation of the target part 2. The blood vessel specifying 
device 1 facilitates the recognition of the blood vessels easy 
to puncture by a needle and the conforming sites of the 
corresponding blood vessels , for example . The other con 
figurations are substantially the same as those in the first 
embodiment , and overlapping explanations are not repeated 
below . 

OTHER EMBODIMENTS 

[ 0056 ] The first embodiment is illustrated above with the 
case in which the information of the conforming blood 
vessels is displayed on the display device 40. The informa 
tion of the conforming blood vessels may be projected on the 
target part 2 instead of or in addition to the information of 
the conforming blood vessels displayed on the display 
device 40. FIG . 6 illustrates a configuration of the blood 
vessel specifying device 1 according to a second embodi 
ment that projects the information of the conforming blood 
vessels on the target part 2 . 
[ 0057 ] The blood vessel specifying device 1 illustrated in 
FIG . 6 differs from that illustrated in FIG . 1 in including , 
instead of the display device 40 , a projection device 50 that 
projects the information of the conforming blood vessels on 
the target part 2. The other elements of the blood vessel 
specifying device 1 illustrated in FIG . 6 are the same as 
those in the first embodiment illustrated in FIG . 1. The blood 
vessel specifying device 1 according to the second embodi 
ment may include the projection device 50 together with the 
display device 40 . 
[ 0058 ] As illustrated in FIG . 7 , for example , the projection 
device 50 causes the positions of the conforming sites of the 
respective conforming blood vessels to correspond to the 
positions of the conforming blood vessels in the image for 
analysis so as to project the conforming sites and the ranking 
of the conforming blood vessels on the target part 2. FIG . 7 
illustrates a case in which the blood vessels 201 to 204 are 
specified as the conforming blood vessels , and the conform 
ing sites D1 to D4 of the blood vessels 201 to 204 are 
projected on the target part 2 together with the ranking of the 2 
blood vessels 201 to 204. This can clarify the positions easy 
to puncture by a needle , for example . 
[ 0059 ] Alternatively , as illustrated in FIG . 8 , the projec 
tion device 50 may project the approximate lines of the 
shapes of the conforming blood vessels on the target part 2 
together with the conforming sites or the ranking of the 
conforming blood vessels . The approximate lines are caused 
to correspond to the positions of the conforming blood 
vessels in the image for analysis so as to be projected on the 
target part 2. The approximate lines to be projected may 
correspond to the approximate lines created for evaluating 
the straightness of the blood vessels described above in the 
first embodiment , for example . FIG . 8 illustrates a case in 
which the blood vessels 201 to 204 are specified as the 
conforming blood vessels , and the approximate lines C1 to 
C4 of the shapes of the blood vessels 201 to 204 are 
displayed . Displaying the approximate lines facilitates the 
clear recognition of the positions of the conforming blood 
vessels . FIG . 8 illustrates the case in which the projection 
device 50 displays the conforming sites D1 to D4 overlap 
ping with the approximate lines C1 to C4 of the conforming 
blood vessels . 

[ 0064 ] While the present invention has been described 
above with reference to the respective embodiments , it 
should be understood that the present invention is not 
intended to be limited to the descriptions and the drawings 
composing part of this disclosure . Various alternative 
embodiments , examples , and technical applications will be 
apparent to those skilled in the art according to this disclo 
sure . 

[ 0065 ] For example , the calculation device 30 of the blood 
vessel specifying device 1 may be installed at a place distant 
from a location for capturing the target part 2 . 
[ 0066 ] It should be understood that the present invention 
includes various embodiments not disclosed herein . 

1. A blood vessel specifying device comprising : 
an image processing device configured to subject an 

image for analysis of a target part to image processing 
to acquire blood vessel information including positions 
and shapes of blood vessels included in the target part ; 

an evaluation device configured to use the blood vessel 
information to assign a point rating regarding a param 
eter that indicates a conformity to a particular purpose 
with respect to the blood vessels included in the image 
for analysis depending on a degree of the conformity ; 
and 

a specification device configured to specify conforming 
blood vessels conforming to the purpose from the blood 
vessels included in the target part in accordance with 
rating points of the parameter . 

2. The blood vessel specifying device according to claim 
1 , wherein the evaluation device assigns the point rating 
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a regarding the parameter that indicates easiness of a needle 
puncture to the blood vessels . 

3. The blood vessel specifying device according to claim 
2 , wherein the evaluation device assigns the point rating 
regarding , as the parameter , at least one of straightness of the 
blood vessels , a length of the blood vessels , a thickness of 
the blood vessels , an extending direction of the blood 
vessels , and a distance from a particular point in the image 
for analysis . 

4. The blood vessel specifying device according to claim 
1 , wherein : 

the evaluation device assigns the point rating regarding 
the parameter with respect to each of the blood vessels 
included in the target part , and ranks the blood vessels 
in order of the conformity to the purpose ; and 

conforming sites of the conforming blood vessels con 
forming to the purpose are displayed together with at 
least either a ranking of the respective conforming 
blood vessels or total points of the parameter . 

5. The blood vessel specifying device according to claim 
4 , wherein the evaluation device leads the rating points of 
the parameter that exceed a predetermined allowable range 
to be zero . 

6. The blood vessel specifying device according to claim 
4 , further comprising a display device configured to display 
the conforming sites of the conforming blood vessels while 
causing the conforming sites to overlap with shapes of the 
conforming blood vessels together with either the ranking or 
the total points . 

7. The blood vessel specifying device according to claim 
4 , further comprising a projection device configured to 
project the conforming sites of the conforming blood vessels 
on the target part while causing the conforming sites to 
correspond to the positions of the conforming blood vessels 
together with either the ranking or the total points . 

8. The blood vessel specifying device according to claim 
7 , wherein the projection device projects , on the target part , 
the conforming sites caused to overlap with approximate 
lines of shapes of the conforming blood vessels . 

9. The blood vessel specifying device according to claim 
1 , wherein the specification device weights the parameter 
depending on the purpose . 

10. The blood vessel specifying device according to claim 
1 , further comprising : 

a lighting device configured to irradiate the target part 
with an irradiation light having a specific wavelength ; 
and 

an imaging device configured to capture the target part to 
obtain the image for analysis , 

wherein the specific wavelength is determined so that the 
imaging device obtains the image for analysis in which 
boundaries between the blood vessels and other regions 
are more distinct in the target part irradiated with the 
irradiation light than in another part not irradiated with 
the irradiation light . 

11. The blood vessel specifying device according to claim 
10 , wherein the irradiation light is a near infrared light . 

12. A blood vessel specifying method comprising : 
subjecting an image for analysis of a target part to image 

processing to acquire blood vessel information includ 
ing positions and shapes of blood vessels included in 
the target part ; 

using the blood vessel information to assign a point rating 
regarding a parameter that indicates a conformity to a 

particular purpose with respect to the blood vessels 
included in the image for analysis depending on a 
degree of the conformity ; and 

specifying conforming blood vessels conforming to the 
purpose from the blood vessels included in the target 
part in accordance with rating points of the parameter . 

13. The blood vessel specifying method according to 
claim 12 , wherein the point rating is assigned regarding the 
parameter that indicates easiness of a needle puncture to the 
blood vessels . 

14. The blood vessel specifying method according to 
claim 13 , wherein the point rating is assigned regarding , as 
the parameter , at least one of straightness of the blood 
vessels , a length of the blood vessels , a thickness of the 
blood vessels , an extending direction of the blood vessels , 
and a distance from a particular point in the image for 
analysis . 

15. The blood vessel specifying method according to 
claim 12 , wherein : 

the point rating is assigned regarding the parameter with 
respect to each of the blood vessels included in the 
target part , and the blood vessels are ranked in order of 
the conformity to the purpose ; and 

conforming sites of the conforming blood vessels con 
forming to the purpose are displayed together with at 
least either a ranking of the respective conforming 
blood vessels or total points of the parameter . 

16. The blood vessel specifying method according to 
claim 15 , wherein the rating points of the parameter that 
exceed a predetermined allowable range are led to be zero . 

17. The blood vessel specifying method according to 
claim 15 , wherein the conforming sites of the conforming 
blood vessels are displayed while the conforming sites are 
caused to overlap with shapes of the conforming blood 
vessels together with either the ranking or the total points . 

18. The blood vessel specifying method according to 
claim 15 , wherein the conforming sites of the conforming 
blood vessels are projected on the target part while the 
conforming sites are caused to correspond to the positions of 
the conforming blood vessels together with either the rank 
ing or the total points . 

19. The blood vessel specifying method according to 
claim 18 , wherein the conforming sites caused to overlap 
with approximate lines of shapes of the conforming blood 
vessels are projected on the target part . 

20. The blood vessel specifying method according to 
claim 12 , wherein the parameter is weighted depending on 
the purpose . 

21. The blood vessel specifying method according to 
claim 12 , further comprising 

irradiating the target part with an irradiation light having 
a specific wavelength to capture the target part so as to 
obtain the image for analysis , 

wherein the specific wavelength is determined so that the 
image for analysis is obtained in which boundaries 
between the blood vessels and other regions are more 
distinct in the target part irradiated with the irradiation 
light than in another part not irradiated with the irra 
diation light . 

22. The blood vessel specifying method according to 
claim 21 , wherein the irradiation light is a near infrared light . 


