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Production and Usage of Korean Human Information in KISTI
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Abstract

The KISTI (Korea Institute of Science and Technology Information) began to produce the
Korean human information called Visible Korean and Digital Korean since 2000 because there
was no human information in Korea which could represent the physical characteristics of
Korean human body.

The Visible Korean consists of CT, MR, sectioned and segmented images of Korean human
body. We obtained the serially sectioned images by grinding the Korean cadaver in horizontal
direction and segmented these images by outlining the inner organs of human. We have
produced the sectioned images of Korean male whole body, male head, and female pelvis in
2008. The segmentation and 3D reconstruction of these images are now in proceeding. The
Digital Korean consists of CT images of about 100 Korean cadavers. These CT images were
segmented by individual bone, reconstructed to produce the 3D bone models and the skin
surface model was also added. The mechanical properties of individual bones were obtained by
measuring the property of individual bone sample.

We have distributed these Korean human informations to users in domestic and abroad.
About 70 institutes in domestic, and 20 institutes in abroad have used our data in research use
and nearly 160 proceedings and articles were published since 2001. We think these human
informations have a role of medical information infrastructure that could be used in the field
of medical education, biomechanics, virtual reality etc.
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generate 3D surface models of bone and about 100
bone models of Korean entire body are created by the

specific program. The file format of bone model is
STL file that could be handled by commercial

CAD/CAE program. The average bone models of 1
male and 1 female are made by geometric averaging

I. Introduction
technique of bone using mass center and principal

The human information such as CT, MR, serially
sectioned image, segmented image and 3D image are
medical

used as a primary image source in the field of
biomechanics, medical image processing,
education etc. However, there are no medical image

data about the Korean human in domestic. So, many
researchers in Korea have to use the human medical The bone sizes of hands, feet and teeth are so small

direction.
that the geometric characteristics of them cannot be
revealed enough in each bone model. So, we scanmed
the Micro CT (Skyscan 1076, Belgium) about them.

These Micro CT images are also segmented by 54

bones of hands, 52 bones of feet and 32 teeth

images of foreigners and it cannot represent the
These segmented images are also

physical characteristics of Korean human body. By

respectively.
reconstructed to produce the detailed 3D models that
can represent the characteristics of small hands, feet

called as Digital Korean and Visible Korean and we and teeth bone. We also make the 3D skin model of
especially focus on the medical image data production fat, normal and thin human body and added these skin
models to the average bone model.
We have measured the mechanical property of
human bones. The 4 sample cadavers are selected
from young and old male and female. The many kinds

of human bone are extracted from cadavers and test
bone samples are prepared by removing the other

this reason, the KISTI (Korea Institute of Science and

Technology Information) began to produce the
Korean human information since 2000 and many kinds
of Korean human data were prepared and serviced to

the users in domestic and abroad. In this paper, we
review the project of Korean human information

and their usage.
tissues from the bone. The property of cortical bone

I, Production of Korean Human
is measured by indentation test (AIS 2100, Frontics,
Korea) first, and then, the specimen of trabecular

bone is prepared by extracting the specimen from the
bone and the property of trabecular bone is measured
by compression test (Instron 5567, Instron, USA). In

the mechanical property test, the value of modulus of
elasticity, tensile strength and yield strength are

Information

1. Digital Korean
The Digital Korean data is produced by CT
scanning of the Korean cadavers. The total number of
Korean cadavers is about 100 and half of them are the
males. The average age of males and females is about

50 and H4 respectively. The cadaver is CT scanned by
1 mm interval to produce the full data set of CT
images about the entire body. The CT images are

obtained as DICOM files and converted to BITMAP obtained by measuring the total 1672 points of

cortical bone and 608 specimens of trabecular bone.
[Table 1] shows the total amount of Digital Korean

data.

Bitmap file for segmentation. The segmentation is
done by individual bone and total 179 bones are
segmented by the specific program. The segmented

images of individual bones are reconstructed to
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Table 1. Total Amount of Digital Korean Data

Content Object Amount Format Remark
CT Image Bone (Whole Body) M 50, F 50 Set BMP, DCM 1 mm interval
Skin (Whole Body) M 3, F 3 Set BMP, DCM 1 mm interval
Micro CT Image Bone (Hand, Foot, Teeth) M1, F 1 Set BMP, DCM
Bone (Whole Body) M 50, F 50 Set BNS, STL
3D Image Skin (Whole Body) M 3, F 3 Set BNS, STL
Bone (Hand, Foot, Teeth) M1, F 1 Set BNS, STL
Averaged Skeletal Model (Whole Body) M 1, F 1 Set DAT (Text) NASTRAN
Finite Element Model Skin (Whole Body) M 3, F 3 Set DAT (Text) NASTRAN
Bone (Hand, Foot, Teeth) M 1, F 1 Set DAT (Text) NASTRAN
Head Cortical 48 Text M2 F2
Tr lar
Trunk Caotiﬁ‘é:ﬁ 232' Text M2 F2
Mechanical Propert ) Tr lar 12
perty Upper Extremity Caltc))rGt(i::ala 50 ! Text M2 F2
. Tr lar 11
Lower Extremity ggreticéjala 1960’ Text M2 F2

2. Visible Korean

The Visible Korean data are produced by sectioning
the entire Korean cadaver [1-3].

Among the donated cadavers, a young adult
cadavers with no pathological findings are selected
for obtaining the images of good quality. Before
sectioning the cadaver, the entire cadaver is CT and
MR scanned by 1 mm interval to compare the CT,
MR image with the corresponding sectioned image.
After scanning, the cadaver is put into the embedding
box, the blue embedding agent is poured into the box
by many times and the cadaver with embedding
agent is finally frozen at -70C in the freezer. To
sectioning the entire body, the regular milling
machine is remodeled with establishing milling table
and cutting blade, and is operated by the control
program. The frozen embedding box with cadaver is
placed on the milling table and moved toward to the
cutting blade by constant speed. As the milling table
is moved, the rotating cutting blade serially sections
the entire body by 0.2 mm interval. As the one slice
section is ended, the sectioned surface is cleaned with
ethyl alcohol and photographed by digital camera
(DSC 560 Kodak, resolution 3,040x2,008) which is
connected to the personal computer.

The photographed image is checked in quality and
saved to the computer as the TIFF file.

This procedure is repeated and all the serially
sectioned anatomic image set of entire body can be
obtained as the TIFF filee We have finished
sectioning the Korean male entire body, male head,
female pelvis while female entire body is now in
sectioning.

The segmented images are obtained by outlining
the serial contours of one anatomic organ in the
sectioned images. The TIFF files of anatomic image
are converted to PSD file for Photoshop and the
segmentations are done semi—automatically by using
the Adobe Photoshop program. We extract the
contours of many kinds of anatomic organs from the
sectioned images and fill the specific color in the inner
area of contour. All the segmented images are
prepared by repeating this procedure for the specific
anatomic organs that we want to segment [4].
stacked and
reconstructed to produce the 3D surface images by
using the Maya and Rhino program [5-7]. At first, the
segmented images of PSD file are converted to Adobe

The segmented images are

Tustrator (AD file to prepare the isolated segmented

images, so that the contours of one anatomic organ
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Table 2. Total Amount of Visible Korean Data
Serially Sectioned
Cadaver MR Image CT Image Image Segmented Image 3D Image
— Interval 1.0 mm
— Age 33, height 164|— Interval 1.0 mm,|— Interval 1.0 mm, r eln;e:)vall uO.tZi rcr)m; - 902 human
Whole Body |cm, weight 55 kg file size 239 MB,|file size 239 MB, " . |structures of 13 ’
. A . 2,468%1,407, file — Continued
(Male) — Cause of death :/1,702 images, | 1,702 images, size 82.5 GB. 8.505 systems
leukemia TIFF file, RAW file| TIFF file, RAW file|: ’ P — File size 578 MB,
images, TIFF file )
TIFF file
h — 7 Tesla, interval —Interval 0.1 mm,
;mAgvseimr;t T\,')g:t 16211 4 mm, file size resolution
Head (Male) |~ ’Causi of de%th |73 MB, 312|- None 4,368*2,912, file|— Continued — Continued
myasthenia gravis ‘limages, BMP file, size 177 GB, 2,500
v g DICOM file images, TIFF file
~ Age 43, height 152|- Interval 1.0 mm, |~ Interval 1.0 mm, ;e'”;eg’ﬁ' uofi o
Pelvis cm, weight 54 kg file size 98 MB,|file size 98 MB, « Sl . _ )
(Female) |- Cause of death :|230 images, BVP|256 images, Bup| 36872912, file|= Continued Continued
X X . X . size 47.8 GB, 2,500
alcoholics file, DICOM file |file, DICOM file N )
images, TIFF file
) — Interval 1.0 mm,
Whole Body cmAgv‘ieiﬁ;t h;ég:gt; 109 file size 602 MB,
, .|= None 1,764 images, |- Continued — Continued — Continued
(Female) |- Cause of death : ;
; BMP file, DICOM
gastric cancer file

could be viewed. These isolated segmented images
are opened in Maya that is the commercial program
to produce the polygonal 3D images. All the isolated
segmented images are opened, stacked and saved as
a drawing exchange format (DXF) files in Maya
program. By using the Rhino program, the horizontal
gaps between the contours are filled with triangular
planar surfaces called polygons to produce the 3D
surface images of specific organ and saved as DXF
file. We are now preparing the segmented and 3D
surface images of Korean male entire body, male head
and female pelvis. [Table 2] shows the total amount
of Visible Korean data.

Ill. Usage of Korean Human Information

These Korean human informations that were
produced as the information infrastructure in science
and technology have been distributed to the users in
domestic and foreign since the year of 2001 when the

first Visible Korean project was started.

Table 3. The Distribution Status of the Digital
and Visible Korean Data

Vear Digital Korean Visible Korean Total
Domestic | Foreign | Domestic | Foreign

_22000005 4 0 19 12 35
2006 5 0 3 16
2007 2 0 15 6 23
2008 7 0 2 12
2009 9 0 4 17
Total 27 0 49 27 103

Most of the users are professors or researchers
who are studying in the university or research
mstitute. The Digital Korean data are usually used in
developing the human models in the fields of
biomechanics and Visible Korean data are used in
medical image processing, medical education, or
medical simulator development. [Table 3] shows the
distribution of Digital and Visible Korean data. It
seems to be that the users are not so many that we
expected because we do not have many activities to
advertise our data to research users.

However, many researchers in foreign countries
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Table 4. The Research Status by using of the Digital and Visible Korean Data

Digital Korean Visible Korean
Year Domestic (SCI) Foreign (SCI) Domestic (SCI) Foreign (SCI) Total
Proceeding Article Proceeding Article Proceeding Article Proceeding Article
2000 - 2 5 - 22 9 21 42) 63(2)
2006 15 - - 2(1) 5 5(1) 8 6(4) 41(6)
2007 6 - 2 8(4) 7 - 9 2(1) 34(5)
2008 - - - 1(1) 6 1 6 3(3) 17(4)
2009 - - - - 1 2(1) 3 2(2) 8(3)
Total 21 2 7 11(6) 4 17(2) 47 17(12) 163(20)

have requested us to receive our data because many
domestic professors have published a lot of
proceedings and articles about our data to the
international conference and journals. Table 4 shows
the number of proceedings and articles that cite our
data in their study. Since 2000, nearly 150 papers and
proceedings have been published in academic scholar
society. The users who want to use our data for
research purpose must take an agreement with us and

submit the research report by every year.
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