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Table 1. Cadavers used for the preliminary experiment and main experiment

Sex Age Length Weight Cause of death Period of experiment
Preliminary Male 65 1,789 mm 53 kg Brain tumor Mar 2000~ Feb 2001
experiments Mae 60 1,720mm 65 kg Traffic accident Mar 2001~ Aug 2001

Male 33 1,718 mm 55kg Leukemia Sep 2001~ Aug 2002
Main Mae (To be donated) Sep 2002~ Aug 2003
experiments Female (To be donated) Sep 2003~ Aug 2005
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Fig. 2. Strobe on the strobe supporter and power pack (left) and two strobes and digital camera facing the sectioned surface (right).
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Fig. 4. Polarizing filter on the strobe (Ieft) and on the lens (right) for
reducing diffused reflection.
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Fig. 5. Anatomical image on the personal computer monitor, which is
transferred from the digital camera.
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Table 2. Features of the MR, CT, and anatomical images in the preli-
minary experiment (the 3rd male)

Interval Number Resolution Color Onefile Totd file

size size
MRimages 1.0mm 1,718 512x512 8hitgray 769KB 1.3GB
CTimages 10mm 1,718 512x512 8hitgray 769KB  1.3GB
Anatomical 24 bit
images 0.2mm 8,590 3,040 x 2,008 color 17,890KB 153.7GB
Tota 156.3GB

7+o] 24hit colorgdth. 2 tjAlel] sl xedAte] s} (TIFF 3 2])
o] Fxv|, | stde) =7|7} 18MBY ., A A (8,5907) =}
de] =7]7} 154GBi). 9 Apr)gg et AFEHES
ALA12] A== 512 x 5129 37, Bl7Z4-2 8 bit grayd v} (Table
2). A&ARG thge] AkHE ohET, ARG 9
27 o® golx] Hgiy] wel w3-cdael
Fig. 8).
% THE%ict. Photoshop A2 E gofell 4] 3]
2,008709] FA}F sl 2o A} (B A= 3,040 x
} 0407H o] AlA} s Red Ak (s A= 2,008 x 8,590)2
(Fig. 6).
1 B9 w17 ARA ¢

lo 3
ey

o

S o

of ¥ M o

o N O o
3:0
T

nllo

)

% .hz = rlo
_.~ o
_l-/ 0->‘

e

0

z

4, o
3]
©

o aff m M2 32 o

¢

=]
Hogafo

|
Aotz oAl 7] 9] 9%, ukske] 31AZ

o

_

-
=

I

£ 30

o sl 3edarel Aol wokw, Bele) ¥, 917
297) gl snedael Wb BB
EelZ W17} RALA e ARdyel 05

(Fig. 7), ©]71-& Photoshop &= E ¢ o]el|A] TR}

E
Y
3 a

Z

O}i r-|-4

_Elmﬁ_Tﬂnﬁ.i"

32

Fig. 8. Anatomical images of head (top left), thorax (top right), abdomen (bottom left), and lower limbs (bottom right).



AR, HOIM, STIM, ORI, BHSE, UM
L

s red e Ade] mes IdE vepn Az Y
< W72 dehtel g ojA Y 22
1t A w2 duAEE st A&
Aol dHA i pdde Htee WS sredds

= < Aelskd g5 2

e 7] S84 o

d 3AdAE B "ok wEby 37 7
HE EejAlE A A kel ghelA] ¢
3]

2z s 3% 99 TR
! 2

=2
M
2
m)»l
A
)
2
o
=2
N
)
£
k)
kg
2
of
ofd

AR, G AR 7| 2 A S Aofof gt AFA7| =

A e Hom A SPES i ¥ 4 Aok
Aol sloik AN AGeA s 2H Az e
A4 Ak BA7L ook =% BEAA 2 A
wee dom WA A% AFE YL A4 Apedte
get W A7) el gl Bashi, WAL 1S AFE
9P S spedae] AU Wl ST £
7b sleh web GAEAs 2 AR e Aol AHE)

45151k (Fig. 1).
A, FALAR S g Wl st ahe B PR

719 A=E ¥ shd B ol olw B AR
& WE 4 olvhe el glovh dneiae) AgEst @
Ak EAI7E Aok mekd SRR A (80)%

N

Pl sl L ealel 9o W o Wl sk
A, AEA 7)o EEA =g Dofof Thek HAEA}

2
N
2
5
ey
IN
|
il
B
i)
R
)
>,
2}
N
i
e
o
B
2
>
il i

&

sjreod ke AHHe] A EHZICh =3 YA =g o 3
Az Ao A w el dAs]of 317] wiiel F<de] W
o] ok Ao} 3k, Aol HlE vlEe AR Ee] WA
FLE AAEPI7L AR AR GAEARA ] FA=
= 29 AR E AN 7k el AA|E)
ol FA AR Abd 77k o] A el At
o FpgAte] kA o] ARr A Hes ARG O Az A
il o ) i o K e = i B S P S - i)
o e 2 Jelvd s A sRgRiE s 2 et
W7 4t meba dR"daRz]e] 2Fd = (23718 50
mm)E D3k, 2FA=2] 24727 50mmel AL el
ATFellA] 2 HALARAL7]7F 35mm ZEAR 7S Wy A
o] 7] wjFo]ch (e A, 1995; 714 &, 1998).

A4, A2 de] 3har)E 02mmrt H =S AL
A7) §12% Aslo} ek s nodae] 7B AR A2
9] 34 (pixel)o]e}. sf ed A& #ola] volume rendering ¥}
Hom e AT A S)E g
AaAe] 342 (voxe)eleh. o] AFelN zuj e o
Akt 744, & s 3odAde] zhHe] 0.2mmed 7] wjFel 3|
JALe] A=V = 0.2mmr)t Helok 0.2mm =79 34
£ s 2 oddds webA s RedAte] #4=r]E 02mm
7} H=% s =r) 3,040% 2,008 HAGARZ| = =7)7}
600 mm x 400 mmel A& Ao} (Table 2). o] 3 A]
B RARA 71 & kel A 1,130mm el thgel] Ab
1A= Ao (Fig 1). =7]7F 600 mm x 400 mmgl
Ak Al ARutd, Bz, A %S 25 E9i
u] e M Sk =l 2,048%2,04891 HlAEAMZ| 2 =27]
7} 660mm x 660 mmgl H=tH-S M 17| wiFel 3 3o e
34777} 033mme|H, wpefa] b ZeA] wHE & R AL
o] Aol WE Anc dwalx ko) (Fig. 9) (Spitzer 5
1996).

QA FARAAIN L £S5 spotel ek Avhd

p

b b

¢

o

Fig. 9. Zoomed in anatomical images of the Visible Human Project
(left) and this study (right).



312

g o FALAR)7E EERE 8 edate] Eejxlch uf
2 HR =R S AR A el w1 siM EEE A o
A skdet (Fig. 1). =3k HA A7)0l °l° e ﬂ?d%ﬁ
2 Ax A& 933M gAEAE) o & 3
o} (Fig. 5).

AGgA, PR 2% —% ook givh Aoz AHohd
o] 24& 237] 4 73
A7} w%wwu 7% Joll Foiof et mebr =wljA)
T EAAH Folx Aol A =
o] AAZE FAAe FeolA dllof gt o] why
ohlel Axprt AR vt upeiy Hebde] 24& 4
o2 B bl dzol Ho|ZE Bl ZAHe] wiH
A 3, sl 284 HA"EARLZ Y] A g2 V)
A grelstgie) =3t Agbd g A4 FE e 4Yd o
ol 2 o] x| RUEZ #4138 (Fig. 5).

ol A, TIA AR 7o MR #l)3Eod S AN ALHFE]
2 $AAM AAsof ek HR"EA 7 2 Adds FelA
e S EedA (7] 5MB) HAEARR 7] 9] dt= Tl A=
(771 1GB)ell AAH. o] g ils MALAHFEHZE &
AX AAEA o A Ao EA7E RS W 8]
Foag = 5 gloh 283 ANQSHFER we] &)
A ekom Agsh= | Alzte] o Ak wiebd Hlxd
AR 7)8b Qe FE S |EEE 1394 HbA] (A4 4= 400
Mbps) o2 o]oA &|3dAH-E WHE wule} JHQlSHFE =
we] $AAM = vz AAdsksleh

AR, oIS TIFF 2oz A s of gl s 534
& TIFF 8A)o] o}y dAoz AFspd & iojAle] Hlz
ARz} vt AG, 9t Z27)7F 2L i EAIE 233 o
AFE NN B 5 gloh webr s 53 d-E TIFF 3
o= JNQEAFE sl Hazed MAsieh 22 7t
Hoz vFM= TIFF Aoz Asllc} (Spitzer 5,

_P;_VEL
(o2

1996).

snedgel Az Aol ehdr] A0A HeA
of %t

A, Age A W AT 9271 94 olek @
o AR e o A9us] gx7 #A2 ow
3o el AFEA ebech webd el gAE EohgRpRI
o AAe) &3 & Theo] YA £ ZohgA-E
Lum =92 AH $74 4 i A5AD)E BHElA

veel AEeA g w}am EREREEE
.,—]xlsz} ) ?‘{,l:—g— 06} g A7) A TA skt

of ;A& iH ‘% }A) 2 li’-*JrE}‘}i‘;}

A, AR AL ) Adokek U ol gen
v AgEs SAEA7e 97,
o s3] Bel ook sk AAEE 5 4 5

B7)% 59 QA5A)7h WelA Adwe) 927} 23 )
W 5 93, ARSHE Aol AmelA BAEAbAs ) e

23wk 4 ek mebd R el A™e) Ben o
A3 A2 I de ddoe wi WAL A4 8
ge A B, et ARUBEFAE AA B

g todAte] glow AHo|l E7 3xpAdAS HEA ¥k
wlzlx] Photoshop AZ Eglejol| A AHo] B sf3odAtS
A o] g SR AFoM a3 AHE 1A o

ol = A™o] sheA] oA Falstaint

s Regdel Az w2 vehdr] M GAd
s of ght.

A, 22N 27) 9 =27 A9 =AM TELA
ok gk 2 =77 U 29 24 =7} dolA] 7] o)
ol Adehde] 248 53] ¥, A7) YR 2
om xFAZke] Aoje 87] Wel HALAR} EE
2A Vlilb dgFe] Zvh A wFAZYe] YT Fow F
Qo] "o w3 ARI7|2 Bel7bA] @, :mFA|Ze] R
Al Fhe] el opd Hl® ARRl7|2 EeiZ & 9o (Ray
1999). webA 22l =27] (F10)¢h =& AlZH(U250%)E A
3] 243 ool FARA kAo

A, Aol ARl HE WE n|Folof i} o

Aekdel w77 g8 W vFH, = 3 A oF
Fdel g7k o WS w3 sjredake] wr|v) Azt
7 oo el AgAS iz ey, Add FHE
AL Aoz ZMch 2Elx I99E HA B3] s
A 7A } a2, 3910 919 Weke 23 vhgel 3
IANE AT (Fig. 2). oz AxhHe »E Hid
H|E Weo] ghAzte] 22| YA & A2 Felsld o} (Fig

D)z Bl 9e 29 4 w3 Ase A9
o] Whehelc} (Ray, 1999). webA #ale] 7w @=o] W3

e @ gl A9l Eeld dubbe 9 250 (Fg
2). AHBUE & A4 R el o FA s A9

ye o WA S
QA S ed kel wolsh RAReR Bs|ok et o)
o2r S3da) Wsl BARolek shl, Adze B2



PAPSE=]
Ao

RO| A, HEX|A], OFXFAl

o

=
T
=
ol
28
>

, StS 2 gHaEM

27 g 4 du 1U1E EH ALARI "elA e
Agsl= Algte] A=A 39 9%
S Qloh uhebA s redAte] )7} sk oEAF
elstget s rdAS dLos B R Ate] F7] 4l
=9} 3Tk =] RGB 7te Boly w77} s pox &
N T =3

52 T

717} AR o2 a3l
< 3xHedAE A Elo @A Photoshop A E ¢ ¢
oA B7)E mAAM Wamel s|ATA =] RGB ko] o}
AA &e (Eismann, 2001). #1715 23 dhgel= #7]7}
AR oA FelaEkgd

o] AFoIME L IS v

zo £7] SlaA
Hola) o de e W e e o
& Jgseler of why 2

EE RS EACES

ehdeh o)Al e S RdE BEW B 3RAILE

o Mo
i)
i
2
*
<
M
L
[Ir
N
flo
ﬁﬂ.
N
fu

313

HE 4 QU ek S REe FRake d =go) 9 Aol

Az AR A=, HulgsEAL pp. 46-48, 61-75, 1998.

Al 1 LEAF vlo| &, F B A o] E, pp. 372-413, 2000.

G4 L dARE. S stw ¢lEF]8kA] 12: 33-48, 1995.

Ackerman MJ : The Visible Human Project. A resource for educa
tion, Acad Med 74: 667-670, 1999.

Eismann K : Photoshop Restoration and Retouching, New Riders
Publishing, pp. 26-88, 2001.

Ray SF : Scientific photography and applied imaging, Focal Press,
pp. 25, 42-43, 71-76, 97-98, 1999.

Spitzer VM, Ackerman MJ, Scherizinger AL, Whitlock DG : The

Visible Human male. Technical report, J Am Med Inform Assoc 3:

118-130, 1996.

ol oY N



314 2Zo| X Cin{IAL

— Abstract —

Manufacture of the Serially Sectioned Images of the
Whole Body (Second Report: Photographing and
Processing of the Anatomical Images)

Jin Yong Kim, Min Suk Chung*, Jin Seo Park, Chang Sik An!,
Dong-Hwan Har?, Hyung-Seon Park?3

Department of Anatomy, Ajou University School of Medicine,
!Department of Physical Therapy, Seoul Health College,
Graduate School of Advanced Imaging Science, Multimedia & Film, Chung-Ang University,
3K orea Ingtitute of Science and Technology Information

Serially sectioned images (MR, CT, and anatomical images) of the whole body are helpful in anatomy education
because three dimensional images can be reconstructed with the serially sectioned images, and then the three
dimensional images can be sectioned and rotated. To make the most important anatomical images of serially sectioned
images, sectioned surfaces should be inputted into the personal computer after serial sectioning of the cadaver’s whole
body. In this study, equipments (digital camera and strobes) and techniques for inputting the sectioned surfaces into the
personal computer to make anatomical images and for processing the anatomical images have been developed. By
using these eguipments and techniques, the anatomical images with the actual feature of the sectioned surfaces, the
right alignment, and the constant brightness could be made. These anatomical images will be the basis for making good
three dimensional images which are helpful in anatomy education.

Key words: Whole body, Serially sectioned images, Anatomical images, Three dimensional images, Digital camera,
Personal computer



