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A Manual for Making Teaching Materials Using Moving Digital Images
Built into the Information Network System

Satoshi Watanabe,V"* Kazuhiro Abe,® Toshiyuki Hosokawa? and Teruhisa Machii?

DGraduate School of Medicine and 2Center for Research and Development for Higher Education, Hokkaido University

Abstract — Although electronic information technology (IT) has rapidly improved in higher educa-
tion, actual utilization of IT is generally insufficient. It is a major problem to construct a system to
accumul ate enough of teaching materials to use IT in Japanese national universities other than by
limited numbers of teachers. We created a manual of digital video editing and its network usage for
making teaching materials, using conventional personal computers and digital video cameras. This
manual includes methods of digital video editing, as well as construction of egquipment to make the
teaching material, and utilization of the IT network. The edited digital contents, which we made, have
already been utilized as on-lineteaching materia (http://www.med.hokudai.ac.jp/~anat-3w/movie.html).
In particular, to construct the system, which systematically utilizes I T in the university, we propose to
make and accumulate teaching materials through classes in the liberal arts, various specialties and
graduate education. This may promote the general system of IT utilization in higher education.

(Revised on February 13, 2002)

goon

00000000 Od information technologyD ITO O O
ooooo0oOoooooooOoOoooooooboCoo
O0o0oooooIToo00ooooooooooo
0o0o0ooboobooobooogobooboio00bOoDbO
ooooooOooooOoobooOobobooOooobo

gobobooobboobboobboooboon
gobooDooooboobobooobooooboon
gobobooobobooboboobobooobooon
gobogbooobooboobobooboooon
goboboooobooobooboboooboon
goboboooboboobobooboboooboon
goooboooboobooboobooobooobo

80000 060-0815 O OOOOO 00000 DODOD0ODO0OOOOOODOODODOOOOO
25H Correspondence: Department of Anatomy, Hokkaido University Graduate School of Medicine, Sapporo 060-0815, JAPAN



goooooooo—-0o0oboobb0—102003M@OO0O0OBOO

gooboooobooobbooobbooboboo
goobobooboooobooboboooobon
goboooooboDooboobooboboboobooo
gooboooobooobbooobbooboboo
gooboobooboobobooboboobo
goobooooboooboooboboooboo
gooboooboboobobooobooobooon
gobobooobobooboobooooboo
goboboobobooobooobuoooobooon
gooboooboboobobooobooobooon
gobooboobooooobboobooboobo
goboboobobooobooobuoooobooon
gooooo
gobbooobboooboooboooboobooo
goboooooooboooogaTobbobooo
goobooobobooobooobboooboo
goboobooobgoombooobooboooon
goobooooboooboooboboooboo
goboobooobooboooon
obooboooooboooessgounpoooon
goooooooooboobobobob2o00b0O
gooboooobooobbooobbooboboo
gobobooboooboobobooboooboon
goo00o0oo00oboo0ob00obOo0obdDomoes4t
gobobooboobuo—0bobooboonan
oboooooooboooooboboboOonessod
gooboboooobooomoooooobo
goboboooboobooboog 2040000
gboz00000boooboboboooooon
01rdo0d0obo0oboboboboboobooooon
goboboooboobooobooobiboo
gobobooobbooboboooboooboon
goooooooboobooboboooboobo
gobobooobboooboooboboooboboo
ggjodgogooooooooguououogggo
gobobooobooobooboboobooo
goboboooobooobboobbooboboo
gobobooobooboobobboboondgn
goboboooobooboobobooobooobo
goboboooboboooboooboboooboboo
gobbooobbooobooobobooobbogoo
goboooobooboobuoobuobobobuobooobo
gobooooboobooboobobooobooon
goboboooboooboobobooboobon

J. Higher Education and Lifelong Learning 11(2003)

oooOooobooobooobooobobooon
gooooobooobooobooobooon
oobobobobooobooboobooDooo
oooobooboboooboobon
goooooboooboooboooboobooon
oooooboboobobooobooobuoooo
oooOooobooobooobooobobooon
gooooobooobooobooobooon
oobooooboooboooboooooboooo
ooobobobOoboooboobobbooboon
gooooobooobooobooobooon
oooooboboobobooobooobuoooo
ooooboobobboobooobooboooon
gooooboboobboobobooobooon
oobooooboooboooboooooboooo
ooooboobon
gooooboboobboobobooobooon
0o bobooobooomuooogoo
ooboooobooobooobooobobooon
gooobboooboobooooboobogn
oooobooboboobooboomoooooon
oo0ooboobOoboooboobooboboon
gooooobooobooobooobooon
ooooog

1. 000ggd

goboooobooobooobooobbooon
gobvooooooboobooooboooon
ooboooobooobooobooooboooo
goooobgooobo

11 0000000 bOoo

goboooobooobooobooobbooon
gooboboobooboobobobooooon
O00000miniDVOOODOOODOOODOOODOD
oooOooHsOOOOooOoooooooobooo
gbobooobmobobooooboobooobogo

gbvooooobooooooooobooboooon

-94-

Uo0o0oboobOoboO0bmIEEREI4]I DO ODO
OO0O00OmiLINK O000 0 O Fire Wirdl O O
ooooomoobooboobobooooboon
goboooboboobboobobooobooon
gboooboobboooooobooboooboon



000000000-000000000—=11020030000000

gooooobvOoooooooooobooboo
goooooboooboooboooobbooon

ONTSCOOOODOODOOoOobOobObooooobgoo
goon

l2 0000000D0OO0O
goboozo0l00ooooboooboooboobon
gobobooobboobboobboooboon
gooooobooboboboobooboouoboobo
goboboooboboobobooboboooboon
gobobooobboobboobboooboon
gooboooboobooooooooboobo
gobobooooboobobooboboooboon
gbooobooboooobooobgoobo
goboboooobooobooboboooboon
goboooooboobobooboboooboon
goooboooogo

1j0oocpPuOOO
oo0oOooooOooopbOogooooooooo
O CPU; Central ProcessingUnittD 0 000000 O
gooobooboobogocPubOODOODODO
oooo0ooDbDOoobOOooUoooboooooo
Windows 000000000000 D0OODOOO
gooeooMHAOZOODOOOODOOODOOOOO
00000000O00OO0OO0ODbOODbOO 1000MHz
(OCGHxpOUODODODOOOoUODOoboooDoooo

20000000000
goboobooooboboboobooboboon
goooboooboobooboobmobom
gobgooboobboboboobooboon
0000000000000 0O256Mbytes”200 [0
gobooboobboobooboobobon
gobgoobogooobooboobooobobon
goboobooooboboboobooboboon
gobooboobboboboobooboboon
gobgooboobboboboobooboon
goooboooboboboboooboobo

30goooooooobooobooooboon
go0000b0oobooboobooboaeo
gooobooboomoomobooobgoon
ooooooboooobooooboos0nn

-95-

J. Higher Education and Lifelong Learning 11(2003)

gbooboboooboobooboooboboon
gboooboooboobooboooboboon
gbooboboooboobooooooboon
gbooboboooboobooboooboboon
66000000000 bOobobooboDOoDDOobO
gbooobeccOODODODDOODOODOODO
oMmooboboobm™mobooooobooon
gbooobooobooboobooobooboon
gboooboboooboobooooooboon
gbooboboooboobooboooboboon
gboooboobooboooboboouoooboon
gbooobooboobobooooboobobooo
obmobobooobooboboooooom
goboobooobooboobooboboon
oboobooboobooobo

A00000000b00bDooboooobvoooon
oo
gbooboooobooboobooboboooo
gbooobooobooboobooobooboon
ob0ooboobobooobmbooooboooaecl
bobOO0O0000O0D00IEEEI4AO0 DO OOODO
goooboo0oOooOooonso0000 10,0000 0
gbooooboboobDobbooooobooo
gbooboobooobo

50000000
gboobooobooboobooboobooo
gobvooooooooooobooooooon
00000000 000obO0ob0DO IEEELI39400O
gboobooobooboobooboobooo
gboooboooboobooboooboboon
goooboobombooboobooooom
gobooboooboobooboogoobooboon
gbhoooobooobooboboobobogn
oboooboooono

goboboooboboobbooobooooboon
00000o0oooooooocecb-RRRWOMOO OO
gobvbD-RAMOOOODOODOOODOODODOO
gobobooobboobboooboboooboon
gobooooboooboobooooobooon
goooboooboobLANODDOODOoonbDgon
goooogo



goooooooo—-0o0oboobb0—102003M@OO0O0OBOO

gooboooboboobobooobooobooon
goAvOOoogooooooooooooooo
OVHSOHISOD O OO0 O0D0O00D000000ooOooon
goobooobobooobooobbooooboo
gobboobooboooobgooboboobooo
gobooooobooobg
gobo0ooOoboooboooboozoo0000000O
goboboobooobooboobooobo

ooooooooooo
DCR-TRV30 (SONYI Digital Handycam

0 (Digital8)
00000
CPUO O O O O O 850MHz (Athlon; AMD)
000 0384M

00o0ooooooo 3oGOdoon 7,200rpm
Avo 0 O0D0O0OOoOoOoOooooooooooo
IEEE1394 00000000
10/100BASEC 0 DO DOOO0OOOODOOO
000017000 1024x768 16 bit
goooooooobooon

0 Windows2000Professional
0000000000000 OUlead Video Studio

k. ]
=
sagoews O % '
L L]
I ] = =
N rroirrnorm
a
SRR ]
- - ]

J. Higher Education and Lifelong Learning 11(2003)

4.0 SE basic
00000000000 O0OWindows Media Player
6000 7 (WindowsO O 0O)
FTPOOOOOOFFFTPVIBI OO OOOOOO
0ooooo

gs-vHSOOOoOoOoOd
gooooooo

oooOooobooobooobooobobooon
gz03000000000
oobooooboooboooboooooboooo
o0 1M

2. 00000

21 000000
ooboooobooobooobooooboooo
ooooobobobooboooobooboobon
gbooobboobobooboogbvoooogooooo
ooboooobooobooobooooboooo
oo

gbobooboooobooboobobobobooboooooobog
gboboobooooobobobobooooobogs-vHsoooooooobooooo

-96-



000000000-000000000—=11020030000000

22 0000000

0000000000 O0O0OOVHS, S-VHS, 8, His,
goobboobooboboboobooooooboon
goboboooboboobobooboboooboon
gobobooobboobboobboooboon
O0ooboobobAvVvOODDOOODOODOOooDbDOoOo
gooooobobooboboooboooboobo
sioooboooooboboooooooobooooo
gobobooobobooobooboboooboon
ooooooomob 2
gobobooobboobboobboooboon
goboobobooobobooboboobobooobooo
gobobooooboobobooboboooboon
gobogbooobboobooboboAvOODOgono
goboboooobooboboobobooobooon
gboooboooboobobobooboooboon
gooooooboobooboobooobooboo
gdooooooooboi198siiooooon
ovHSO OO oobooooboooboooobo
oooooooobovHsOboOoooooooooDo
gobobooobobooobooboboooboon
goooooobooobooo
goboooooooboobooboooooboooo
goooobooooboooooobooooo
gobbooobobooboboobbuoooboon
goboobooooobooboboobooogon
goboboooobooboboooboooboon
goo

R

l—lj:.H

e ]

J. Higher Education and Lifelong Learning 11(2003)

23 0000000o0obooooog
goboboooboboobobooobooobooon
gooobooobooobgoobooo

10 AVIO Audio Video Interleavingdd 0 0 0 O

0doDodooOoooOooooooooooooo
oOooooooO0OoooooOooobooooooobooo
000o0o0oOoooooooooobvoooooo
0doDodooOoooOooooooooooood
ooobooooo0oOoopoDOooooOooooooDood
000o0o000oooooDoooDoooooo
00ooooodoooodoooooomood
ooopoooressgpoOoOooOooOoOoOoooood
0000000000 ooooooooooooo
o0oooooooooooooooooooood
ooooOoooOobooOoooOooboooooooo
0000000 0moo00ooDoooooon
WindowsOOODOOOaviDOOODOOODOOOO
OAvVIODOODOOOODOOOOOOoODOOOoOoOo
0000000000 ooooooooooooo
00oDo0ooOoooOooooooooooood
ooooOoooOoooOoooOooboooooooo
Jopoodpo2000cO0000DO000O

200 00000cCODECOCOmMmMpresser
DECompresserd 0 0 OO OO
doooooooooooooooooooooon

=

gboboboobooboobooboobobobooooo

-97-



goooooooo—-0o0oboobb0—102003M@OO0O0OBOO

gobooooooboooAviODOOooboooooo
gobobooobooboobgooooooboo
goboooooooboobooboooobooo
gooboooobooobbooobobooboboo
goboooobooboobooobobooboo
gobooboooboooobogobobobooobooo
gobobooobooooboobobooboooboobo
gobobooobboobobooobooooboon
goobooooboooboooboboooboo
goboooboAvIDOODOOOOoobooooo
gooobm
goobooooboooboooboboooboo
goooobooobooobbooobooooo
cubdboobobooooooooooobooboon
gobo0ooooobbooboobobobobooo
gobooboOoooboobooboobobooo
gbooooooogocrpubOoboooobDOoDbDO
goooooo
goooooooooooooooogoogggo
gboooooogboboobobbobooobogon
goobooboooooboobboboobobooo
gobobooboooboooobobooobooobo
goboboobooobgooboooonooo

30MPEG1/20 000

0 MPEG] Moving Picture Experts GroupC O O O O OO
gooooooooooooooooooooao
odoo0oooooooooooooooooog
00 0MPEGL, MPEG2, MPEGA0 0 OO OODOOO
OOOMPEGIOOODOVIROODOOOOOOOOO
00000o0o0oo0o00ooDoDOooooooooon
MPEG20 00O 0OO0OO00DOOOOODOOOOODODOO
00000000000 bvDDigital Versatile (Video)
DiskDDODODOUODODODOOUOOOOOO0OOoOoog
O0O0O0OMPEG2000D0OOO0ODOOOOOOOO
gbovbDOooooooooooooooboooooo
ooooobvbOOOODOOOODODOOoOoOoooOO
00000 MPEG20000O0O0O0OOOOODOOO
MPEG20 00000000 DDOOORR4D

A0WAvVO O OO

OWindows OO0 O000O0O0OO0OO0DOO0OOO WAV
gobobooooOwAvHE DOOoDbooboooboo
OO00OWindowsOOOOOOwavODOOOOODOOCO

-98-

J. Higher Education and Lifelong Learning 11(2003)

AvVviIODOOOOOOOODOoOooooooooobo
oboobooooobobDioboooboono oM
AVIDOOODOODDOOOoODOoOooOOooDOOwavDO O OO
ooobooboboooboboobooboon
Mooboboomoboboob ™ Owavd O
0o0ooboobobobooooboobooooo
ooooooboooboooboooboboon
gboooboobboboooboobooooon
ooooboobobooobooobobobooo

50MP30 000
oMP3OUOODOOO0ODDOODOODbOOODOOn
O00OWindowsOOOOOmp3ODOOOOODOODO
wavOOOODOOoOoOooOooOoooooDoiwboooon
oooooboboobobooobooobuoooo
ooooboobOoboooboobooboooon
gooooobooobooobooobooon
ooboooobooobooobooooboooo
ooooboobobbooboooooMP30DOgonO
OwAvOUOOoOooooooooooooon

el O00obOonooOon
gooooboboobbooobooobooon
oo ooo
goboooobooobooobooobbooon
gooooobooobooobooobooon
oo boboooboobobooboo
gboobobbobooboooboobooboooon
gbooooooooboobooboobonboon
oobooooboooboooboooooboooo
goboooobooobooobooobbooon
gboobobooboboobooboooooboon
oobooo0oboooboooboboooobooo
goooboobooboobooboobon
gobooboboobgoobooboo

24 D0O000ObOOoO0obObOoOoOobbOoobDobOoo
g
oooooboboobobooobooobuoooo
goboooboboobboobobooobooob
gboobobooboboobooboboooon
oooooobooobooobboooobooo
gbooboboboboobooboboobobogn
goooopobooobooobooobooon



000000000-000000000—=11020030000000

gobobooobobooboboobobooobooon
gobobooobboobboobbooooboon
goboooobooboboboooooboooon
gooobooobo0obooboboooboobon
goobobooboobgoobooooboo
oo UoUgggo
AviDOODoDOoOoOooooobooob MoOonoO
oO0oOooogoo23oMO 1.3GM CD-R/IRWO O O
0 700M DVD-RAMO 250 046GO 0000000
goooooobgooo
gobobooobboobboobbooooboon
goo0oobooboobooboob AvIDODO
gobooboooboooboobobobooboon
gooooboooboboobooboobobooobo
goboboooobooboboobobooobooon
gobobooobobooboboobobooobooon
goboooboboobbooboboooboon
gooooooboooboooo

3. bbbboouoooooboobood

oooooobobobobobbbOO00Od captured ™
gmoobooobgooboboooobooobon
goboboooobooboboobobooobooon
goobooboobooboboobooboobo
gobobooobboobboobboooboon
gobobooooboooboooboooboon
g

3.1 00000b0obooobgoono
goobooooobobobobooobvooooo
gobobooobooboobobooboobgon
goobooooboobobobooooobooboo
gobobooobboobboobbooobooon
goboboobooboboooboobooobgon
gooboboomoboobooboog

3200000000000 0O00000bDDO0OOO
gobobooobobooboboobobooobooon
gobooboooboobobobooboobon
goboobooboboobobooboobgon
goobooooobooboooboobooooboon
gboobobooboobobooobdg

-99-

J. Higher Education and Lifelong Learning 11(2003)

33 00000000
gobobooobboobbooboboooboon
gobooooboooboooboooooobon
goboboooboboooboobobooobooon
gobobooobboobbooboboooboon
goboboooboboobobooobooobooon
o0moooboobooooboboooboobo
goboboooboboobboobboooboon
goboooooboopvOobobooooooooobooo
gooooo
gobobooobboobbooboboooboon
gobboobooboooobobobooooooboon
gooboooboobooboboooboooon
gobboobbooo™obobooobooooboo
gobooooboobooboooooooooon
goboboooboboooboobobooobooon
goooooooobooobooooobooon
goboooobooobooboboooboong o
goboobooobooboobooooooooon
goooobooboobobooboobooobo
goboooboobooboooboobooooon
goboobooboobooboboboobooonDgn
gobobooobboobboobboooboon
goooobooooboooooobooooo
gobbooobboooboobobooobogoo
gobogbooobboooobobboboooobgoon
goboboooboobobooboboooobooon
goboboooboboobboooboooboooo
oopDoooooeesqm
goboooooboooboobooboobobooAvr
gobbooobboobboooboooboon
gobooobbooobooobooooboon
goboboooobooobooobuoooooon
gooboboobooboobooboooboobbv
gooobogooobooobood
goboboooobooboboobobuoooobooon
gobbooobboobboobboooboon
goboboooboboobboobobooobooo
goboboboooboooboobobooooboogo
gooobooooboobobboboobooobo
gobobooobgoobooboboobooogon
goboboooobooboboobobuoooobooon
goboooboboooboooboooboon
g



goooooooo—-0o0oboobb0—102003M@OO0O0OBOO

4. JOognd

41 000000
goboboomooboobobobooboo
gobbogobobooobuooboooobboboo
gooboooobooobbooobbooboboo
goboboobooboobooobobooooo
goboboooooooboobobooboobo
goobooobobooobooobboooboo
gobogobooooooboood

42 00000

gobobooobbooboboooboooboon
gobboobboobbooobuoooboon
goboboooboo0oboooboboooboobo
gogbbooobbooobooobbooooboobgoo
gobooooboobobobooboobon
gobooooobooobooobobobobooo
goboomobooboobooboboobo
gbboogoobooooboobobooobboooo

E 74 F & O MM

J. Higher Education and Lifelong Learning 11(2003)

oooooobooobooobbooobobooon
gboobobobobooboobobooobooo
goboooobooobobooobbooobooobb
ooboooobooobooobboooboboon
goboooobooobooobooobooon
gboobooboboboboobooboobgon
oooooobooobooobbooobobooon
gboooboobobooboobooobooooon
gboobooobooboobooboooboab
ooooboobg 3™

43 0000000000

oooooobooobooobooobooon
gobobobooboobooboobooboon
gbooboobooooooobooboboob
oo0ooboobOobboobooboobooboon
goooboobooboobonooomooon
goboobooomoogboobooooooboooon
ooboooobooobobooobooooooobo
gooooobooobooobooobooon
gbooboboboboobooboobobogn

G N

L RLESwY]

WS99

FELSvo2

ET4H347T3Y

intro. wew  testdd wav  music mpd

0 W W W

testid mpd

- Bl - B e

osb00ooobbooooooooobooooo

gbobooooobooboboboooooboooboobobobooboooobooDo

-100-



000000000-000000000—=11020030000000

gobobooooboobobooboboooboon
goooboooboobooobobooboongo
goboboooobooboboobobooobooon
gobobooobobooboboobobooobooon
g

44 0O00O0O0OO
gobobooobboobboobboooboon
gobobooooboooboooboooboon
oooboboboOoboooboobobobonaoDe2s
points0 0000000000 0DOOOOOOOOO
gobobooooboooboobobooobooon
gooobooooboobobooobooboobo
gobobooobboobboobboooboon
gooboboobobhooboooobooobon
gooooooboobobooobooon
gobooobboooboboobboobboon
o0ooboboboboooboobooboobon
goboobooobmobobobobooboobon
gobobooobboobboobboooboon
go0obooobooboobooboooboooon
gobobooooboobobooboboooboon
gobobooobboobbooboboooboon
gooooooboooobooob 4

J. Higher Education and Lifelong Learning 11(2003)

45 00000
OwAvOOOOOooOoooomMP3DOOOOooOOonO
o0

ooooooooobbooooooooooo
wavO OOODOOOoOOOOO

goboboboAviDOooooooooooo
O0OwavOOOOOOOODOODODO

goocooboooboobwavdOonooon
gboomobgooogn

gobobooobobooboboobobooobooon
goboboobooboobobboboobboon
gooboooobooboboobobooobooon
goboobooobooboobobooo
gobooboooboobgooobooboondn
goobooooboooboobooooooooon
goboboooboboobobooboboooboon
goboobooboobgooobooboooon
goobooooboooooboobobobobobo
goboboooboboobobooboboooboon
gboogboobgoobobbooboobooobgon
gooboobobooboobooboboooboobo

::"_. F‘!"T':L:-'i.:"..'.il'- RLTE) B )

_——
i —

04 0000OO0OODOOOOOOOOODODOODOODOOOOOOOOObOODOD
gbooboobobooooooooon

-101-



goooooooo—-0o0oboobb0—102003M@OO0O0OBOO

gobo0ooobooobooboobooooboo
gobooboobooogoboon
gooboooboboooboooboboooboo
goobooobobooobooobbooooboo
gobbooobbooobooobobooobbogoo
goboobooobooobooboooo

5. 00

51 0000000000
goboobogAvIiODOOooooobooooo
gooboooobooobooobbooooboo
gooobooooboboooobobooon
rendering00 00000000000 OOOAVIOO
gobooooboooomMPEGDOODOOODODOOO
gooboooooooboobobobobobonbo
gobobooobbooobooobobooobbogoo
goboboobooobooboobobooooon
2000000000Ms2000000000000
gobobooboooboobobobooboo
goobooobooboobuooboboboobooobo
goboob0Ooooboob0oOobooOobOoobOMPEG
gobboooobooobooboboobooooo
gobooDooooohooboboboobooooon
gobbooboobooobooboobooooboon
gbobz00bobboooooobooooono
goboboooboboooboooboboooboo
goboboooboboooboooboboooboboo
gobobooobbooobboobbooobboo
gobAvIiOOODOODOODODOooboobooo
goboboooboboooboooboboooboboo
gobooooboooboobgooobooboo
gooboooboooboobobuoooobooon
goboboobboobobooobooobooo
gogbobooobbooobooobbooooboobgoo
goooobooobooobbooobbooooo
goboboooboboooboooboboooboboo
gobbooobbooobooobobooobbogoo
goobooobobooobooobboooboo
goboboooboobooboobobooooo
gobbooobbooobooobobooobbogoo
ooooboobooobooboobuoboobooo
goboooooboooo

J. Higher Education and Lifelong Learning 11(2003)

oooobooboboooboobobobon
oboooooboooobooos3pooonog
0oMoboobooobooobooboobon
ooooboooboonbg

52 0000000000000D000O
Oo0oOoAvIiOOOOODOoOOooOooooooooo
gooooobooobooobooobooon
oo obobobooobooboboooboo
oo0oobooboboboboooboobon
gboooboobobobooboooAvIiODDOOoDogOD
oooobooboboooboobooboobooon
goobvOoooboobooboboboboboooobooo
gboooboobgbooobooboooobooo
ooboooobooobooobboooobooo
ooooooAviOOODOOoOooooooooo
gboooboobobooboobooboooon
0o0oobooboboooooobooboooon
ooooooboooboooboooboboon
guo

53 00000000000000
gooooobooobooobooobooon
ooobooboboobooboobuoboobooo
gobooooboooboooboooboboon
goooopobooobooobooobooon
goocb-rROMUODOODDOODOODDOODDOOO
goboooobooobooobooobbooon
gooooobooobooobooobooon
ooooboboboobooobon
goboooobooobooobooobbooon
gooogo

1oboboooboobooboon
gooooobooobooobooobooon
ooobooobooobooooboooboooo
goobooobooboboobooobooobo
gooooobooobooobooobooon
oooooboboobobooobooobuoooo
gboobobobobooboobobboboon
gooobgooboboboobgoobobooboo
oooobooboboooboobooo

20000000000000DO

-102-



goooooooo—-0ooboboobobb00—102003@OobObOOO

gobobooobobooboboobobooobooon
googoboooboobooobobooboobao
gobooooooobooboooobooobogo
oobooboooooobooboboooboobon
gooooooboooobooooboooobbooon
gjodddoogooooooUgUgUggguo
gobobooobobooboboobobooobooon
gobobooobboobboooboboooboon
goo

300oooooooon
gobobooobobooboboobobooobooon
gobobooobobooboboobobooobooon
gobooooboooboooboboooboobon
gooboooobooobooboooooooogon
gobooboobhoobobobooboooboooboon
gobogbooobooboooboboobooobon
gobobooooboobobooboboooobooon
gobooboooboobobobooobooboo
gobobooobboobboobboooboon
goo

A000000000
gobobooobobooobooboboooboon
goboooboboobboobboooboon
gobooboohoobobooboobooboo
goooooobobooJE@I0ooooboobo
G O0O000D00O000oOoobDOobOwebhOOOOO
gooHTMLO 0D DODO0O0DOO00DO0DO00n
gooboooobobobobooboooboboooboo
gobbooobobooboboobboooboon
gobobooobboobboobboooboon
googon
goobobooboooboobooooboobon
gobooobboobboobbooooboon
gooboooobboobobobooboooboobo
OO00O0OMPEGIOOOOvideoCOOODOUODOODO
gooobooobooooboobooon
goO0MPEGIODOODOOODOOODODOODOOO
gooobooobooboooboobooobon
gobooboohoobobooboobooobgon
goboooobooobooboobooobon
gobbooobobooboboobboooboon
gbooboobobooobbooobboooboo

J. Higher Education and Lifelong Learning 11(2003)

MPEG1O OOO0O0OO0DOODOOODO 400-15000 O
00 OMPEG20 O 1000-40000 0000 0OOODO
gobobooobobooboboooboooobooon
oooboooooooooboobobobobobo

5000000000000000000DO000OO
000ooooooooooooooooooond
oooOoOoooOoooOoooOoooooooooo
0000000000 ooooooooooooo
O0o0oo0ooDoooooooooogAviodo
odfd40000000D0000DOO0O0ODCOO
000000oooooooOvHsOoooooOooo
oooooo
ooopopo1e8s0o0oooooooogooood
000000 00oDooooooooooooooo
oo0ooooooooooooo
oO000oOo0o0o0DoOooOomoooD20000DCOO
gopo2000000000

O http://www.med.hokudai.ac.jp/ anat-3w/movie.html O
oooooo
JO000OMPEGIOOOODOODDODOODOODODO
goooboobooboosoMmOilooMOOODODO
13c¢000000000000OO00DOoOoOoO
0000000 O0ooooooooooooood
000o00000@moom@moogooooogreb-
ROOODOOOOODO

0000000000 oo0ooooooooooo
o0oOoO00ooO0OooOoOooOoooOoOoooooo
oooooooooboooooo

OO000O0000oo000oooomoooooo
ooooooooooog

Ooboodootdomoooooooboon
o0oooooooooooood

OO00D0O000D0oOo000mooooooooa
goooooboooooooooo

0 WindowsO MacintoshO O OO0 OO0 O0O0O0OO
ooooo

oboodootimoooooooobooon
ooooo

O000OO00O0DoogIisbNOOO0oooooooa
goodooooooboon

gobobooobboobbooboboooboon

-103-



goooooooo—-0o0oboobb0—102003M@OO0O0OBOO

goboboooboo0oboooboboooboobo
gogbbooobbooobooobbooooboobgoo
googon

gbooobooboobobooboboon
oooobooboboboboooboooboo
ooooboobobobobooobooobon
gbooobgoobobooboobgoboon
ooooobooooooobobbooooon
ooooboobobooobobooobooon
gbooobooboobobooboobon

gle00o0o00ooooooooooooonoo
00doDoo00oooo0oDooooooooood
goooooooooooooooooobooon
J00odo0oodoooooooooDooood
O http://www.med.hokudai.ac.jp/anat-3w/ 0 O 0 0 0O O
oodook000000000000O0O000O00O
Histology AtlasCO 0 0000000000000 OO
0000o00o0ooooo19su0o0oooooa
go00dodooooobooooz2o000oooon
dooooooooooo2eod0ooooooon
000o0o00o0ooooooooDooooooon
goooooooooooooooooooooo
ooo
00oDo0Doo0oDoOoooOoooooooood
gooboooooodobooodoooooon
00d0ooo0o00ooo00oooomooooog
0ooo000oooo0Dooooooooooog
gooboooooooobooooooooodn
0000 Histology AtlasDCO OO0 000 OOOooogd
00oDo0Doo0oDoOoooOoooooooood
goooooooooooooooooooooo
odoo0oDoooooDooooooooooog
00oDo0Doo0oDoOoooOoooooooood
goobooooood

googn

goboobooboboboboboobooeszd
obbooogobodz2eobobbooooboon
RN

gobobooobbooboboooboooboon
gogbobogoobboobobooobooooboon

J. Higher Education and Lifelong Learning 11(2003)

O0o0oboobOobboOoboiesuoooooon
gbobobobobobooooooooobooobo
ooboooobooobooobooooboooo
oooobooboboooboobobobooboon
gooooobooobooobooobobooon
ooooboobobobooooboobo
ooboooobooobooobboooboboon
googolesouooooooooooobooon
00o0oooobooobgoobg1euoooon
o0ooboobOoboooboobooboboano
gbooboboboboobooboboobooooon
ooooboobobobooboooboobooooo
0000000 D0OHOKKAIDO UNIVERSITYDO O
gooogo
ooooboooboboagTobooboobooboon
ooboooobooobooobbooooboon
goooooboooboooboooboobooon
oooooobooobooobboooobooo
o0ooboobobooobooboboboobon
gbooobooboboobooboooobodn
oooooobuoooboooboboooobooo
oooOooobooobooobooobobooon
ooooboooobooog

oo obobobooobooboboboooooo
goboooobooobooobooobobooon
oboooooboesoooooooboooon
ooooboooboobg
goboooobooobooobboooboboon
goooooboooboooboooboboon
oo ooobooboboboooooo
goboooboboobbooobobooobooob
gooooobooobooobboooboboon
oobooooboooboooboooooboooo
gooobobooboobon
gooooobooobooobooobooon
ooooboobobooobooobooboooon
gooooobooobooobooobooon
gooooobooobooobooooboobooon
oooobooboboooboboboboooboon
googzeoco0boobobbooboboOonooon
gooooobooobooobboooboboon
oooooobuoooboooboboooobooo
goboooobooobooobooobobooon
gooooobooobooobooobooon

-104-



goooooooo—-0ooboboobobb00—102003@OobObOOO

gobobooobobooboboobobooobooon
goboooboboobbooboboooboon
gooooooogon

goog

obogoooi9zelOoonooooooooDmo
ooooboobobooobobooobooo
ood
ooood1hmidoooooooooomo
ooooboobobooobobooobooo
goooo
ooooo1eeaooooonooooonooon
gbobomooooboboboboboo
(HRN
ooooo1ehdD 000000 DOOO00O0DnO—
oooobooboboooOmoooboooo
O00o0obO0b0ooO0obO0O0DbOidiso-208
obooodiectm2o0boonoo—0o0onooon
oooo0ooobobooobooobooo
00000010 232-246
oooo0o19edd 00000 oooooo—00
O000ob00ob0obo0oOnDOoobos13020-
23
ooogoolrall0DoooooooooDon
odoooboobobooobooobooo
0g0gdz2071-76
goboobobooobobobbboobobooobo
obooboooobooobooooboooo
gboobbobooobobboobDierm
gobooboobooboobooboonboon
ooooOnoboooooooboboooooon
970 223-242
ooooo9hdD 000000000 0O0DCO
oooboboooooo—0oooobobboO
000 boo0boobOobboObooesh 83-96
oooooerec0oonoooooooooom
O HINES world 39001-4
googoleesmoooooooobooangn
oobooooooobbboooooooosy
138-142
gooooomoboooonoooboobon
gbooboboboobOonoobooobooo

J. Higher Education and Lifelong Learning 11(2003)

oooobooooooben 38-59
googooobogooboobobooboobon
oooobooboobooobooooboooo
O0o0o0obobooOoboOobDDOoni99etm O
gboooboboobooboboooboooon
gloooobooOonooboooooooon
ooo0oboo0o0OgnDen169-183
oooooleomooooooooooooonDn
oo0oobooOooobooooboooo
00000110 283-291
oboobobgobogopbzeoooooooooon
oo0oobooboOooooooooboooo
O0ooboobOoboosdT9-84

guooobood

000000 e-word (http://www.e-words.ne.jp/)

guoooobogogoooo
gooog

ogooooles4idddooooooooooon
O—00000000001300450000
o0oooemooooooooooooood
00330 Dooooooao
00000199300 00000000 HOKKADO
UNIVERSITYDO O OOOODOOOODOOO
goooooooooooboood
oooooi1essodooooooooooood
O000ooooooO1e00o2-4000000
oo
OO000oo0ooooOooogooleeemuuooa
OO00oooogesnh onoooooooog
00000000000 O0O0 199601 lecturer's voice
WilliamJonesO O OO OO 25000000
O0oooeeemooooooooooooood
gooz00 OO

guooooogoga

ooobobooboono1eee-0 ooooboboon

-105-



goooooooo—-0o0oboobb0—102003M@OO0O0OBOO

http://www.med.hokudai.ac.jp/ anat-3w/histology/
histat_fr.html

oo ooioooooooodoooobo
000 http://www.med.hokudai.ac.jp/anat-3w/
movie.html

godobobooooooooodooobooon
000000 0—0000000004d0 http:/
/www.med.hokudai.ac.jp/"enshu/theme/index.html

4

Ol byt OO0 MOOOO0O0DOO00OO0O0O0DOO
KbytesO OOO,MbytesD OO 0O,GbytesD OO 00O
noddoooooooooooooooooooog
OO bytessODOOOOOO

O 2. PCI (Peripheral Components Interconnect busy] [
godboobobooboboboboboooood
O000000oo0ooooooooooogoon
O00000D0U0DooU0DoooDoooooooon

J. Higher Education and Lifelong Learning 11(2003)

oooooooooopPCclIOOOoOOOoDODOOOn
0od

03. 00000000000 DO 720x480 (345,600)0
Oooodoooooooooogdoooogooo
0000000000000 00000 3000NTSC
doooooooooboooz9.970doooooa
Oo0oooooooooooooooooo

04 0OO0DO0OODOOOOOOODOOODOOODOO
OAviOOOOOOoOOooOoOMPEGOOOODOODOOO
O000000000oooooAvVIODODOODOO
O000dDoOooo0o00oDoooooooooon
ooono

0 5. Windows98SE, Windows Me O O O OO0 O OO
O000ooooooooooOoo2000000
dooooooddooooboooooyoooa
00000000 ooooooooooooon
00000000000 O00O0OWindows2000Pro O
gooodoooobooooooooooboda
oooooogo

-106-



