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Abstract

Establishment of a new kind of education that ties profitably computers and science studies has at
tracted the attention. Internet astronomical observatory is especially noticed in such a situation. In this
year, construction of the Internet astronomical observatory in Akita University was completed. The impor
tant point to note is that it was constructed without any special knowledge and a large amount of money.
In this paper, we report in detail how these were achieved when we constructed the Akita University In
ternet astronomical observatory. In addition, educational use for the Internet astronomical observatory is
considered.

Keyword: Information Education, Science Education, Astronomical Observatory, Internet

1. ,;t [; &1.> t:
J5:iF-O)bi,)rooO),tl'f'fIHttit±:E;~Jll,t~:&U',~ 'i-\"~tw

0)7tll!ft:--::)\,\"( ~f7U5'j.-Ctiij < ij-::> t.:. o 2,'--\" B*0)(1(1

~"(O)IJ,r:j:1$t;:t: 1i l' ~ '7 -:r, 'J r t:t~iW'C ~ ht':'::J ~ ~

.:L - '7 i,)r~tH~1I: ~ h"(13 V), *~B9 ij·tl'f,*~W ~ ~~

$t;:O).I'lt~"E\'-c'13 -:. ij bh.:6 J: -j t: ij -::> t.:. o -1f, i:fJl!.f4
~hJ t 1.0\ -j i§~":::i-1;;*~ h.:6 J: -j t:, IJ,r:j:1~tH:13tt

.:6H$~WO)m~(iT~*L <, -cO)i;$:ifJIJO)IT"(jj'j:LO)
·£,~(:jgGh,,(v\.:6o -:'hGO)-:.t:a-~'z.:6t, ::J~~

.:L - '7 (~:ft: l' ~ '7 -:r, ')' r) t :flI!.H$'i"I t :a- ~tH::*5
U'fttt .:6*Jf l v\fiJ~O)·tl'f,*~W . :flI!.H~W:a-lliJLT.:6-:'

t tiA~:i:~ ij -:. t -C cb.:6 0

-:. 0) J: -j ij ~xiH.Tt::13 1.0\"(, ,ft 4 lHJ ~Jj i,)' Gl' ~ '7 

:r, ')' r xX-S~::tt El l "(v\t.:. o l' ~ '7 -:r, ')' r xXii' t
'i, l' ~ '7 -:r, ')' r :a-ftl "(~~~~0)~i'F:a-1TV\, xi;$:
O)l!9i:f&:a-JjH~T.:6 -:. t i,)r-c'~.:6 ~ ATA -Ccb.:6o 1~-C~f

l <:i~.rZ.:6 J: -j t::, l' ~ '7 -:r, ')' r xXii'~:: ti, 1!E*0)

·t1'l,*~w· :flI!.H~w:a-m'z.:6l\!t:t.Ji,)r~~~h,,(v\.:6o -cO)

* f*83*,,}':fx1fX{t"F~fl

** f*83*"FI"F~i~"F~fl

-1-

t.:.06,ft41J:ftiF-F",t::bt.:. V) , f)(!E::k$t::13tt.:61' ~'7
:r, ')' r xx-sO)t~~ :a-j1g06"( ~ t.:.i,)r 1), -:. O)f1!.t~~i,)r7'G

T It.:. o 4-@JO)m~t::13v\"(~:ft::i±:J&: It.:.};'~Ui, cf-,!t:

ill-C ~ ili*.:6m~i*-c'cb.:6 -:. t, 13 J: U':ili:~iB9t:: ~~:flI!.

O)ijv\ilfltIl-cO)m~-Ccb.:6 -:. t -Ccb.:6 o *fnjJx-Cti, f*
!E::k$1' ~ '7 -:r, ')' r xXii't::13 1.0\"( -chi,)r t~O) J: -j ij

%-C'k:fJ/, ~ ht.:. O)i,)', t:: ":) '" "(~f l <,*15:a-13 -:. ij -j -:.

(:(::T.:6o ~Gt::f*!E::k$1' ~'7-;f,')' rxX-s:a-{~-::>

t':'~W'kJi!if7U ~ 1i?fl~ h~il06"( ~ "(",.:6 t.:. 06 , l' ~ '7

:r, ')' r xx-sO)~W5fljfflO)cb V) 1f~::":)v\"( ~~~T.:6o

2. 1/5-*'/ "::R:>ci3'0)1t~

7tt:: ~ :iifi.rZt.:.i,)r, l' ~ '7 -;f, ')' r xXii' t 'i l' ~ '7

:r, ')' r :a-ftl "(~~~~0)~i'F:a-1TV\, xi;$:O)l!9i:f&:a- JtH~
T.:6 -:. t i,)r-C ~ .:6 ~~MIj1itlJ~xxii'0) -:. t :a- v\ -j 0 B*
-C ti 90 iF-i-1;;i,)' G'k:m ~ h.:6 J: -j ~:: ij V), :miE -C 1i 00 iAJ

t::t~'i~< ijv\~O)O), 1*4t::~1I:i,)rJ.ti,)rV)":)":)cb.:60

-:. -:. -C'i, l' ~ '7 -;f, ')' r xxii'o)~9:: . ft~ . ~:flt:a-

Akita University



2 -1 1';"- 9 - *' "/ [-<~Jti3'O)JM~

B*l:;J3 ~t J.J l'IHJJ(1)]%~~fIJiH~~(1)xxtr(;j: 1993:¥1:
71'; qX; L t..: INTT 1\ Efl X X]m1~UiU -c ilb J.J 0 -=. tu;t, 1'$

Pm (1) 1\ Efl LlJ rllTlU: INTT 1\ Efl xX]m'ffitliU tv' -J 0
~xXtr~.~L, .~@.~~fflL~Y17~7~~

1~rm-c]%~flJljf~T J.J tv' -J 1& lJ *J1.l:1. -cilb '::J t..: o ~~;%id:iJ{

G(@jtJlid::W:fflY#&*~f!l!;6{,£,~ tv' -J ::J A r OO-C(1)~J!;6{

ilb '::J td..:~, ?''' 1 7 Jv7 ~ ~1~rm(1)]%~fIJlj~~xxtrt;t

961i:-ttf, -t-(1)l~i@~l:~JlZ.T J.J TCP/IP CO'HfnJ.J 1
'/?' -:r, ~ r ~[1 r::J Jv~fljffl Lt":1~rml: J: J.J]%~~flJljf~

~xxtr ("':) i lJ 1 '/ ?' -:r, ''/ r xxtr) 1:1& '::J -C1i;:b

GnJ.J -=. t l: id: '::J t..: o

~JJWJ(1)1 '/?'-:r,~ rxXiJt L-C1;t, 1995:¥7 Ji
{:;t-7°,/ Lt..::fO~LlJ~~£l!lJ (;fJ!..ff1;t,f.2.~![!fl!lJ) (1)

1l:1."Z::' txxtrJ iJ{:ff15-C'ilbJ.J 2)0 it..:90:¥1i;.'f:{i'iJ'G
1 '/ ?' -:r' ~ r xxtr(1)m~ . Jlffl {:fi,Jir)Hf.J l:1& lJ fFJ.l.1v

-Cv' J.J !f~*:k"t~lf"tjj'~(1)1tcjj'n~~J:J;;(1);I' JV-7° 'b, 1
'/?' -:r, ''/ r xXiJ(1)~ JlZ.{::kv' I:ffil:ik L t..: 3) 4) 5) 6) 0

-t-(1)1~, 1*~ id:~~lf~~v0:j:t:atli~t: 1 '/?' -:r, ''/ r x
xtriJ{~f!l!"Z::' nJ.J J: -J I: id: lJ, :ffl..ffl:::£ -::> -CV' J.J 0 id:;J3
:!1Util!rn t:;J3 v' -C 1;t, S":fJjJG~J:lf:k"t(1) jj'.'jIB~T J:J;;(1) ~f' Jv

-7°;6{2003:¥iJ' G*f~i¥J id: 1 '/?' -:r, ~ r xxiJ(1)fl
~. JI-g~;J3-:id:-::>-CV'J.J7)8)9)10)0 fJeIB:k"t-c1;t2007

:¥ l: 1 '/ ?' -:r' ~ r xxtriJ{71';qX; L t..:iJ{, -=. (1)~I: {;ts"

:fJjJG~lf:k"t(1);I' Jv- ~iJ' G1*~ id:'iW'$OC~1Jt{ftL -CJ~v'

t..: o

2 - 2 l' ;..- 9 - *' 'y ":::RJti3'O)lI=
:JlGl: 1 '/?' -:r' ''/ r XXiJ(1)7E~~Jzt"'t..:iJ{, ~[;tA

t: J: -::> -C 1 '/?' -:r' ~ r xXiJ(1)JE~[;t1%ttl'Yt:.i!lh -Cv'
J.J o -t-(1)t..:~1 '/?'-:r, ~ rxXtrtiJift1'nJ.J 'b(1)(1)'k

'iw {;t , ?p. ft?p. 1*-c ilb J.J 0 1 '/ ?' - :r, ~ r x Xtr t iJif [1'n
J.J 'b (1)i;t, JllJ!:{~@~11§(1)l:1. ~ifid: -J 171 7"r:j:t~~J, ]%
~~ f1Jlj f~ I: J: -::> -C ll[ilU~ iJ{::t{;$: t id: lJ §:::t i¥J ll[ ilU iJ{if id: ;z
J.J 11).:e-HJIj~~J t::5t~-c~J.Jo

71 7"r:j:t~~t [;t, x1*~]%~nl:1&!) 1tlt Gnt..: fJ ~

7 (1)JllJ!:{~ ~ 7 1 ~r:j:t~T J.J 'b (1)-C ilb lJ, § "8(1)::J '/ ~ :J

- ?'iJ'G~t-c'MK"H:M~iJ{-c'~ J.J/JA-cilbJ.J o 1).:e
r fIJIH~~ t i;t, ll[ilU~;6' G(1)1*f!fl: J: -::> -C~]%~n~lM'

L§~lJJ i¥J I: x {;$:ll[ilU ~ if id: -J /JA-c ilb J.J 0 tic IB :k"t-c:JlG
Ufl~"Z::' nt..: 1 '/?' -:r, ~ r xXiJi;t, -=. (1) 1).:e- r f1Jlj

~~ l: ilb t..: J.J 0 id:;J3 1) .:e - r fIJIH~~ t v' -::> -C 'b, xxiJ
(1)~~n~0.:e-r~~-c~J.J71';~id:~A~A~G,
jj'~{;tAF,,' ;6{1*f!fT J.J 'b (1) i -ct*~ -C ilb J.J 0 71';~id: ~ A ~

Al:jJf--::Jlt J: -J t T J.J t, xx"tv 1 '/ ?' -:r, ~ r (1)1±

*J1.l:1. ~~;z t..: 1*~ id: 5;0~~, JlZ. [f'1{1fz.iJ{ iJ';6' J.J -=. t 'b ilb :b
-tt-CfE'!1fiii L -C;J3 ~ t..: V'o

2 - 3 l' ;..- 9 - *' 'y ":::RJti3'O)~m:

1 '/?'-:r,~ rxXtr(1)~~1'J&l:"':)v'-C1;t, 1*~id:~iJijij

iJ{re!: {: id: "Z::' n -C v' J.J 0 flj,~ (1)*-I:*it' Gn J.J (1) [;t, x

1*WI.ilU ~ :!it jJf id: 'b (1) l:~ ;z J.J IlJ §~ tt: -c ilb J.J 0 - rrx: {: x 1*
lJ.ilU Lt~]m(1) At..: -t:, I: t -::> -c, ¥U-cM¥ id: 'b (1) -c'Lt id:
V' 0 ~]%~n tv' -J ~J!. 'b ,£,~ id: -J ;Z, -t- (1)1*f!fi* l:"':) v'

-C 'b ilb J.J f3U~'Mo L-C v' J.J £'~ iJ{ ilb J.J iJ{ , -=. n i;t]m 'lit (1)
~~lf ~~ ~ t td! ~ t -c Lt:!it l:"':);6' id: v' 0 {BZl: -t- (1) J: -J id: 5;0
~~~:!it l:"':) ltt,,:1~~J'l. iJ{~iAJ(1)0:j:t:xxtrl: v't..: t L-C
'b, F,,'J!1;t i t!~J.J 0 id:-1fid: G]m1it(1)xxiJ{;t 77 -1:: A

::f19! id: LlJ r:j:t I: ilb J.J (1) ;6{~]m -C' ilb I), J'lU:~~* ~ 1~ -t:, t.m~

J.J /j\"ttt iJ{ I±\ iJ' it J.J I: [;t. Lv' iJ' G-c ilb J.J 0 f!Jr:j:t (1)/j\ r:j:t

jj'.'j(1)"tt;::ffl.~I:;J3V'-C 'b, 1:tF,,'(1)ll[ilU~~'katliT J.J I:{;t

~1ooi¥J' A~F,,'i¥Jl:'b1§~t:.Lv'-J;z, ~J'l.(1)~1!m:k

~ id: 'b (1) t id: J.J 0 "Z::' Gl:.~m (1)~L, ![!fY~id: t"(1)~lJJ;6{

m.-c'ilb 6 -J jj'.'j!ll%~ . :!it~:lf[~t: t -::> -C 'b, x1*Wl.ilU [;t~

UI:;J3 -=. id:;z J.J~J{(1) 'b (1)-c1;tid:V'0 T ('l:~;z1t <-=. t
t!iJ{, 1 '/?'-:r,~ rH~-::>t..:x1*Wl.ilUt;t, -t-(1)fWij(/J

i*(1)-"':) t L -C:ff~j]-cilb.0 -J 0

*=(1)fIL~t;t, 1R~: 1 '/?' - ~ ''/ r xxtriJ{OOiAJ(1)ilb

-t:, -=. -t:, t:ilbnii', x{,*~1tJ:t:tc:tJ"Z::'nJ.J tv' -J x1*ll[i«U
(1) ~~ ,~ ~, ilb J.J f!£It i -c Lt £m~ -c ~ J.J ,~ -c ilb J.J 0 -=. (1):I:~

--&r~:t;t, x1,*(1).&v,xxiJ~~lr1 '/?' -:r, ''/ r ~f@EB

L -CWl.illj~T J.J -=. t -c, "t~Jjt@1 t";J3 lJ ~:~j]$.& <f3t~

~.ii~ J.J -=. t ;6{-c' ~ J.J 0 OO)7~': ilb J.J 1 '/ ?' -:r, ''/ r xX

tr(1)0.:e-r1*~i-c~;zJ.Jt,:k~id:~~~~fflL-C

f,..j!.F,,'(1)f3t~~:;J3v,-C'b I) '7 Jv?' 1 j" {:;&:~(1)Wl.illj~if-J

-=. t iJ{IlJ§~ t: id: J.J 0

-=. n G1;t]m1it (1) :fIL~ t L -C J: <* lt' Gn J.J 'b (1) -c ilb J.J
iJ{, *iJijijx-c{;t*=(1)flj,~ t L -C 1 '/?' -:r' ~ r xxiJ
iJ{'IIHoc~lf~:1]-;z J.J H~~~:"':) v' -C 'b 1~1ilii L -C;J3 ~ t..:

v'o /j\r:j:t~(1)v'fn~:;J3v'-C 'b, 11'i~f;t@1(1)11pqX; t iAJ?g
(1)1&tlkv'(1)~-c::J '/ ~ :J- -?' v'IIUoc]m11§:r, ''/ r '7 -7 (1)

fi't,Jir)[i¥J id:itiffl iJ{~l11iJ"Z::' n -C v' J.J 0 L iJ' LWnJ"'''t~ ~(1)]m

1it (1) 1 '/ ?' -:r' ~ r flj JtH;t , '11f 'fR~ if J.J Ii'iJ' lJ -c'11f'foc~
1]-;z J.J 7° [1 -l:: A ;6{;ffi'lW~: id: lJ Jm -t:, -C ilb J.J 0 t -=. 6 iJ{ 1 '/

?' -:r, ~ r xxiJ-C{;t, £(1)@1{~~~lt1&J.J~lJJi¥Jf!f~

t~]%.~]%~1*~TJ.JnlJJi¥J~~t~~-tt*0~~,

;J,R/J[QJ'il~ llHlT J.J 1 '/ ?' -:r' ~ Hzlf t: J: <id U!l
:bnJ.Jo ~ t..:~~l:1 '/?' -:r, ~ r xXiJH~~T J.J-=.
t -c, 1 '/ le; -:r, ~ r (1))JJO:Ij[I:1MoT J.J -=. t 'b 1lJ§~ t id:

J.Jo v'fn~:L-C'b1 '/?'-:r,''/ rxxtr(1)m~· Jlffl

[;t, ·lw'fR~lf(1)WI.,~;6' G~ ~"Z::':b Lv'~*H: id: lJ ifJ.J t
~;z GnJ.J 0 -=. (1),~ t;t ilb i lJ i]~WnJ"Z::' nJ.J -=. t 1;tPid: v'iJ{,

-2-

Akita University



1()c . ~ll!.f.t~1f0) illIJ c t±ji -:d.= 'lWfR~1f o>!IW 7J' GJU,= et!
}~; c L "cHHilii L l J3 ~ t-.=v'o

3. ~m*~1/9-*~~~X~~~~
::. ::. 1:t±4-@]m~ L t-.=f:kEEl*~1' '/ ?' - i' '/ r 1()ctJ

t: --:J v' l, -(- O)~f:tf~ ~1l!UJ!:t~ 0 4-@] O)t~~ I: if:> t-.= 0

l l±, :f-,II:~I1: ~ I±Bl~~m~i$;1:if:> ~::. C, J3 J:: ll~

&!B9 t: ~ M!<:f!l[0) tJ: v',1iIt¥J"'('O)m~1: if:> ~ ::. c t:ii.it ~1J..

o t-.= 0 -(- 0) t-.= 1iJ, !f.f~ tJ:~~ . /'.'1j 1rffi tJ:~~ t±f~ffl L tJ: V' ,

CV' -) muw ~1!Hflm~ ~ J3::. tJ: 0lV' ~ 0 ::.::. 1:*lHr

T~~O)~, 4-~~EEl*~~1''/?'-~'/r1()ctJc~

~::'Ct:T~o ~EEl*~~1' '/?'-i,'/ r1()cal±1lI!IA

1: ~ t~~1lJ~~tJ: ~ 0) 1: if:> ~ t-.=liJ, ~~I:m~7Jq~::JJ!.1: ~

~ J:: -) t:if:> ~f!lUt~F L <-(-O)j!!l~~*t?1l'T ~o

3-1 1/9-*~~~X~m~~~~~~~~K

f:kEEl*~~1' '/?'-i,'/ r1()ca~m~T~~I:£'~
c tJ:~ ~ O)t±, ~JTO) 4 --:Jo)~~1:if:>~o

1 ) ~i*n~ljm~~~

1()cat~~ t:,£·~tJ:iIl:fJJo) ~ 0) t±1(f:t~iJ.ljffl~JBH~1:

if:> ~ 7J', f:kEEl*~~ l' '/ ?' - i' '/ r 1()ca1: t± ~ - Fti

~0)IJ'~~Ji£~~1*fflLt-.=o JU:tl'Bt:l± ~ - Fti~

ETX-70 AT~~1~fflLlv'~o ::'O)~Ji£~o)D1iEt± 7

cm CiJ' ~ v'7J', if:> 1 f) *~O)~Ji~l± I} ec- HltH'F1:

1(f:t~~A T ~ ~t: 7J';t 0l/f'fl1:if:> ~ ::. C, J1-\J~£

~;;.;.. ~ tJ: G::. 0) f1£.oc1:-t5J-1: if:> ~ ::. C, 1rffit~7J''t(v'::' c

tJ: c>7J':f!l[EB c tJ: f), ::. O)~Ji~O)~1R c tJ: 0 t-.=o ~ - F

ti~QJ,)r\.1: ~ Ji~~~1'F7J'1lJ~~tJ:~Ji~ tj:\,.' <-:::> 7J' if:> ~
7J', iIl~11h'-\JTv,~O)t±~-Fti~0)~0)1:if:>~o tJ:

J3::. o)?' l' ",/0) ~ 0) t±1timt ~1tit!17J' G1:ttMi'T~ Y7. T J",

1: if:> ~ t-.= 1iJ, ffi:lF.f Fa' 0)1~ffll: t±/f' rPJ ~ 1: if:> ~ 0 -(- 0) t-.= 1iJ,

~EEl*~~ l' '/ ?' - i' '/ r 1()ctJ1: t±1timtl:t~5J-~C)(ft

L, j}l:t~7J'G1timt~ljRn~J::-)I:LlV)~o

~ 1. ~ - Ff±~ ETX-70 AT ~ ~~~

2) '/Ij'iJ;l.7

~~L~1(f:t~07~?'1'J",1:OO.~*T~~~7h

;!. '7 eLl {±, ~ - Ft±~ Web h J", iLPI CameraJ

(LPH±Lunar Planetary Imager O)~P*:) ~1~ffl L l v'

~ 0 ::. n t± iMeade LPI ImagerJ 1\ '/ 'T - V' c L lllli

%~ n l J3 f), iLPI CameraJ C -(- 0) 1l11H~ c • f~'Jl1:f!l[ ~

f'j' -) '/ 7 r iLPI softwareJ 7J' IPJ i'IJ'! ~ n lV' ~ 0 -(- 0) t-.=

1iJ, h;!. '7 0)1l11Jf;ip c OOf~'Jl1:f!l[O) t-.= IiJ 0) '/7 r ~ C$(1iJ l El
iW1:fflitT ~ £'~7J'tJ:v', Cv' -) fIL~7J'if:> ~ 0 1 t-.= LPI
Camera C :J '/ I:: .2 - ?' c 0)1~®'C t± USB 1\ 7. 1:J3 ::. tJ:

;t ~ t-.= 1iJ, tu!1iJ l{lflj c v' -) ffi:pJT M;f0l v' ~ 0

~ 2. ~ - Ff±~ Web iJ.b. iLPI CameraJ

3) '/7 ~,/IY

~Ji£~~Ji~~1'FT~ t-.=liJl: t±£~ '/7 r 7J'£'~ c tJ:

~o *1iJf1'E1:t±, 7t:t:*lHrLt-.= iLPI softwareJ 1:{±tJ:

<, J:: f) 1~v'-\JTv' 7 I} - O)£~ '/7 r iCartes du

CieU ~ 1~ffl L t-.= 0 Cartes du Ciel l± 7 I} - '/ 7 r 1: if:>

f) tJ:7J' G, ~ - Ft±~O)~Ji£%~:J '/ r [1- JVT ~~~~

11:~0lv'~, ~liJl{lfljtJ:£~'/7r1:if:>~o 1t-.=

OOf~~T-?' CLl:J '/ 1::.2-?' t:ljR f) :i6tsfJlJ ~ ~T ~

!f- "f 7°1- "f - '/ 7 r eLl l± iLiveCapture2J ~ 1~ffl

L t-.= 0 tJ: J3 , ::. n G 2 --:J 0) '/ 7 r ~ J. 7 l±, J-'J T 0)

URL 7J' GM!<f41:A:f-I±BI~~ 0

http://www.stargazing.net/astropc/

http://www2.wisnet.ne.jp/-daddy/sofLtop.html

4) -If-/\-m:::J/t:°~-9

1(f:t~Ji~J3J::lj~~7h;!.'7c~~~®'CL,~Ji~

0)1l11J1~ . OOf~O)ljRl'~ J3::. tJ: -) -lj--I\-:J '/ 1::.2 -?'

7J" l' '/ ?' - i' '/ r 1()cal: t±£'~1:if:>~ 0 -lj--I\-~

~~*~T~~O)if:>~:J'/I::.2-?'tJ:G~O)J::-)tJ:~O)

1:~J::v)7J" l}ec- r,?'7.7 r '/7°~~~~1~fflT~t-.=liJ,

OS t± Windows XP tJ: G Professional J;R7J'£'~ 1: if:> ~ 0

/'.'1j'tH~1: if:> ~ £,~t± tJ: 1,.'0)"'(" iIl*JT~fi1: tJ: <l ~ J:: 1,.'0
tJ: J3 ~ - F~~Ji£% C-lj--I\ -:J '/ I:: .2 - ?' l± RS232C

Akita University



~1~ ') t-:1*mtj: o)""c, lJt~i¥J C: U::p LtJv'~O)::J /' l! :L

- )' 0) ri '7 7,)'1l!!flJ-C zb 6 0

"

3 - 2 -1/ '9 - '* 'Y "::R3tt:i'm~o)¥liWl

Lr::Llft-:~*~~c1::, 1*81*$1 /')'-;f''/ rx
xaO)m~1Ji!~~To

1) J1i;fJH::ffl:ft L t-:..JT- /\ - ffl ::J /' l! :L - )' r::£~ 'J 7

r , ;J3 J: UA- "r f T "r - 'J 7 r ~ 1 /' A r - )vT 6 0

Z) ;ft(1:::: O)..JT-/\-::J /' l!:L -)' c xff~:i!£~~,

RS232C ~1~') -C1~mT 60 i t-:~:i!~jH::Jf~ f) 1tlt
Gnt-:'7.x-7'j):J. 7~, USB ~1~')-C..JT-/\-::J

/' l!:L - )' 1::1~mT6 0

~4ri, ::ni-c'::~"'t-:1~m7,)\ ~-C*.z.TLt-:~*i~

~*L-Cv'60 ::0)~p{,\,i-C,*6c, ..JT-/\-::J/,l!:L
-)' 7,)' GCartes du Ciel ~1~ffl L-Cxff~:i!~ ~:i!p~1'*

1'F -C 2>, i t-: ~:i!~jH:: JfZ ~ it It t-: j) :J. 77,)' G0) j!I!j1~ ~ ,
LiveCapture2 ~1~') -C..JT-/\-::J /' l!:L -)' -C~6::

c 7,)'1lJ§~ c tj: 6 0 1 /' )' -;f' '/ r xxa c L-Cm~T 6

£'~7,)'zb 6 0) ri, :: nt-':tt-czb 6 0

J1if& ,:: £,~ c tj: 6 0) ri, Yi-g:~1.p G0):i!P~15tH'F-C zb 6 0

c'O) J: '7 tj: :fit~ 1~ ') -c ~ J: v' 7,)', :::: -c ri Windows

XP '::1t~ L-Cv'6 1).:c- r ':YA 7 r '/ fO)~§~~1~m
Lt-: o ::0)~§~~1~'7:: c -C, Yi-g:~0)'1 717 /' r::J /'
l! :L - )' 7,)' G..JT - / \ - ::J /' l! :L - )' ~ 1'*1'F l±'r '* 6 0) -C ,

*fi}5]~< ~nt-::ttf!.}2:7,)'G, f*EBA$'::zb6~:i!~l~f*1'F

L j!l!jl~ ~ JfZ1~T6:: c 7,)'l±'r'*6 0 J.'J. T ri~X3'.pqO)::J /' l!
:L - )' -C~ U:: zb 6 ~:i!~l ~1,*1'F L, Ji O)j!I!jl~ ~ JfZ1~ L

-Cv'6~*i~ ~~ Lt-:~-Czb 6 0

tj:;J3:m~}:'H::;J3v'-C!i, *1 /')' -;f' '/ r xxa~~
a~~~iilT 6~iJ,lj3'.ritj:v'o L7,)' L~WXi~$g:~ 4 -ry-~g~

LO)xff~m3'.~~aL, 1/')'-*'/rxxaO)~m

3'.CT6Mj!I!j#~~-C;J3~, ~4~~0)1/')'-*'/r

xxa,::tj:6TJE-Czb6o ::0)~iJ,lj3'.riA71 F~MA

0)~;f~~1cif')-Cv'6 t-:d), xff~iJ,lja~,:: rix~O)ri c ~
c"0)1JrPJ""~:i!~~rPJ!t6::c7,)'-C'2>, 1 /')'-;f''/ r
xxaO)~iJ,lj3'.c L-C*,jd)-C~i Lv'c}~,bn6o ~

ri, ;fJJ~i¥Jtj: 1 /' )' -;f' '/ r xxam~O) t-: d) ,:: ri, .:c
nri c~i\§'i1llfi tj:~ifflj3'.~ .£,~tj:1,'0 Jiruilii ~ 7,)'-ltT~;f~7,)'JfZ

~ Yi- LI1H~ tj: ~ 0) tj: G, C"~ tj: ~ 0) -C' MiJl iJ,1j 3'. c tj: 6 c
}~,bn6o v'Tn1::L-C~:f'I,::m~Lt-:v'0)tj:G, I

~;ft(.-C1llfi*~~~6::c~1lJ~ctj:6-Czb6'70 ~6

1::, .:cO)~i*l~~~To

4. -1/'9-'*'Y "::R3tt:i'0)~~fIJffl':~9.Q~~

*1ffiiX-C!i, :: n i -C1 /')' -;f' '/ r xxaO)m~1J
i!r::"':)v'-C1ffii~Lt-:o J1if&'::1'1~2nt-:1 /'),-;f''/ r
xxa~1~') t-:~WflJffl r:: "':)v'-C1f~T 6:: c r::T 6 0

1 /')' -;f' '/ r xxa!iIl9(1~~i:1§0)h. ~1Ttj: '7 1717'
r:j:t~~J, :i!p~f!lIj1J11H::J: ') -ClJliJ,Ij*7,)'.±i* c tj: ~ §.±i¥J
~m#fltj:~6 10.:c-r~m~J, O)zRS#zb6::

c ri, 9G,::~",t-:o :: n Gri c~t:, G~ ~xWflJffl ':::ff~j]-C

zb60)-C, :::: -cri.:cnGO)~xWflJ)iH::"':)""-C)j1J4r::1f

-4-

Akita University



'7 1 7"r:j:t~~ (i § "80)::J :/ e: .:L - )7 1,)' G~l-c' 'b 11\'1~: ~

.#-c'~~~~-c'~~~~, ~~~£'ffi£~~O)~~

¥'Ji1 . ;E!f4¥'Ji1 ~:i!t~ ~ ~: ~ t.: -::> --C, ;ff~1J t ~ ~ -c'~ is

-j 0 iJU ;Ht' 1 :/ )7 -;r, /' r ~~iJ-c'~ 0) '71 7"r:j:t~n'~

2 n --C '" ~ j:~1j-~ ~ ;LJ: -) 0 ::. 0) '7 1 7"r:j:t~~0)~~iJ

[: 771:: AT ~::. t~: J: -::> --C, :'iB~£~~Jm Lt.:Ji O)~HHl
~ I19(f~ ~ J! ~ ::. b?' I:f:Hlt~ 0 ::. 0) ::. t l" ~ n'f!t /,7 0) it!!.J;j(

t [PJ 1::'5::U~ -c' I±I * --C '" ~ ::. t nqi -::> ~ lJ ;E!)W -c' ~ ~

L, f:tB MIjO)~ O)jjljjf~tJ.:tA::.~::' t -c', ~ O)jf,ilji:,x't~:

J: f) 1Jli <Jl"I!.P*~ff0::' t 'b 1lJ1l~C: ~~o * t':~£0)'71

7"r:j:t~n'~tt(:f, ~£O)jf,ilji:,xttO)t~T~*£O)~f~1*,

±£O)~~ t"O)ill1J~ ~ I19(f~ ~ h- ~ ::. t n'I±I*, -fnn'

§?t;t:jfT ~Jl"I!.P*~71~~::.T-c'~iS -) 0 * t.:t§.£ '71
7"r:j:t*ll'-c'(i, 'tfi£O)eO):@v' ~ t" 'b ~~-c'~. ~ l"~ is -) 0

~~)t~: '71 7"r:j:t~~(i:}'~v'~~1imt)t~-c'~1r-c'~ ~ t.:

~, 1f~n'M ~~:.B::' ~.z ~ tv' -) ;fILSi: ~1c¥-::> --C v' ~ 0

L n' L '71 7"r:j:t~ftl![:(iif(;7EB9 ~~~.Si:n'~ ~ 0 -fn(i~

1*sJ(ft t '" -) 0) (HJIIl'Hs'-c'0)~1tn':P~ v', tv' -) ¥~
i:~i* L--Cv'~o 0* lJ ::'o)~~-c'(i~[:U't--::>O)~f:$:

IJ9(f~~ffi:llc¥rs'lI9( LI±ITt..=tt t ~ lJ, Wt~*n'~p11tt::il3Jlli

i:~-::>--CL*-)o -fO)t.:~, .grreEBit~t"~nu~~~JJ1.

~l"7d:v'~l f) '717"r:j:t*,*~1il\!,t1Jn'7d:v' t v,.z~o 1!ln'
i: '717"rNl~0)~~iJ(i~~~:tr'f. ;E!;f4,f(W[:-fn7d:
f) O)1J~96:t1j!T~ t.\!;tbn~n\ xjc.O);E!EHn'G~'-1:~O)

1 :/)7 -;r, /' r ~~iJ(i 1) -'E- HIJUm~l"~~ ti -) n''&
v't}i!.l,bn~o

1) -'E- HIJUm~(iIl~ilJB9~:~f*ff~j~U~1T7d:-) ~~-c'~
1;; t.:~, '71 7"r:j:t~~~:J! Gn~ J: -) 7d::il3Jllif~(iP~ v'
CT7!-c' ~ ~o 1) -'E- HjIj1~~(ilJ[j~U*i!!Un'.=tf*t7d:-::>
--C § EH~: El B9~f*~~";:;::' t n'-c' ~ ~ t.:~, lt~rdJJ*J [: V'
< --::> 'b 0)~1*~ff~j~U-c' ~ ~o ""=' G[: 1) -'E- r lIiUf~ t V'-)
1mj:~~n'P*b.z~ t V'-), '717"r:j:t~~i:(i7d:Hlnt.:

~~fl~1~-::> --CV' ~o * t.: 1) -'E- r 1Ii1j1~~0) 1 :/)7 -;r, /'
r ~~iJl"1i, '1I'n~,f(W[:.Bv,--C 1:/)7 -;r, /' r O){UJi

h- ~ ;E!~it""=' -tt~ ~~O), J: v'~iJU t ~ ~ -c'~ is -) c ;fljffl T
1;; t..=~t-c' 'b ~ ~f'EOC0)1 :/)7 -;r, /' r O);E!~it[:--::>~n'~

t.lJ!.I,bn~n\ §5)-§,Jit-c'1 :/)7-;r,/' r~~iJH~~

L --C h- ~ t J: lJ ;E!)Wn'i* * ~ 0) 1i IIjj Gn'-c'~ ~ 0 *liJfj'E
-c'ffl"'t.:~~1H~--c~fiffi-c' ~ ~ t.:~, {IQIA -c' 'b 1f~1lJIl~

~(iT-c'~~o -fO)t.:~, ;r, /' r '7-7~~1im0)~-::>--Cv'

1;;,f(W~~-c'(i, 1:/)7 -;r, /' r ~~iJ~~p~~:t~~T
1;;::' t ~:-fn(i t"O)~iIUi7d:HiT-c'~~o ::'0)1f~-c'

1 :/)7 - t<J r o){:UJih-o)~--Cn';E!~itl±l*~ btt-c'(i~

v'n\ 1PJJ: lJ 'b §1J-c'1f~Lt.:tv'-)O)(i, ~'-1fzO)¥'Ji1

~:i!t~--Cv'<L-c':k~~§1~[:7d:~-c'~iS-)o :t1'HilTI",,=,n
~::. t (i:P~v'n', 1) -'E- r lIiU1~~0)~~iJ(i, '1IU~,f(

W[:1J ~~:t1j!T ~::. t (Hs':@v'7d:v' t .1J!.I,bn~o

Ln'L, 1)-'E- rlliUm~0)1 :/)7-;r,/' r~~iJ[:'b

X.Si:(i~~ 0 ~~t:j'§'Jflffi~ ~~a~1im ~~p~it!!.O)lJ[j~U*

t: OOnxT ~ tv' -) ::. t 1i, ~~O)~~[:MT ~ 1) A 7 n'
:k~v'o ",,=,Gt:, 1:/)7-;r'/'rtv'-)~I-c''b771::A

n'1lJfj~ 7d: J~~'UiT-c' (i/FJE 7d: 771:: A [:M L --C 'b 1:: q:-.:L 1)

T 1 - ~ 1JliIJ1!l7d: 'b O)~: T ~ 'J2:'~ 'b I±I--c < ~ 0 ,f(W;fljffl t
v' -) .Si: [: ~lnLf, § EH [: El B9 0) ~1*n'~A::.~ tv' -) ::. t
1i, ;fljffl*n'~Gn't~1 :/)7-t"y r~~aO)1*1t,

& U"lJ[i~UT ~ ~f:$:[: 'Ji1'4 L --C v' ~ £'~n'~ ~ tit' -) ::. t
l"~~o *t.:, ~jj!~[:~1*t§-::>--C'b, -fn-f'nO)~1*

0)1Ijj ~""=' (i+~7J5.JUl"~ ~ t.:~, **(i El B90)~1*~: J:
-::> --C iJ 7- '7 O)~OC~w,lJi'iPT ~·J2:,~n'~ lJ, * t.:~1*t: J:
-::> --C1Jt:k$~~1.l.!T ~£,~ 'b ~ ~ 11)0 ::. n GO)::. t ~

EUb~:.B::' ~.z ~ 1) -'E- r 1Ii1jf~~1 :/)7 -;r, /' r ~~iJ
1i * t"=~JJ!. L --C V' 7d: v'0

Ln' L~flffi [: ~li-c' ~ ~ ::. t, ::J:/ e: .:L - )7 t,f(W ~

:ffiitt:*EiU"--::> ~t ~ ~1frij-c' ~ ~ ::. t ~ t", 1:/)7 -;r, 'Y r

~~a\i",,=, * ""="'* 7d:;fU.Si: ~1c¥-::> --C v' ~ 0 4-1fz:@f1;JJ ~,f(W
7°a~''7A~~OO96L--Cv'< ::.t-c', ,f(W~~1imt L--C;ff

J.7Jt:t~Il~T ~i:rTIl~'t't(i ~ b~--C:k ~ v' t .1J!.I,bn~o

~1fz[:, 4-@]t~~ Lt.:t'cIE:k¥1 :/)7 -;r, /' r ~~iJ
O)~XW;fIJffl~:~T~~~~:i&A::.~o f!t/,70)1 :/)7-;r, y

r ~~iJ 1nJJ:!J;{B9 7d: 1) -'E - r lIiU1~~ -c'~ ~ tv'.z ~ t.:

~, '1I'f*~xW [:.B '" --C 1J ~ ~:t1j!T ~ -c'~ is -) 0 'b i:, is Iv

'71 7"r:j:t~~t L --C 'b f~ffl-c' ~ ~ t.:~, ;E!f4,f(W [:.Bv'

--C'b;ff~1J-c'~~o 4-1fz(i5t~*O)ElB9' Jl"I!.P*[:iib-ttt.:

,f(W~~~, 4-@]1f~L~1:/)7-~/'r~~a-c'.B::'

7d:-::> --Cv' ~ t.:V' t, ?fr~ L --Cv'~o ~.B4-@]0)1f~~:~

t.:-::> --C1i, '¥-'1[:~1-c''b 1±I*1;;t~~jt-c'~~::' t, .B J:
U"~~B9[: 'bmHlo)~"',1fItl'l-c'O)1f~l"~~::' t t:H,!f5:
Lt.: o ::.O)J: -) ~YATAl"~~t.:~7'C~~§JMtt:(i

l!£~<, *t..=n'7d:lJO)Jl'F>5)--c'A'¥-~~T~o -fO)t.:~

f!t.-7 0) YATA 0), ""=' G7d: ~ §JJJ1t ~:i!t~ ~ £'~1i-fn
~ lJ ~:~~n''b Ln~v'o Ln' L-fn~Lt::k1;JJ~0)1i,
JJ!.tEO) YAT A0) t'o)Jl'F>5)-t::k ~ 7d: rp'J~M'tftET ~ n'~

1*~ t.:~O), 1:/)7 -;r, /' LR~iJ~1~-::> t.:fkW~NHIJ

ffl 0)IIh-l1!: tl-c'~ ~ t ~.z --C v' ~ 0 * t.: 1 :/ )7 - ;r, /' r
~~a(i~p~1*1t t v' -) O);Q'~~flt: 7d: -::> --Cv' ~ t.:~, ~~

~:l:kIEW<J~O) 7")v _70 t O)fkW;fIJffl ~ § B9 t L t.::5<:iJiEn'

£,~t7d:-::>--C< ~t.lJ!.I,bn~o v'Tnt:L--C'b, ~'-1fz1i

::'0)J:-)~,f(W~ffl.BJ:ifAB9*/'rry-70)1f~~.B

::. 7d: -) 'J2:,~'t:'l: ~ 1rfj~ L --C v' ~ 0

~m

~1fz~: 7d: lJ * Lt.:n', 1:/)7 -;r, /' r ~~ar:--::>v'--c

1*/,7~m.~mmL--C<~",,=,-::>~g~fkW:k¥O)j'§'JIE.

T7t;lf..B J: U"j'§'J lEMj'E*O)¥lf. . Jl7'Glf.0).gr",,=, Iv~:, ,C.,n,

Akita University



G~~*LiTo ~~~ffi*~1/7-~~rXXay

A TA (:t, f4~MJEjf~iIH!iJi:x1t ~~~JfJE (C) (1llJm
iii;f 15500572, 18500648) ~5t~t-Ctft~ ~ tlJ: t O)'t:'

To

$:1J:>ciK
1) LEEIf/J~' iWinm"iS"t,r. 2004, 'm¥UXWf:i3(t~1 /17

;f' ':J r xx:aO)~;<j;'t:'I=.O)~~ : ;f' ':J r '7 - '7 fJjJtJ f: J: ~ ~

WO)W[,\'1:/,p GJ, .f*EE*"jt~xWX:1t"jtttF>~W~lUJfjEif.C~,

26. 117-125.

2) ):f;JdiEc. 1999. 1 /17-;f'':J rxx:aJ '6iltl'h'i

3) 1trJn'{~· r~;;js:il1L~c . :bl'EE¥J&. 1999. 11 /17 -;f' ':J r x

x:aO)ffIf~ : 1. '!i: <. l'f. <, fl!j.!jq:J. xx:fJ 'W. 92,

312-317.

4) 1ti:JiU,'{~' r~*il1L~c . ±¥EE¥J&, 2000. 11 /17 -;f' ':J r x

x:aO)ffIf~: 2 . .Btv'!J&JI±1tGid:v'J. xX:fJ'W, 93, 313

318.

5) 10;;js:TIHc . ±¥EE¥J& . 1ti:iiU&:~. 2000, 11 /17 -;f' 'J r 7(

x:aO)OO~~JtJ-a~~07~171Ax~w[~-J.•••

¥S:iWi~"jt:fj(if.C~. 30. 31-36.

6) 1ti:Jin'{~· lWEE1I:t.,'f . r~;;js:jj'[~c . ±¥EE¥J&. 2001, 11 /17

-;f' ':J r xx:a i:: :fIll.H~f'f J. 11~;;js:*"jt~xW"jt$if.C~. 50,

17-22.

7) iWiEEi4i(r' J)'tJ!lft;(:· :&,I11;J!lHJt . r~TaA' 1¥JiiJicj:. 2001,

1~~~rr~*@0)~~-2:1/17-~':Jr~~~YAT

A O)tjlj.~ i:: -t-O)~WJJI.±~"O)itJJtJJ, ,§:m\\~W*"jtif.C~, 36,

83-89.

8) iWiEEi4i(+' r:pJ)'tJ*bl . N:1SJJ*1il . 1¥Jii7icj:, 2002, I~',j[~

rr~*@0)~~-3 :'§~*1/17-~':Jr~~~O)ffiJtJ

1JfJUJ. ,§:m\\~W::k"jtif.C~, 37. 209-213.

9) iWiEEi4i(r·r:pJ)'tJ*~·~EE~A·N:,I11;~1il·~Jii7icj:·~

~~ . B'EEfDIll1U . 10-faA . :tfJiiiE~j'f. 2003, 1,§:m\\~W::k

"jt1/I7-i'':Jrxx:aO)iliJtJ1Jf7IJJ, xX:fJ'W. 96, 572

578.

~ iWirni4i(r·*4*~.·10TaA·N:,I11;J*1il·:tfJiiiElf/J·

T,I11;itiAA· r:pJ)'tJ!ltbl. 2004. 1~~~1T~ *@O)~,!!9t- 5 :

,§~J.*1 /17 - i' ':J r ~~~':!:' JtJv't.:~rE'O)£fm~J. '§:m\\

~W*"jtif.C~, 39, 125-131.

11) r:pjllJYI'f~. 2005, 11/17 -i, ':J r ':!:'iliJtJ L.t.:000xx:aO)

UJ~~tEi:: -t-O)~~J. ~ti~~~W*"jtiI!!JJlt2 .¥:~WiiX:

fA EH *~-1 /' lJ -

'* -;; rxxa -1/'lJ-*-;;r

00 r*J . i~7i-

~*r*J/~y:::r /'

y-/~-

j({*1i!IT{~ACf.

l

ffjlj.fiP 1i!IT{~J!{B
..

~i&~i&~J*fF

j({*~i&~

-6-

Akita University


	kb63s001a.pdf
	kb63s002a
	kb63s002b
	kb63s003a
	kb63s003b
	kb63s004a



