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Abstract 

Recently, the number of museum has increased. However, the number of visitors for each museum 

has decreased. One of the reasons of this is thought to be that the requirement of people has 

become diversified. Therefore, the new exhibition style and method, which can satisfy their 

requirements, are important for the museum. 

In this paper, we proposed the exhibition system using the spatial augmented reality technology for 

the digital museum. The current museum usually exhibits the object. In this exhibition style, 

visitors have to read the explanatory note to understand what is this. In order to understand the 

exhibition, the information around object is very important. In other words, it is the atmosphere. 

For example, the bustle of town, the lifestyle of people and the situation of the excavation site. Our 

exhibition system can represent the atmosphere with the object by integrating the full-scale 

computer graphics images and the real object using a spatial augmented reality technology. 

Therefore viewers can feel immersive sensation into the artificial augmented reality world, and 

they can understand the exhibition easily. However, for the practical use, this exhibition system has 

problem to be solved. When we want to represent the atmosphere, we have to change the scenes 

completely by hiding the real world with the virtual image. But that is sometimes impossible. Then, 

the aim of this study is verification of the user’s view in this exhibition system for the effective 

contents creation. 

In this study, we conducted the experiments about the color overlapping. We expected that we 

could improve the user’s view using the effect of the combination between the real object and the 

virtual image. But this effect has the limit. Then, we verified the effect of the controlling user’s 

viewpoint. And, we created an example of the exhibition contents, and we exhibit in the museum 

for the test. 

As the result, we understood the effect of color overlapping had great influence on the user’s view. 

And we could show the possibility to improve the user’s view leading the user’s viewpoint. Finally, 

we could show the validity of our system. 

 

Key Word(5 words) 

Digital Museum, Exhibition, Spatial Augmented Reality Technology, Atmosphere and AR scene 

 



i 

sY!
Z ' [  \# . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
']']  @A�� .........................................................................................................1 
!"!"!" #$%&'()*+ ..............................................................................1 
!"!"," -&./01 .........................................................................................3 
!"!"2" AR 34&56 .......................................................................................4 
']%]  @As· .........................................................................................................5 
!","!" 789:;<=>?@ AR ABCDEF ...........................................5 
!","," GHIJ6KL&*+ ..........................................................................6 

Z % [  =^@A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
%]']  *+, AR -.<=>?@A ......................................................................8 
,"!"!" Virtual Showcase ...............................................................................8 
,"!"," dreamoc .................................................................................................9 
2.1.3. Shader Lamps .......................................................................................9 
%]%]  yz{¬<=>?@A ............................................................................10 
,","!" MNOPABQRD ............................................................................10 
,","," ST&UV:WXY=ABCDEF ................................................. 11 
%]N]  ¦_v�0` ............................................................................................... 11 
%]O]  ,ab ...........................................................................................................12 

Z N [  `ab;v$ecÝj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
N]']  ¨©ª�¥ ...................................................................................................14 
N]%]  `ab;nö ...............................................................................................14 
N]N]  `ab;nd ...............................................................................................15 

Z O [  *+, ef ¬`ab; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
O]']  ARVIEW .......................................................................................................16 
O]%]  `ab;g4 ...............................................................................................17 
O]N]  hi6949eÀ§jk ............................................................................19 
O]O]  ¦3lmvgn ...........................................................................................20 
Z"Z"!" CDEF[\ .......................................................................................20 
2"Z"," ]^_`)abcde ........................................................................21 
O]o]  ¬$ebe%vJ0 ................................................................................21 

4.5.1. fDCG ghijkl ...........................................................................22 
4.5.2. REMO ....................................................................................................22 
4.5.4. AR ABCDEFm&Gnop ...........................................................23 

Z o [  ,Ö4"# <=>?¦3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
o]']  ¬zv,v2)<=>?¦3 ................................................................26 
q"!"!" rs .......................................................................................................26 
q"!"," GXop ...............................................................................................26 
q"!"2" tu .......................................................................................................30 
q"!"Z" vw .......................................................................................................35 
o]%]  ,vß»Ö1ï<=>?¦3 ....................................................................38 
q","!" rs .......................................................................................................38 
q","," GXop ...............................................................................................38 
q","2" tu .......................................................................................................39 



ii 

q","Z" vw .......................................................................................................42 

Z p [  :~i9`9e<�?:;<R" #<=>?¦3 . . . . . . . . . . . . . . . . . . . . . . . . 44 
p]']  :~i9`9e"#<=>?¦3 ............................................................44 
x"!"!" rs .......................................................................................................44 
x"!"," GXop ...............................................................................................44 
x"!"2" tu .......................................................................................................45 
x"!"Z" vw .......................................................................................................46 
p]%]  :~i9`9evqr<=>?¦3 ........................................................47 
x","!" rs .......................................................................................................47 
x","," GXop ...............................................................................................47 
x","2" tu .......................................................................................................49 
x","Z" vw .......................................................................................................50 

Z p [  `ab;ÿ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
p]']  3²¬vs· ...........................................................................................51 
p]%]  `ab;sn ...............................................................................................51 
x","!" yz6{D|R}R ............................................................................53 
p]N]  ¬$ebe% ...........................................................................................54 
p]O]  :eP9jts ...........................................................................................56 
p]o] :eP9jB# ...........................................................................................58 
p]p] uv ...............................................................................................................60 

Z w [  *+, ef ¬`ab;v¬x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 

Z L [  B# . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 

yz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 

{u$| . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 

}t~�¡v�À . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

}_~�¡v�À . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
!



iii 

�sY!
� 1-1Kyz{�v��................................................................................................ 1 
� 1-2Kî{}�v��................................................................................................ 2 
� 1-3K�{�2Ãvî{}�v�� .......................................................................... 2 
� 1-4Kc�d�i� ................................................................................................... 5 
� 1-5K�S)>���¤ AR BookF^�¤��P ................................................... 5 
� 1-6KAs is To be ....................................................................................................... 6 
� 1-7Kü��¼À§v` ............................................................................................ 7 
� 1-8K,v�� .......................................................................................................... 7 
� 2-1KVirtual Showcase............................................................................................ 8 
� 2-2Kdreamoc........................................................................................................... 9 
� 2-3KShader Lamps ................................................................................................ 9 
� 2-4K3456¬P9a ...................................................................................... 10 
� 2-5KThe Sprit of Beauty .......................................................................................11 
� 2-6KA�,bv,��(a)�A�,4ò<�?À§ (b).......................................... 12 
� 2-7K��b ............................................................................................................ 13 
� 3-1K`ab;nd ................................................................................................. 15 
� 4-1KARView¡v¬v` ................................................................................... 16 
� 4-2KDepthQ.......................................................................................................... 17 
� 4-3KTDP-FF1A..................................................................................................... 17 
� 4-4KARViewv�� .............................................................................................. 18 
� 4-5K`ab;g4 ................................................................................................. 18 
� 4-6Khi6949eÀ§ ...................................................................................... 19 
� 4-7K¦3lmv`ab;g4 ............................................................................... 20 
� 4-8K¦3lmv�� .............................................................................................. 20 
� 4-9K�/�d� ..................................................................................................... 21 
� 4-10KREMO<�?395v���79 ............................................................. 23 
� 4-11KAR¬`ab;*¡v395v�Ò ......................................................... 23 
� 4-12KAR¬`ab;v��j��:g4 ......................................................... 24 
� 4-13KèãåæâÏ/®>?GÖ ...................................................................... 24 
� 4-14K¬zâÏ/øï?GÖ ............................................................................. 25 
� 4-15Kèãéê�¬z/ÕÖ>?GÖ ............................................................... 25 
� 5-1K¦z� m¡m .............................................................................................. 26 
� 5-2K�9Wv¢m` .............................................................................................. 27 
� 5-3Kj9evs£ ................................................................................................. 28 
� 5-4Kj9ev¢m�.............................................................................................. 28 
� 5-5K¤¥,åæ¦�9W ...................................................................................... 30 
� 5-6KQ¥,åæ¦�9W ...................................................................................... 34 
� 5-7KA§Cv/0 ................................................................................................. 36 
� 5-8K¨©�v`ab;g4 ................................................................................... 37 
� 5-9K��9�9Wv¢m ...................................................................................... 38 
� 5-10Kªv�9WB# ............................................................................................ 39 
� 5-11K«v�9WB# ............................................................................................ 39 
� 5-12K¬v�9WB# ............................................................................................ 40 
� 5-13Kv�9WB# ............................................................................................ 40 
� 5-14KH,4òv®¯ ............................................................................................ 43 
� 5-15KVj9ev°,�v2)F .......................................................................... 43 
� 6-1K�9Wv¢m` .............................................................................................. 44 



iv 

� 6-2K±²ÙF³P�´ÙFµP ............................................................................ 44 
� 6-3K:~i9`9e"#<=>?¦3B# .......................................................... 45 
� 6-4K¦z�v¢m ................................................................................................. 47 
� 6-5Knon¶zoom ...................................................................................................... 47 
� 6-6Kzoom .............................................................................................................. 48 
� 6-7Kÿ!·¸våæ .............................................................................................. 48 
� 6-8K:~i9`9evqr<=>?¦3B# ...................................................... 49 
� 6-1K¬¹9a¡v¢m ...................................................................................... 51 
� 6-2K¬z�aiº9ev¡m=D .................................................................... 52 
� 6-3K¬zv�� ................................................................................................. 52 
� 6-4K»QNRa¼9�9<�?ad9ja½¾jþv<R ................................ 53 
� 6-5K¬$ebe%v`¿ºh ............................................................................ 56 
� 6-6K:eP9j0À .............................................................................................. 57 
� 6-7KÁÂ}vÃR ................................................................................................. 58 
� 6-8K:eP9jB# .............................................................................................. 58 
� 6-9K¬`ab; ................................................................................................. 59 
� 6-10K3²¬v��............................................................................................ 60 
� 7-1KÄ¤Åv�� ................................................................................................. 62 
� 7-2K{ÆÇÈv�� .............................................................................................. 62 
� 7-3KÉÊË¯Ìv�� .......................................................................................... 63 
� 7-4KÍÎ�º9j9iv` ................................................................................... 63 

!



v 

ÀsY!
À 1-1Kyz{6î{}�v�Ö ................................................................................. 3 
À 3-1K`ab;nö ................................................................................................. 15 
À 5-1K�9Wv2)Ï .............................................................................................. 27 
À 5-2K¤¥,v RGBÏ ........................................................................................... 28 
À 5-3KQ¥,v RGBÏ ........................................................................................... 29 
À 5-4Kÿ!·¸ ........................................................................................................ 30 
À 5-5KÐÑ¢mòÒòÓB#F¤¥,åæP .......................................................... 30 
À 5-6K�9W/nÔ�>?�ÕÖ×B#F¤¥,åæP ........................................ 31 
À 5-7K�9W 1<Í1�v�ÕÖ×B# ................................................................. 31 
À 5-8K�9W 2<Í1�v�ÕÖ×B# ................................................................. 32 
À 5-9KÐÑ¢mòÒòÓB#FQ¥,åæP .......................................................... 34 
À 5-10K�9W/nÔ�>?�ÕÖ×FQ¥,åæP ............................................. 34 
À 5-11KCGåævØ)Ï ......................................................................................... 36 
À 5-12Kÿ!·¸ ...................................................................................................... 38 
À 5-13Kªv�9WòÒòÓB# ............................................................................. 39 
À 5-14K«v�9WòÒòÓB# ............................................................................. 39 
À 5-15K¬v�9WòÒòÓB# ............................................................................. 40 
À 5-16Kv�9WòÒòÓB# ............................................................................. 40 
À 5-17Kv�9Wv�ÕÖ×B# .......................................................................... 41 
À 6-1Kÿ!·¸ ........................................................................................................ 45 
À 6-2KÙÑ¢mòÒòÓB# ................................................................................... 45 
À 6-3KÐÑ¢mòÒòÓB# ................................................................................... 49 

!

!



1 

Z'[  \#!

']']  @A��!

']']']  yz{v§Ú� r !

! yz{¥xQÛÜ|vÝÛxÞß$�v�àváÕ¼z·>â¼�/¬>?xSãf

@Aä ¡�?�w(x£v�¥åæçN<�?�$ñkGè�¦ä>?é~Sã¨êFy

z{¨êP[1]<�?�xë4 20( 10Y 1�§ìx}tvíÌf�¸ä xîSrïä 

v�¥ 5775 {<îð�£vñ¡¾E<xrïä våæ¥ò��xë4 20 (<¥ 4527

{�¼Ãxë4 2(�Ö×>?�xó 20(v+¡ôå��1?���ò�?�� 1-1<y

z{�v��/>�µùxî{}�¥xõö÷ø1¡����1?�ë4 19()+ví

Ìyz{f�¸ä îSrïä vî{}�¥x÷�£ 2 ù 8 úû�¡�Ãx�Ò¥}ü

���2Ã 2 ÁÜOyz{/ýÒ�1?þÿ<¼?����xyz{v����·<åæ

��1?2Ø<x�{�2Ãvî{}�¥(�!"��1?�yz{6<»?�xw(¡

¥î{}� 5 ú�#$vyz{v�Ö�åæ��÷Ãxyz{%Fv&�Ã/LÉ��1

?[2]� 

! yz{%F¥'^��1?¾vv xyz{v()Êqrx m*+¼�¥ ��¡�Ãx

yz{v��?,rv¤-¡�?�¥¢1.1��2�½�xyz{v��?�� r�

¥x�v��<��vqrÊ()vä �/ì>?ñ¡x°yz{<ýÒ2 �v~9�<

�v��<����1��x>¼10x��<�ÒâÏ$1��¾����1½2��¡

�?����±*2ýÒ21´�2�2Øvä3Ê45¥yz{/6R��xB#���x

î{}âÏ¡¼�yz{þýÒ?�7¡�?±yz{�7´£v¾vv8O9<Í¼�?

���:;¡Î?�  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
�  1-1Kyz{�v�� 1 

 

 

                                                   
1 <=v>þ?Ö@7Khttp://www.e-stat.go.jp/SG1/estat/eStatTopPortal.do 



2 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  1-2Kî{}�v�� 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  1-3K�{�2Ãvî{}�v�� 3 
 

 

 

 

 

 

 

 

 

 

                                                   
2 <=v>þ?Ö@7Khttp://www.e-stat.go.jp/SG1/estat/eStatTopPortal.do 
3 <=v>þ?Ö@7Khttp://www.e-stat.go.jp/SG1/estat/eStatTopPortal.do 



3 

À  1-1Kyz{6î{}�v�Ö 4 

 ë4 9( 
(N=1,891) 

ë4 16( 
(N=2,030) 

ë4 20( 
(N=2,257) 

5ú�#$ 21.5 24.0 26.5 

5ú�A�û�#$  13.3 13.4 13.0 

1û�A3û�#$ 22.2 23.1 23.7 

3û�A5û�#$ 11.8 10.2 8.9 

5û�A10û�#$ 11.1 11.0 9.7 

10û�A20û�#$ 9.1 8.9 8.0 

20û�A30û�#$ 3.1 3.5 3.1 

30û�A50û�#$ 3.0 2.6 2.7 

50û�A100û�#$ 2.4 1.5 1.9 

100û�ÜO 1.3 0.6 0.9 

¤ÁÂ 1.5 1.8 1.6 

 

! �v r/ÆB>?2Ø<¥x|{}v~9�vCD�Õn¡�?�w(x|{}~9

�¥�����1?��Ò¥x��v�d�a5d6v���/0��1?�u��Ò?�

*+xÓÔvîj�uE<¼½2�d e59h¾j-.v�F<�Ãxyz{þ×�¼�

�¾xG�1ÓÔ/HI<j<îÒ?���Jõ¡�?�£��xé~vK79L6�<

M1xN�<ýÒ?ô~�åæ�2��Ò<�½�x§O¡¤zv$�P<QÒ?� �¾

��¼½2��v��¼��¥x¦zÊRS/ø2Ãxb2/TáâÃ�2âÏ¡¥ÅÆ

�.�1x�ÃUV¼ÓÔ/öØ?çN<�?����x£vµù¡x��¾ÊW ®XY

v"¼1�¾��xò�ÃÊ>1ÓÔ®�öØ�Ò�1?�*2x£¾£¾yz{þ1

/Zðô~�õ�á�¼1�1½2¤=Ë¼�¾1?���<���¥x Ç�1ÈÉÊ=

ËvÎ½�Ï<¼?��¼�3/®Ð>?�1½2:Ý798�ðn¡�? � 

 

']']%]  }v[Ãß» !

! w(vÓÔ-.v�¬¥ò��xw1\|xé~d³]9`9eÊ�d�a5d6v�

�/^Î_�>���`ãçÒ?�µùxyz{¥xBa¯bÊc/x¨ê@Ax¬x

Sãdî�1½26´/µ�·<×�ä ¡�Ãx¦zBa/�e�Gfgh/×��1

½2;¡¾Õn¼��/#2��1?���x¹+ÊGiv&ó/jÏ?��¼�x$�

/kl¡de5�ibÜ¹<ÁÂ�3¡Î?mß»¥xÇ�1é~*4<^Î¼��/#

2�xé~n|<Í¼�?���:;çÒ? �£�1½2����x}/�92[Ãß»

�×1Ò�1?�ë4 %'()<±3456f7894:;¦§v2Øv@Ao�<NÏ2

nd-.îS`ab;<=>?¨ê=p´qr�$ñk Gè<�½�stçÒ2�¤@A

vµñ¥x�vqrvµ�����u¡×1Ò2¾v¡�?� ¼÷x¤qr¥:9�d¹

<=>?¾v¡¥¼�xÓÔ-./01��v��¼¬jk�Jõ<¼?��1½2 ±

À§´<v;/��2¾v¡�?�  

 

 

 

 

                                                   
4 wxyz, yz{/Ø{??wv´N--±yz{?Ö¨ê´|} 3Áv¹~�Ö×, yz{@A 45(2), pp3-7, 2010. 
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']']N]  AR -.v´N !

! ÓÔ-.vñ¡¾'�§¦lFAR : Augmented RealityPvò�v@Ao�¥�á<×

1Ò�÷Ãxw(¡¥x£v���¦0�çÒ�1?�AR¥x$e¼895<�½�'Ã

)çÒ2èãéê<��<�9c/íîçï?èã§¦lF VR : Virtual RealityPv-.

<��x§¦��<3456ÓÔ/�æ®�� J0}v6´/"#·<gh>?�9

cfde59��9av-.¡�?�  

! AR v@A��*½2¸�¥x^��Ã¼Û9W��:�ðn�çÒ2����x CPU

v�Rõ�xU,�i�Ê3ÜaÝÞdv�Ææ)�xce�v�Fx¤�¹79WLe

Wvdî¼�/�����x§ì¡¥²Ld6ô�¡v¦§¾Jõ<¼Ãx��¼:Ýº

P9`9e/ª�<J0¡Î?��<¼½�1?�  

! AR ò�¡J0çÒ?3ÜaÝÞd���x�Ò*¡¥�|, HMDFHead Mounted 

DisplayP�01�Ò?�����½2[3]�HMD�¥x��<åæÀñò/�ðï?�

�<l->?lm¡x�9c<íîlv�1åæ®�Jõ ¡�?�*2x�|, HMD

¥$e¼895<�½�'Ã)çÒ2åæ �x3ÜaÝÞdv�v§¦éê¾Ö1ï�ø

?���¡Î?�µù¡x�|, HMDÜ�v AR3ÜaÝÞd���x*+, AR3Üa

ÝÞdv@Ao�¾×1Ò�Î2 [4]�*+, AR3ÜaÝÞd�¥xHMDv��<�9c

�l->?v¡¥¼�x�9cv1?*+< m>?3ÜaÝÞd¡�?� `�øxÛ9

�7�9/01��æ/®�2ÃxÝ74�i5/01���¦*+þ�/�2Ã>?

jk��?��Ò�/01Òøxø?�¥ HMD /l->?��¼�x���¡u¹�3

�Jõ�¼?�¤@A¡¥x�v*+, AR-./01�Ç�1¬jk/®¯>?�  

! *2xAR v�0�©¥&�x�nÊ��ò�x�e59bdiej¼���¼ò�¡

AR :ÝºP9`9evo�ÊJ0��á¡1?� AR v¦§jk�����®¯çÒ�1

?�x3Ívjk<^6¡Î?��ÍØ<x¡mÓÔ/J0>?jk¡�?�����¼�

<��çÒ�1? GPSFGlobal Positioning SystemPÊO ªce�F��$e¡aPx

Place Engine v��¼¡m[¢�9£a�®ÐçÒ�1?¤� LAN ô�/01�¡mÓ

Ô/[¢�x=^>?3456ÓÔ/¢m>?�¤ÍØ<xg9�/¥�jk��?��

vjk¡¥x�Ã¦§<¡m/Eä��ÓÔ/Õ¨?���¡Î?�2YÑL9$9Wv�

�¼©ªv¡59e¼�/g9����¥0�xåæt<�?g9�/Ùæ«Y¡º:6

5d;<j�¾UeK�xg9�vGi/·;���3456ÓÔ/¬Ù>?�ARToolKit

¥xg9�, AR 7W6��:���x��&�01�Ò�1? [5]��Ò<�½�Ö×·

®< AR:ÝºP9`9e�o�¡Î?��<¼½2�£��¯ÍØ<x¡mÓÔÊg9

�/ðn��¼1xg9�Þajkv@Ao�¾×1Ò�1? [6]��Ò�vjk/ß»Ö

1ï�J0>?��¡xARvÀ§°¥*>*>�*?���:;çÒ?�  
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']%]']  ̈ ©ª/«�?*+, AR ¬`ab;  

! ÜOv��¼��/±*��x²�v@AK69Ý¡¥±¨©ª/«�?*+, AR¬

`ab;´/®¯�2�¤®¯¥x¹*/ç�vöÃx¸¹v��v³»Ê´µ�1¼�

v±¨©ª´/kl<«�?¬jkv¦§/s·� >?¾v¡�?�°|v²³âÏv

¬¡¥x£vÝÛÊ$�vÅÆ�¶.¡�?�£Ò�¦_<�v��<¥1Ò�12�x

¸¹v��v·6�¸¥��1½2¾v�x¼��1½2¬zv��ÓÔ¥x¬vÅ

ÆþvÕn¼¹7<¼?�£�¡x�v¬`ab;¡¥^ÙÚ AR3ÜaÝÞd/ m�

�º»^våæ/À�xÁÂ}<�1íîl¡èã*+/®�� ¸¹v¨©ª/À§

>?�£��x£�<¦_v¬z/ÕÖ��x�2�¾§O¡¬/ø�1?��¼�

3/®Ð>?�  

! �v¬jk¡¥xÜ¼v��<��¼|{}~9�<��>? �*+x²³/ø2â

Ï¡¥ò��¼1¬zv��ÓÔx£v¹ÈÊ$���/½¾¨©ª/åæ¡À§>?

��¡x�ÃUV¼ÓÔ/ò�ÃÊ> �®>?�*2x¦z�¨©ªÓÔ/µ\<®

>?��¡x¬z�$�x£v¿v¬À�v±=DR´¾ÅÆ>?��¾¡Î?�£

                                                   
5 �Á$78~P9`9eÂbñÃARv>Ä�¶P95d�h¾j/��?'�§¦Å�Á BPé, 2009. 
6 �Á$78~P9`9eÂbñÃARv>Ä�¶P95d�h¾j/��?'�§¦Å�Á BPé, 2009. 
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��xº»^vaP96¡åæ/®��£vñ<¦z/)§çÒ?�1½2À§<�½

�x*?¡§O<1?��¼la/.�xÇ�1ÈÉÊ=Ë<Í¼�?���:;¡Î?�  

! ¬-.���x*+, AR¬-./01?�¤®¯¡¥x¦z/`99P9avñ<

¬>?v¡¥¼�x^ÙÚÛ9�7�9/ß»àáâ¬~Gv m/ãä��1?�

�Ò/01�xCG åæ¡À§çÒ2¸¹vèãéê�¬zvm�Ò2*+/ÕÖ>?�

£��xyz{¡¥¦_v¬z/��ø?���?¾Õn¡�?����x HMD/01

2£3h`9a69ºvjk¡¥¼�x*+vñ¡CG·<åæ/ÕÖ>?*+, AR`:

59jk<�½�x���vu¹�3/¦§>?�  
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! *+, AR¬`ab;¥x¦0�<�2Ã 2Ív r/���1?� 

! Zµv r¥x¬`ab;<÷Ï?`9evø�ù�üýä¼��¡�?�¨©ª/

À§>?GÖxCGåæâÏ/øï2Ãx¬z� CGåæ�/ÕÖ��øï2Ã�1½2

`9evëÃì��ðn�¼?��2�½�xCGåæ¡øï2�¼1Æi/ó>ôõ�ö

Ø�Ò?��Ò<�½�x¬zv`6�¾jÊ¡m<³µçÒ?��¼�x`:59v

��<ÇÈ¼À§¡$ebe%&'/×����¡Îx¬$ebe%vÀ§vÉv&�

Ã<Í¼�?�*2x£v��¼"#·¼$ebe%/01?��¡x ÁÂ}/èãéê

<íîçï?���¡Î?����xGÖ<�½�¥åæ�¬z �Õ¼½�ø���*

�����Ãx̀ 9evëÃì�À§¥��¡�?�¥¢�¼1�ÐÕ<ø���*��x

ÁÂ}<ÊËl/.���*1x¨©ª /«�?��¥¡Î+xÅÆvÌ9<¼½��*

�JõR��?��Ò*¡<x*+, AR-./012¬`ab;¥¦_<¥0çÒ�Î

2�2â�x�æ¡¦z�/ó>�1�À§ùk¥�*Ã01�Ò�1¼12Øx`9e

vø�ù<v;/¸�2ÿ!¥×1Ò�1¼1� £v2Øx"#·¼$ebe%&'/J

õ�>?��¼Q(�/ì�¼1��Ò/ ÆB>?2Ø<x$ebe%O¡�v��¼4

5�Jõ��1���<-s�x¥0>?,Ê:~i9`9ev"#�J0¡Î¼1��

u�2�¬z/óï¼1GÖx`9evø�ù���¥� 1¶7 <�2`v��<xÍ

�vñ<öáÊÃ�z��Î�SO�½�ø�?�z��XaçÒ?nÔvñ¡x,<�

?/0¥^Î1�,<¥zvÏ6x=)x*vëÃ)�xzvuäv����? [7]�`�
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øx� 1¶8 /ø?�x2)FâÏvµvÐ¡¥x*Ú/=)>?���¡Î¼1�x³v

Ðv��<,�Í��xs(vz�/����=)¡Î?�CGåæ¡§¦z�/ó>GÖ

<÷1�¾xÕ¨Ö1ï?,/45>?��¡xÁÂ}<£Ò�«YçÒ¼�¼? JõR

��?����x,Ö4v"#<¥5ê��?�Ñ�v,��¼?¬z¾���?2Øx

,Ö4"#/J0�2���¾ ¬z��/ó�ÎÒ¼1GÖ�u��Òx6v:Ý79

8�ðn�¼?�£�¡x:~i9`9e<�?:;<R"#¾Ò0>? �øï21¡m

<ÁÂ}v:;/L�·<<R>?��¡xB#·<`9evø �ùvNO<Í¼�?�

u��Ò?�  

! ZÐv r¥x¬$ebe%/�v��< AR`ab;þ�×>?��1���¡�?�

§ìxyz{¡01�Ò�1?¬$ebe%¥x3dsMaxÊMaya¼�Ó0v²3ºeK

��j/01� CGiº�959�&'>?GÖ�õ�á�¡�?����xAR`ab;

¡v$ebe%&'<¥Ý7K�7eK�ðÔ¡�Ãx²3ºeK��jv395/Õ�

���¡Î¼1�£v2Øx$ebe%&'��Ý7K�7eK/ëÃÑ>ðn��?�  

 

! £�¡x¤@Avs·¥,Ö4"#�:;<R"#<Í1�ÿ!¦3/×1x "#·¼

$ebe%&'v2ØvQ(/RÎ)>��¡�? �?@·<¥x3²¬/×1x�v

¬`ab;vQ"R�¤®¯vT¸R/ÿ!>?�*2x3²¬ ¡¥0>?¬$e

be%/`<395v�×jk/®¯�x¦0Rv�1`ab;gn/sQ>�  

 

 

 

 

 

 

 

 
�  1-7Kü��¼À§v`  

 

 

 

 

 

 

 

 

 

 

 

 

 
�  1-8K,v�� 7 

                                                   
7 tÖ×ÐÃ,avi�~�;¶,/ø?mß»¶ÅØÙÚÛ, 1998( 
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Z%[  =^@A !

%]']  *+, AR -.<=>?@A!

! yz{¥xüEä��v��ýÒ?G¡�?�ô�vÜ'<¼Ò�1¼1|{}<�½

�xHMDvl-ÊÜ'¥.��xZ³Ý<�½�¾ÞÅÊieb¿ea�^Î¼,r�¼

?��Ò�vÅÈ��x¤@A¡¥*+, AR3ÜaÝÞd/012¬jk/®¯>?�

*+, AR3ÜaÝÞd/01?��¡xÁÂ}v�1ÇÈ)/¦§¡ÎxÑ�v�¡u¹

�3�Jõ¼`ab;<¼?�  

! ��¡¥x�Ò*¡@Ao��×1Ò2*+, AR`ab;<Í1�ßÄ?� 

 

%]']']  Virtual Showcase!

! Bimber�<�½�®¯çÒ2 Virtual Showcase[8]¥xÛ9�7�9/0123aij

¾Ý,v AR3ÜaÝÞd���x¦_<¬<01�Ò�1?��v¬`ab;¡¥x

Ý74�i5/Ø2���01?��¡¦z�� CG åæ�v¦�1hi6949eÀ§

/¦§��1?[9]� 

! ¬P9atv*+� CG åæ/ÕÖ>?��<�½�À§vÉ�&�Ãxde5�i

bÜ¹¼¬�Jõ�¼?����x¬z/ CG åæ<�½���<ó��xåæâÏ

/À>?�1�jk¥×1Ò�1¼1�*2x3aij¾Ý,vU,¬`ab;¡¥x

ÁÂ}<�1íîl¡èã*+/®>?��¥.�1�  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�  2-1KVirtual Showcase8 

 
 
 
 
 
 
 
 
 

                                                   
8 http://studierstube.icg.tu-graz.ac.at/virtualshowcase/ 
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%]']%]  dreamoc!

! dreamoc[10]¥xAR -./012 3D 3ÜaÝÞd`ab;¡�?��v¬`ab;

¥x3ÚvÛ9�7�9�àá3ÜaÝÞd��g4çÒ�1?2ØxÁÂ}¥��¼¡m

��ÇÈ<¬z/ø?���¡Î?�  

! ���x�v`ab;¥U,âÀvã«/×�s·¡o�çÒ�1 ?v¡x¨©ªÀ§

<äò¼�d�våæ/®>?���¡Î¼1 � 
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2.1.3. Shader Lamps 

! Shader Lamps[11]¥xÝ74�i5¡¦z�<��åæ/�/>?��<�½�x��

¼À§/Jõ<>?����xz�ÀÚv¸¹v¨©ª¥ å§¡Î?�x£v¿©v¨©

ª/À§>?��¥.�1� 

 

 

 

 

 

 

 

 

 

 

 

 

�  2-3KShader Lamps10 

                                                   
9 http://audioviz.co.uk/dreamoc 
10 http://web.media.mit.edu/~raskar/Shaderlamps/ 
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%]%]  yz{¬<=>?@A!

! AR-.¥x¤|ø?���¡Î¼1�58/å·¡Î?�1�Eæ��xyz{<÷Ï

?Gfgh<��J0çÒ�1?�yz{<÷Ï?åæ¬<Í1�xV¥^,åæx

ç�åæxa�dWåæxg68åæx`78Þ9`9eåæxEèåæxde5�ib

Ü¹åæ<òr��1?�E<£vñ¡xÛ9�7�9/01�¬z<åæ/Ö4>?

g4¾i£49e¥EèåæxL98Î6bÜ:ºbÜ¥de5�ibÜ¹åæ<`78

Þ9`9eôõ/æÉ�2åæ¬lm<òrçÒ�1? [12]�£v��¼åæ-./01

2yz{¬<=>?@A¥x�Ò*¡<1�Í�×1Ò�1?�  

! ��¡¥xE<åæ-./01�x¬zv��ÓÔÊ¨©ªvÀ§/s·��2@A

<Í1�ßÄ?� 

 

%]%]']  3456¬P9a !

! éê�¥x3456-.<�½�¬zv��ÓÔ/«FJõ<>?¬P9a`ab

;/®¯��1?[13]�3456¬P9a¥x¬P9av��< mçÒ2 4Úvàá

3ÜaÝÞd�¡h6��g4çÒ?xCG/J0�2de5�ibÜ¹¼¬lm¡�?�

 ªce�<�½�ÁÂ}�Ðë,h¹4�ijv¡mfìí/þî>?��¡x¬z

vÛeWºeK/Jõ��xÁÂ}¥ÇÈ¼ùN��ø21ñò/ÁÂ>?���¡Î?� 

! ���x�v¬`ab;¥��vÁÂ}v»<��>?U, v¬`ab;¡�Ãx

yz{v��¼��v��ýÒ?ä ¡¥xÑ�vÁÂ}�u¹<ÁÂ¡Î?���Õn

¡�?�*2xU,v`ab;¡¥¨©ª/À§>?��¥.�1�  
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11 http://jp.diginfo.tv/2010/10/20/10-0228-f-jp.php 
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%]%]%]  |}v��/�3>?¬`ab;  

! ïx�¥xyz{¼�v|}vðñvò½2 Gi<÷1�x£v¸¹v��/�3>?

��/s·��2`ab;gn/×½2 [14]��v`ab;¡¥x|}våævó/¡m/

�ä�x£vó/¡m<÷Ï?§ìvÍ��|}våæ/�ô>?��¡x|}v �3/

¦§>?�ÁÂ}¥xó/çÒ2O;< mçÒ2 HMD /-0�x|}våæ�¬z

/Ö1ï�ø?���¡Î?� 

! �v¬`ab;¡¥xHMD/Rî>?ðn��?�£v2Øx£vZ0Êieb¿e
a�^Î¼ r�¼?�*2x£ÒõÒvÁÂ} �ô�/l->?ðn��?2Øxµ)

<��v|{}þ��>?���.�� xô�vl-<öÒ�1¼1�<�½�¥x"¼

��+÷ø<¼?�  

 

%]N]  ¦_v�0` !

! *+, AR-./012¬jk¥x¦_<¬~¼�¡01�Ò�1?�  

! ù¤Vvú:9%ce59ÍÎ�º9¡otçÒ2ÃThe Spirit of Beauty¬Å¡¥xÛ

9�7�9/012¬�×1Ò2[15]���¡¥x¬P9at<3cd¿9��æ��

�íG�x48�º9v3cde$ecÝjÊ�¼�9W¼�/Æb��1?� 2â�x

åæ¥¬z<ÓÔ/H1>?s·¡¥0çÒ�÷Ãx¨©ª /«�?s·¡¥01�Ò

�1¼1� 
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12 http://www.roppongihills.com/events/2009/11/vancleef.html 
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%]O]  ,ab!
! ,a<=>?@AvÝÛ¥û�x�Ò*¡<��v@A� ¼çÒ�Î2�s�,vüý

/jÏ�le?"#/,la�11x£vla<·µ1�,vÚ+/X?��/,Xa�

1��*2x,vÊ1/Y6>?la/,a�11x,a�·e?þÅ/b12¾v/,

ab�1��!

! §ìx£vñ¡¾��b�?¾Q°¼b�çÒxÙþ,b�A�,b �£v·ÿ�¼½

�1?�,Ö4"#<=>?¦3þÙ/�Ø?O¡,a¥ úû<Õn�¼?2Øx��¡

¥x��b�x£v·ÿ�¼?Ùþ,bxA�,b<Í1�ßÄ? [16]�!

!

!" Ùþ,b!

! Young � 1801 (<èä�xHelmholtz <�½� 1868 (<�4çÒ2�~89jev

Å#�·ÿ<¼½�÷ÃxÙþ,væk#,<�Ã��v,��'Ã)ï?��2�  

! �+v:a~`ab;<¥ R(ª)G(¬)B()<��>?¯qrv$Ú�FL $Ú�xM

$Ú�xS $Ú�P�x£ÒõÒ%ç<g4çÒ?&ÁBÖ<�?la&Á� �Ãx'ê

'xñê'x(ê'vC/jÏ?�£vüý<�Ã,/Xa>?�  

 

!!" A�,b!

! 'LwO (<Wd%v·ÅG} Hering<�½�)��Ò2�º,¥,av?¾·¤·¥R

-¡�?�x£�<¥,vø�¥½*Ò�1¼�½2�*2xÙþ,b¡¥ª1C�¬v

Cv#,<�½�·e?«,vñ<xª�¬v/ì/le�Ò¼1�1�*+;��½2�

Hering¥xªf¬ff«/Xa·sn,¡�?ËÅ,þ,��x±©—ª ±́ª—¬ ±́«

— v́ÙßvA�,/èä�x��-?,�¥�Ò�vß»Ö1ï¡À§¡Î?��2�

*2xª�¬x«�¥.1</0��÷Ãx�Ív,�vñ<ª»�¬»x�?1¥«

»�»¥u¹</ì�¼1��2�  

!

!

!

!

!

!

!

!

!

!

!

�  2-6KA�,bv,�� (a)�A�,4ò<�?À§ (b)13 

!

!

!

!

                                                   
13 tÖ×ÐÃ,avi�~�;¶,/ø?mß»¶ÅØÙÚÛ, 1998 
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!!!" ��b!

! '(<12½�Ùþ,b�A�,bv#1�ô1�12�x��b<�½��}��Ø

��Ív,a²36���ÕÖçÒ2��Ò¥x:V2Þ]6¡¥ju����Ùþ,²

36/x:&ÁîS3t¡vÓÔ4ÅÞ]6¡¥A� ,b/ß»Ö1ï2b¡�?� !

! 5$Ú�F6P��v7J�8$Ú�F9P��v7J/Ö×>?��<�½�xª»

�¬»�v:;�×1Òx5$Ú�F6P�8 $Ú�F9Pv7J/æÿ>? ��<�

½�«»�:Ãx�Ò/<$Ú�F=P��v7J�Ö×��«»�»�v:;�×1

Ò?�*2x�Ò�¯$Ú�vî°7Jv?Ë�>Ú���vî°7J<�Ã2?çv:
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ZN[  `ab;v$ecÝj !

! ¤[¡¥x̀ ab;v$ecÝj�¦§jk<Í1�ßÄ?�̀ ab;v¦l<�2Ãx

*+x¬<Í1�vl?@FG}PÊAÙfZ³vø¸}/±*��À§�21¨©ª

<Í1��#/Õ¨x¨©ª�¥B�/=p�2�Y<xyz{¬x¨©ªÀ§x$e
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¶·¼ªòf*ª�¿©<�?xD?le´��?�*2xrXzE<¥±£vGiÊ£
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<GH¼¾v¡�ÃxGiÊ¹È <�½���¡x�<�½�leù¾µ�¡¼1���
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¥I1²³xÍ*Ã±Q*´v¬�õ�á�¡�Ãx±¤*´v¾v/¬>?�1�

º»¥"¼�½2�±Q*´v¬¡¥x��Ê´Î/À§>?���¶.¡�?�¬z

vÚ+Ê§Ov��¥x|}�§ì¡¥^Î�J¼Ãx¦_vKñÊ�L§Gvñ¡¬

z/ø?��<�½�x£v%Ev*ª/le?���¡Î?�£�¡x¤®¯¡¥x¹

*v��/M½2MvN11Ê�L§Gv���1½2¤*vla/¨©ª���À§>

?��<�2� 

 

N]%]  `ab;nö!

! yz{¬�¨©ªÀ§x$ebe%iº�959v¯Ív:;��x`ab;nö/

=p�2�¼÷xyz{¬<¥xG}xZ³AÙxÁÂ}v�;/½¾� !

! *+xyz{¬<öØ�Ò?OP��=p�2�yz{¥QRSTx��v��ýÒ

?G¡�?�*2xô�vl-¥Ü'<öÒ�1¼1�<�½�ÅÆvÌ9<¼?JõR

��Ãxyz{<�½�¾xZ³Êieb¿ea�^Î¼÷ ø�¼?��2�½�x ��

�¡u¹�3�Jõ¡x¼÷�Íô�vl-ÊÜ'/M1¼1`ab;�x*Ò? �*2x

G}vù��¥x¤z/ÁÂ}vs¡��ø?���?¾Õnâ�1�Lø/12â12�

£3h`9a69v��<x3ÜaÝÞdvåæ/���ÁÂ>?v¡¥¼� xsvW<

�?¬z/·¡ø?���£�xyz{<ýÒ��Ø��3¡Î?��¡�Ãx��v

ÁÂ}¥¤z/ø?2Ø<yz{/ýÒ?�*2x¬AÙv�;¡¥x¬$ebe%

v�U�uE<¡Î?��¾Õn¼½dej¡�?� !

! Y<x¨©ª/"#·<À§>? 2Ø<ðn¼ôõ/=p�2�¨©ª/À§>?2Ø

<¥xÁÂ}/��<èãéê<íîçï?���ðn<¼?��2�½�xÁÂ}v:

�/&�©¡�L9¡Î?���Õn¡�?�*2xCGåæ<�½�À§çÒ?èãéê

�¬zvm�Ò2§¦éê6�<øï?x�?1¥ÕÖ��øï?��<�½�x¹*

v��Ê*+·¼ÕÖ/À§>?�£v2Ø<xCGåæ<�½�ó>ÄÎñò/��<ó

>ôõ�ðn¡�?�!

! $ebe%&'/×�O ¡¥xÓ0v²3ºeK��j¡uE<$ebe% &'�Jõ

¡�?��ÊxV/v¬$ebe%�� 0¡Î?�1½2���ðn¡�?��Ò¥x

`ab;v¦0�/u�?��¡Õn¡�?�À N¶' <`ab;nö/>�!



15 

À  3-1K`ab;nö!

yz{¬! f ���¡u¹�3�Jõ¡�?�� !

f ô�vl-ÊÜ'�ün¡�?�� !

f ieb¿eaÊÞÅ�®¡�?�� !

f ÁÂ}�Çòvs¡¦z/ÁÂ¡Î?�� !

f ¬$ebe%v�U�uE<×�?�� !

¨©ªÀ§! f ^ÙÚ¡åæÀ�¡Î?��!

f åæ�¦z/6�<øï2ÃxÕÖ��øï2Ã¡Î?��!

$ebe%&'! f Ó0v²3ºeK��j¡$ebe%&'�Jõ¡�?�� !

f V/$ebe%v�0�Jõ¡�?�� !

!

N]N]  `ab;nd!
! ��¡¥xOWv`ab;nö/¦§>?g4nd<Í1�ßÄ?�Ü¼v��<°ô

õ/�Ã¸�2�  

 

X ^ÙÚÛ9�7�93ÜaÝÞd 

���¡vu¹�3/Jõ<�xÁÂ}<ô�vÜ'Êl-/ðn��¼1*+, AR

`:59ù¸/Y0>?�º»^våæÀ§<�½�xZGlv�?èãéê/À§

>?�*2x*+, AR-.<�½�èãéê�§¦éêvÕÖ/¦§>?� 

[ LEDÝ74�i5 

èãéê�§¦éêvëÃì�¥xLEDÝ74�i5/Ø20���01?��¡¦

§>?� 

\ Ý7K�;`ab;  

Ý7K�;`ab;<�½�V/v$ebe%ÊÓ0²3ºeK��j<�½�&'

çÒ2$ebe%/*+, AR¬`ab;þ�×>?� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  3-1K`ab;nd  

!"#$%&'()*'+,-./0!

1"234 .56789!

:".5;*<=-><!
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ZO[  *+, ef ¬`ab;!

O]']  ARView!

! ¤@A¡¥xíî,Ý74�i`9e-.FIPT : Immersive Projection TechnologyPv

u�ù<·µ1�@Ao��×1Ò�Î2xíî, AR 3ÜaÝÞd`ab;¡�?

ARView/¬ò�þ�0>?�IPT�¥x̂ ÙÚvaiº9e¡�9cv¿©/]���

¡�9c<íîlv�1èã*+/®>?-.¡�?�ARView¥x�Ü6;,vÛ9�

7�9/¥0��1?2Øx^ÙÚÛ9�7�93ÜaÝÞd/ m>?���Jõ�¼

Ãx�9cv:�/&�©¡�L9>?���¡Î?��v;<÷1� ARView ¥¨©ª

/À§>?v<Q"¡�?� 

! ^_�¥xARViewv��¼<÷1�x§¦z��èãz�+v¦�1hi6949e/

À§>?2Øvjk/®¯�2 [17]�¤@A¡¥x�vjk/¨©ªÀ§<�0>?� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  4-1KARView ¡v¬v`  
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O]%]  `ab;g4 !
! AR¬`ab;vg4nd/Ü¼<>� 

i) Û9�7�9�Ü6; 

Ý74�i5<�½��/çÒ2åæ�¦_v¬*+/CG·<ÕÖ>?�

¥0>?Û9�7�9¥J:C�|` 87.8a��|`���xÁÂ}<Xaç

Ò<�1� 

 

ii) abÞhÝ74�i5  

CGåæ/�/>?2ØvÝ74�i5���x Stereo Graphicsév DLPÝ

74�i5 DepthQ/¥0�2� 

 

iii) LEDÝ74�i5  

hi6949e/À§>?2Ø<x¬z<C/¸�?Ø2���01?�¤

@A¡¥xbcâv LEDÝ74�i5 TDP-FF1A/012� 

 

iv) PC 

CGåæÞedºeK0�Ø2Ý74�i50åæÞedºeK0v 2ev PC

/¥0>?� 

 

 

 

 

 

 

 

 

 
�  4-2KDepthQ14 

 
 
 
 
 
 
 
 
 
 
 

�  4-3KTDP-FF1A15 
 
 

                                                   
14 http://www.stereo3d.com/depthq.htm 
15 http://vancouver.en.craigslist.ca/rch/ele/2183648504.html 
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�  4-4KARView v��  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  4-5K`ab;g4  

 

! þÅ¥Yv��<¼?�*+xåæ�ÁÂ}vOñ< mçÒ2 CG åæ0Ý74�i

5��xfÚ< mçÒ2aiº9eþ�/çÒ?�£våæ¥xfÚ<��� 45)vç

g¡ mçÒ2Û9�7�9�Ü6; (3.0¦4.5m)<A§çÒ?��2�½�xÁÂ}¥x

¦Úv¡m<åæ/ø?���¡Î?�*2xÛ9�7�9�Ü6;v�|`�úû<�

12ØxÁÂ}v¡m��åæâÏ¡¼�x�ù<m�Ò2¦z�¾ø?���¡Î?�

åæ¡À§çÒ2èãéê�¦z�/ÕÖ>?GÖ¥xØ20Ý74�i5¡¦z�<C

/¸�?�u¹<xCGåæ0Ý74�i5��¥èãéêvñ¡¦z��m�Ò2ñò/

ª�ÞedºeK�2åæ/�/>?�>?� xèãéêv¦z�ñò/ëÃh����

¡Îx£���¦z�/ø?���¡Î?�  
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O]N]  hi6949eÀ§jk !

! ��¡¥xARView<÷Ï?¦z��èãz�+vhi6949eFói=DPvÀ§j

k<Í1�b2>?�ARView ¡¥xLED Ý74�i5/¦z�vØ2���01?��

¡x¦�1hi6949eÀ§/¦§��1?�  

 

(: )  ¦z��èãz��ÃjW<�?GÖ  

1j èãåæv¦z��èãz��Õ¼?ñò/ª �ÞedºeK�xÕ¼½2kl

/ëÃh�� 

2j LEDÝ74�i5���/>?åæ<x¦z�v©,v²36/·4�x£vñ

òâÏ<C/�/>?�  

  

(d )  ¦z��èãz��Ã�m<�?GÖ  

1j LEDÝ74�i5���/>?åæ¡xèãz��Õ¼?ñò/ª�Þedºe

K�x£vkl<Ø2�¸2�¼1��<>?�  

2j £vO��èãåæ/�/>?�  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  4-6Khi6949eÀ§ 16 

 

                                                   
16 ^_D\E, ´·hi6949eÀ§ôõ/n�2íî, AR3ÜaÝÞd<=>?@A, oê^G^G_y" p

`ab;ÓÔ4G@Ak!"#$ , pp19-20, 2009. 

§¦z� èãz� 
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O]O]  ¦3lmvgn !

O]O]']  ̀ ab;g4 !

! ¤@A¡¥xÿ!¦3/×�2Ø<¦3��/gn>?ðn��?�£�¡x� 4¶7 �

� 4¶8<>��¼U,v¦3lm/gn�2��d�¥�ç 650mmxÉ 800mm¡�?�

*2x¬zv^Îç<Ö1ï�xåæ�d�Ê¬z m¡m/¨©¡Î?��<�2� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  4-7K¦3lmv`ab;g4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
�  4-8K¦3lmv��  
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N]O]%]  e*H¦��/�d� !

! �v¬`ab;¡¥x`ab;vOñ<Ý74�i5/ m�x 7�9<A§çï�

aiº9e<åæ/�/ ��1?�£v2Øxaiº9e<�/�2åæ¥e*q»/·

e�÷ÃxH¦>?ðn��?� OpenGL /¥0�2Ý7K�;¡vq»H¦vùk��

�xbia8Îg¾¼eK/¥0�2ÐÕÞedºeKvùk[18]��?�x��Þ9;<

�>?¬Ù4År)�s¼�x�Þ9;Þ9j�Uç�¼?���u��Ò2�ARViewv

��¼¡¥x¹ò�ù¸vç�åæ/�/>?��/ut��Ee*q»H¦vjk[19]

�01�Ò2��vjk¥xèãåæ/·4>?Ý7K�;O¡e*q»H¦/×�¾v

¡�?�¤@A¡gn�2¦3lm¡¥x�/uÑ�w12Øxq»¾£Òõ�^Î�¼

1�£�¡x¥0�2Ý74�i5 DepthQ ve*q»H¦ôõ¡���2� DepthQ v

H¦ôõ¡¥xv 10w*¡H¦>?���¡Î?�¦3lm<÷Ï? e*q»H¦�v�

/�d�/� 4¶9 <>�¼÷x�Ò¥aiº9e/¦3lmvOñ�Ã 65cm v¡m<

 m�2GÖv�d�¡�?� 

 

 

 

 

 

 

 

 

 

 

 

 
�  4-9K�/�d�  

 

O]o]  ¬$ebe%vJ0 !

! �Ò*¡xAR`ab;v$ebe%&'<¥xOpenGL¼�vK��Ü¾i�d¹�º

/012Ý7K�7eK�ðÔ¡�½22Øxl?XY�ðn¡�½2 ����x§ìy

z{¼�¡OåçÒ�1?åæ$ebe%võ�á��¯ DCG²3ºeK��j��:<

�½�&'çÒ�1?�£v2Øx*+, AR¬`ab;¡¬$ebe%/¦l>?2

Ø<¥x$ebe%&'�Ý7K�7eK/ëÃÑ>ðn��½2�  

! £�¡¤@A¡¥x3DCG:ÝºP9`9e&'%96¡�? REMOFx¸~é:dh

¾jP/012Ý7K�;`ab;/01x395v�×/×½2 ��Ò<�½�x²3

ºeK��j¡&'çÒ2$ebe%/ AR`ab;¡¦l>?���Jõ<¼ÃxV/v

¬$ebe%våJ0�¡Î?��<¼? �*2xÝ7K�7eKvl?XY�¼��

¾$ebe%/&'>?���¡Î?v¡x¦0RvNO�:;¡Î?�  
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4.5.1. ¯DCG ��j��:  

! ¯DCG¥x$e¼8959fK��Ü¾ivò�¡¯YÑ*+<²3ºeK>?-./

Q>���xåæ&'vò�¡��01�Ò�1?��j��:���¥± 3ds Max x́

±MAYA x́±SOFTIMAGE´¼���?��Ò�v��j��:¥��¼ôõ/Ì0xÞ

edºeK/j956·<�½9j��1?�Ü¼<x¯DCG��j��:/012$e

be%&'v·¤·¼�Ò/>�  

 

$ebe%&'v�Ò  

1j  ²3ºeK  

*Ú/'4>?�  

! 

2j  -l ä  

'4�2²36<gbº:6Êbia8Î/ ä��x-l/Bä>?�  

! 

3j  �dbÜeK  

Ø2 ä/×��Ø2vqr/Bä�x£Ò<�e�y//ÍÏ?�  

! 

4j  :~i9`9e  

:~i9`9e/ ä>?�²36v´ÎâÏ¡¼�x�i�V9iÊ-l��¾��

¡ä\>?�*2xUÎ�i59<:~i9`9e/ÍÏ?GÖ¥x¡9%z�<�Í

vK69Ý���ä\>?�  

�ûxåæ&'vGÖv¯DÞedºeK¥ NTSC17v(%<·µ1��{ 30�Þ9;

���&'çÒ?�3dsMax <÷1�x¹+¥�Þ9;����ä\çÒ?��Þ9;

/Qä�x�Þ9;z�<´Î/íÌ>?�  

! 

5j  ÞedºeK  

&'�2395/�Þ9;z�<þÿ��x±²Ù/'4>?�  

 

4.5.2. REMO 

! REMO[20]¥x3DCG :ÝºP9`9e&'%96¡�?�¯dsMax vÝ�Kde��

j REMO Exporter�$eL95<�½�x̄ dsMaxO¡&'çÒ2¬$ebe%/ AR

`ab;<�|>?�  

! j}¥Yv��<¼?�*+x̄ dsMaxO¡&'çÒ2395F.maxP/ REMO Exporter

<�½�xREMO395F.xrmP<��>?�Y<x$eL95¡ AR`ab;<T»à

»Jõ¼395F.rmwP<��>?�?@·<x£v395� REMO �d¹�º/01

2Ý7K�;<T»à*ÒxAR`ab;¡¦l>?���¡Î?� 

! ~ß�2��<xÓ0v²3ºeK ��jvñ¡`¿ºhä\/����>?���¡

Î?�Í*Ãx$ebe%&'¥²3ºeK��jO¡ ��×����¡Î?�REMO /

01Òøx$ebe%&'v4p��Ý7K�7eK/��<ëÃÑ>���¡Îx AR`

ab;þv395�|v r�ÆBçÒ?�  

                                                   
17 National Television Standards Committee : ��v£3h(¸ 
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�  4-10KREMO <�?395v���79  

 

4.5.4. AR ¬`ab;¡v¦lùk  

i)  $ebe%&'jk  

! èãéê�§¦éêvÕÖ/¦§>?2Ø<xCGåæ0vÝ74�i5���/>?å

æ�Ø20Ý74�i5���/>?åæv 2 Ív`9e/ 3dsMax O¡'4>?ðn�

�?�W}¥èãéê/À§�2¾v¡x�} ¥¬zvª1¯D ²36/¬R�2¾v

¡�?��v�Îxèãéêv`9e<¥�ûv:~i9`9e<æ��xÕÖÀ§v5

d7eK¡ª1¬zv²36/`9evñ<)§çï?�x`9evñvèãv¬z

/ª�>?��¼:~i9`9e¾ ä>?�*2xØ20 v`9e<¥xèãéê�¬

z�Ö4çÒ?5d7eK¡xª1¬zv²36�©���>?:~i9`9e/ 

ä>?� 

! Y<x395v��4p<î?��Ò�v395¥ REMO Exporter<�½� XRM��

9g¾jþ��çÒ?�£��x?@·<¥$eL95¡ AR`ab;¡¾T»à»Jõ¼

RMW��9g¾jv395þ�U<��çÒ?�  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  4-11KAR ¬`ab;*¡v395v�Ò  
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ii)  `9evëÃì�jk  

! AR`ab;¡¥x2evÝ74�i5våæ/�/>?5d7eK/&�>?��¡`

9evëÃì�/¦§��1?�À§���xèãåæâÏ/®>?GÖ�¬zâÏ

/øï?GÖx£��èãéê�¬z/ÕÖ>?GÖ��?��v�ÎxØ2Ý74�

i50våæ·4<¥xOpenGL ]9avÝ7K�;<·µ12`ÎW�g¾¼eKv:

6�º�;/�0��1? [22]�¤@A¡¥x�Ò/¦§>?2Ø< REMO�d¹�º/

¥0��1?�� 4¶12< AR`ab;v��j��:g4/>�2â�x�vjk/0

1?2Ø<¥xØ2Ý74�i5vÞe�¡mxÞe�C�ùNxØ2Ý74�i5vì

íùNxØ2Ý74�i5v�/¡m��d�/���eØ[¢��1?���W®�¼

?��Ò�vÓÔ/¾�<��x�9cv:;¡m/�i�¡m��2åæ�µ)·4ç

Òx£Ò/*2xÝ74�i5vÞe�¡m/�i�:;��2åæ<ÞedºeK��

>�£���·4çÒ2åæ/�/>?��¡x�9c��ø2�Î<¬zvñò<â

ÏØ2/¸�?���¡Î?�Ü¼<x£ÒõÒÀ§v�Î<�v��¼&��¼çÒ�

1?�/>�*2x£v�Î<�/çÒ?x�9cv:;��ø2åæ/>�  

 

 

 

 

 

 

 

 

 

 

 

 

�  4-12KAR ¬`ab;v��j��:g4  

 

X  èãåæâÏ/®>?GÖ  

¬z<Ø2/¸�+<xCGåæâÏ/�/>?�  

�v�ÎxØ2Ý74�i50vPC¥¬zvª1²36/ÞedºeK��1?�

2â�x��vª<u���1?v¡xªµ,¡�ÃÍðçÒ2åæ/ÞedºeK

��1?��<¼?� 

 

 

 

 

 

 

 

 

�  4-13KèãåæâÏ/®>?GÖ  
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[  ¬zâÏ/øï?GÖ  

CGåæ/���x¬z<Ø2/¸�?�  

CGåæ0v PC¡¥xåæ/¹�¾i:�j>?¼���S½ªvåæ/Þedºe

K>?�Ø2Ý74�i50v PC¥x¬zv©1²36/ÞedºeK>?�  

 

 

 

 

 

 

 

 

 

�  4-14K¬zâÏ/øï?GÖ  

\  èãéê�¬z/ÕÖ>?GÖ  

CGåæ<�?èãv¬zvñò/ëÃh��u¹<x¬z<Ø2/¸�?�  

CGåæ0v PC¥xèãv¬z/ª�ÞedºeK>?��v�ÎxØ2Ý74�

i50v PC ¥xèãv¬z�ª�¼?v�ue5d7eK¡¬zv©1²36

/ÞedºeK>?�  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  4-15Kèãéê�¬z/ÕÖ>?GÖ  
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Zo[  ,Ö4"#<=>?¦3 !

o]']  ¬zv,v2)<=>?¦3 !

o]']']  sn!

! *+, AR¬`ab;/01?GÖxCGåæ�/0vÝ74�i5�Ø20Ý74�

i5/&�>?��¡xCGåæâÏ/øï2Ãx¬z/øï2Ã>?���¡Î?�¬

z/ CG åæ¡ó�21GÖxØ20Ý74�i5¥¬z<C/¸�¼1��<&�

çÒ?��<x¬z/øï21GÖ¥x¬zþØ2�¸��Ò?��v����x�

v¬`ab;<÷Ï?`9evø�ù¥,v2)F2?çP���/0��1?���

u��Ò2�  

! £�¡x*+x¤¦3¡¥¬zv,v2)�ø�ù<.�?/0/=>�2� 

 

o]']%]  ¦3ùk !

! ¦3¥x¦3lm/01�×½2�¬zvÈ1Ã� ��¥0>?¦z�/Û9�7�

9v�ù 400mmv¡m< m�x¦z�<Ø2/¸�+<èãåæâÏ/À�2Ú+¡x

¦z���v��<ø�?v�/ÿ!�2��3}¥ 10q¡x�3}��<ÍÎ¯Á�Ã

��¦3/×½2�  

 

A) ¦z� 

,É/Ì2¼1¤¥,vñ��x2)ÏvJ¼? 4 �v,ø¤�9W/¥0�2��

9Wv¢m¥�ed;��x�3}��1?�<�S/��2�  

¼÷x,ø¤�9W¥FxP�¤��93cde@Aiv,ø¤�9W±3cdej

9e 130,À SF91mm¦64mmṔ /012� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  5-1K¦z� m¡m  

 

CG åæ  

¦z�  
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À  5-1K�9Wv2)Ï  

�9W No. 2)Ï 

1 N9.5 
2 N7 
3 N4 
4 N1.5 

 

 

 

 

 

 

 

 

 

 

�  5-2K�9Wv¢m`  
 

B) CGåæ 

OpenGL �d¹�º/01�x®µ,¡�ÃÍðçÒ2åæ/À�2� 5 ,/ 1 K

69Ý���x,É/Ì2¼1¤¥,�,É/ÌÍQ¥,<òÏ�¦3/×½2� 20

{�<,����xÀ}¥�ed;��2�  

 

" ¤¥, 

CGåæv,v2)FåæCv�çPv/0/=>>?�  

2)¥,É��Ê�ç/Ì2¼1¤¥,/·¸��xÅã·¼ª¥�xÅã·¼

©¥ 10 ¡ÀçÒ?�OpenGL ¡¥xRGB vÏ/ 0.0~1.0 v+¡,/Qä>?�

£�¡x©�ª/2)v?^Ï�?UÏ��xº+�<¼?��<Ü¼vñ+,

/Qä�2�À 5¶2< RGBÏ/>� 

 

" Q¥, 

CGåæ�,É�¥)/ÌÍxQ¥,vGÖv/0/=>>?�  

,�¥gec6,��<·µÎx RFªPfYF«PfGF¬PfBFPfPF�P

v 5sn,/012�Q¥,v2?ç¥2)�¥)/µä��2GÖ¡¾x��

le?la�¥J¼Ãx��<>µ>?���.�1�£�¡xj9evs£<

·µÎxñ�Ïv2)�?^Ïv¥)/�?�,F££¾Wj9eP<j9e/

Ö1ï2�À 5¶3< RGBÏ/>� 

 

�j9e[21] 

! j9e�¥x2)�¥)vÑÖs£�¾1�?¾v¡x,�vue~�¡¾x2f

�x�f�x�f�x�fÄv¨�vÊ1��?��v,v¨�vÊ1/j9e�1

��uµj9evK69Ý<�?,¡¾x2)vÊ1¥�?�xËÅ·¼2?ç/�

�?���¡Î?� 

?! 1! :! @!
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�  5-3Kj9evs£  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  5-4Kj9ev¢m�  

 

À  5-2K¤¥,v RGB Ï  

 RÏ GÏ BÏ gec6��9`ab;  ,ø¤ 

 
 
© 

 
 

1.0 

 
 

1.0 

 
 

1.0 

 
 

N10 

 
 
 
 
 

 
 

KÞ9� 

 
 

0.8 

 
 

0.8 

 
 

0.8 

 
 

N8 
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KÞ9¤ 

 
 

0.6 

 
 

0.6 

 
 

0.6 

 
 

N6 

 
 
 
 
 

 
 

KÞ9¯ 

 
 

0.4 

 
 

0.4 

 
 

0.4 

 
 

N4 

 
 
 
 
 

 
 

KÞ9� 

 
 

0.2 

 
 

0.2 

 
 

0.2 

 
 

N2 

 
 
 
 
 

 
À  5-3KQ¥,v RGB Ï  

 RÏ GÏ BÏ gec6��9`ab;  ,ø¤ 

 
 
ª 

 
 

0.93 

 
 

0.10 

 
 

0.24 

 
 

4R 3.5/11 

 
 
 
 
 

 
 
« 

 
 

1.00 

 
 

0.83 

 
 

0.00 

 
 

5Y 8/14 

 
 
 
 
 

 
 
¬ 

 
 

0.00 

 
 

0.50 

 
 

0.00 

 
 

2.5G 6.5/10 

 
 
 
 
 

 
 
 

 
 

0.00 

 
 

0.60 

 
 

0.84 

 
 

10B 4/14 

 
 
 
 
 

 
 
� 

 
 

0.65 

 
 

0.34 

 
 

0.66 

 
 

0.3RP 4.8/12.2 
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C) ÿ!ùk 

À 5-4 <�2ÿ!·¸<·µÎx�9Wvø�ùv 5 ��¡ÿ!�2�ÿ!¥xå

æv,��1?�<��v�9W<Í1�×½2�  
 

À  5-4Kÿ!·¸  

;� ÿ!·¸ 

2 �9W���<ø�¼1  

1 �9W�õ�á�ø�¼1  

0 �0�¡¾¼1  

-1 �9W�ÊÊø�?  

-2 �9W���<ø�?  

 

o]']N]  B#!

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  5-5K¤¥,åæ¦�9W  
 

À  5-5KÐÑ¢mòÒòÓB#F¤¥,åæP  

A'-! 90.!BBB!CDE! FGH! CICD! J!K! LMNO!

PQR+S! 1T@UVT!W! !X! !@UXTT! !!YU1YZ! U[[[!

\]! XUTYX! !! XUTYX! VYUT!!! U[[[!

^W_`! 1VTUT11! :! X1UX@!! V!@UZVT! U[[[!

abWcd! @UTZ@! @! !U1!Z! XU:Y!! U[[[!

^W_`!e!abWcd! !U[XY! !1! U[X!! UV[1! UV@T!

fg! !TU1[Z! !@[! U!:[!   

hE! :!1UT@Z! !Z[!    

PQhE! :[1UXTV! !YX!    

WU!i1!j!k!UX@[!lmnop!i1!j!k!UX:1q!
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À  5-6K�9W/nÔ�>?�ÕÖ×B#F¤¥,å æP  

Tukey HSD 

XYr!stuv!lBq!^W_`! lwq!^W_`!

CIKxg!lBywq! z{fg! LMNO! |}! ~}!

�@! U!VV!! U[T[Z@! U!1X! yU[:1Z! U:TZT!

�V! 1UY:XZe! U[T[Z@! U[[[! 1U:1XX! 1UV@X:!

�!UY!

!

�XUY! 1UTTTTe! U[T[Z@! U[[[! 1UZVX!! :U[XT@!

�!UY! yU!VV!! U[T[Z@! U!1X! yU:TZT! U[:1Z!

�V! 1U:Z1Ye! U[T[Z@! U[[[! 1U!Y1T! 1UYV11!

�@!

!

�XUY! 1UV!!Ve! U[T[Z@! U[[[! 1UY[1[! 1UX1!:!

�!UY! y1UY:XZe! U[T[Z@! U[[[! y1UV@X:! y1U:1XX!

�@! y1U:Z1Ye! U[T[Z@! U[[[! y1UYV11! y1U!Y1T!

�V!

!

�XUY! U:@X1e! U[T[Z@! U[[[! U!:XY! UYYTT!

�!UY! y1UTTTTe! U[T[Z@! U[[[! y:U[XT@! y1UZVX!!

�@! y1UV!!Ve! U[T[Z@! U[[[! y1UX1!:! y1UY[1[!

!

�XUY!

!

�V! yU:@X1e! U[T[Z@! U[[[! yUYYTT! yU!:XY!

��CIK���������!

!fg��CICD!lfgq!k!U!:[!���!

eU!CIKxg�![!

 
À  5-7K�9W 1 <Í1�v�ÕÖ×B#  

Tukey HSD 

XYr!stuv!lBq!abWcd! lwq!abWcd!

CIKxg!lBywq! z{fg! LMNO! |}! ~}!

U@[! U1@YT:! U1[VXZ! UVZ!! yU:Y1!! UT@:V!

UZ[! U:!ZZV! U1[VXZ! UYYY! yU1T!1! UX!@Z!

UT[! UZ!TVYe! U1[VXZ! U[@[! U[1[T! !U1!ZV!

U1[!

!

!U[

[!

UZX!ZVe! U1[VXZ! U[!V! U[X:T! !U1TXZ!

U1[! yU1@YT:! U1[VXZ! UVZ!! yUT@:V! U:Y1!!

UZ[! U[V[T:! U1[VXZ! UXXV! yUY1V!! UZZTV!

UT[! U:V1X1! U1[VXZ! U:X@! yU11Y[! UXV[T!

U@[!

!

!U[

[!

U@@YT:! U1[VXZ! U11Y! yU!Y1!! !U[@:V!

U1[! yU:!ZZV! U1[VXZ! UYYY! yUX!@Z! U1T!1!

U@[! yU[V[T:! U1[VXZ! UXXV! yUZZTV! UY1V!!

UT[! U:[1[T! U1[VXZ! UYXX! yU1XYT! UX[[[!

!

UZ[!

!

!U[

[!

U:VY[[! U1[VXZ! U:TT! yU111X! UXV1X!
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U1[! yUZ!TVYe! U1[VXZ! U[@[! y!U1!ZV! yU[1[T!

U@[! yU:V1X1! U1[VXZ! U:X@! yUXV[T! U11Y[!

UZ[! yU:[1[T! U1[VXZ! UYXX! yUX[[[! U1XYT!

UT[!

!

!U[

[!

U[V1X1! U1[VXZ! UXXV! yUY1Y[! UZV[T!

U1[! yUZX!ZVe! U1[VXZ! U[!V! y!U1TXZ! yU[X:T!

U@[! yU@@YT:! U1[VXZ! U11Y! y!U[@:V! U!Y1!!

UZ[! yU:VY[[! U1[VXZ! U:TT! yUXV1X! U111X!

!

!U[[!

!

UT[! yU[V1X1! U1[VXZ! UXXV! yUZV[T! UY1Y[!

eU!CIKxg�![U[Y!�{�LM���!

 

À  5-8K�9W 2 <Í1�v�ÕÖ×B#  

Tukey HSD 

XYr!stuv!lBq!abWcd! lwq!abWcd!

CIKxg!lBywq! z{fg! LMNO! |}! ~}!

U@[! U![T::! U!XTXY! UXT1! yU@Z:V! UZT[:!

UZ[! U1!TVY! U!XTXY! UT[Z! yU:Y:1! UVX[V!

UT[! U@Z[@1! U!XTXY! U!ZY! yU!!!Z! !U[:1@!

U1[!

!

!U[[! UZY1[Te! U!XTXY! U[!X! U[T[!! !U11@!!

U1[! yU![T::! U!XTXY! UXT1! yUZT[:! U@Z:V!

UZ[! U!![@1! U!XTXY! UXT!! yU@Z!Z! UZT1@!

UT[! U:Y1[T! U!XTXY! U@[V! yU1!XX! UX1@!!

U@[!

!

!U[[! UY@:VY! U!XTXY! U[ZX! yU[1T1! !U!!YV!

U1[! yU1!TVY! U!XTXY! UT[Z! yUVX[V! U:Y:1!

U@[! yU!![@1! U!XTXY! UXT!! yUZT1@! U@Z!Z!

UT[! U1@!ZV! U!XTXY! UV@:! yU::[:! UT!:V!

UZ[!

!

!U[[! U@::::! U!XTXY! U1!1! yU!:TV! !U[[Y:!

U1[! yU@Z[@1! U!XTXY! U!ZY! y!U[:1@! U!!!Z!

U@[! yU:Y1[T! U!XTXY! U@[V! yUX1@!! U1!XX!

UZ[! yU1@!ZV! U!XTXY! UV@:! yUT!:V! U::[:!

UT[!

!

!U[[! U!X!ZV! U!XTXY! UTV[! yU:T[:! UVZ:V!

U1[! yUZY1[Te! U!XTXY! U[!X! y!U11@!! yU[T[!!

U@[! yUY@:VY! U!XTXY! U[ZX! y!U!!YV! U[1T1!

UZ[! yU@::::! U!XTXY! U1!1! y!U[[Y:! U!:TV!

!

!U[[!

!

UT[! yU!X!ZV! U!XTXY! UTV[! yUVZ:V! U:T[:!

eU!CIKxg�![U[Y!�{�LM���!
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! � 5¶5 <¤¥,åæ/À�2GÖvB#/>�K��v���ÿ!Ïx÷���9

Wv2)Ïx K��v,�åæv,/>� ÿ!Ï��1õ��9W���óÒ2��

/�x"#·¼`9evëÃì��Jõ�1��� <¼?�*2x��9L9¥(¸¡

F/>� 

! B#x�9Wv2)Ï�s1õ�x�9W¥�3}<«YçÒ<��½2�E<xN4�

N1.5v�9W¥xõ�á��3}<«YçÒ¼�½2��<x�9Wv2)Ï��1õ�x

�9W/ó>���.�1���¡è<xN9.5� N7v�9W/ó�<�1K69ÝxN4

� N1.5 v�9W/ó�Ê>1K69Ý<òr>?�*+xó�Ê>1K69Ý/»?�x

åæv,<=1�+x�9W¥�3}<«YçÒ<�1���ò�?�µùxó�<�1

K69Ý/ø?�x?¾2?1åæ 1.0��?¾�1åæ 0.2<�Ï�x��·<ÿ!Ï�

¢�¼½�÷ÃxB��vçN/T»[?���¡Î? � 

! ÜOvB#/¾�<x�9Wv,�åæv,/nÔ�>?ÐÑ¢mòÒòÓ/×½2�

B#/À 5¶5 <>�òÓvB#x�9Wv,/nÔ�>?"#xåæv,/nÔ�>?

"#��¾< 1aQL¡�½2�Y<x�9Wv,v"#<Í1�x�ÕÖ×<�?òÓ/

×½2�B#/À 5¶6 <>�B#¥xYv��<¼½2�*+x N9.5 v�9W¥xN4

� N1.5 �v+<QLF��½2�N7 v�9W¾xN4 � N1.5 �v+<QLF��½2�

N4v�9W<Í1�¥ N9.5� N7� N1.5v>Ä�v+¡QLF��½2�N1.5v�9

W¾ N9.5� N7� N4v>Ä�v+¡QLF��½2�*2xó�<�1�9WvK69

Ý<ø�Ò2çN/=>>?2Ø<xN9.5 � N7 v�9W<Í1�åæv,/nÔ�>?

�ÕÖ×/×½2�B#xN9.5 v�9W¡¥xåæ 1.0 �åæ 0.2 v+xåæ 1.0 �åæ

0.4v+¡QLF��½2�N7v�9W¡¥xåæ 1.0�åæ 0.2v+¡QLF��½2�

B#/À 5¶7�À 5¶8<>�¼÷xN4� N1.5v�9W¡¥xåæv,<�?F¥>þ

·<QL¡¥¼�½2�  
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�  5-6KQ¥,åæ¦�9W  

 
À  5-9KÐÑ¢mòÒòÓB#FQ¥,åæP  

A'-! 90.!BBB!CDE! FGH! CICD! J!K! LMNO!

PQR+S! :!VUVZ!W! !X! !ZUV1@! !1YUV@[! U[[[!

\]! !:U!1X! !! !:U!1X! XTUV!1! U[[[!

^W_`! :!ZUX!@! :! ![YUZ:T! VX@U1:1! U[[[!

abWcd! U::Y! @! U[T@! UZ:[! UZ@1!

^W_`!e!abWcd! UY!1! !1! U[@:! U:1!! UXTY!

fg! !TUZ1!! !@[! U!::!   

hE! :@XUY!1! !Z[!    

PQhE! ::ZU:T1! !YX!    

WU!i1!j!k!UX@Y!lmnop!i1!j!k!UX:Vq!

 

À  5-10K�9W/nÔ�>?�ÕÖ×FQ¥,åæP  

Tukey HSD 

XYr!stuv!lBq!^W_`! lwq!^W_`!

CIKxg!lBywq! z{fg! LMNO! |}! ~}!

�@! U1[T:! U[T!YY! U[YZ! yU[[:V! U@1[@!

�V! 1UV!T:e! U[T!YY! U[[[! 1UY[Z:! 1UX:[@!

�!UY!

!

�XUY! :U[TVYe! U[T!YY! U[[[! 1UTVYY! :U1XXY!

�!UY! yU1[T:! U[T!YY! U[YZ! yU@1[@! U[[:V!

�V! 1UY![[e! U[T!YY! U[[[! 1U1XT[! 1UV11[!

�@!

!

�XUY! 1UTVX1e! U[T!YY! U[[[! 1UZZV!! :U[X!1!

!

�V! ! �!UY! y1UV!T:e! U[T!YY! U[[[! y1UX:[@! y1UY[Z:!
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�@! y1UY![[e! U[T!YY! U[[[! y1UV11[! y1U1XT[!
  

�XUY! U:ZX1e! U[T!YY! U[[[! U!YV!! UYT!1!

�!UY! y:U[TVYe! U[T!YY! U[[[! y:U1XXY! y1UTVYY!

�@! y1UTVX1e! U[T!YY! U[[[! y:U[X!1! y1UZZV!!

 

�XUY!

!

�V! yU:ZX1e! U[T!YY! U[[[! yUYT!1! yU!YV!!

��CIK���������!

!fg��CICD!lfgq!k!U!::!���!

eU!CIKxg�![!

 

! � 5-6<Q¥,åæ/À�2GÖvB#/>�¦3B#�Ãx¤¥,åæ/À�2

GÖ�u�xN1.5� N4v�9W¥ó�Ê>�xN7� N9.5v�9W¥ó�<�1çN�

ø�Ò2� 

! �vB#<Í1�¾x�9Wv,�åæv,/nÔ�>?ÐÑ¢mòÒòÓ/×½2�

B#/À 5¶9<>�òÓvB#x�9Wv,<�?"#� 1aQL¡�½2�*2x�9

Wv,<Í1��ÕÖ×/×½2�B#/À 5¶10<>�B#xN9.5v�9W¥xN4�

N1.5�v+<QLF��½2�N7v�9W¡¾u�<xN4� N1.5�v+<QLF��

½2�N4 v�9W¥xN9.5 � N7 � N1.5 v��v+¡QLF��½2�N1.5 v�9W

¡¾u�<xN9.5 � N7 � N4 v��v+¡QLF��½2�µùxåæv,/nÔ�>

?F¥>þ·<«Ø�Ò+x�9W6<»�¾åæv,vF<�?"#¥§«çÒ¼�½

2� 

 

o]']O]  uv!

! �9Wv,�s2)vGÖxåæ<�½��9W/"#·<ó>���¡Î2�¦z�

/åæ¡ó>GÖxØ20Ý74�i5�¦z�<C/¸�¼1��¼åæ/Þedºe

K��1?��£¡�1,¥sç2¼1v¡x�3}���9W¥«YçÒ<��½2�

µùx�9Wv,��2)vGÖ¥ x�3}<�9W�«YçÒ��*½2�*2 x�v

GÖxåæv,v2)�s1 õ��9W/ó>"#���½2�åæv,�2?1�x£

����ï�Ò?C¾2?�¼? ��2�½�xåæ���ï�Ò?C�¬zvø�ù

</0��1?v¡¥¼1��u��Ò2�£�¡xåævCv/0/=>>?2Ø<x

�9Wv m¡m<÷Ï?Ø)/îä�2� îä¥x°åæ<Í1� 3 Á×½2�îäB

#vë¤Ï/À 5-11 <>�¤¥,åævØ)Ï�Ãx?¾�1åæ 0.2 ����·<Ø

)Ï���¼½�1?���ò�Ãxåæ 1.0vØ)Ï¥úû<�1�µùxQ¥,åæv

Ø)Ï¥x£ÒõÒv,¡�"vF¥�?¾vvx��·<Ø)Ï¥s1�åæ��vC

��1õ�x�9W¥£vC/A§�xB#·< Ø20Ý74�i5¡�9W<C/¸�

�1?v�ue¬��<¼½2 ��2�½�x�9W�åævC/A§� x£v���

`9evø�ù</0/îö>���çÒ2� 
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À  5-11KCG åævØ)Ï  

 Ø)Ï(lx)  Ø)Ï(lx) 

1.0 72.4 ª 8.5 

0.8 36.3 « 31.7 

0.6 16.6 ¬ 6.7 

0.4 5.7  16.6 

0.2 1.1 � 11.5 

 

! �v§¥/¦§>?2Ø<¥x¬zv m¡ m/aiº9e��¨©Ï?���ðn

¡�?�`�øx¬z/ç�< �ù< m>?��¡x¬z�jÏ?åæC¥�¼Ã

��¼Ãxø�ù¥¦§çÒ?����x�æëÚ�¬zv v;uÑ�ÑÒx¦�1À

§¡`9e/ø?���¡Î?¡mFad9ja½¾jP�úû<&5çÒ��*�v¡

KL�ðn¡�?�*2xaiº9e¡m/¼9?v¾Q"·¼j�¡�?�  

! �v¦3��x¬zv,v2)�ø�ù<^Î¼/0/.�?���çÒ2�*2x

§Úv¦3lm¥¬z�åæ��vC/��jÏ�1?���2��<¼½2� ¬*

+vC��¥xåæv,v"#�Ã¾�1� £�¡x¦3lmvaiº9e¡m�¦z�

v m¡m/¨©�xA§Cv/0/¦§�2�� 5¶8<¨ª�v`ab;g4/>�  

 

 

 

 

 

 

 

 

 
�  5-7KA§Cv/0  
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�  5-8K¨©�v`ab;g4  
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o]%]  ,vß»Ö1ï<=>?¦3 !

o]%]']  sn!

! ¤¦3¡¥x¬z�,É�¥)/ÌÍQ¥,vGÖ/ãä�xÕ¨Ö1ï? CG åæ

v,<�½�ø�ù<�v��¼/0��?v�/=>>?�*2x"#·<ó>���

¡Î?,vß»Ö1ï/2��<>?�  

 

o]%]%]  ¦3ùk !

! ¦3lm<¬zvÈ1Ã��� ¥0>?¦z�/Û9�7�9v�ù< m�x¦z

�<Ø2/¸�+<èã åæ/À�2Ú+¡x¦z���v��<ø�?v�/ÿ!�

2��3}¥ 10q¡x��¡¥�Ã��¦3/×1¼�½2� 

 

A) ¦z� 

Hering vA�,bF2.4 {ØP<·µÎxXa·sn,¡�?ËÅ,þ,vªf«f

¬fv,ø¤�9W/012�j9e¥££¾jj9e/012�  

 

 

 

 

 

 

 

 

 
�  5-9K��9�9Wv¢m  

 

B) CGåæ 

RFªPfYF«PfGF¬PfBFPfPF�Pv 5,/012FÀ 5-3{ØP�20{�

<,����xÀ}¥�ed;��2�  

 

C) ÿ!ùk 

À 5-12vÿ!·¸<·µÎx�9Wvø�ù/ 5��¡ÿ!�2�ÿ!¥xåæv,

��1?�<��v�9W<Í1�×½2�  

 

À  5-12Kÿ!·¸  

;� ÿ!·¸ 

2 �9W���<ø�¼1  

1 �9W�õ�á�ø�¼1  

0 �0�¡¾¼1 

-1 �9W�ÊÊø�?  

-2 �9W���<ø�?  

!

!

!
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o]%]N]  B#!

 

 

 

 

 

 

 

 

 

 

 

�  5-10Kªv�9WB#  

 

À  5-13Kªv�9WòÒòÓB#  

 CDE! FGH! CICD! J!K! LMNO!

;S'.v! !ZUZ[[! @! @U!Y[! YU:T[! U[[1!

;S'.�! 1VU[[[! :Y! UVV!!   

��! @:UZ[[! :X!    

 

 

 

 

 

 

 

 

 

 

 

 
�  5-11K«v�9WB#  

 

À  5-14K«v�9WòÒòÓB#  

 CDE! FGH! CICD! J!K! LMNO!

;S'.v! UTVY! @! U1!X! UX[@! U@V1!

;S'.�! TU@ZX! :Y! U1@1!   

��! XU:@@! :X!    
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�  5-12K¬v�9WB#  

 

À  5-15K¬v�9WòÒòÓB#  

 

 CDE! FGH! CICD! J!K! LMNO!

;S'.v! !!UTY[! @! 1UXZ:! :UZTV! U[!:!

;S'.�! 1TU!1Y! :Y! UT[@!   
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�  6-6K:eP9j0À  

☆CG映像と展示物が正しく融合できていると思いましたか？ 

アンケートにご協力をお願いします。 

☆展示物を理解するうえで、当時の雰囲気(実際に使われていた時の様子など) 
　は重要だと思いますか？ 

※あてはまるところに○をつけて下さい。 

すごく思う 思う どちらでもない 思わない 全然思わない 

すごく思う 思う どちらでもない 思わない 全然思わない 

☆シカン文化の雰囲気（発掘現場の様子）が伝わりましたか？ 

☆モノだけの展示より、CG映像と展示物を一緒に見た方が 
       展示物への興味や関心がわきますか？ 

すごく思う 思う どちらでもない 思わない 全然思わない 

☆実際の博物館展示で、この手法を取り入れた方がいいと思いますか？ 

すごく思う 思う どちらでもない 思わない 全然思わない 

すごく思う 思う どちらでもない 思わない 全然思わない 

ご協力、ありがとうございました。 

☆性別と年齢をお答え下さい。 

【性別】 【年齢】 男　・　女 
20歳以下   20歳代～40歳代 

40歳代～60歳代  60歳以上 
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