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1.1 ")�+�-�&+DP	[
=
 
 
� Ɖâȶö�9Ǭǂ.��)ȶǅǎ.ÿ�)Ħè@��=Įů+�)j{W~^�Rw~�

�-Įů*=ȷj{W~^�Rw~ĮŶ0ȶ´70hCzq+TxDaj|SFLY@�

ƍ�#8/�;ȶOHP R�`ȶOHP @�ƍ�#ĮŶ.ơ<ì?<ȶȃď*0 PC �/j{
W~^�Rw~Xh`ȶPowerPoint 9 Keynote ƫ@�ƍ�)�Ĭ�#TxDa_�Y@ȶ
j|SFLY@�ƍ�)j{W~^�Rw~@Ǐ�ĮŶ�ïÀ@Å7)�=ȷ 
� j{W~^�Rw~ĮŶ�ơ<ì?&)��Ē.ȶ:<ƱÃ.j{W~^�Rw~ǳŇ@

�Ĭ�=�+�ÏǇ.-<ȶhCzq9 OHP R�`@�ƍ�)�#Œ.ű4ȶƄƊƕ.ƍ
Ĩ�=8/�ă-�-&#ȷ 
 
 

1.2 AL	")�+�-�&+	:sR 
 
� Ɖâ/j{W~^�Rw~/ïÀ@Å7)�=ĮŶ0ȶª.Ȅ4#:�. PC �*�Ĭ�
#_�Y@ȶj|SFLY@�ƍ�)İę�=8/*=ȷ���-�;ȶ�/ĮŶ.0Ƌ

ê/¶Ʋ9ȶj{W~^�Rw~/ȝƓ�õâ�=ȷ 
� 1 DƗ+�)ȶj{W~^�Rw~@Ǐ�#7.=ƢĒ/ǣ§@Ǘ�=Ɓ*=ȷj{
W~^�Rw~@Ǐ�Ƞ.ȶ_�Y@ Ĵ�= PC �í.ȶj|SFLY+j|SFLYT
Ly�~+��űǿƕï�-_eDT@ĠǗ+�=ȷ�>0ǣ§@ǣƿ�=$3/Tl�T

@Ǘ�ȶǣ§/ǵ«8ĠǗ*=ȷ 
� 2 DƗ+�)0ȶj|SFLY+j|SFLYTLy�~@�ƍ�)_�Y@İę�=é
ÒȶĎȧǑƉ*��İę*�-�Ɓ*=ȷĎȧß9ĎȧMxh/ǑƉ0ÏǇ*=�ȶƥ

�ƕ-_�Y@ǑƝ�=�+0±ş-�ȷ 
� 3 DƗ+�)0ȶ_�Y/ǑƝȬå0j|SFLYTLy�~Ȭå¯*=Ɓ*=ȷj
{W~^�Rw~@Ǐ�éĭ���.Đ�Ƥβ*&)8ȶj|SFLYTLy�~/ï�

���.İę�ȶǑƉ�=�+0±ş-�ȷ 
 
 

1.3 KkH	NC 
 
� ŮƦ�Ȝ/Ŝǫņ/ũĬ0��/+�<*=ȷƩ 2 Ʀ*0ȶŜƛƣ@Ǐ�.#&)/
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Ɨƕ+Bj|�[ŉŶ@Ȅ4=ȷƩ 3 Ʀ*0ȶŜƛƣ.��)�Ĭ�#j|`YDjRT^
q.D�)Ȅ4=ȷƩ 4 Ʀ*0ȶj|`YDjRT^q@�Ĭ�=Ƞ.Ǘ�#úǓ.D�)
Ȅ4=ȷƩ 5Ʀ*0ȶγȊƛƣ@Ƶ��ȶŜƛƣ/×ƿ�3+ȶřƍĤ@Ȅ4=ȷƩ 6Ʀ*
0ȶŜƛƣ/Ƹǫ@Ȅ4=ȷ 
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_2]� YX��"*-� 
 
 
 

2.1 KZ\	YX 
 
� Ŝƛƣ0ȶƩ 1 Ʀ*Ȅ4#Ĝş/j{W~^�Rw~ĮŶ/ÚȭƁ@ǟų�=j{W~^
�Rw~RT^q@ĻťȶúǓ�ȶŋõ/j{W~^�Rw~ĮŶ+/űǿ@Ǐ��+*

=ȷ 
 
 

2.2 KZ\	�"*-� 
 
� ª.Ȅ4#Ɨƕ@ȍĬ�=#7.ȶTo�`hH~@�ƍ�#j{W~^�Rw~RT^

q@αƔ�=ȷȃďïîń/�
�ĭĴ�ȶ�ź+-&)�=To�`hH~@�ƍ�=�

+*ȶĜş/j|SFLY9j|SFLYTLy�~ƫ/ǣ§��Ǘ*=ȷ5#ȶĳĖƉ

úĩ.:<j{W~^�Rw~@Ǐ�Ƥβ/,�.*8_�Y@İę*�=#7ȶĜş/j

|SFLYTLy�~¯/6+��İęȬå/¶ȝ�-�-=ȷ�;.ȶTo�`hH~�

*ĳĖƉúĩ@�ƍ�#ǑƉĮŶ.:<ȶĜş/ĮŶ/ĎȧǑƉ@Ǹ�#ƥ�ǑƉ�ÏǇ.

-=ȷ 
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_3]� ���%	Mi�7V� '� 
 
 
 

3.1 ���%Mi 
 
� Ɖâ�ź-TxDa+×1>=Ďȧ_�Y@İę�=j{W~^�Rw~.ÿ�ȶŜƛƣ

*0ƥ�_�Y@ĽČƧś�*ǑƝ�=ȷƉÖ�ź-�TxDak�T	/j{W~^�R

w~.ÿ�ȶĽČƧś�*ĳĖƉúĩ.:<Ƥβ.j{W~^�Rw~_�Y@İę�=Ŝ

ƛƣ/j{W~^�Rw~@ȶŜǫņ*0�Tl�TȴƤβȵk�T	/j{W~^�Rw

~+×Ơ�=ȷTxDak�T+ȶTl�Tk�T/j{W~^�Rw~/�@ȶß 3.1.1
+ß 3.1.2.Ɲ�ȷ 
� Ŝƛƣ*úǓ�#j|`YDjRT^q0ȶƔǑǄ¦/Ŀ�ƍ PCȶǚǅǄ¦/ǚǅƍĽČ
ƧśȶĽČƧś�Ktyi{�Rw~@Ǐ�#7/ ARo�JȶPC+ĽČƧś@ĺƺ�=#
7/ƂƼz�Y/ 4D/_eDT*ũĬ�>=ȷ 
� j{W~^�Rw~/ǚǅǄ0ȶĽČƧś/Jrx/ǚȕǞ¯. AR o�J@ Ĵ�=�
+.:<ȶĽČƧś/ƒȧ�*Tl�Tk�T/j{W~^�Rw~_�YǑƝ�ǘ=�+

�±ş=ȷTxDak�T/j{W~^�Rw~.�3=ƅù/ņƦ9ƒ¨ƫ/IiSFL

`@Ŀ�9ȶ·ě/TxDa.³<Ŗ�=Ŀ�+Ó�:�.ȶĿ�ƍ PC *0Tl�T.Ǒ
Ɲ�>#IiSFL`/Ŀ�9ȶ·ě/Tl�T3/³<Ŗ�Ŀ�@Ǐ��+�*�=ȷƔ

ǑǄ¦/Ŀ�ƍ PC �;ȶĿ�Oo~a@ǚǅǄ¦/ĽČƧś.ȅ=#7.ȶƂƼz�Y.
:<XN\`Ȉ¡@Ǐ�ȷ 
� 5#ȶƔǑǄ�j{W~^�Rw~_�Y@�Ĭ�=Ƞ.ȶj{W~^�Rw~_�Y/

�Ĭ0Ĝş/TxDak�T/j{W~^�Rw~RT^q.ī>ǝ�A$��ƱÃ.�Ĭ

*�=:�ȶȮ��#�ĬŉŶ@Í&#ȷĜş/ĮŶ�ňǙTxDa@�Ĭ�TxDa¯Ȓ

.ņô9ƒ¨@ķ«�=:�.ȶŜĮŶ*8ĮǾ.Ǐ�=:�ȶňǙTl�T@�Ĭ�Tl

�T¯Ȓ.ņô9ƒ¨@ķ«�=$3*j{W~^�Rw~_�Y��Ĭ*�=:�.úǓ

�#ȷ 
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ß  3.1.1: Ĝş/ĮŶ/TxDa�Ĭƒȧ  

 

 

ß  3.1.2: ŜĮŶ/Tl�T�Ĭƒȧ  
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3.2 ���%	SB 
�  
� ŜĮŶ0Ɖâ/�ź-j{W~^�Rw~.ű4)��/Ū-ƅĞ@ĴDȷ 
 
čĐ��ƍƋê  
 
� Ĝş/TxDak�T/j{W~^�Rw~ĮŶ*0ȶj|SFLYȶj|SFLYTL

y�~/ǣ§�Ġȫ*<ȶ5#ȶ!>;@ǣƿ�=$3/=ƢĒĐ�Ƥβ�ĠǗ*=ȷ

���-�;ȶŜĮŶ*0ȶȃďŌŜ*ģſ. řƈ@��)�=To�`hH~@�ƍ�

=ȷTo�`hH~/ 2014ď 2ŘŒƁ*/œÉƈ0Ʋ 58%[1]+ȶȌÀń�ĭĴ�)�<ȶ
�>�;8œÉƈ@��=ÏǇĤ�Ȳ�ȷ¢��ĭĴ�)�=ĽČƧś@�ƍ�=#7ȶª

.Ȅ4#:�-Ȳ��Déĭ@Í=ǣ§��Ǘ*<ȶĂ�-Tl�T*8�ƍ�=�+�

ÏǇ*=ȷ!/:�-éĭ/�+�)ȶî�/�ŧ�ȡ5=�ŧǨŏ�/i�TƫȶĂ�

�Tl�T*ǣ§�Ņ&)�-��é�Ķ�;>=ȷ 
 
 
ƥ�ǑƉ�ÏǇ  
 
� úƤβ.IiSFL`@İę�=ĳĖƉúĩįǐ@�ƍ�=�+.:<ȶƥ�ƕ-_�Y

@ǑƉ�=�+�ÏǇ*=ȷǚǅǄ�úȠǚǛ�=8/0ȶĎȧ-ĽČƧśƒȧ*=�ȶ

ARo�J@Ktyi{�Rw~+�)�ƍ�#ĳĖƉúĩ/įǐ.:<ȶARo�J/ǦǮ
¯*>1ǚǅǄ�ƥ%×ƿơ»�=�+.:<ȶ�5�5-ǞĒ�;ƥ�ƕ-IiSFL

`@ǚǛ�=�+�±ş=ȷ5#ȶƔǑǄ�ƥ�_�Y/ƅù/Ȓ².ĵ*ĵ�Ɲ�SFT

[tƫȶTxDak�T/j{W~^�Rw~*0�ÏǇ*&# 3 Ů©ƕ-SFT[t@
ƍ�)?�<9��j{W~^�Rw~@Ǐ��+�ÏǇ*=ȷ 
 
 
ǑƝȬå/Đ�  
 
� Ĝş/ĮŶ0ȶǑƝȬå�j|SFLYTLy�~Ȭå¯.ȝ;>=�ȶŜĮŶ*0ĽČ

Ƨś/Jrx/ǚȕǞ¯. AR o�J�õâ���)�>1ȶǑƝ�=_�Y/ǑƝȬå.
¶ȝ0Ƃ�ȶj{W~^�Rw~@Ǐ�éĭ¬�@ǑƝȬå+�)�ƍ�=�+8ÏǇ*

=ȷ 
� �/ƅĞ0ȶúƄï/ǻ/j{W~^�Rw~9ȶj|SFLYTLy�~/Ȭå@Ǹ�

#ž±-,ȶĜş/ĮŶ*0�ÏǇ*&#ǑƉ�ŜĮŶ*0ÏǇ.-=ȷ 
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3.3 ���%7V	Q� 
 
� ŜƮ*0ȶj|`YDjRT^q/µƍ/ź>@ƔǑǄ¦+ǚǅǄ¦/ 2 Ǆ/ǚƁ�;Ȅ
4=ȷ 
�  
 
3.3.1 Wfc5	7V	Q� 
 
� Ŝȩ*0ȶƔǑǄ�j{W~^�Rw~_�Y@�Ĭ�=Ƞ/ź>+ȶƔǑ@Ǐ�Ƞ/ź

>/ 2D.²3)Ȅ4=ȷ 
 
j{W~^�Rw~_�Y/�Ĭ/ź>  
 
� ß 3.3.1.Ɲ�Unity.ūŽǓ§�>)�=”Hierarchy”D~YhF�Tƍ�)Tl�T/
�Ĭ@Ǐ�ȷß 3.3.10ȶŜRT^q*�ƍ�>=Ū
-IiSFL`_�Y@]y�ĘĔ*
ǑƝ�)�=�ȶ_�Y�ĬǄ0”MarkerObject”/6.ŸƗ�>1Ǌ�ȷ 
� j{W~^�Rw~_�Y@�Ĭ�=Ƞȶ5�ňǙ/Tl�T@�Ĭ�=ȷňǙTl�T

/�Ĭ0ȶƤ/IiSFL`@�Ĭ�ȶ”MarkerObject”Ƙ�.ȓƿ�=ȷTl�T. 3D _
�Y@ȓƿ�#�éÒ0ȶFinder �;ax\M&a|\j*Tl�T/Ƙ�.ȓƿ�>1Ǌ
�ȷ5#ȶ^KT`_�Y@�Ĭ�=Ƞ0ȶ”Create”Yi�;”3D Text”@Ȑı�ȶTl�T
/Ƙ�.ȓƿ�>1Ǌ�ȷ 
� Tl�T¯.ȶ_�Y@ȓƿ�#+ȶß 3.3.2.Ɲ�”Scene”D~YhF�T@ƍ�) 3D
_�Y/×ƿ@ǩŅ�=ȷ×ƿǩŅ/Ƞ.ȶß 3.1.2.Ɲ�ȶȦ�ȇȌ�>#”�Ĭǔº BOX”ȶ”
�ĬǔºBOX”¯/ARo�J@Èǃ.�)ǩŅ�=�+�ÏǇ*=ȷ�/”�ĬǔºBOX”
0ȶj{W~^�Rw~�.ǑƝ�>=8/*0-�ȷ5#ȶ�/ BOX0 ARo�J/PD
U� 15cm�15cm*ȶǚǅǄ+ARo�J/ǹȣ� 2m·ě/éÒ.ǑƝÏǇ-Ȭå*<ȶ
ƔǑéĭ.:&)0 BOX@06±�)ȓƿ�)8ǑƝ�>=ȷ 
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ß  3.3.1: Tl�T@�Ĭ�=Ƞ/]y�ũȉ  

 

 

ß  3.3.2: Tl�T@�Ĭ�=Ƞ/ 3D _�Yȓƿƒȧ  
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j{W~^�Rw~/ź>  
 
� j{W~^�Rw~/ź>+�)ȶj|`YDjRT^q*0ȶ5�ǚǅǄ/ĽČƧś.

�Ĭ�#j{W~^�Rw~_�Y/Ǽȅ@Ǐ�ȷ!/ěȶƔǑéĭ/ȏė-éĭ. AR o
�J@ǲ<�3ȶPC/Ƿ»@Ǐ�ȷTl�T_�Y�,/:�.İę�>)�=�@ƔǑǄ
ǈ¡�ƜǦ�=#7.ȶPC/ WebJrx� ARo�J@ǦǮ�=:�. PC+ ARo�J
@ȓƿ�=ȷ�ÏǇ-éÒ0 PC .í�3/ Web Jrx@ĺƺ�ȶǦǮ�=×ƿ. Web J
rx@ȓƿ� )8ÏǇ*=ȷ 
� j{W~^�Rw~/V\^C~M@ƶ�#ěȶǚǅǄ/ĽČƧś. AR o�J@ǦǮ�
)8;�ȶK�n�a*Tl�T@Ŀ��)j{W~^�Rw~@Ǐ�ȷ 
 
 
3.3.2 jdc5	7V	Q� 
 
� ǚǅǄ05�ȶj{W~^�Rw~·._�Y@ĽČƧś.Ǽȅ@Ǐ�ȷj{W~^�R

w~�ò5&#;ȶBjyN�Rw~@Ƿ»�ȶARo�J@ĽČƧś*ǦǮ�=ȷARo�
J@ǦǮ�)�-�+ȶß 3.3.3/:�.ȶÐ�.Ƕô* off+��ǑƝ��>ȶj{W~^
�Rw~_�Y/ǑƝ0�>-�ȷȆ. ARo�J@ǦǮ�)�=+ȶß 3.3.4/:�.ȶÐ
�.ƻô* on+��ǑƝ��>ȶj{W~^�Rw~_�Y�ǑƝ�>=ȷƔǑ�. ARo
�J/ǦǮ��Œƕ.í>)�5&)8ȶTl�T/Ŀ�0ĽČƧś. õ�>)�=#7ȶ

ĕ�ƺ�ƔǑǄ/l�T*j{W~^�Rw~@ǚǅ�=�+�±ş=ȷ 
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ß  3.3.3: AR o�J@ǦǮ�)�-�ƆĪ  

 

 

ß  3.3.4: AR o�J@ǦǮ�)�=ƆĪ  
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3.4 7V� '� 
 
� T �A0ȶĸŧ/�Ƌ*ǕȢ-ũȉ@ĴDY~fLǴ/ũȉ/j{W~^�Rw~@Ǐ�
�ù*&#ȷŜRT^q*Y~fLǴ.γ�=j{W~^�Rw~_�Y@�Ĭ�ȶƔǑ

Ō.ǚǅǄ/ĽČƧś._�Y@Ǽȅ@Ǐ�j{W~^�Rw~@Ǐ&#ȷĎȧǑƉ*0Ǩ

ŏ�(;�Ƅ�@ȶŜRT^q@���+.:&)?�<9��Ǩŏ�±ş#ȷ 
� Y �A0ȶÒÓ�ŧǨŏ�*/ǨŏĚ@��>)�#ȷ!/Ǩŏ�*0ȶÑ�ŧ0f�^
CRw~*¿³;>#i�T.)Ǩŏ@Ǐ?-3>1-;-�&#�ȶj|SFLY+j|

SFLYTLy�~@�ƍ�=éÒ0Ñ�ŧ*Ĵ%Ȃ6+��Ş�*&#ȷ!�*ȶY �
A0ŜRT^q*j{W~^�Rw~_�Y@�Ĭ�ȶi�T.ş)�>#ĄŹƌ/ĽČƧ

ś._�Y@Ǽȅ�j{W~^�Rw~@Ǐ&#ȷȝ;>#i�TTl�T*j|SFLY

@ƿ�Tl�T@ĠǗ+ �ȶŭŝ/Ĵ%Ȃ68�Ǘ*&#/*ǋƄ8ż<ȶŭŝ@ƿ�

Tl�T/²ȶĄŹƌ@î�×2Ȃ7)řĨǂ-Ǩŏ@Ǐ�#ȷ 
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_4]� ���%	>g 
 
 
 

4.1 qWU< 
 
� j|`YDjRT^q0ȶĿ�ƍ PC +�)ȶMac Book AirȶǚǅƍĽČƧś+�)
AndroidƧś*= Xperia Acro HD@ƍ�)ȶAndroid4.0��*»��=BjyN�Rw
~+�)úǓ�#ȷj|Mxp~MǠǧ0 PCȶĽČƧś®. C#@ƍ�#ȷ!/Ƞ.ȶƹÒ
αƔƋê+�) Unity 3D Freeƃ@�ƍ�#ȷPC+ĽČƧś@XN\`Ȉ¡�=Ƞ.ȶí
ȒBV\`*= Good ol’ Sockets@ƍ�#ȷ5#ȶĳĖƉúĩ.:<_�Y@ǑƝ�=#
7ȶĽČƧś/JrxsSu�z@ƍ�) AR o�J@Íĝ�ȶ¹Ǎ;��Ĭ�#

ARToolkit[2]@ŁǊ�#ȶNyARToolkit Project �α�)�=I�j~X�T*=
NyARToolkit for Unity3D.)úǓ@Ǐ&#ȷ 
 
 

4.2 PC�E?^J	o4 
 
� Unity 3D Free ƃ@�ƍ�) Android BjyN�Rw~@�Ĭ�=ȠȶFree ƃ*0
AndroidƧś/XN\`Ȉ¡0ÿĢ�)�;�ȶAndroidProxDV~T@ĠǗ+�#�ȶï
ìȲ�*&##7ȶ÷�-íȒBV\`*= Good ol’ Sockets.)úǓ@Ǐ&#ȷ 
� �Ƨś@ƂƼz�Y.ĺƺ�ȶ|�Jzd\`}�L�*XN\`Ȉ¡@Ǐ&#ȷXN\

`Ȉ¡/ȠȶǕń/ĽČƧś+/Ȉ¡9ȶyBzYDqĤ�Ų7;>=#7Ȉ¡ŉĔ+�)

UDPj|`Oz@Ĺƍ�#ȷĿ�ƍ PC�*/Ŀ�Oo~a@ stringä.ìļěȶȅ¡@Ǐ
�ȶĽČƧś¦*!/¥@Î¡�=:�úǓ�#ȷ 
 
 

4.3 PC.	>g 
 
4.3.1 �"'�-�&+�+�!�-� 
 
� Ŀ�ƍ PC /D~YhF�T+�)ȶUnity /ŋõ/D~YhF�T@�ƍ�#ȷŜȩ*
0ȶj{W~^�Rw~_�Y@�Ĭ�=D~YhF�T+ȶj{W~^�Rw~�/RT

^q/D~YhF�T.D�)Ȅ4=ȷ 
 
 



13 

j{W~^�Rw~_�Y�ĬD~YhF�T  
 
� �Ĭƒȧ@ß 4.3.1.Ɲ�ȷŜRT^q*0ȶUnity/ŋõ/D~YhF�T@�ƍ�)�
=�ȶŜRT^q.��)j{W~^�Rw~_�Y@�Ĭ�=Ƞ0ȶß 3.3.1.Ɲ�ȶTl
�T/]y�ũȉ@ǑƝ�=”Hierarchy”D~YhF�Tȶß 4.3.2 .Ɲ�ȶ3D _�Y/×
ƿ@ǩŅ�= ”Scene”D~YhF�Tȶß 4.3.3 .Ɲ�ȶ3D _�Y/ǥƴ@ǣù�

=”Inspector”D~YhF�T/ 3D/D~YhF�T@�ƍ�=ȷ 
 

 

ß  4.3.1 j{W~^�Rw~_�Y�Ĭƒȧ  
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ß  4.3.2 "Scene"D~YhF�T  

 
 

 

ß  4.3.3 "Inspector"D~YhF�T  
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j{W~^�Rw~Œ/D~YhF�T  
 
� j{W~^�Rw~�/D~YhF�T@ß 4.3.4 .Ɲ�ȷ�/ƒȧ*0ȶTl�Tȶ3D
_�Y/»�0ĽČƧś¦/»�+ÓŚ�)�<ȶj{W~^�Rw~�,/:�.ő�$

�>)�=�ƜǦ�=�+�ÏǇ*=ȷ�Ȓ/ Handling /¥.0ȶƉâǏ&)�=Ŀ�
�yBzYDq*ő�$�>)�<ȷ!/�/ SendAddress.0ȅ¡ª/ĽČƧś/ IPB
a{T�ǑƝ�>)�=ȷ 
 
 

 
ß  4.3.4 Ŀ�ƍ PC ¦j{W~^�Rw~Œ/ƒȧ  

 
 
4.3.2 �#-�2Ch8 BOX 
 
� ß 4.3.2.Ɲ�ȶȦ�Àȇŏ/Tl�T�Ĭǔº BOX0ȶj{W~^�Rw~_�Y@�
Ĭ�=Ƞ.ȶĽČƧś/ƒȧ.��),/×ƿ. 3D _�Y�İę�>=�@ƜǦ�=#7
.úǓ�#ȷ�/�Ĭǔº BOX0ȶARo�J/ï��� 15cm�15cm*ȶĽČƧś+ AR
o�J/ǹȣ� 2m·ě/éÒ.İę�>=Ƥβ@Ɲ�)�=ȷ 
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� ��1ȶß 4.3.5-(a)/:�.ȶ�Ȓ/ņƦ��Ĭǔº BOX í.06±)�5&)�=_
�Y@ȶARo�J/ï��ȶĽČƧś+/ǹȣ@�Ǣ/Ɔŵ*ĽČƧś*ǚǛ�#éÒȶ(b)
/:�.ȶņƦ�06±)İę�>)�5�ȷȆ.ȶ(c)/:�.ȶ�Ĭǔº BOX ¯.Ì7
)ȓƿ@Ǐ�+ȶ(d)/:�.İę�>=ȷ 
� �/:�.ȶúȠ/Ƌê*,/:�.İę�>=�@ȶ�ĬůȞ*ƜǦ�=�+�ÏǇ*

=ȷ 
 

 

ß  4.3.5 �Ĭǔº BOX +úȠ/İęƆŵ  

 
 
4.3.3 �-$-�F2 
 
� j{W~^�Rw~�/Tl�Tȶ3D_�Y/Ŀ�ŉŶ+�)ȶK�n�aĿ�@Ĺƍ�
#ȷĹƍµƍ+�)0ȶ,/ PC *8ūŽƕ.Ǔ§�>)�=/+ȶĿ�ŉŶ�ÃƳ$�;
*=ȷ 
� K�n�a«¸0ȶ3DIiSFL`@ÝǼ9ĳƾ-,/Ŀ��=ȠȶK�/ȗĲ�*Ȋƺ
ƕ.«¸�Ǐ�=:�. GetKeyrX\a@Ĺƍ�#ȷGetKeyrX\a0ȶK��Ĳ�>)
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�=ƆĪ@Ŧƚ�=rX\a*=ȷȆ.ȶTl�T/³<Ŗ�-,ȶȊƺ*Ǐ?-�Ŀ�

.γ�)0ȶGetKeyDown rX\a@Ĺƍ�#ȷGetKeyDown rX\a0ȶK��Ĳ�>
#�+@Ŧƚ�=rX\a*<ȶĲ�>)�=β0Ŧƚ�>-�ȷ 
 
 

4.4 E?^J.	>g 
 
4.4.1 �"'�-�&+�+�!�-� 
 
� ĽČƧś/BjyN�Rw~D~YhF�T@ȶß 3.3.3+ß 3.3.4*Ɲ�ȷj{W~^�
Rw~�.��)ȶß 3.3.3/:�. ARo�J�ǦǮ�>)�-�éÒ.0ȶ3D_�Y0
İę�>�ȶÐ�.Ƕô*”off”+ǑƝ�>=ȷȆ.ȶß 3.3.4/:�. ARo�J�ǦǮ�>
)�=éÒ.0ȶĽČƧś�. 3D_�Y�İę�>ȶÐ�.ƻã*”on”+ǑƝ�>=ȷ 
 
 
4.4.2 �#-�,3D�-�	6
I�F2 
 
� Ĝş/j{W~^�Rw~ĮŶ*ȶ”return K�”.:<ȶŮ.ǑƝ�4�^KT`9ƒ¨
@ǑƝ�#<ȶŮ/TxDa.³<Ŗ�ȶ”backspaceK�”*·/8/.³<Ŗ�=»�@ȶ
ŜĮŶ*8Í<«>#ȷ 
� ŜĮŶ/j{W~^�Rw~_�Y/ũȉ0Tl�T+ȶTl�T¯Ȓ.«&)�= 3D
_�Y/ 2Ć*ũĬ�>)�=ȷ,/:�.ũĬ�>)�=�0ȶß 3.3.1*Ɲ�”Hierarchy”
D~YhF�T/]y�ũȉ*ƜǦ�ȶax\M&a|\j*ƽȡ�=�+�ÏǇ*=ȷ 
� “Hierarchy”D~YhF�T*0ȶyBzYDq*ǑƝ�>)�=8/@ȳôȶǑƝ�>)
�-�8/@ƀô*ǑƉ�)�<ȶ��1ȶj{W~^�Rw~@Ǐ�´ŚůȞ0ȶß

4.4.1-(a)/:�.ȶSpace1/ Title/6�ǑƝ�>=ȷ”returnK�”@«¸�=Ű.ȶ(a)�
;(b)ȶ(b)�;(c)3+ȶŮ.ǑƝ�4� 3D_�Y�ǑƝ�>=ȷ5#ȶ(c)/:�.Tl�T
¯/¬)/ 3D _�Y�ǑƝ�>)�=Ƞ.”return K�”@«¸�=+ȶ(d)/:�.Ů/T
l�T.³<Ŗ?<ȶ̄ ½�>)�=ŗ´/ 3D_�Y�ǑƝ�>=ȷ8��Ē”returnK�”
@«¸�=+ȶ(e)3+ơ<ì?=ȷ5#ȶ”backspace K�”.γ�)0”return K�”+¬�
Ȇ/»�@�=:�.úǓ�#ȷ 
� ŗě/Tl�T/¬)/ 3D _�Y@ǑƝ�>)�=(e)/ƆĪ*”return”K�@«¸�)
8ƒȧǑƝ0ì¾ �ȶËÿ.´ŚůȞ/ȶŗ´/Tl�T/ 1 DƗ/ 3D _�Y�ǑƝ�
>)�=(a)/ƆĪ*”backspace”K�@«¸�)8ƒȧǑƝ0ì¾�-�ȷ 
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ß  4.4.1 j{W~^�Rw~_�Y/ũȉ+ǑƝȪđ  

(Hierarchy D~YhF�T/�Ȓ ) 

 
 
4.4.3 3D�-�	F2 
 
� Ŀ�ƍ PC�;ƅù/K�@Î¡�#éÒȶƉâǑƝ�)�=ŗň/ 3D_�Y@ì¾�=
:�.úǓ@Ǐ&#ȷj|`YDjRT^q.)Ǐ�=ì¾0ȶ3D_�Y/ÝǼȶĳƾȶơ
»/ 3D*=ȷ��.!>">/ì¾.D�)Ȅ4=ȷ 
 
ÝǼ  
 
� 3D _�Y/ÝǼ0ȶ3D _�Y!>">�ĭĴ�)�= x,y,z ǽ@ǷƁ.�)ÝǼ�=ȷ
3D_�Y/ÝǼ×ƿ0ȶIDx�Ǟ.:&)ǡƭ@Ǐ�ȷÍĝ�#K�«¸�; 1Ý.D�
10Ē�DÝǼǞ@ëż� ȶ3D_�Y.Ëő� =ȷŜRT^q*0ȶ3D_�Y�àř.
ĴD”eulerAngles”j|f^C.«¸�#¥@Ëő� =�+*úǓ�#ȷ”eulerAngles”j|
f^C0ȶx,y,z ǽ!>">/ÝǼǞ�,�,�/¥@Ĵ&)�<ȶ�/ǞĒ@ëż�=�+.
:< 3D_�Y/ēū�ì¾�=ȷ 
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 ��1ȶ”ÐJ�XzK�”@ 9 Ý«¸�>#éÒȶ�¥�+90 �>ȶ3D _�Y0 y ǽ@ǽ
+�) 90 ĒÝǼ�=ȷÝǼ·0ȶß 4.4.2-(a).Ɲ�:�.-&)�<ȶÝǼě0(b)/:�
.ì¾�=ȷ 
� K�«¸+!/ì¾/¥@ȶß 4.4.3.Ɲ�ȷ 

 

ß  4.4.2 3D _�Y/ÝǼ  

 
  �¥ �¥ �¥ 

xǽÝǼ �J�XzK� +10   
�J�XzK� -10   

yǽÝǼ ÐJ�XzK�  +10  
ċJ�XzK�  -10  

zǽÝǼ [K�   +10 
]K�   -10 

ß  4.4.3 ÑK�/«¸+!/ì¾Ȗ  
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ĳƾ  
 
� 3D _�Y/ĳƾ0ȶ3D _�Y/”localScale”¥@ëż� ì¾� =ȷ”+K�”�«¸�
>#éÒ0ȶ3D_�Y/ï��@ 1.1£ȶ”-K�”�«¸�>#éÒ0 0.9£.ì¾� ȶĳ
ƾ@Ǐ�ȷ 
 
 
ơ»  
� 3D_�Y/ơ»0ȶ3D_�Y/”position”¥@ëż� ì¾@Ǐ�ȷxǽ.Ŵ&)ȶ”aK
�”ȶy ǽ.Ŵ&)”s K�”*ȶú�Ɠ�* 50cm ơ»�ȶËÿ.”d K�”ȶ”w K�”*-50cm
ơ»�=:�.úǓ@Ǐ&#ȷ 
 
 
K�«¸.ÿĢ�=Ŀ�ŉŶ@ß 4.4.4.5+7=ȷ 
 

«¸K� j{W~^�Rw~_�Y.Ëő�>=ì¾ 
return Ů/ 3D_�Yȴ-3>1Tl�Tȵ.³<Ŗ� 

backspace ·/ 3D_�Yȴ-3>1Tl�Tȵ.³<Ŗ� 
�J�Xz xǽ@ǽ.�)+10ĒÝǼ 
�J�Xz xǽ@ǽ.�)-10ĒÝǼ 
ÐJ�Xz yǽ@ǽ.�)+10ĒÝǼ 
ċJ�Xz yǽ@ǽ.�)-10ĒÝǼ 

[ zǽ@ǽ.�)+10ĒÝǼ 
] zǽ@ǽ.�)-10ĒÝǼ 
+ 3D_�Y@ 1.1£/ï��.ĳï 
- 3D_�Y@ 0.9£/ï��.ƾĂ 
a 3D_�Y/×ƿ@ xǽ.Ŵ&)+50cmơ» 
s 3D_�Y/×ƿ@ xǽ.Ŵ&)-50cmơ» 
d 3D_�Y/×ƿ@ yǽ.Ŵ&)+50cmơ» 
w 3D_�Y/×ƿ@ yǽ.Ŵ&)-50cmơ» 

ß  4.4.4 ÑK�/«¸+j{W~^�Rw~_�Y/ì¾  
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_5]� rpZ\ 
 
 
 

5.1 3D �3V��")�+�-�&+t0mtGe�r�

�Z\ 
 
� ȳƎ;/ƛƣ[3]*0ȶĜş/j{W~^�Rw~.ű4ȶ3D D~YhF�T@�ƍ�=
�+*ȶ:<ǘ9��ȶÆǰƕ*ȶǨĝ¸/=j{W~^�Rw~@Ǐ�=+���+Ɲ

�#ȷ 
� Nicolas ;/ƛƣ[4]*0ȶĳĖƉúĩ@�ƍ�):<?�<9����¼Į/Ǌ�Ȏȟ�
ǯRT^q@�Ĭ�#ȶ�/RT^q0 Kinect+ PCscY@ƍ�)Ȏȟ�ǯ@Ǐ��ȶ!
/Ƞ.ĳĖƉúĩ+ȶKinect/ŻĒV~P�.:<ĝ;>#�/»�@�ƍ�=�+*ȶĳ
ĖƉúĩ.:<İę�>#j{W~^�Rw~TxDa9 3D _�Yȶƒ¨_�Y-,@Ŀ
�ȶƽȡ@Ǐ�=RT^q*=ȷ 
� ¹Ǎ;/ƛƣ[5]*0ȶHMD + AR o�J@�ƍ�#g_I�ǯRT^q@�Ĭ�#ȷ�
/RT^q0ȶKtyi{�Rw~@ AR o�J*Ǐ�ȶ�ƍǄ/g_I[t\`ƒȧ9ȶ
ǈƏ.ŕ�Ȃ6�ÏǇ-m}D`n�a@Ƥβ�.İę�=RT^q*=ȷ 
� Fotis;/ƛƣ[6]*0ȶĳĖƉúĩ@�ƍ�#ŃǆRT^q@�Ĭ�#ȷ�/RT^q0ȶ
ARo�J@�ƍ�ȶĳĖƉúĩ/ƅĤ*= 3D_�Y/İę.:<ȶƘĩƕ*?�<9�
�ŃǆRT^q*=ȷ 
 
 

5.2 3D�-�	�-�'+��-(�r��Z\ 
 
� Matthias;/ƛƣ[7]*0ȶPowerPoint@Ǻǖ�ȶƱÃ. 3D_�Y@�Ĭ�=�+�±
ş= 3DI�Py~MRT^q PowerSpace@�Ĭ�#ȷPowerSpace0ȶPowerPoint*�
Ĭ�#TxDa@ 3D.ìļ�ȶƽȡ�=�+.:<ƱÃ. 3D_�Y@�Ĭ�=�+�ÏǇ
*=ȷ5#ȶPowerSpace*�Ĭ�#_�Y0 PowerSpace viewer+:1>= ARǚǅR
T^q*İę�=�+�ÏǇ*=ȷ 
� Havemann ;/ƛƣ[8]*0ȶǀǐȯ9ÄƄȯ.)ĳĖƉúĩ.:<Ƅ�@ąƝ�=Ƞ.ȶ
ƱÃ.ąƝ_�Y@�=�+�±ş=RT^q@�Ĭ�#ȷ�/RT^q0ąƝ�>=éĭ

/Ƌê.Ģ�)ȶax\M&a|\j9ȶƱÃ-Ŀ�*ýŐ.ąƝ_�Y@�Ĭ�=�+�
*�ȶ�ðç Wii O~`|�x@�ƍ�) 3D _�Y/țǜ@�=�+�*�=RT^q*
=ȷ 
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5.3 KZ\	1a/	  
 
� Ŝƛƣ*0ȶUnity /D~YhF�T+Ʒ6Ò? =�+*ȶTl�TÉ2 3D _�Y@
ýŐ.�Ĭ*�=RT^q@úǓ�#ȷ5#ȶȎȟ*0-�Ó�Ƥβ*Ǐ?>=j{W~^

�Rw~@ħù�)�<ȶ!/Ƞ.Ĝş/ĮŶ+Ȯ��#ĮȪȶĿ�*j{W~^�Rw~

�Ǐ�=RT^q@αƔ�#ȷ 
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_6]� `k 
�

�

�

� Ŝƛƣ0ȶĜş/j{W~^�Rw~.�3=¶ȝ9ȝƓ.ƙƗ�ȶ:<Ǌ�j{W~^

�Rw~RT^q/Ļť+úǓ@Ǐ&#ȷŜRT^q0ȶœÉ�ȋA*�=To�`hH~

@ǚǅ_eDT+�)�ƍ�#ȷ�/ƸšȶĜş/ĮŶ*�?>=j|SFLY9TLy�

~+��ǣ§��Ǘ.-<ȶƋê/¶Ʋ�Ƃ�-&#ȷ5#ȶĳĖƉúĩ.:<j{W~^

�Rw~_�Y@İę�#ȷ�/ƸšȶTLy�~¯Ȓ.��j{W~^�Rw~_�Y@

İę*�-�+��Ĝş/¶ȝ�-�-<ȶ-��D �	 _�Y/ǑƝȶ�:2 �	 _�Y.

ÿ�ƔǑǄ� � Ů©Ƥβ*/SFT[t�Ǐ�=�+.:&)ȶ:<Ƙĩƕ*?�<9��

j{W~^�Rw~�Ǐ�=:�.-&#ȷ5#ȶ�	 _�Y/�Ĭ0ȤŐĒ�Ȳ��ȶƔǑ

Ǆ0ŜRT^q@�ƍ�=�+.:<űǿƕýŐ. �	 _�Y@�Ĭ�=�+�ÏǇ.-&

#ȷ�

� �ě0ȶ�	 _�Y/Ŀ�@K�n�a$3*-�ȶ:<Ƙĩƕ-ĮŶ*Ŀ��=�+�*

�=RT^q@ũư�#�ȷ5#ȶj{W~^�Rw~_�Y0ȶj{W~^�Rw~·.

ĽČƧś.řƼ*Ǽȅ@Ǐ?-3>1-;-�/*ȶd\`��;ZE~|�a�=$3*

j{W~^�Rw~�Ǐ�=:�-RT^q@úǓ�#�ȷ�;.ȶǒȱǄúȱ@Ǐ�ȶĝ

;>#hC�ae\L@ŜRT^q.Ëő� )��#�ȷ�
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ln 
 
 
 
� Ŝǫņ@æƪ�=.ė#<ȶĵāŃÙ*=Ǝ��ȑŃĸ@0�7ȶġưņñȑ°Ńĸȶ

ȲŬ�°Ńĸȶ�śØƑ°Ńĸ�:2ĉĈŔ°Ńĸ.0ȶWp9ȧǪ@Ȉ�)�þ-�ĵā

+ǱȔ-�Ĩǘ@Ȩ�5�#ȷğ:<Ż�ĩǭƐ���5�ȷ5#ȶD~YxL^Ci�j

|Mxp~Mƛƣû/ƖŪ.0ȶńî�/�Ĩǘ9�ĵľ@Ȩ�ïì��Ǥ.-<5�#ȷ

ƅ.ȶŤćªȀ.0î�/�Ĩǘ@Ȩ�ğ:<ĩǭǉ�5�ȷ�/é@¤<)�Â¸Ȩ�#

γ�Ǆ/ƖŪ.ĩǭǉ�5�ȷŗě.ȶïöƌŹ@ȅ=�ȶüŊ9Ê�.0Ū
-ȧ�;ŀ

�)Ȩ�5�#ȷğ:<ĩǭǉ�5�ȷ 
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