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Title                  Study on Personalized Information Display by 
Combination of Digital Signage and Smartphone 

 

Abstract 
� This research proposes a digital signage system that displays personalized 
information to nearby individual users without the need for manual operation by 
linking the user’s smartphone. 
� As current trends go, digital signages are being placed and introduced in a variety of 
places. However in many cases, the information displayed on these digital signages are 
randomly selected from existing contents made for the masses. Although newly 
updated information and information that the user finds interesting increases the 
degree of attention, they begin to go unused as time passes and familiarity sets in. 
Thus to address this, interactive digital signages have been developed where users 
manually operate a touch panel or their smartphone in front of the signage to display 
personalized information. However the active operations required by the user become 
a barrier, and although effects can be expected to a certain degree at first on 
installation, it gradually becomes less used. Hence a digital signage system that first 
automatically identifies the user near the signage, then displays personalized 
information to the user without manual operation was constructed. 
� The constructed identification system consists of an iBeacon installed in the digital 
signage, which emits radio waves that are then received by the smartphone, leading to 
the automatic detection of the digital signage after which the smartphone’s 
information is then transmitted from the smartphone to the signage. By using a 
specialized application with the ability to adjust the emission strength of the iBeacon, 
an experiment to verify the detection distance of the smartphone was performed. The 
results were then used to make adjustments so that the smartphone is able to make a 
detection at an ideal distance.The system that switches displayed information on the 
digital signage switches over to individual user personalized information by using the 
transmitted information of the user’s smartphone. Digital signages such as the multi 
language digital signage that switches over and displays information in the user’s 
smartphone language, and a health information digital signage that uses data from a 
pedometer was constructed. An evaluative experiment was then conducted in which 
these systems were used by subjects, after which a survey and interview with regards 
to the use, and any changes in behaviour was recorded. From the experiment results, 
the effectiveness of the system was confirmed. 
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 ưȜ18
ưȊș1ɡɝ%HÝǳȺ5ƌ´LǒB4�1(7ÝǳȺā�5v�

fp�Qd!I*ūĞLƈȍ%Hacl�7ƿɕ5.�0ɟʇ%H�2.1ȣ18


ưȊș7ȁǿ4F
(I5Ĝ/�*ɕªLƓǯ#
ǆȿL?2B*�1
ƈƺ

%Hmbg�_Qr�bacl�7ǀŴLȍ%�2.2ȣ18mbg�_Qr�b

2c��nzU�7ʋƊƗǕ7ƻɞ
ÝǳȺūĞLɀèôţ%Hacl�7ǀ

ȥ
v�fp�QdūĞƈȍacl�7ǀȥ5.�0ʇ<H� 

 

2-1� ÝǳȺ5ƌ´LǒB4�v�fp�QdūĞƈȍa

cl�7ǀŴ 

 
2-1-1� mbg�_Qr�bacl�7ɕª  

� áȜ1ɟʇ#*ȁǿ4F
ưȊș1ƈƺ%Hmbg�_Qr�bacl�7

ɕª7ƻɞLɍ-*�ưacl�18
ÝǳȺ5ƌ´LǒB4�1(7ÝǳȺ

ā�5v�fp�Qd!I*ūĞLƈȍ%H21��21¨�7ɕªLĵȸ#

*� 

 


� mPc|�Q5ÝǳȺ5v�fp�Qd#*ūĞLƈȍ%H 

�� ÝǳȺ5ƌ´LǒB4� 
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2-1-2� mbg�_Qr�bacl�7ǀŴ  
 
� 2.1.1ȣ7ɕªLǡ*#*acl�7ǀŴLƻɞ%H�ƈƺ%Hmbg�_Q

r�bacl�8
¨�7 3.7ǆȿ4FǀŴ!IHˀĒ 5LðǦ �ˁ 

 


� mbg�_Qr�b5ʅ�5�HÝǳȺLɀèǿ5ɱÜ%H 

�� mbg�_Qr�b5ɱÜ#*ÝǳȺ7ūĞLɀèǿ5ôţ%H 

�� mbg�_Qr�b5ÝǳȺūĞLC25ƈȍūĞLɀèǿ5ØGƦ�H 

 

� ƈƺ%Hacl�8
ǮĖ¶ǳ!I0�Hmbg�_Qr�b7E15
�

ǪĵĨƒ7ÝǳȺ5ļ#0
ƚİ7^�l�kL��h�5ƈȍ#
1�H+

�Ĩ�7¡7ȁ5ɛI!'H�2Lȁǿ2%H7184�
ʅ�5�H¡5ļ

#0ƌ´LǒB&5v�fp�Qd#*ūĞLƈȍ%H�21mbg�_Qr

�bLƩçǿ5Ýǳ#0CF12�1ĩ�4ǪŤ5�H� 

 
Ē 5� ƈƺacl�7ǀŴ 
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2-1-3� v�fp�QdūĞ7ĵȸ  

 

� ưȊș18
ÝǳȺ7ūĞ4Fɏȍ!IHv�fp�QdūĞLÀ¡ūĞ2

ɪɚ%H�25ȹ�FIH71
��1À¡ūĞ7ĵȸLƝȌ5#*�1
v

�fp�QdūĞ7ĵȸLɍ1� 

� ǕŠ�
À¡ūĞ8�Ǳİ%HÀ¡5ʟ%HūĞ1�-0
ŜɦūĞ5Ă?

IHǏĀ
ǱŐƨƛ(7¥7ɟʇȟ5EGǪĵ7À¡LɱÜ1�HC7ˀ¥7

ūĞ2ĺƞ5Ǧý%H�251�
(I5EGǪĵ7À¡L1�H�224H

C7LĂA�ˁ L�1��2ĵȸ!I0�H�·�9
ư¡7ǏĀ
ǱŐƨƛ


ʋȰÌˀ²ŵ
Ńŵ
ʬɥǺú
���Oo�c 
ˁ¬ȏ5��Hȼ°Dŵņ5

ʟ%HūĞȟLȭ@ýK'*ūĞLƁ%�?*
ʠǫW��ȟ7ɟʚ!I*ư

¡LÛÜ1�HƟÉūĞCĂ?IH[6]�ʠǫW��ȟ7ɟʚ!I*ư¡LÛÜ

1�HƟÉūĞ2�1�24F�acure�1Ƌŝ!IHèǸ5À¡ūĞ5�*H

2ȹ�FIH5
�7èǸūĞ8ɟʚ!I&
%�5àʣ!I0�H*BÀ¡

ūĞ58Ŝ08?F4�[3]� 

� �Ɨ1
ưɯƔ7v�fp�QdūĞ8
À¡ā�5Wcg�Qd#*ūĞ

1�H5
(7ūĞLɏȍ#*ūĞL¥Ⱥ5ɖFI0C
(7À¡LǪĵ1�

HūĞ184�ūĞ2ĵȸ%H�·�9
ÝǳȺ;7Vcc�ċĈDɜɩ7Ø

GƦ�5EHÝǳȺ7¶ǳɜɩ1ɏȍ!I*ūĞ
ÝǳȺ7ŪÜ5�-*Œă

ūĞȟ1�H� 
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2.2� v�fp�QdūĞLƈȍ%Hacl�7ǀȥ  

2-2-1� ÝǳȺ7¶ǳ%Hc��nzU�2ʋƊ  
 

� ưacl�8
mbg�_Qr�b7ʅ�5�HÝǳȺ5v�fp�Qd#

*ūĞLɀèǿ5ƈȍ%H�(7*B
mbg�_Qr�bʅ�537ÝǳȺ

5�H4Lɀèǿ5ɱÜ%Hǆȿ5Ŧɕ1�H�ưacl�5ÝǳȺLɱÜ1

�4�I9
mbg�_Qr�b7ʅ�5�HÝǳȺ;7ūĞ184�
¥7

ÝǳȺ;7ūĞLƈȍ#0#?1ˀĒ 6LðǦ �ˁ(�1
ÌɍȊș2ÿǁ5


ÝǳȺ7½Ʃǭ5ʽ�c��nzU�2ʋƊ%H�21ÝǳȺLɱÜ%Hac

l�Lƻɞ#*� 

 

 
Ē 6� ÝǳȺɱÜ 

 

� ȴéȃ7�ŏŴ 26ŐǨ� ūĞʉ¾Ǿƥ�5EH2ƛư7c��nzU�½Ʃ

ǭ8 79%ˀz��i��zU�LĂAˁ2Ǽɏ#0�HˀĒ 7LðǦˁ[8]� 

� �ɟ7�24F
ÝǳȺ5ƀ,ǋ�0�Hc��nzU�2ʋƊ%H�21

ÝǳȺLɱÜ%H� 
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Ē 7� ƛưēÓ7c��nzU�½Ʃǭ 

 

2-2-2� c��nzU�27ʉ¾ƗǕ7ƻɞ  
 

� ÝǳȺ7ŵƩ%Hc��nzU�2ʋƊ%H�1
37ʉ¾ƗǕLÝǳ%H

4Lƻɞ#*� 

� ÌɍȊș18
Bluetooth
W��e�_2åʊŕe�_7ȭ@ýK'2�-

*C75�G
?*
Wi-FiD iBeacon2�1ʉ¾ƗǕLǳ�H�2C1�H

2ȹ�*�#4#45F
ƈƺacl�8�mbg�_Qr�b7ʅ�5�H

ÝǳȺ5Șƽǿ4ƌ´LǒB4���2Lɕª%H�(7*B
BluetoothDW

��e�_2åʊŕe�_7ȭ@ýK'8ÝǳȺ5ƌ´LǒBH�24Fɕª

Lǡ*#0�4��(�1
Wi-Fi2 iBeacon7ǍɿLɍ-*� 

� Wi-Fi8
\�{�L¶K&5ǥȵʉ¾LÝǳ#0m�gLDGôG%H¤ȭ

@1�G
Q�g�rjn5ƅȳ%H�2ȟ51�H�Wi-Fi5¶�Hǆč8


c��nzU�
g{�jnȝƯ
vf^�7=4
ƊŌ]��ǆ
ʰƾ|�

���
l�x
|��gȟ5Ɖʀ!I0�H�Wi-Fi5¶�Hğŵ8
OZe

c�Q�n2Ć9IHWi-Fiǆč5ɡȷ!I*ǰĢ5��0
(7Wi-Fi7ʬ

ǖ5ń�Ȥđ1Ýǳ1�H [9] ˀĒ 8LðǦ �ˁ 

50.3% 

3.2% 

25.5% 

21.0% 
c��nzU�7@�

c��nzU�˂
zP�i��zU��

zP�i��zU�7
@�

ǥ�
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Ē 8� Wi-Fiʉ¾ 

 

� Wi-FiL¶ǳ1�Hc��nzU�8
eY��lPȟ744-0�4�

Wi-Fi7OZec�Q�n1�I9
37Wi-Fiǆč2Cƅȳ%H�251�

H5
%15c��nzU�5¥7OZec�Q�n2ƅȳ#0�Hğý8


Ŷè1ƅȳ#Ȃ!4�I94F4��?*
ƧÚ7ʉ¾ơ5ɡĵLɍ1Ŧɕ5

�H� 

� iBeacon8
iOS7°ȷūĞ_�xcLſŚ%HƖ#�lZs�b�1�H�

iBeacon8 BLE (Bluetooth Low Energy) Lǳ�*ʅɻʪǥȵ1
iBeacon4

FǼ'FIHʬǖL iOSmuQc5ƻȉ#
iBeacon7ɡȷğŵ5ʅ/�*G

ʪI*G#*ơǤ1
O|�\�a��5ʉȉ1�
°ȷ7�qg��[7=

4
 iBeacon27ɻʪLǟĵ%H�2C1�H[10][11]ˀĒ 9LðǦ �ˁ 

 

 
Ē 9� iBeaconʉ¾ 
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� iBeacon5ļŨ#* iOSO|�\�a��8
iBeacon4FǼ'FIHʬǖ

7ʴěÓ5ÎH2ɀèǿ5ujZ[�R�o1ɺè%H�251�H�?*


BLELǳ�*ʅɻʪǥȵ1�H�24F
c��nzU�1�I9
ÿơ5Ƨ

ĩ 7ø7 BLEǆč2ʉ¾%H�251�H[12]� 

� Wi-Fi2 iBeacon7ĩ�4ʑ�8
Wi-Fi8OZec�Q�n2c��nzU

�27ƅȳ1�H5
iBeacon8 iBeacon4FǼ'FI*ʬǖLc��nzU

�5ƻȉ%H2�1�21�H� 

 

ɏ 1� Wi-Fi2 iBeacon7ʉ¾Ǎɿ 

 

 

� ɏ 17Wi-Fi2 iBeacon7ʉ¾Ǎɿ4F
ƈƺacl�7ɕª1�H�mb

g�_Qr�b7ʅ�5�HÝǳȺ5ƌ´LǒB4���2LEGǡ*%

iBeaconLǳ�*ʉ¾L¶ǳ%H�iBeaconL¶ǳ%Hǯǵ8
̈ �7ʉG1�

H� 


c��nzU�5¥7ǆč2ƅȳ#0�0C.4�Ȃ%Ŧɕ54� 

�O|�\�a��LujZ[�R�o1ɀèǿ5ɺè1�H 
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2-2-3� ÝǳȺūĞLɀèǿ5ôţ%Hacl�7ǀȥ  
 

� ưȣ18
ÝǳȺūĞLɀèǿ5ôţ%Hacl�2#0ǀȥ#* iBeacon

5ļŨ#* iOSO|�\�a��5.�0ʇ<H� 

� �7O|�\�a��8
iBeacon4FǼ'FIHʬǖ7ʴěÓ5c��nz

U�ˀ Apple iPhone 5ˁÎH2ɀèǿ5ujZ[�R�o1 10ȓʞɺè%H�

251�H�10ȓʞ7ʞ
iPhone5ʴěÓ5Î-*�2Lʉȉ#*�
ÝǳȺ

5mbg�_Qr�b7ʅ�5�H�2ñ:ÝǳȺ7ūĞLmbg�_Qr�

b5ȉF'H�ɹ ěħ5ÖH2mbg�_Qr�b4FʪI*�2L iPhone5

ʉȉ#*š5ɀèǿ5Ãǉ%HE15ǀȥ#*ˀĒ 10
11LðǦ �ˁ 

 

 

Ē 10� O|�\�a��7ɺè�Ãǉ 
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Ē 11� iPhone7ʴěÓħ7ʉȉǸʮ 

 

� �72�
37 iBeacon7ʬǖ1C iPhone5ƻȉ%I9
O|�\�a��

5ujZ[�R�o1ɺè%HK�184��iBeacon4FǼ'FIHʬǖ58

(I)I
37 iBeacon4K4HE15 UUIDˀ Universally Unique Identifierˁ

2�1ɱÜį5��FI0�H�(7*B
Ǫĵ7 iBeacon7 UUIDLƻȉ#

*2�+�
O|�\�a��5ɺè%HE15ɡĵ#0�Hˀ Ē 12LðǦ �ˁ 

� UUID28
fznRSOL�ŭ5ɱÜ%H*B7ɱÜ1�H� 
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Ē 12� iBeacon7 UUIDɏȍǸʮ 

 
2-2-4� v�fp�QdūĞƈȍacl�ǀȥ  
 
� ÝǳȺLɱÜ%HƗǕ2#0
ÝǳȺ7ŵƀ%Hc��nzU�ˀApple 

iPhoneˁ2ʉ¾%HƗǕLǳ�*� 

� ʉ¾ƗǕ8
BLEˀBluetooth Low EnergyˁLǳ�* iBeaconLÝǳ#
Ý

ǳȺ7ŵƩ%H iPhone4FÝǳȺ7ɱÜūĞLmbg�_Qr�b5Ƒ�H�

Ò³ǿ58
ÝǳȺ5mbg�_Qr�b5ôG¦�FI* iBeacon7ʬǖ7

ʴěÓ5ÎH2
 iPhone8ujZ[�R�o1O|�\�a��fznɺè

#
ÝǳȺ7ɱÜūĞL_�u5ƥ�ʄA�mbg�_Qr�bÅ18˃_�

u5ƥ�ʄ?IHÝǳȺɱÜūĞLōơôţ#0�H�_�u5ÝǳȺɱÜū

Ğ5ƥ�ʄ?IH2şǆǸʮ4F(7ɱÜūĞ5ļŨ#*v�fp�QdūĞ

5ØGƦ�H�ÝǳȺɱÜūĞ5ĦƤ5�H2mbg�_Qr�b7ɏȍL


(7ÝǳȺ5ý-*ūĞ5ØGƦ�H��7ƗǕ1
ÝǳȺ8mbg�_Qr
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�b7ʅ�5ƱH+�1
(7ÝǳȺ7ūĞ5mbg�_Qr�b5ØGƦ�

H�25÷ȿ54H� 

� ?*
ɡĵ!I*ʴěħ5ȝƯ5ȕè#
iBeacon7ʬǖLõ¾1�4�4H

2
Ô:O|�\�a��8ujZ[�R�o1 iPhone5ʴěħ5Ö*�2L

ʉȉ#*š
O|�\�a��LÃǉ%H�ˀ Ē 13LðǦ �ˁ�I5EG
mb

g�_Qr�bÅ8_�u5ÝǳȺɱÜūĞ5ƥ�ʄ?I4�4-*�2L_

�u4Fôţ%H�21
ʅ�5ÝǳȺ5�4�4-*�2Lɨɱ%H 

 

Ē 13� v�fp�QdūĞƈȍacl�7ǀŴĒ 
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Ȟ 3Ȝ� acl�7ƻɣ  
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� ưȜ18
áȜ1ǀȥ#*mbg�_Qr�bacl�7ƻɣ5.�0ʇ<

H�3.1ȣ18
ÝǳȺƻȉʴě7ƻɣĶʼ7ƿɕ
ȯƷ
ȹĻ5.�0ʇ<


3.2ȣ18
��lW��a����a��Lǳ�*ÝǳȺ5ɔƒ¡�Hğý7

ɘɨǭ7ƻɣ7ƿɕ
ȯƷ
ȹĻLʇ<H� 

 

3-1� ÝǳȺƻȉʴě7ƻɣĶʼ  

 

3-1-1� ÝǳȺƻȉʴě7ƻɣĶʼƿɕ  
 

� ưacl�18
iBeaconL¶ǳ#0mbg�_Qr�bʅ�5�HÝǳȺL

ɱÜ%H5
(7ʧ5ʒØ4°ȷ1ÝǳȺLƻȉ%H*B58
iBeacon7ƻȉ

ʴěLʒŜ4ɻʪ5ɡĵ%HŦɕ5�H�(7*B
ưacl�18
iBeacon

7ʬǖśŕLɮƓ#
iPhone7ƻȉʴě7ɻʪLɝǟ#
(7ȯƷLC25Ý

ǳȺƻȉʴě7ɡĵLɍ1�iBeacon7ʬǖśŕ7ĦƤ58 Aplix ȏ7O|�

\�a���My Beacon ToolˀĒ 14LðǦ �ˁLǳ�*�ƻɣ58
Aplix ȏ

7 iBeacon�MyBEACON MB001 AcˀĒ 15LðǦ �ˁ2 iPhone5sL 1ø


iPhone6L 2ø¶ǳ#*[13]� 
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Ē 14� Aplixȏ7My Beacon Tool 

 

 
Ē 15� Aplix ȏ7 iBeaconˀMyBEACON MB001 Acˁ 
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3-1-2� ÝǳȺƻȉʴě7ƻɣĶʼ  
 

� Ē 168¶ǳ#*MyBeacon7ʬǖśŕLĦƤ#*ˀ0dBm2-20dBmˁ 

ʧ7ˆø7 iPhoneƻȉɻʪLȍ#*C71�H� 

� ɝǟƗǕ8
ʬǖśŕL 0dBm2-20dBm5ĦƤ#
(I)Iü iPhoneL 5

Ď&. iBeacon7ʬǖLƻȉ!'
(7ɻʪLɟʚ#*�(7ɟʚ4Fü iPhone

7ŏę2 3ø%<07ŏęÁLȡÖ#*� 

 ʬǖśŕ50dBm72�
 iPhone6ˀ A 7ˁŏęÁ813.4m
ǂǢÂŉ80.56m


iPhone6ˀBˁ7ŏęÁ8 11.69m
ǂǢÂŉ8 0.55m
iPhone5s7ŏęÁ8

9.98m
ǂǢÂŉ8 0.67m
3ø7ȴɝŏęÁ8 11.69m
ǂǢÂŉ8 1.52m+

-*� 

� ʬǖśŕ5-20dBm72�
iPhone6ˀ A 7ˁŏęÁ8 7.38m
ǂǢÂŉ8 0.54m


iPhone6ˀ B 7ˁŏęÁ8 6.27m
ǂǢÂŉ8 0.35m
iPhone5s7ŏęÁ8 5.86m


ǂǢÂŉ8 0.23m
3ø7ȴɝŏęÁ8 6.5m
ǂǢÂŉ8 0.75m+-*� 

 

 
Ē 16� ʬǖśŕɮƓ5EH iPhoneƻȉɻʪ 
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3-1-3� ÝǳȺƻȉʴě7ƻɣȯƷ7ȹĻ  
 

� ƻɣȯƷ4F
ʬǖśŕLřBH�21 iPhone5 iBeaconLƻȉ%HɻʪL

ɮƓ%H�251�H�2LȌɨ#*�?*
iPhone7À³ 25ʬǖƻȉȨ

ŕ5ŉ5�H�25K4H� 

� ưacl�18mbg�_Qr�b7ʅ�5�HÝǳȺLɱÜ%H�24F


ÝǳȺ7ǋɍʊŕLȹŰ#0
mbg�_Qr�b4F 6.5mášˀ-20dBmˁ

1ÝǳȺLƻȉ%HE15ɡĵ#*� 

 

3-2 ��lW��a����a��Lǳ�*ɘɨǭ7

ƻɣ  

 

3-2-1� ��lW��a����a��Lǳ�*ɘɨǭ7ƻɣ
ƿɕ  
 

� ưacl�18
ÝǳȺ5mbg�_Qr�b5ʅ/�0�H2
mbg�

_Qr�b5òŨ#
À¡5Ũ$*ūĞLƈȍ%H5
�7ʧ5
ɔƒ7Ýǳ

Ⱥ5Ǉ�2ʅ/�0ƱH2
òŨ#4�1ʉGʎ�HÝǳȺ5Ǳ$0#?1�

25ųũ!IH���18
��lW��ǕLǳ�
ÝǳȺ7Þȇʞʦ
Ýǳ

Ⱥ7ƻȉɻʪ
ūĞ7ƈȍơʞLv���g2#0Ħ�*ơ7ş,ɍÙČʵ5

��0
3I�F�7ÝǳȺ5ɀ×7ƈȍūĞLɖH�251�H47ɘɨǭ

7a����a��Lɍ-*� 

a����a��5��0
ūĞ7ƈȍơʞ8
ƈȍ!IH^�l�k5Ţ

�
ūĞLɬ@ôH75ɕ%Hơʞ5EGĵBFIH���18
�Ǹʮ7ƈ

ȍơʞL 3ȓ4F 15ȓ2ɡĵ#*�?*
ÝǳȺ7Þȇʞʦ8Ɓƒ×ŋ1ǃƍ

%H�251�
��18 60 ȓˀ1 ×ʞ5 1 ¡Þȇˁ4F 6 ȓˀ1 ×ʞ5 10
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¡Þȇˁ?1Ħê!'*�ÝǳȺ7ƻÖɻʪ8ɡĵɻʪ7 6.5mˀ-20dmbˁ7

Ǌɗ×ŋ1��
áȣ7ȯƷLC25ǂǢÂŉ 0.75mˀ-20dmbˁLĵB*� 

 

3-2-2� ɘɨǭ7ƻɣ  
 

ÝǳȺ7Þȇʞʦ5ļ%Hɘɨǭ7ĦêLĒ 175ȍ%� 

� ?*
8ÝǳȺ7ÞȇơʞL 6ȓ
ÝǳȺ7ƻȉɻʪLŏę 6.5m2#
ūĞ

7ƈȍơʞL 3ȓ4F 15ȓ?1Ħê!'*ơ7ɘɨǭLȍ#*C71�H� 

 

 
� Ē 17� ɘɨǭ 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

3ȓ� 4ȓ� 5ȓ� 6ȓ� 7ȓ�8ȓ� 9ȓ�10ȓ�11ȓ�12ȓ�13ȓ�14ȓ�15ȓ�

	
 
�
��

ƈȍơʞ�

1¡ˀ60sˁ�

2¡ˀ30sˁ�

3¡ˀ20sˁ�

4¡ˀ15sˁ�

5¡ˀ12sˁ�

6¡ˀ10sˁ�

7¡ˀ8.6sˁ�

8¡ˀ7.5sˁ�

9¡ˀ6.7sˁ�

10¡ˀ6sˁ�
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3-2-3� ɘɨǭ7ƻɣȯƷ7ȹĻ  
 

ƻɣȯƷ4F
ūĞʙ5Ĩ�ūĞLƈȍ#*ğýˀ 15ȓɏȍ 
ˁɘɨǭL 75%

¨�5%H*B58 1×ʞ5ÝǳȺ5 2¡ʉHğŵ5ʒ#0�Hˀ Ē 18LðǦ �ˁ 

 

 
Ē 18� 15ȓɏȍ7ɘɨǭ 
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?*
1×ʞ5 10¡Ȗŕ7¡ @7Ĩ�ÝǳȺǰĢ1ɘɨǭ 75%¨�L½.

*B58
ƈȍơʞ 5 ȓȖŕ1ūĞL­�H�25÷ȿ4Óĺ5%<�1�H

ȟ5K4HˀĒ 19LðǦ �ˁ 

 

 
Ē 19� 1×ʞ5 10¡Ȗŕ7ÝǳǰĢ7ɘɨǭ 
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Ȟ 4Ȝ� Ĩɜɩmbg�_Qr�bacl�  
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� Ȟ 4Ȝ18 3Ȝ1ǀȥ#*mbg�_Qr�bacl�Lǳ�0ʝǼ#*Ĩ

ɜɩmbg�_Qr�bacl�5.�0ʇ<H�4.1ȣ18
Ĩɜɩmbg�

_Qr�b7ƿɕ
4.2ȣ18acl�7ǀŴ
4.3ȣ18Ĩɜɩmbg�_Q

r�bacl�Lǳ�*ɤºĶʼLʇ<H� 

 

4-1 Ĩɜɩmbg�_Qr�bacl�7ƿɕ  

 

� 2020Ő5Ʋ V��yjZ5ʝÇ!IH�(I5®�
ƛưLɠIHħē¡

əÍȺ5ģå#0�H�(7*B
ħē¡əÍȺ7¶ǳɜɩ5ļŨ#*ūĞƈ

¹7ŦɕŪ5ʽ?-0�H� 

� ʅŐ
ħē¡əÍȺā�7ƺÓƴȟ8
ɇɩD�ēɩ
ʯēɩȟ7ɔƒɜɩ

7µɟɏȍ5ɍKIHE154-0�*5
(I¨ħ7ɜɩ58ļŨ1�0�

4��ƺÓƴȟ5Ï07¶ǳɜɩ5ļŨ%H�28�÷ȿ1�H�(�1
3Ȝ

1ƈƺ#*acl�LÝǳ#
mbg�_Qr�b7ȁ7á5�HÝǳȺ7¶

ǳɜɩLɱÜ#
ɏȍūĞLɀèǿ5ØGƦ�HĨɜɩmbg�_Qr�ba

cl�Lǀȥ#*� 

 

4-2 Ĩɜɩmbg�_Qr�bacl�7ǀŴ  

� Ĩɜɩmbg�_Qr�bacl�18
mbg�_Qr�b7ʅ�5Ʊ*

ÝǳȺ7¶ǳɜɩLɱÜ#
ÝǳȺ7¶ǳɜɩ5ļŨ#*ɏȍɜɩ5mbg�

_Qr�bLØGƦ�H��7ʧ
ÝǳȺ7¶ǳɜɩLɱÜ%HƗǕ2#0


ÝǳȺ7ŵƩ%H iPhone7ɡĵɜɩLŻ�ôHƗǕLǳ�*ˀĒ 20LðǦ �ˁ

iPhone1ɡĵ1�Hɜɩ 40�ēɩ7*B
ưacl�8 40�ēɩ?1ļŨ%

H�251�H� 
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Ē 20� O|�\�a��5ɏȍ!I*ɡĵɜɩūĞ 

 

� mbg�_Qr�b5ɡȷ!I* iBeacon4FǼ'FIHʬǖ7ʴěÓ5Ý

ǳȺ7ŵƩ%H iPhone5ÎH2
ujZ[�R�o1O|�\�a��5ɺè

#
1ȓʞʦ1 10ȓʞɀèǿ5_�u5 iPhone7ɡĵɜɩūĞLƥ�ʄA� 

� mbg�_Qr�bÅ18
_�u5ƥ�ʄ?I*¶ǳɜɩūĞLōơôţ

#0�H�(�1
¶ǳɜɩ5ĦƤ5�H2mbg�_Qr�b7ɏȍL(7

ɜɩ5ý-*ūĞ5ØGƦ�HˀĒ 21LðǦ �ˁ 
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Ē 21� Ĩɜɩmbg�_Qr�bacl�7ǀŴĒ 

 

� ưacl�8
mbg�_Qr�bÅ7acl�5ôţ#*ɡĵɜɩūĞ1

mbg�_Qr�b�5ɏȍ#ȳ�H¤ȭ@54-0�H�·�9
Ƨš5Ý

ǳ#*ÝǳȺ7 iPhone7ɡĵɜɩ5ɇɩ1�I9
Ǉ7ÝǳȺ5mbg�_Q

r�b7ʴěÓ5ÎF4�ʡG
ɇɩ7ūĞ5ɏȍ#ȳ�H� 
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4-3 Ĩɜɩmbg�_Qr�bacl�7ɤºĶʼ  

 
4-3-1� ɤºĶʼƿɕ  

 

� ưacl�7ɤºĶʼ2#0
ĩıǀÓ5Ĩɜɩmbg�_Qr�bLɡȷ

#
ɐʼȺ 20Ā5acl�LÝǳ#0CF�ˀĒ 22LðǦ 
ˁO�\�nñ:

Q�gx��5EHɤºLɍ-*� 

� ɐʼȺ7Óɢ8
ǌēɩ5ƛưɩ7ƛư¡ıǱ 10Ā
ǌēɩ5ƛưɩ¨ħ7

ǹıǱ 10Ā1�H� 

� Ķʼ18
mbg�_Qr�b5ı�ūĞLɏȍ#0ɐʼȺ5ɖ0CF-*� 

ǹıǱ5ļ%HƺÓ8ʉōɇɩ1��4KI0�H*B
��1CǹıǱ5ļ

%Hmbg�_Qr�b7ɏȍ8Ï0ɇɩɏȍ1ȱ�#*�ƛư¡ıǱ5ļ#

08
ɀ×5ħē5ǹı#0�Hơ7ÝǳLŬĵ#0ɤº#0CF-*� 

 
Ē 22� Ĩɜɩmbg�_Qr�b7ɐʼȺ7Ýǳʹƣ 

 

 



 

 33 

 

� ɏȍ%Hı�ūĞ2#0 4ȗʷ7ǸÉL´Ŵ#*�4ȗʷ7ǸÉ5ļ#0
ƛ

ưɩ2ɇɩ5ļŨ#*ǸÉ2�1�21ɝ 8ƶL´Ŵ#*�4ȗʷ7ǸÉ8
Ē

237�4F
�Ĩɜɩmbg�_Qr�b1�H�2Lɏȍ��ıÓ7Q~�n

c\b�����ĩıƘɡ7ƺÓūĞ��ıé4F7�ȉF'�1�H� 

� üȗʷ7ı�ūĞ8 10ȓ 25ɏȍ5ØGƦKH�ưacl�18
Ƨš5

mbg�_Qr�b5_�u4Fôţ#*ɜɩūĞLC25(7ɜɩ1ɏȍ#

ȳ�H�ɐʼȺ7ǌēɩ5ƛưɩ7ƛư¡ıǱ5Ýǳ%Hğý8
ƛưɩ1ɏ

ȍ!I*ūĞ5ɏȍ!IH� 
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Ē 23� ɏȍ%Hı�ūĞˀňˇƛưɩ
ùˇɇɩˁ 
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4-3-2� O�\�n2Q�gx��5EHɤº  

 

� ɐʼȺ5ưacl�LÝǳ#0CF�
¨�7O�\�n5ĎȠ#0CF-

*� 

 

����������������������������������� 

! #���������$"�������
����	��  �
�� 

j�� 6fBhkzqw9b<C>7/14�5*� F�.%H(��9A89(M2�

��� rk125?92� � � ��� qk1�9#5?92�

j�� _�i~}icAW/10%-�%?8�5(9�.%HM2�

�� �� i1���F2� P���� i1���F2� 4���� i1���F2� 	��	� i1	��F2� �

'��'� i1'��F2� 5���� imb1���%(�%I9(2�

j�� 6fBh�`|ifrcAW/�

14�5*� F�.%H(�A5* I9�?5A�H5�9M2 

%�#� �  ������  ��
  ��1� � � � � � � � � � � � � � � � 2�

j	� 6fBhyh?b7o  3�%A9 hp|lei~|cAW/�

14�5*�?5A�H5�9� F�*�9�?5A�H5�9�F9** A��%��.%H(� 3�%A9M2 

 #��� �  ��
  ����������1� � � � � � � � � � � � � � �   �
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j'� gfhuvw]qnh?be8x7M?BW/�

14�5*�8%�.%H�*� A!�%��*�9�7H((9A*�F.F*9#M2 

��� �ncf71 A7%AI9A 9A*2� � ��� 6Mn�ncf71 A7%AI9A 9A*�5�? **?92

��� eamdkp9f711�75A�A%*�F5.�9 *�9(�-5.2 

	�� ll�nc6o1DH *9�5�?%*�7%AI9A 9A*2� '�� �nc6o17%AI9A 9A*2 

j�� 6fBhyhp|qtmpo=dg��q{@MAW/�

1�(9�.%H�7%#�%(*56?9�- *��F�5( A��.%H(�?5A�H5�9�F9** A�F�2 

��� {@f717%#�%(*56?92� ��� 6Mn{@f71F? ��*?.�7%#�%(*56?92 

��� eamdkp9f711�75A�A%*�F5.�9 *�9(�-5.2 

	�ll{@o1�99?�5�? **?9�(9F F*5A792� '�� {@o1�99?�(9F F*5A792 

j)� [svy^tg�`|cso;uv>pb7Bm[svy^tqcMA

W/14%H?8�.%H�?%%!�5*�*�9�8 F&?5.� �� *�-5F�&(9F9A*98� A�.%H(�A5* I9�

?5A�H5�9�2�

��� cf71-%H?8�A%*�F992� ��� 6Mncf71�5(8?.�F992�

��� eamdkp9f711�75A�A%*�F5.�9 *�9(�-5.2 

	�� llco1F99�5�? **?92� '�� co1F992 
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j
� [svy^tg  3�%A9 cle?b7op|cso;uv>pb7Bm

[svy^tqcMAW/�

14%H?8�.%H�?%%!�5*�*�9�8 F&?5.�-�9A�*�9� A�%(#5* %A�%A�*�9�8 F&?5.� F�

&(9F9A*98� A�*�9�?5A�H5�9�*�5*� F�F9*�%A�.%H(� 3�%A9�2 

��� cf71-%H?8�A%*�F992� ��� 6Mncf71�5(8?.�F992 

��� eamdkp9f711�75A�A%*�F5.�9 *�9(�-5.2 

	�� llco1F99�5�? **?92� '�� co1F992�  

 

j�� gdkauvw]qnh?B7cAW/�

1.%�.%H�-5A*�*%�HF9�*� F�F.F*9#� A�*�9��H*H(9M2 

��� nh?f71-%H?8�A%*�HF92� ��� 6Mnnh?f71�5(8?.�HF92 

��� eamdkp9f711�75A�A%*�F5.�9 *�9(�-5.2 

	�� llnhAo1HF9�5�? **?92� '�� nhAo1HF92 

����������������������������������� 
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� O�\�nɮƸ5EHȯƷ8�ɟ7E14ȯƷ24-*� 

� O�\�nĎȠȺ7ȴƒ8 20ĀˀǷŪ 17Ā
īŪ 3Āˁˀ Ē 24-Ē 30ˁ 

 

 
Ē 24� ɐʼȺ7ǌēɩãý 

 

 
Ē 25� c��nzU�7ɡĵɜɩãý 

 

 Ē 24
Ē 257ȯƷ4F
ƛư¡ıǱ7c��nzU�7ɡĵɜɩ8%<0ǌ

ēɩ1�Hƛưɩ1�H5
ǹıǱ7c��nzU�7ɡĵɜɩ8ǌēɩ2ÿ

$ɜɩL184��25K4H�ǹıǱ5Q�gx��Lɍ-*2�J
c�

�nzU�7ɡĵɜɩ5ǌēɩ184�ǹıǱ8
ǌēɩ¨ħ7ɜɩCĝȿ1

�H�25K4-*�?*
ɇɩ5ɡĵ#0�HǹıǱ5Ĩ�ǯǵLĿ6*2
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�J�ǌēɩEGɇɩ1ƥ4I*ɯƔDƥȧ7Ɨ5
ȗʷ5Ĩ�
ÎŶ#D%

�*B
ɇɩLıM+�2�1ĎȠLţ*� 

 

 

Ē 26� _Qr�bacl�7Ý»ŪɤºȯƷ 

 

� Ē 267ȯƷ4F
ǹıǱ7Ïĉ5ưacl�L»Ý1�Hˀ�»Ý1�H��D

D»Ý1�H�ˁ 2ĎȠ#0�H�»Ý1�H2Ƞ�*ǹıǱ5ļ#0Q�gx

��#*2�J�ƛư7əÍė5ɍ�2Ȅƴ5ƛưɩ1ƥ4I0�H71˃ư

acl�5�I9»Ý�
�ƛưɩ8ʫ#�4Fưacl�5�I9»Ý�2�

1Ƚĵǿ4ŭɖ5�-*� 

 

 
Ē 27� _Qr�bacl�5ɡĵɜɩLȉFIH�2;7žźŮ 
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� Ē 277ȯƷ4F
ưacl�5ɡĵɜɩLȉFIH�25ļ#
žźLŮ$

4� �ˀŮ$4����?GŮ$4��ˁ 2�1ĎȠ5 80%1�-*5
ƛư¡ı

Ǳ2ǹıǱ7ĎȠLǍɿ%H2
ƛư¡ıǱ7Ɨ5žźLŮ$Hˀ �Ů$H��Ů

$4��ˁ 2ĎȠ5Ĩ4-*�žźLŮ$Hƛư¡ıǱ5Q�gx��#*2�

J�Ǜħ+2ƛư¡1�H�25ȉFIH2
íʤˀśȀ
Ȁʫˁ4ȁ5��

(11�Ĳ�2�1ųũ4FžźLŮ$0�H�25K4-*��Ɨ1ǹıǱ

4F8�ǈ#�ūĞ5ţFIH71�I9ɡĵɜɩLȉFI0Cžź8Ů$4

��2�1Ƚĵǿ4ŭɖCĨ4-*� 

 

 
Ē 28� ǌēɩ17ūĞƈȍ;7ÝǳȺ7Ýǳŭǈ 
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Ē 29� ɡĵɜɩ17ūĞƈȍ;7ÝǳȺ7Ýǳŭǈ 

 

 

 

Ē 30� _Qr�bacl�;7ɐʼȺ7Ýǳŭǈ 

 

� Ē 307ȯƷ4F
ưacl�;7ɐʼȺ7Ýǳŭǈ5.�08
ưacl�

LÝǳ#*� �ˀÝǳ#*���DDÝǳ#*��ˁ 2�1ĎȠ5 90%�G
ưa

cl�5ļ%Hq�d5ʽ��25K4-*�Q�gx��7ȯƷ4F8
�Ǜ

ħ7ȚǠ8(7ē7ǌēɩ1#4ƺÓūĞ5ɏȍ!I04�ğŵ5Ĩ�71


ưacl�5�H2���ȟ7Ƚĵǿ4ŭɖ5Ĩ4-*� 
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4-3-3� Ĩɜɩmbg�_Qr�bacl�ɤºĶʼ7ȹĻ  
 

� ÝǳȺ5mbg�_Qr�b7áLʉH+�1
ɀèǿ5(7ÝǳȺ7¶ǳ

ɜɩūĞ5ØGƦ�Hacl�Lǀȥ#
Ķʧ5ɐʼȺ5Ýǳ#0CF�
O

�\�n2Q�gx��5EHɤºLɍ-*� 

� O�\�n2Q�gx��7ȯƷ4F
ƛư¡ıǱ7�Ǜħ+2ƛư¡1�

H�25ȉFIH2
íʤˀśȀ
Ȁʫˁ4ȁ5��(11�Ĳ�2�1ųũ

4F¶ǳɜɩLȉFIH�25žź5�H78
ưacl�5ļ#07žźŮ

184�
mbg�_Qr�b7ʅ�5�H¥7¡5ȉFIH�2;7žź1

�H2Ɔǟ1�H��Ɨ1
ǹıǱ7c��nzU�7ɡĵɜɩ8�ƿ5ǌē

ɩ184�2�1�24F
ɡĵɜɩLȉFIH�21ɀɾ7Öɾ7ē5mb

g�_Qr�b7ʅ�5�H¥7¡5ȉFIH�25.45F4�ǹıǱ5�

H�24F
ɡĵɜɩ5ȉFIH�25ļ#0
ƛư¡ıǱEGžź5ł4�

2ȹ�FIH� 

� ɡĵɜɩLȉFIH�25žźLŮ$HɐʼȺ5�45F
O�\�n1�ư

acl�L»Ý2Ů$H��ưacl�LÝǳ#*��2ĎȠ#*ɐʼȺ5 90%

1�H�24F
ưacl�;7q�d5ʽ��25K4-*�Ǫ5ǹıǱ8

ƛưD¥ē17ǱǙ1
Ķʧ5ɬB4�ɜɩDĝȿ14�ɜɩ17ūĞɏȍ5

EGɆæ#*Ȯʼ5�H¡5Ĩ�
(7Ȯʼ4Fưacl�;7q�d5ƛư

¡ıǱEGʽ�
Ƚĵǿ4ŭɖCʽ4-*� 
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Ȟ 5Ȝ� ÄŖmbg�_Qr�bacl�  
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� Ȟ 5Ȝ18 3Ȝ1ǀȥ#*mbg�_Qr�bacl�Lǳ�0ʝǼ#*Ä

Ŗmbg�_Qr�bacl�5.�0ʇ<H�5.1ȣ18
Ĩɜɩmbg�_

Qr�b7ƿɕ
5.2ȣ18acl�7ǀŴ
5.3ȣ18Ĩɜɩmbg�_Qr

�bacl�Lǳ�*ɤºĶʼLʇ<H� 

5-1 ÄŖmbg�_Qr�bacl�7ƿɕ  

 

� ưȊș18
ƹŘ¬ȏ TANITA2ɍ-0�HÑÿȊș7�1
ǮĖ
Ķʼð

å#0�HÝǳȺ5ǙèʙɝˀAM-150
AM-160ˁ2�1ǋƒm�g
ȴǜɷ

W���
ǙèǜɷW���Lɝǟ1�HmuQcLʗŋ#*ˀ Ē 31LðǦ �ˁ

�7Ǚèʙɝ8c��nzU�2 Bluetoothʉ¾D
FeliCaǆȿLǳ�0m�

gʉ¾Lɍ1�251�
(7ʉ¾Lǳ�0ƹŘ¬ȏ TANITA5ƈ¹%H�}

�c|�rjnˀĒ 32LðǦ �ˁ2�1Ľǳ7O|�\�a��L£#0
Ä

ŖūĞm�g~�c�5m�gLʈ¾#0CF-*��}�c|�rjn�8ƹ

Ř¬ȏ TANITA7ɓĈ7¶ǳ#*2�5ɉȘ!IHÝǳȺ7ÄŖūĞL PCD

c��nzU�ȟ1Ȣǯ%H�251�HO|�\�a��1�H�Ǚèʙɝ

¨ħ5C
³ȭŴɝDɋĕɝ7ūĞCɟʚ
ðǦ%H�251�H� 

 

Ē 31� ǙèʙɝˀňˇAM-150
ùˇAM-160ˁ 
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Ē 32� �}�c|�rjn�ɏȍǸʮ 

 

 

� m�g~�c5ʈ¾!I*m�gLóʩ#
×Ƶ%H�2�25EGmbg

�_Qr�b5v�fp�Qd#*ÄŖūĞ7´Ŵñ:ɏȍLɍ1�21
Ý

ǳȺ5ǙèʙɝLȲȳǿ5Ýǳ%Hŭɱ¦�L!'H�2Lȁǿ5acl�7

ǀŴLɍ-*� 

�

�

�

�

�

�
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5-2 ÄŖmbg�_Qr�bacl�7ǀŴ  

 

� ÄŖmbg�_Qr�bacl�18
4Ȝ7Ĩɜɩmbg�_Qr�bac

l�2ÿǁ5
mbg�_Qr�b7ʅ�5Ʊ*ÝǳȺLɱÜ#
ÝǳȺ5ļ

Ũ#*ÄŖūĞ5mbg�_Qr�bLØGƦ�HˀĒ 33LðǦ �ˁ 

 

 
Ē 33 ÄŖmbg�_Qr�bacl�7ǀŴĒ 

 

� ưacl�8üÝǳȺ5ÝǳȺā�7ÄŖūĞLɏȍ%H*B5mbg�_

Qr�bʅ�5�HÝǳȺLɱÜ%HŦɕ5�H��7ʧ
ÝǳȺLɱÜ%H

ƗǕ2#0
ÝǳȺ7ŵƩ%H iPhone5ưacl�Ľǳ7 UUIDˀĒ 34Lð

ǦˁL´Ŵ#
(7ɱÜūĞLŻ�ôHƗǕLǳ�*��7 UUID8 3Ȝ5ɟ

ʇ#*ƈƺacl�1ÝǳȺ7ŵƩ%H iPhone5Ľǳ7O|�\�a��L

Q�cn��%Hʧ5
(7O|�\�a�� 25Ľǳ7 UUIDL´Ŵ%H

E15ǀȥ#0�H�(7*B
Ĩɜɩmbg�_Qr�bacl�28ǻ4

G
iPhone7�5�HɡĵūĞȟLÝǳ#4��?*
ưacl�18
mb

g�_Qr�bÅ7acl�7�5ÄŖūĞm�g~�c5�G
(7�5Ý



 

 47 

ǳȺ5Ǚèʙɝ4FOj|��o#*ūĞ5ɉȘ!I0�H�(7m�g~�

c7�5�Hɔƒ7ÝǳȺ7ÄŖūĞ4F UUID5ȩ¦�FI*ÝǳȺ7ūĞ

Lôţ#
ƈȍ%HūĞLmbg�_Qr�bÅ7acl�Ó1èǿ5ǱŴ%

H2�1ǪŤ5�H� 

 

 

Ē 34� O|�\�a��5ɏȍ!I*O|�\�a��Ľǳ7 UUIDūĞ 

 

� mbg�_Qr�bÅ8ÄŖūĞm�g~�c5ɉȘ!I*ÝǳȺ7ūĞ4

F
�� ȓȖŕ1ɖH�251�H÷ɘêñ:ȁǂ
OouQc
ɳȉɱ
��

Y�[7 	
 .7^�l�kLǱŴ#
�� ȓʞɏȍ%H��

� ÷ɘêñ:ȁǂ8
mbg�_Qr�b7á1ț,ǉ?F&ʉʎ%HÝǳȺ

5ļ#0C�ȁ1ɀɾ7ǋƒLɘɨ1�HE15ǽŇL#0�HQ��b54

-0�H�?*
ǽŇL#0�HQ��b54-0�H*B
C1ł#�5ǽ

H2�-*ȁǂ2#07ŞãCƷ*#0�H�OouQc8ǋɍm�gLC2
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5 �ƛʃG7ŏęǋƒ5EG�je�bLƈ¹#0�H�ɳȉɱ8
ÄŖ5ʟ

%HūĞ5ɏȍ!I0�G
ʺ�DȈȆȟ7ūĞ5��h�5ɏȍ!IH��

I5EG
ÝǳȺ5ļ#
ǋɍ¨ħ7ÄŖūĞ5.�0ʟťLŽ�0CF1�

-4�L��H���Y�[8
ÝǳȺ7ǋƒm�g5��Y�[1ɏȍ!I

0�H�÷ɘêD��Y�[1¶1Āá8
ƹŘ¬ȏ TANITAǁ7�}�c|

�rjn�1ÝǳȺ5ɀɾ1ǽʚ#0�HqjZr��54-0�H���Y

�[5ǳ�FIHūĞ8ǋƒm�g1
ʌʞ7ȴǋƒ��Y�[2ƨʞ7ȴǋ

ƒ��Y�[Lɏȍ#0�HˀĒ 35-Ē 38LðǦ �ˁ 

 

 
Ē 35� ÷ɘêñ:ȁǂ7Q��b 
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Ē 36� OouQc 

 

 

 
Ē 37� ɳȉɱ 
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Ē 38� ��Y�[ 

 

 

5-3 ÄŖmbg�_Qr�bacl�7ɤºĶʼ  

 

5-3-1� ɤºĶʼƿɕ  

 

� ưacl�7ɤºĶʼ2#0
5.1ȣ1ɟʇ#*ƹŘ¬ȏ TANITA27Ñÿ

Ȋș7Ķʼ5ðå#0�HǙèʙɝˀAM-150
AM-160ˁLŵƩ#0�Hɐʼ

Ⱥ5ÄŖmbg�_Qr�bLÝǳ#0CF�
mbg�_Qr�bLÝǳ#

*ƭʞ7Ǚèʙɝ7Ýǳǭ2Ýǳ#44-*ƭʞ7Ǚèʙɝ7ÝǳǭLǍɿ#


Ýǳǭ7ŉ4Fưacl�7Ýǳ5EG37�F�Ǚèʙɝ7Ýǳǭ5�5H

4Lɤº#*� 

� Ýǳǭ8
ưacl�LÝǳ#*ƭʞ5ļ#07ǙèʙɝL¶ǳ#*ƛƒ7

ãý2#*�ưacl�LÝǳ#*ƭʞ8ÄŖmbg�_Qr�bLɡȷ#*

ƭʞ1�H�ǙèʙɝL¶ǳ#*ƛƒ8
ɐʼȺ7Ǚèʙɝ4F 5.1ȣ1 ɫƝ

#*ÄŖūĞm�g~�c5ɟʚ!I0�HƛƒL
ǙèʙɝLƀ,ǋ�*ƛ

2#0¶ǳ#*� 
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� Ķʼ18ǙèʙɝLŵƩ%H 6Ā7ıǱ5
ÿŭ7C2 3Ȝ1ɫƝ#*ƈƺ 

acl�7Ľǳ7O|�\�a��LQ�cn��#0CF�
ĩıǀÓ5ɡ

ȷ#*ÄŖmbg�_Qr�bLÝǳ#0CF-*ˀĒ 39LðǦ �ˁɡȷƭʞ

8 1�ƨʞ1�H� 

 

 

 
Ē 39� ÄŖmbg�_Qr�b7ɐʼȺ7Ýǳʹƣ 
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5-3-2� m�g×Ƶ5EHɤº  

 

� ưĶʼ4FţFI*
ưacl�Lɡȷáš7ǙèʙɝÝǳǭ7ǍɿLɍ-

*ˀĒ 40-Ē 41LðǦˁ 

 

 
Ē 40� ǙèʙɝÝǳǭ 

�  

� Ē 407ȯƷ4FɐʼȺ7 6¡7Ó
5¡ˀA
B
C
D
E
ˁ 8ưacl�

LÝǳ%H�25EG
Ǚèʙɝ7Ýǳǭ5�5-*�A8 54%
B8 24%


C8 49%
D8 3%
E8 5%7Ýǳǭ5�5-*�25K4-*� 

� ưacl�LÝǳ#0CÝǳǭ5�5F44-* F8
3%7Ǚèʙɝ7Ýǳ

ǭ7±�5ɖFI*� 
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Ē 41� ŏęǙèʙɝÝǳǭ 

 

� Ē 418ɐʼȺÏĉ7Ýǳǭ7ǍɿLȍ#*C71�H��7ȯƷ4F
ưa

cl�7Ýǳ5EGǙèʙɝ7Ýǳǭ5ŏę1 22%�5-*�ưacl�7Ý

ǳ5EG
ǧÅ tƻĵ1 5%7Ʃŭŉˀp = 0.04ˁ5ɖFI*� 

 

5-3-3� ÄŖmbg�_Qr�bacl�ɤºĶʼ7ȹĻ  

 

� ÝǳȺ5mbg�_Qr�b7áLʉH+�1
ɀèǿ5(7ÝǳȺ7ÄŖ

ūĞ5ØGƦ�Hacl�Lǀȥ#
Ķʧ5ɐʼȺ5Ýǳ#0CF�
Ýǳǭ

5EHɤºLɍ-*� 

� ÄŖmbg�_Qr�bLÝǳ#*ÝǳȺ7Ǚèʙɝ7Ýǳǭ8ŏę1 85%

1�H75ļ#
Ýǳ#44-*2�7Ýǳǭ8ŏę 63%1
Ýǳǭ5 22%7

ŉ5ɖFI
5%Ʃŭ2�1�24Fưacl�LÝǳ%H�21ǙèʙɝLÝ

ǳ%H2�1ɍè5ŝʱL��FI*2ȹ�FIH� 

� �ɟ7�24F
ưacl�LÝǳ%H�21ÝǳȺ5ǙèʙɝLȲȳǿ5

Ýǳ%Hŭɱ¦�51�*2ȹ�FIH� 
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Ȟ 6Ȝ� ?2B 
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� ưȜ18
ưȊș7ȯɯ�E:¢š5.�0ʇ<H�6.1ȣ18
˅Ȝ4F 5

ȜL?2B
ưȊș1ţFI*ȯɯ5.�0ʇ<H�6.2ȣ18
ưȊș7¢š

7ɭʵ2ŅƬ5.�0ʇ<H� 

 

6-1 ȯɯ  

 

� ưȊș18
mbg�_Qr�b2c��nzU�7ʋƊ5EHv�fp�

QdūĞƈȍ2#0
mbg�_Qr�b7ʅ�7ÝǳȺ5ɀèǿ5ÝǳȺā

�ūĞLƈȍ%Hacl�Lƈƺ#
Ķʧ5acl�Lǀȥ#
ƻɣ2ɤºL

ɍ-*� 

� ÝǳȺ7ɱÜacl�2#0
mbg�_Qr�b5ɡȷ!I* iBeacon7

ʬǖLc��nzU�5õ¾%H2mbg�_Qr�bLɀèǿ5ƻȉ#
c

��nzU�4Fmbg�_Qr�b5c��nzU�7ūĞL­ʐ%Hac

l�Lǀȥ#*� 

� iBeacon5ʟ#08
ʬǖśŕ7ĦƤLɍ�
c��nzU�7 iBeaconƻ

ȉɻʪLƻɣ%HĶʼ7ȯƷ4F
ʒØ4ɻʪ1c��nzU�5ƻȉ1�H

E15ɮƓL#*� 

� mbg�_Qr�b7ƈȍūĞØGƦ�acl�8
c��nzU�4F­

ʐ!I*ÝǳȺ7c��nzU�ūĞ4F
c��nzU�LŵƩ%HÝǳȺ

ā�5v�fp�Qd#*ūĞ5ØGƦ�H�Ũǳacl�2#0ƈȍūĞL

ÝǳȺ7¶ǳɜɩ5ØGƦ�HĨɜɩmbg�_Qr�b2
ǋƒm�g5Ĝ

/�ÄŖūĞmbg�_Qr�bLǀȥ#*��IF7acl�LɐʼȺ5Ý

ǳ#0CF�
Ýǳ5ļ%HO�\�n2Q�gx��
�E:ɐʼȺ7ɍè

Ħê7ɤºĶʼ7ȯƷ4F
ưacl�7ƩçŪLȌɨ#*� 
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6-2 ¢š5.�0  

 

6-2-1� ¢š7ɭʵ  

 

� ưȊș7¢š7ɭʵ2#08
Ǉ7Ǥ5Ƃ�FIH� 


� ¥7ǰĢ17ĶɣĶʼ 

�� ɔƒ7ÝǳȺ;7ÿơļŨ7ĶɣĶʼ 

 

� ¢Ď8
ĩıǀÓ1ĶʼLɍ-*�ưacl�8
ĩıǀÓ7ǰĢ17Ýǳ

5ýK'*ǀȥ54-0�H�mbg�_Qr�b8!?"?4ğŵ5ɡȷ!

I
ɡȷ!I*ǰĢ5EGÝǳȺ7ɍè5ŝʱL��Hɕď5ǻ4H�ʏŎD

ǦƝ
¡ʉG7Ĩ!2�-*ƒĨ�7ɕď5ȹ�FI
(I5E-0ÝǳȺ7

ǋɍʊŕDǗŭLā�Hļɴ5ǻ4H*B
mbg�_Qr�b7ɘȻǰĢ5

ļ#0ŝʱLñ>%2ȹ�FIH[14][15]�?*
ǰĢ5E-08
ʨĹǩȟ7

ɕď5EH iBeacon7ʬǖ7òľȟ4Fɀèǿ5mbg�_Qr�bLɱÜ#

0�HȞ 4Ȝ7ƻɣ1ȍ#*c��nzU�7ƻȉɻʪ5ǻ4H÷ȿŪ5�G


v�fp�QdūĞƈȍ7ÝǳǰĢ5ļ#0ŝʱLñ>%2ȹ�FIH�(I

)I7ǰĢ5Ũ$*ɡĵ5Ŧɕ1�H�(7*B
ĩıǀÓħ7ǰĢ17Ķɣ

ĶʼLɍ1�21
ưacl�7(7ǰĢ5ʒ#*acl�5ƎɄ%H�25

1�H2ȹ�FIH� 

� ¢Ď7Ķʼ18
��lW��a����a��Lǳ�0
ʋȳ#0mbg

�_Qr�báLʉʎ%HÝǳȺ7¡ƒL©ĵ#0
ɘɨǭLȌɨ#*5
ÿ

ơ5ɔƒ7ÝǳȺ5mbg�_Qr�b7á1ț,ǉ?-0Ýǳ%Hğý58

ɔƒ7ÝǳȺ5ÿơ5v�fp�QdūĞLƈȍ1�4��(7*B
ɔƒ7

ÝǳȺ5ÿơ5Ýǳ%Hğý537E15v�fp�QdūĞLƈȍ%H45

ʟ#0Cƻɞ%HŦɕ5�H2��H� 
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6-2-2� ¢š7ŅƬ  

 

� ưȊș1ƈƺ#*acl�8
mbg�_Qr�b7ʅ�5�HÝǳȺ5ƌ

´LǒB4�1
ÝǳȺ5v�fp�Qd#*ūĞLƈȍ#0�H� 

� c��nzU�7ūĞLǳ�0
v�fp�QdūĞLƈȍ%H2�1�2

8
c��nzU�7ūĞ4Fôţ1�HūĞ5E-08
EGÝǳȺ5ǈ#

�ūĞDŦɕ4ūĞLƈȍ1�H4C#I4��(I5EG
ǮĖ7mbg�

_Qr�b7�ɕ4¶KIƗ1�HĩɌā�ūĞƈȍ28Ü7¶ǳƗǕLȌț

1�H�25ƭş1�H� 

� ?*
ÐÑ7ğŵ1
ÝǳȺ5ƌ´L#4�0Cǈ#�ūĞ5ţFIHmb

g�_Qr�b5Ƣñ%I9
ÐÑ17c��nzU�Lǳ�*px]�a�

�DūĞƻȫLŹß#
ʅŐ
Čʵɘ!I0�H�ǋ�c���5EH�Ɛȟ

LŹß1�H4C#I4�� 
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ɰʂ  

 

� ưȊș8
ƒĨ�7ĄG7Ɨ�5_��n#0ʲ�?#*�(7Ɨ�7_�

�nǥ�#0
ưȊșLĳŴ!'H�281�?'M1#*�ưȊș5ʟK-

0�+!-*%<07Ɨ�5ťEGŮɰ�*#?%� 

� ưɯƔ7�Ƹ2#0
Ȋș7ƗāŪ4FŸɎǿĶɑ
ĶʼƗǕ5ɁH?1


ŎŒ�ȉɖ4F Ɓŀʲ�*űŲȸġĩıĩıʢacl�m`Q���rb�

�nȊșȒƑƄ
ŁƮĊƫƑƄ5ťEGŮɰ�*#?%�?*
ưȊș7âƸ

1�HűŲȸġĩıĩıʢacl�m`Q���rb��nȊșȒƑƄ
áʘ

ʥûƑƄ5Ůɰ�*#?%� 

� ǙèʙɝDǋƒm�g7Ýǳ435ļ#
NICT|�bSZn5ðå#0�H


ƹŘ¬ȏgqg}�c��Z þǣǊǅǁ
åɊǘ¯ǁ
Ęưɹ�ǁ5Ůɰ�*

#?%� 

� � ưȊș7mbg�_Qr�bacl�ǀȥ5��0
_��n#0�*+

�*ÿȊșĸ5ŵņ#0�G?%
űŲȸġĩıĩıʢacl�m`Q���

rb��nȊșȒ «ɊȊ�ʔ!M5Ůɰ�*#?%�?*
m�g×Ƶ5��

0
_��n#0�*+�*ÿȊșĸ5ŵņ#0�G?%
űŲȸġĩıĩı

ʢacl�m`Q���rb��nȊșȒ Ň�Ȃ¡!M5Ůɰ�*#?%� 

� Ķʼ7ɐʼȺ2#0
 ëä#0�+!�?#*ƛư¡ıǱ2ǹıǱ7Ɨ�

5CŮɰ�*#?%� Ĩŧ5C44KF&
ʛ�ƭʞ
ɐʼȺ2#0 ëä

ʲ�?#*�2
Ůɰ�*#?%�Ƨš5
ʛ�ƭʞ5Ǟ-0
ƛʳEGȑ7

Ȋș5OouQcL�*�0�+!-*acl�m`Q���rb��nȊș

Ȓ5ŵņ%H%<07Ɨ�;�ȎLǶ#��?%� 

2016Ő 1ƨ 29ƛ 

űŲȸġĩıĩıʢ 

acl�m`Q���rb��nȊșȒ 

acl�m`Q���rb��nĽƏ 

ŁɈǴ ǅ� 
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