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 ࡵࡌࡣ .1
1.1 ᐇ㦂ᴫせ 

ᮏᐇ㦂࡛ྜࠊࡣᐟᆅ࡚࠸࠾↓⥺ LAN ㏻ಙࡽ➃ᮎ⨨ࢆ᥎ᐃࡿࡍ㐠⏝ᐇ㦂ࠋࡓࡗ⾜ࢆ㏆ᖺࠊᒇෆࡿࡅ࠾

⨨ሗࡸ⾜ືᒚṔࢆᢕᥱࠊࡵࡓࡿࡍᑓ⏝ᶵჾせ࡛↓⥺ LAN ⨨ሗ࣒ࢱࣝࣜࡿࡍ⏝ࢆ㟁Ἴ᳨ฟࡢ

௨ୗࠊReal Time Location System)࣒ࢸࢫࢩ RTLS)ࡢ㛤Ⓨࡀ㐍ࠊࡳ㝔࡞ ✵ࡸேࢆࡁືࡢᢕᥱࡿࡍ㟂せࡀ㧗

RTLSࠋࡿ࠸࡚ࡗࡲጞࡀ⏝ሙᡤ࡛࠸ ᢏ⾡ࢆྥືࡢᢕᥱࠊࡋᚋ◊✲⏝ࠊࡵࡓࡿࡍᕷ㈍ࡿ࠸࡚ࢀࡉ RTLS ࢆ

WIDE ྜᐟሙ࡛㐠⏝ྜࠋࡓࡋᐟᆅࣉࢵࣙࢩࢡ࣮࣡ࠊ࣮ࣝ࣍ࣜࢼࣞࣉࡢሙࠊ㆟ᐊࡪ⤖ࢆࡽࢀࡑࠊᗯୗࢆᑐ㇟

ࠊྜ ᐟཧຍ⪅ࡀᣢࡘ↓⥺ LAN ➃ᮎࡢ᥎ᐃ⨨ࢆࢱ࣮ࢹ㞟ࠋࡓࡋ㞟࡚ࡋࢱ࣮ࢹ⏕ࠊࡣࢱ࣮ࢹࡓࡋ camp-net
⥺↓“ࠊࡋᥦ౪⪅ᐟཧຍྜࡽ LAN ࡿࡁ࡛ࡀ⏝ゎᯒ࣭࡞⏤⮬ࡢ⪅ཧຍ࡚࠸࠾➼”ࣉࢵࣙࢩࢡ࣮࣡ࢁ࠸ࢁ࠸

 ࠋࡓࡋ࠺ࡼ
 
1.2 ᐇ㦂ࡢ┠ⓗ 

ᮏᐇ㦂ࡢ┠ⓗ࡛ࡲࢀࡇࠊࡣ㝔ࡓࡗ࠸ ✵ࡸ≉Ṧ࡞㟂せᛂ࡚ࡌ⏝ࡓࡁ࡚ࢀࡉᒇෆ⨨ሗࠊࢆỗ⏝ࡢ↓

ࠊࡋᢕᥱࢆࡿࡁᮇᚅ࡛ࡀ⢭ᗘࡢᗘ⛬ࡢࠊᚲせ࡛ࡀቃ⎔࡞࠺ࡼࡢࠊሙྜࡓࡋᚓྲྀ⡆༢ࡽࣛࣇࣥ⥺

ᚋࡢ⏝᳨ウⓎᒎࠊࡵࡓࡢࡑࠋࡿ࠶࡛ࡇࡿࡏࡉᅇࡣ௨ୗࡢሗᢕᥱࢆ┠ⓗࠋࡿ࠸࡚ࡋ 
z RTLS  ᢕᥱࡢ⬟ᶵࠊ࣒ࢸࢫࢩࠊᢏ⾡せ⣲ࡢ
z RTLS ⥺↓ࡿࡏࡉసືࢆ LAN  ㄪᰝࡢ௳ᵓ⠏᮲ࡢࣛࣇࣥ
z ↓⥺ LAN ࡿࡼ RTLS  ⢭ᗘࢱ࣮ࢹࡿࢀࡽᚓࡽ

 
2. ᐇ㦂⎔ቃ 
2.1 RTLS 
ᮏᐇ㦂࡛⏝ࡓ࠸ RTLS ࡢᩘ「ࢆ㏦ಙಙྕࡢᮎ➃ࠊࡣ࡛ AP㸦Access Point㸧࡛ཷಙྛࠊࡋ AP ಙಙཷࡿࡅ࠾

ྕᙉᗘ㸦Received Signal Strengthࠊ௨ୗ RSS㸧ࡽ➃ᮎ⨨ࢆ᥎ᐃࠋࡿࡍRSS ᪉ᘧࡣ㐽ⶸ≀ࡿࡼῶ⾶ࠊ㞧㡢ࠊ

ࡢ⯡୍ࡣࢻ࣮ࣀ㇟ฟᑐ᳨ࠊࡁ࡛⌧ᐇ⡆᫆ࡶ᭱ࡣ୰࡛ࡢ⨨᥎ᐃ᪉ᘧࠊࡀ࠸ࡍࡸࡅཷࢆᙳ㡪ࡢ࡞ࢫࣃࢳ࣐ࣝ

↓⥺ LAN ➃ᮎࢆ⏝࡛ࠋࡿࡁᅇ⏝ࡢ♫ࢥࢫࢩࡓࡋ RTLS ⥺↓ࠊࡣ࡛ LAN ➃ᮎࡀ㏦ಙ࢚ࢡࣜࣈ࣮ࣟࣉࡿࡍ

ᅗࠋࡿ࠸࡚ࡋ㇟ᑐࡢ⨨᳨ฟࢆࢺࢫ 1 APࠊ࠺ࡼࡢ ࡢࡑࠊࡿࡍฟ᳨ࢆಙྕࡢࡽᮎ➃ࡣ RSS ࢆ WLC
㸦Wireless LAN Controller㸧㏦ࠊࡾWLC ࡓࡋ㞟⣙ࡣ RSS ሗࢆ MSE㸦Mobility Service Engine㸧Ώࠋࡍ

MSE ࡢᩘ「ࡣ AP ࡓࡋሗ࿌ࡀ RSS RSSࠋࡿࡍ⟭ィࢆ⨨ᑐ┦ࡢᮎ➃ࡽ ᪉ᘧࡣཎ⌮ⓗࡣ 3 Ⅼ ࡛᭱ࡾ࠶ప

3 ࡢྎ AP ࡛ಙྕ᳨ࢆฟࡿࡍᚲせࡿ࠶ࡀ㸦ᅗ 1 ࡣ࡛ 4 ࡢࡘ AP ಙཷࠊࡾ࠾࡚ࡋಙཷࢆಙྕࡢࡽᮎ➃ࡀ AP ࡀᩘ

ከࡀ࠺࠸⢭ᗘࡿࡍୖྥࡀ㸧ࠋRSS ᪉ᘧ࡛ࠊࡣᒇෆࡿࡅ࠾㐽ⶸ≀ࡸᑕࡀ RSS ࡍ㇟ᑐ▱᳨ࠊࡵࡓࡿࡍᙳ㡪

ఱࡀᰕࡸቨࡢሗ㸦⌮≀࡞ヲ⣽ࠊไ⣙࡞㛫ⓗࠊࡀ࠸ࡋࡲᮃࡀࡇࡿࡵྵ⟭⨨ィࢆሗ⌮≀ࡢ࢚ࣜࡿ

dB ῶ⾶ࡿࡍ㸧ྲྀࡃ࡞ࡲࡃࢆᚓࡣࡇࡿࡍᅔ㞴࡛ࡓࡲࠊࡾ࠶࡞≀⌮ሗࢆࢱ࣮ࢹࡀṍࢆࡇࡿࡏࡲ㑊ࡅ

 ࠋࡓࡗ⾜ࢆᐇ㦂ࡎࡵྵࡣሗ⌮≀ࡢ࢚ࣜࡣᅇࠊࡵࡓࡿ



 
ᅗ 1㸸ᐇ㦂࡛⏝ࡢ♫ࢥࢫࢩࡓ࠸ RTLS  ࣒ࢸࢫࢩ

 
2.2 ⏝ᶵᮦ 

ᮏᐇ㦂࡛ࡀࢨ࣮ࣘࠊࡣሙᣢࡕ㎸ࡢ⯡୍ࡔࢇ↓⥺ LAN ➃ᮎ㸦ࢺ࣮ࣀ PCࢺࢵࣞࣈࢱࠊ࢛ࣥࣇࢺ࣮࣐ࢫࠊ㸧

⥺↓࣒ࢸࢫࢩ⨨ሗྲྀᚓࠋࡓࡋᚓྲྀࢆ⨨ሗ㇟ᑐࢆ LAN  ࠋࡓࡋ⏝ࢆᶵᮦࡢ௨ୗࡣࣛࣇࣥ
z Mobility Service Engine(MSE) 

¾ RSS  ࠋࡿࡍᥦ౪ࢆሗࡢࡑ㛵㐃ᶵჾࡸ⪅⌮⟶࣒ࢸࢫࢩࠊ࠸⾜ࢆ⟭⨨ィࡽ
ࣥࣙࢪ࣮ࣂ ¾ VMware ESXiࠊ7.5.102.0  సື࡚ࡋࣥࢩ࣐௬ࡢୖ

z Prime Infrastructure(PI) 
ࢫࢩࠊไᚚࡧࡼ࠾タᐃࡢMSE㸧ࠊWLCࠊ⯡㸦AP࣒ࢸࢫࢩࠊࡾ࠶࡛࣒ࢸࢫࢩ⌮⟶ྜ⤫ࢡ࣮࣡ࢺࢵࢿ ¾

 ࠋࡿࡍ⏝ሗ㜀ぴࡿࡼ⪅⌮⟶࣒ࢸ
ࣥࣙࢪ࣮ࣂ ¾ VMware ESXiࠊ1.4.0.45  సື࡚ࡋࣥࢩ࣐௬ࡢୖ

z ࣡ࢫࣞࣖ LAN Wireless LAN Controller, ௨ୗ)࣮ࣛࣟࢺࣥࢥ WLC) 
 WLC5508ࠊ7.4.100.0 ࢙࣒࣮࢘ࣇ ¾

z ↓⥺ LAN ᇶᆅᒁ(802.11a/g/n) 
¾ Aironet 2600  4 ྎ 
¾ Aironet 3500  16 ྎ 

 
3. ⨨ྲྀᚓ㐺ࡓࡋ㟁Ἴ⎔ቃࡢᵓ⠏ 
3.1 AP  ⨨㓄ࡢ
 ᮏᐇ㦂࡛ྜࠊࡣᐟཧຍ⪅⏕ά⏝ࡢ↓⥺ LAN ↓ࠋࡓࡋᚓྲྀࢆ⨨ሗࡢᮎ➃ࠊࡘࡘࡋᥦ౪ࢆࢺࢵࢿ࣮ࢱࣥ

⥺ LAN ࡣ 802.11a/g/n ࡛ᥦ౪ࠊࡋ௨ୗࡢ㟁Ἴ⎔ቃࢆᵓ⠏ࠋࡓࡋAP ⮬ᇶᆅᒁࠊࡣࡵࡓࡿࡍಙཷࢆಙྕࡢᮎ➃ࡀ

㌟࡛ୖࣝࢿࣕࢳࡢࡑࡀ┘ど≧ែ࡛ࡿ࠶ᚲせࠋࡿ࠶ࡀ㏻ಙࢆࢫࣅ࣮ࢧᥦ౪ࡿࡍ AP㸦௨ୗ㏻ಙ AP㸧ࠊࡣ⮬ศ࣮ࢧࡀ

ຠᯝⓗࡵࡓ࠸▷㠀ᖖࡀ㛫ࡿࡍど┘ࠊࡀࡿ࠶࡛⬟どྍ┘࡚ࡋ࿘ᅇᐃ㛫ẖ୍ࢆ௨እࣝࢿࣕࢳࡿ࠸࡚ࡋࢫࣅ

➃ᮎ᳨ࢆฟ࡛ࠋ࠸࡞ࡁ㏻ಙ AP ࡚࠸࠾タᐃࢺ࢛ࣝࣇࢹࡣ 16 ᚋࡢ㛫ࢫࣅ࣮ࢧ㏻ಙࡢ⛊ 50ms ࣝࢿࣕࢳࡢ



┘ど㛫ࢆᣢࠊࡕ㏻ಙ࣭ࢫࣅ࣮ࢧࣝࢿࣕࢳ A ࣝࢿࣕࢳ࣭ࢫࣅ࣮ࢧど࣭㏻ಙ┘ࢆ B ࢿࣕࢳ࠺ࡼࡢど┘ࢆ

ど㛫㝸㸦⣙┘ࡢタᐃࢺ࢛ࣝࣇࢹࠋࡿࡍど┘ࡋ࿘ᅇ㡰ࢆࣝ 180 ⛊㸧࡛ 2.4GHz ᖏࡢ 11 ࡿࡍど┘ࢆయࣝࢿࣕࢳ

㏻ಙࠋࡿ࡞ࡇ AP ࡢ⏝どᑓ┘ࠊࡵࡓ࠸▷㠀ᖖࡀ㛫ࡿࡁฟ᳨࡛ࢆࣝࢿࣕࢳࡣ࡛ AP㸦௨ୗࣔࢱࢽ AP㸧ࢆ

㓄⨨ࡾࡼࠊࡿࡍ㧗࠸㢖ᗘࡧࡼ࠾⢭ᗘ࡛⨨᳨ฟࢱࢽࣔࠋࡿ࡞⬟ྍࡀ AP ࡣタᐃ࡛ࢺ࢛ࣝࣇࢹࠊࡣ 1.2 ⛊㛫㝸

 ࠋࡿࡍど┘ࢆࣝࢿࣕࢳྛ࡛
ᅇࡢᐇ㦂࡛ࠊࡣᅗ࠺ࡼࡍ♧ 20 ࡢྎ AP㸦㉥㸸㏻ಙ AP 9 ࢱࢽ㟷㸸ࣔࠊྎ AP 11 ྎ㸧ࢆ㓄⨨ࠋࡓࡋ

ࢱࢽࣔ AP APࠊࡾࡼ⨨タࡢ ࡓࡋつᶍ࡛㛤ദྠ࡛ࡲࢀࡇࡣᩘ⥲ࡢ WIDE ྜᐟࡢಸ௨ୖࡀᚲせࠋࡓࡗ࡞㒊ᒇ㠃

ࡢࡾࡓ࠶✚㠃✚ AP ⾲ࢆᩘ ⾲ࠊ1 2 ᅗࡣ✚㠃ࡢయ࢚ࣜࠋࡍ♧ 2 ࡿࡅ࠾ 32m×77㹫ࡢ⠊ᅖ㸦᳨ฟᑐ㇟

㏻ಙࡿࡍ᥎ዡࡀ♫ࢥࢫࢩࠋࡿ࠸࡚ࡋ㠃✚㸧ࡓࡵྵࢆ࡞ࣞࢺ࠸࡞ࡋ AP ⣙ࡣࢪࢵࣞࣂ࢝ࡢࡾࡓ࠶ 230-450 ੍

㏻ಙ࡞༑ศࠊ[2]ࡾ࠶࡛ AP ࢱࢽ࡚ࣔ࠼ຍ AP  ࠋࡿ࠸࡚ࡋ⨨タࢆ

 
ᅗ 2 ᐇ㦂࢚ࣜ 

 
ሙᡤ 㠃✚ ㏻ಙ AP ࢱࢽࣔ ᩘ AP ᩘ ⥲ AP ᩘ 
330 ࣜࢼࣞࣉ ੍ 3 2 5 ಶ 
941 ࣉࢵࣙࢩࢡ࣮࣡ ੍ 2 6 8 ಶ 
㆟ᐊ(ᕥ) 95 ੍ 1 1 2 ಶ 
㆟ᐊ(ྑ) 81 ੍ 1 1 2 ಶ 
య 2464 ੍ 9 1 20 ಶ 

⾲ 1 㒊ᒇ㠃✚ AP ᩘ 
ሙᡤ 㠃✚/㏻ಙ AP ᩘ㸦੍/AP㸧 㠃✚/ࣔࢱࢽ AP 㸦ᩘ੍/AP㸧 㠃✚/⥲ AP ᩘ㸦੍/AP㸧 
 66 165 110 ࣜࢼࣞࣉ
 117.625 156.8 470.5 ࣉࢵࣙࢩࢡ࣮࣡
㆟ᐊ㸦ᕥ㸧 95 95 47.5 
㆟ᐊ㸦ྑ㸧 81 81 40.5 
య 273.8 224 123.2 

⾲ 2 㠃✚ࡢࡾࡓ࠶ AP ᩘ 



3㸬3 ↓⥺ LAN  タィࣝࢿࣕࢳࡢ
2.4GHz ᖏࠊࡣ࡚࠸࠾↓⥺ LAN ࡵࡓࡢࡅศࡳఫࡢᐇ㦂ࡢࡿࡍ⏝ࢆ 11ch ࡳࡢ⏝ࠋࡓࡋᅇࡢ WIDE

ྜᐟ࡛ࡣሙෆయࢆ⏝ࡿࡍ↓⥺ LAN ࡚ࡵྵࢆᮏᐇ㦂ࡀᐇ㦂ࡢ 3 ࢚ࣜᐇ㦂ẖࠊࡾ࠾࡚ࢀࢃ⾜࡚ࡋ⾜ᖹࡘ

య AP ᐇ㦂ẖࠊࡵࡓࡿ࠸࡚ࡋ⨨㓄ࢆ 1ch6ࠊch11ࠊch ᙜࡾࢆࣝࢿࣕࢳᐇ㦂ẖࠋࡿ࠸࡚ࢀࡽᙜ࡚ࡾࡀ

APࠊࡣ⏤⌮ࡓ࡚ 㛫ࡢᖸ΅ࡀ㑊ࡢ⪅⌮⟶ࡌྠࠊࡵࡓ࠸࡞ࡀ࠺ࡼࡅ㓄ୗࡿ࠶ AP ྠኈࡀᖸ΅ࡿ࡞␗ࠊࡀ࠺ࡓࡋ

ࡿ࠶㓄ୗࡢ⪅⌮⟶ AP ྠኈࡀᖸ΅ࡶࡾࡼࡿࡍᙳ㡪ࡢᢕᥱࡸㄪᩚࡀᐜ࡛᫆ࠋࡿ࠶࡛ࡵࡓࡿ࠶ 
5GHz ᖏࡾࡼࢢࣥࢹࣥ࣎ࣝࢿࣕࢳࠊࡣ 40Mhz ᖏᇦᖜ࡛㐠⏝ࡣࣝࢿࣕࢳࠊࡋ W53(52+56, 60+64)ࡽ

W56(100+104,108+112,116+120,124+128,132+136)ࢆ࡛ࡲ⏝7ࠋࡓࡋ ࡀ΅ᖸࠊࡵࡓࡿ࠶࡛⬟ྍ⏝ࡀࣝࢿࣕࢳ

ᑡ࠸࡞㐠⏝2.4ࠊࡿࡵࡲࠋࡓࡗ࠶࡛⬟ྍࡀGHz ᖏ 5GHz ᖏྜࡢィࡣᩘࣝࢿࣕࢳ௨ୗࠋࡿ࡞ 
z 2.4GHz ᖏ㸸ィ 1  (11ch)ࣝࢿࣕࢳ
z 5GHz ᖏ㸸ィ 7  (132+136ࠊ124+128ࠊ116+120ࠊ108+112ࠊ100+104ࠊ60+64ࠊ56+52)ࣝࢿࣕࢳ
 
 ᅇࡢᐇ㦂࡛ࡣ 2.4GHz ᖏࡀ 1 ࡓࡲࠊࡃࡉᑠࡀࢸࢩࣃࣕ࢟㏻ಙࡢ㛫✵ࡾࡼ΅㟁Ἴᖸࠊࡵࡓࡿ࠶࡛ࣝࢿࣕࢳ

ΰ㞧ࡿࡍ➃ᮎࡽ㏦ಙࡓࢀࡉಙྕࡢᩘ「ࢆ AP ࡛ṇཷࡃࡋಙ࡛ྍ࠸࡞ࡁ⬟ᛶ࡞⬟ྍࠊࡵࡓࡢࡑࠋࡿࡀୖࡀ㝈ࡾ

㏻ಙࢆ 5GHz ᖏㄏᑟ࡚ࡋࡑࠊࡇࡿࡍไᚚࡿࡼ࣒࣮ࣞࣇ 2.4GHz ᖏࡢ㛫ᾘ㈝ࢆᢚไࢆࢢࣥࢽ࣮ࣗࢳࡿࡍ⾜

 ࠋࡓࡗ
㸯㸧Band Select ᶵ⬟ 

Band Select ᶵ⬟ࠊࡣAP ࡀ 2.4GHz ᖏ࡚࠸࠾➃ᮎᩘࢆࣈ࣮ࣟࣉࡢࡽᅇ◚Რࠊ࡛ࡇࡿࡍ➃ᮎࡀ 5GHz
ᖏ࡛㏻ಙ㛤ጞࡍಁࢆࡇࡿࡍᶵ⬟࡛ࠋࡿ࠶ 
 

㸰㸧᥋⥆࣮ࣞࡢࢺไ㝈 
ୗ2.4ࠊ࠺ࡼࡍ♧GHz ᖏ࡛ࡣ 12Mbps ௨ୗࡢ㏻ಙ࣮ࣞࢆࢺ↓ຠタᐃࠊࡾࡼࢀࡇࠋࡓࡋప㏿࡞㏻ಙࡸ 
᭱ప᥋⥆࣮࡛ࣞࢺ㏦ಙࡿࢀࡉ AP 5GHzࠋࡓࡋᢚไࢆࡇࡿࡍ㈝ᾘࢆ㛫ࣝࢿࣕࢳࡀ࣒࣮ࣞࣇไᚚࡢࡽ ᖏ

 ࠋࡓࡗ࡞ࢃ⾜ࡣไ㝈ࡢࢺ࣮ࣞ⥆᥋ࡣ࡛
 

802.11b/g Operational Rates 
    802.11b/g 1M Rate............................ Disabled 
    802.11b/g 2M Rate............................ Disabled 
    802.11b/g 5.5M Rate.......................... Disabled 
    802.11b/g 11M Rate........................... Disabled 
    802.11g 6M Rate.............................. Disabled 
    802.11g 9M Rate.............................. Disabled 
    802.11g 12M Rate............................. Disabled 
    802.11g 18M Rate............................. Supported 
    802.11g 24M Rate............................. Mandatory 
    802.11g 36M Rate............................. Supported 
    802.11g 48M Rate............................. Supported 
    802.11g 54M Rate............................. Supported 
802.11a Operational Rates 
    802.11a 6M Rate.............................. Mandatory 
    802.11a 9M Rate.............................. Supported 
    802.11a 12M Rate............................. Mandatory 



    802.11a 18M Rate............................. Supported 
    802.11a 24M Rate............................. Mandatory 
    802.11a 36M Rate............................. Supported 
    802.11a 48M Rate............................. Supported 
    802.11a 54M Rate............................. Supported 
 
㸱㸧㏦ಙฟຊࡢᡭືㄪᩚ 

2.4GHz ᖏࡣ 11 APࠊࡾ࠶ᅛᐃ࡛ࣝࢿࣕࢳ 5GHzࠋࡓࡋㄪᩚື⮬ࡣ㏦ಙฟຊࡢ ᖏ࡛ࡣࡵࡌࡣࠊࡣ AP ㏻ࡢ

ಙࣝࢿࣕࢳ㏦ಙฟຊࢆ⮬ື㑅ᢥࠊࡀࡓࡋAP ࠊࢀࡉㄪᩚື⮬ࡵపࡀ㏦ಙฟຊࡵࡓࡿ࠸࡚ࢀࡉ⨨タᐦࡀ

༙ศ௨ୖࡢ➃ᮎࡀ RSS ࠸㧗ࡀ 2.4GHz ᖏ᥋⥆ࡿࡍ≧ែ5ࠊࡵࡓࡓࡗ࡞GHz ᖏࡢ㏦ಙฟຊࢆᡭື࡛タᐃ

APࠊࡋ ࡽ 5GHz ᖏࡢ㟁Ἴࡀ➃ᮎᙉࡃ฿㐩࠺ࡼࡿࡍㄪᩚࡢࡑࠋࡓࡋ⤖ᯝࠊᅗ 3 ⣙࠺ࡼࡍ♧ 7 ࡢ

➃ᮎࡀ 5GHz ᖏ௨㝆ࠋࡓࡋ༑ᩘྎタ⨨ࡓ࠸࡚ࢀࡉ Raspberry Pi ࡚ࡵྵࢆ 5GHz ᖏᮍᑐᛂࡢ➃ᮎࡶᏑᅾ

5GHzࠊࡵࡓࡿࡍ  ࠋࡿࢀࢃᛮࡓ࠸࡚ࡁㄏᑟ࡛ࡀ༙ࡣᮎ➃ࡓࡋᑐᛂ

 

ᅗ 3 ➃ᮎࡢ⏝࿘Ἴᩘᖏ㸦5GHz ᖏࡢ㟁Ἴฟຊㄪᩚ๓࣭ㄪᩚᚋ㸧 
 

ᅗ 4 ⥺↓ࡢᐟᮇ㛫୰ྜࡣ LAN ➃ᮎᩘࡢ᥎⛣࡛ࡣ࣒ࢱࢡ࣮࣡ࠋࡿ࠶ᖖ 100 ྎ௨ୖࡢ➃ᮎࡀ⏕ά⥺࡚ࡋ

 ࠋࡓࡋ⏝

 
ᅗ 4 ᥋⥆➃ᮎᩘ᥎⛣ 

 

ㄪᩚ๓ ㄪᩚᚋ 
11g 2 2
11a 1 0
11n(2.4GHz) 61 30
11n(5GHz) 34 65
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➃ᮎࡢ⏝࿘Ἴᩘᖏ 



ᅗ 5 ᅗ 6 ࡣ 5GHz ᖏࡢ AP ㏦ಙฟຊㄪᩚᚋ࣮࣋ࢧࢺࢧࡢ⤖ᯝ࡛ࠊࡾ࠶RSS ࣮ࢧࠋࡿ࠸࡚ࡋ♧ࢆศᕸࡢ

㏻ಙࡢᗯୗࡣ࣋ AP㸦1 ྎ㸧ࡢࣥࣛࣇ࢜ࡾࡼࣝࣈࣛࢺࡀ≧ែ࡛࢚ࣜࠊࡀࡓࡗ࠶య࡛᭱ప-60dBm ௨

ࡢୖ RSS 2.4GHzࠊࡾ࠾࡚ࢀࡉಖ☜ࡀ ᖏࡶࡾࡼ 5GHz ᖏ࡛ᙉ࠸ RSS  ࠋࡿ࠸࡚ࡁㄆ࡛☜ࡀ
 

 

ᅗ 5 2.4GHz ᖏࢪࢵࣞࣂ࢝ࡢ㸦RSS -40dBm㹼-60dBm㸧 

 

ᅗ 6 5GHz ᖏࢪࢵࣞࣂ࢝ࡢ㸦RSS -40dBm㹼-60dBm㸧 



 ศᯒࢱ࣮ࢹ .4
4.1 ྲྀᚓࡢࢱ࣮ࢹᴫせ 
 ୖグ࣒ࢸࢫࢩࡢ⎔ቃྲྀࡾࡼᚓࡓࡋ⨨ࠊ᳨࡚࠸ࡘࢱ࣮ࢹ ฟࡢ⢭ᗘഴྥ㛵ࡿࡍศᯒࠋࡓࡗ⾜ࢆศᯒࠊࡣ

MSE ࡿࡍᥦ౪ࡀ location history ሗ㸦௨ୗࣜࢺࢫࣄࠊሗ㸧ࣜࢺࢫࣄࠋࡓ࠸⏝ࢆሗࠊࡣ➃ᮎ᳨࡚ࡵึࡀฟ

ࡀᮎ➃ࠊࡁࡓࢀࡉ 10m ௨ୖ⛣ື᳨ࡓࡋฟࡁࡓࢀࡉグ㘓ࡀṧࠋࡿᮏࡢࢱ࣮ࢹᴫせࡣ௨ୗࡢ㏻ࠋࡿ࠶࡛ࡾ 
z ྲྀࢱ࣮ࢹᚓᮇ㛫㸸2013 ᖺ 9 ᭶ 10 ᪥ 0:00㹼9 ᭶ 13 ᪥ 19:50 
z ᳨ฟࡓࡋ➃ᮎ(mac address)ᩘ㸸1748 
z ᩘࣝࣉࣥࢧ㸸95635 

 
ྜᐟཧຍ⪅ᩘ 129 macࠊ࡚ࡋᑐྡ ࡣࢫࣞࢻ 1748 ᳨ฟࠊࡾ࠾࡚ࢀࡉሙእࡽ฿᮶ᩘࡶࣝࢼࢢࢩࡿࡍከࡃ

ࢆሗ࠸పࡀฟ⢭ᗘ᳨ࡎࡲࠊࡾࡓ࠶ศᯒࠋࡿࢀࡽ࠼⪄ࡿ࠸࡚ࢀࡲྵࢱ࣮ࢹ confidence factor ್㸦௨ୗ CF
್㸧ࡾࡼ㝖እࠋࡿࡍCF ᐇ㝿ࡀᮎ➃ṇ᪉ᙧࡿࡍ୰ᚰࢆ⨨᥎ᐃࠊሙྜࡓࡋ⟭ィࢆ⨨ࡢᮎ➃ࡿ࠶ࠊࡣ

ࢆࡇࡿࡍ⨨ 95%ಙ㢗࡛ࡓࡋࡿࡁሙྜࠊࡢṇ᪉ᙧࡢࠋ[2]ࡿ࠶್࡛ࡍ♧ࢆࡉࡁᅗ 7 CFࠊ࠺ࡼࡍ♧ ್

ಙ㢗ᛶࡣ xࠊࡾ࠶࡛ࡉ㛗ࡢศ༙ࡢ㎶ࡿࡅ࠾ṇ᪉ᙧࡢ95% ㍈ y ㍈᳨࡛ࡽࡕࡢฟ⨨ࡀᐇ㝿ࡢ⨨ࡢࡽእ

㸦CFࡾ࡞ࡃ▷ࡀ㎶ࡢṇ᪉ᙧࡣࢱ࣮ࢹ࠸㧗ࡀಙ㢗ᛶࠋࡿࡁ࡛ࡀࡇࡿ࠼⪄್᭱ࡑࡼ࠾ࡢ㊥㞳ࡿࢀ ࡃࡉᑠࡀ್

㸦CFࡿ࡞ࡃ㛗ࡀ㎶ࡣࢱ࣮ࢹ࠸పࡀಙ㢗ᛶࠊ㸧ࡾ࡞  ࠋ㸧ࡿ࡞ࡃࡁࡀ್

 
ᅗ 7 confidence factor 

 
  



ᅗ 8 ࡿࡅ࠾ሗࣜࢺࢫࣄࡢᮏᐇ㦂 CF ᅗࠊศᕸࡢ್ 9 ࡀ್ࠋࡍ♧ࢆྜࡢࡈ್ࡢࡑ 10m㹼30m ⠊ࡢ

ᅖࡢᩘࣝࣉࣥࢧࡢྜࡀ㧗ࡃయࡢ  ࠋࡿ࠸࡚ࡵ༨ࢆ46%
 

 
ᅗ 8 CF  ศᕸࡢ್

 

ᅗ 9 CF  ྜࡢ್
 

4.2 ᅛᐃࡢࢻ࣮ࣀ⨨ሗ㛵ࡿࡍ⪃ᐹ 
ྜᐟᆅᅛᐃタ⨨ࢀࡉ↓⥺LANࢡ࣮࣡ࢺࢵࢿࡢ┘どࡓ࠸࡚ࡗ⾜ࢆRaspberry Pi➃ᮎ࡚࠸ࡘ⨨ሗࢆศᯒ

ᅗࠋࡓࡋ 10㹼ᅗ 19 ࡓࡗከࡶ᭱ࡀᩘࣝࣉࣥࢧࠊࡣ 5 ࡢࡘ Raspberry Pi ➃ᮎࡢ᥎ᐃ⨨࡛ࡿ࠶㸦༢㸸࣓࣮ࢺ

ࣝ㸧ྛࠋ ➃ᮎࠊ࡚࠸ࡘࡢࣝࣉࣥࢧศᕸࠊCF ್ 30m ௨እࡾ⤠ࢆࣝࣉࣥࢧ㎸ࡔࢇሙྜࡢศᕸࠋࡿ࠸࡚ࡋ♧ࢆ

᳨▱⨨ࡀᶓ᪉ྥศᩓࡢࡶࡿ࠸࡚ࡋ㸦ᅛᐃ➃ᮎ 1㸪ᅛᐃ➃ᮎ 5㸧ࠊᐦ㞟ࡢࡶࡿ࠸࡚ࡋ㸦ᅛᐃ➃ᮎ 2㸪ᅛᐃ➃ᮎ 3㸧ࠊ
⦪ᶓศᩓࡢࡶࡿ࠸࡚ࡗࡲࡋ࡚ࡋ㸦ᅛᐃ➃ᮎ 4㸧ࠊ࡞ࠊ➃ᮎẖᗄࡢࡘഴྥࡢࣝࣉࣥࢧࠊࡀࡿ࠶ࡀᐦ㞟ᗘࡽ

ࡀ⨨᥎ᐃࡢࡶࡿ࠸࡚ࡋศᩓࠋࡿศࡀࡇࡿ࠸࡚ࡌ⏕ࡀࡁࡘࡽࡤ⢭ᗘࡢฟ᳨࡚ࡋ౫Ꮡ⨨ࡢࢻ࣮ࣀ

ṇ☜ࡌྠࠊࡁࡢࡇࠋࡿࢀࡽ࠼⪄➃ᮎࠊ࡚࠸ࡘࣝࣉࣥࢧ CF ್ 30m ௨ෆࢆࣝࣉࣥࢧࡢẚ㍑ࡶ࡚ࡋࡁ

CFࠊࡵࡓࡢࡑࠋ࠸࡞ࢀࡽぢࡣ࠸㐪࡞ ࢀࢃᛮᅔ㞴ࡣࡇࡿࡍῈửࢆࣝࣉࣥࢧ࠸పࡀ⢭ᗘࠊ࡚ࡋ⏝ࢆ್
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confidence factor್㸦࣓࣮ࣝࢺ⟬㸧 

10m௨ୗ 
13% 

10㹼20m 
21% 

20㹼30m 
26% 

30㹼40m 
15% 

40㹼50m 
8% 

 ௨ୖࢀࡑ
17% 



୍᪉᳨ࠊฟ⨨ࡀᐦ㞟ࡿ࠸࡚ࡋ㸦᳨ฟ⢭ᗘࡀ㧗࠸ᛮࡢ࢚ࣜࡿࢀࢃ㸧➃ᮎࡣ CF ࡀ್ 30m ௨ୗࣝࣉࣥࢧࡢ

ࠋࡿ࠸࡚ࡗ࡞ࡃపࡀྜࡢࡑࡣ㸧➃ᮎࡢ࢚ࣜࡿࢀࢃᛮ࠸పࡀ㸦᳨ฟ⢭ᗘࡿ࠸࡚ࡋศᩓࡀ⨨ࠊࡃከࡀྜࡢ

ࠊࡤ࠼ẚ㍑ⓗ᥎ᐃ⨨ࡀࡁࡘࡽࡤฟ࡚ࡿ࠸ᅛᐃ➃ᮎ 5ࠊ4ࠊ1 ࡣ࡛ CF ࡀ್ 30m ௨ෆࡣࢱ࣮ࢹ ࠊ74.8%ࠊ45.8%

42.6 ᅛᐃ➃ᮎࡿ࠸࡚ࡋᐦ㞟ࡀ⨨᥎ᐃࠊࡀࡿ࠶࡛ 3ࠊ2 ࡣ࡛ 90%๓ᚋ࡛ࠋࡿ࠶CF ᳨ࡢ࢚ࣜࠊࡣࡁࡘࡽࡤࡢ್

ฟ⢭ᗘ㛵㐃ࠋࡿࢀࡽ࠼⪄ࡿࡍ 

 

ᅗ 10 ᅛᐃ➃ᮎ 1㸦ࣝࣉࣥࢧ 3142㸧  ᅗ 11 ᅛᐃ➃ᮎ 1㸦CF ࡀ 30m ௨ෆ45.8%ࠊ㸧 
 

 

ᅗ 12 ᅛᐃ➃ᮎ 2㸦ࣝࣉࣥࢧ 2703㸧  ᅗ 13 ᅛᐃ➃ᮎ 2㸦CF ࡀ 30m ௨ෆ89.7%ࠊ㸧 
 

 
ᅗ 14 ᅛᐃ➃ᮎ 3㸦ᩘࣝࣉࣥࢧ 2694㸧  ᅗ 15 ᅛᐃ➃ᮎ 3㸦CF ࡀ 30m ௨ෆ91.3%ࠊ㸧 
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ᅗ 16 ᅛᐃ➃ᮎ 4㸦ᩘࣝࣉࣥࢧ 2676㸧  ᅗ 17 ᅛᐃ➃ᮎ 4㸦CF ࡀ 30m ௨ෆ74.8%ࠊ㸧 
 

 

ᅗ 18 ᅛᐃ➃ᮎ 5㸦ᩘࣝࣉࣥࢧ 2669㸧  ᅗ 19 ᅛᐃ➃ᮎ 5㸦CF ࡀ 30m ௨ෆ42.6%ࠊ㸧 
 
4.3 ⨨᳨ࡿࡼฟ⢭ᗘ㛵ࡿࡍ⪃ᐹ 
 ᅛᐃࡢࢻ࣮ࣀ⨨ሗ㛵ࡿࡍ⪃ᐹࡢࢻ࣮ࣀࠊࡾࡼ⨨᳨ࡾࡼฟ⢭ᗘᕪࡀࡇࡿ࠸࡚ࡌ⏕ࡀศࡲࠋࡓࡗ

ࡣ࡛⨨࠸ᝏࡀฟ⢭ᗘ᳨ࠊࡓ CF ṇࡀሙᡤࡢෆ࡛࢚ࣜᐇ㦂ࠊ࡛ࡇࡑࠋࡓࡗศࡀࡇࡿࡍపୗయⓗࡀ್

ᅗࠋࡿࡍウ᳨ࡢ࡞☜ṇࡀሙᡤࡢࠊ࡛☜ 20㹼22 ࡢ 3 CFࠊࡣᅗࡢࡘ ࡀ್ 10㹫௨ୗ30ࠊm ௨ୗ30ࠊm ௨ୖࡢ

ࡣࢱ࣮ࢹࡢࡽࢀࡇࠊࡵࡓࡢࡉࡍࡸぢࠋࡿ࠶ศᕸ࡛ࡢࣝࣉࣥࢧ 2013 ᖺ 9 ᭶ 12 ᪥ࡢ 1 ᪥ศࠋࡿ࠸࡚ࡋᅗ 20 ࡼࡢ

ࢱࢽࣔࡣሗ࠸㧗ࡀ⢭ᗘࠊ࠺ AP ሗ࠸ᝏࡀ⢭ᗘ㏫ࠊࡾ࠾࡚ࡋ㞟୰㆟ᐊෆࡸෆ࣮ࣝ࣍ࡓࢀࡲᅖࢆ࿘ᅖ

ᅗࡣ 22 ࢱࢽࣔ࠺ࡼࡢᗯୗࡢ୰ኸ࠺ࡼࡢ AP ࢱࢽࣔࠊࡣᗯୗ࡛ࠋࡿ࠸࡚ࡋ㞟୰ሙᡤ࠸࡞࠸࡚ࢀࡲᅖ AP
 ࠋࡿࢀࡽ࠼⪄ࡿ࠸࡚ࡋᙳ㡪ฟ⢭ᗘ᳨ࡶࡇࡿࡍᏑᅾࡀ≀㐽ⶸࡢ࡞ᰕࡸቨ㛫ࡢᮎ➃
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ᅗ 20 CF ࡀ್ 10m ௨ୗࣝࣉࣥࢧࡢ㸦ᩘࣝࣉࣥࢧ ࡢయࠊ3234 15.3%㸧 

 

ᅗ 21 CF ࡀ್ 30m ௨ୗࣝࣉࣥࢧࡢ㸦ᩘࣝࣉࣥࢧ ࡢయࠊ13769 65.2%㸧 

 

ᅗ 22 CF ࡀ್ 30m ௨ୖࣝࣉࣥࢧࡢ㸦ᩘࣝࣉࣥࢧ ࡢయࠊ7338 34.8%㸧 
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4.4 ⛣ື➃ᮎࡢᒚṔ 
ḟ4.3ࠊ ࡛㏙ࡓᅛᐃ➃ᮎ௨እ᳨࡛ࠊฟࡓࢀࡉᅇᩘࡀከࡓࡗ➃ᮎୖ 5 ྎ㸦≉ᐃ➃ᮎ A㹼E㸧ࠊmac

ୖࡢᮎ➃ࡿ࠸࡚ࡋุ᫂ࡀࡇࡿ࠶ᮎ࡛➃ື⛣ࡢ⪅ཧຍࡾࡼㄪᰝࢫࣞࢻ 5 ྎ㸦⛣ື➃ᮎ a㹼e㸧ࡢศᕸࢆ௨

ୗࠋࡍ♧ᅗ♧ࡣࡢࡿ࠸࡚ࢀࡉ 3 ᪥㛫ࡕ࠺ࡢࢱ࣮ࢹࡢ CF ࡀ್ 30m ௨ෆྛࠋࡿ࠶࡛ࡳࡢࣝࣉࣥࢧࡢ➃ᮎࡢࢧ

CFࠊᩘࣝࣉࣥ ࡀ್ 30m ௨ෆࡢࡑࠊᩘࣝࣉࣥࢧࡢྜࢆ⾲ 3 A㹼Dࠊࡣ≉ᐃ➃ᮎࠋࡍ♧ ୖྑࡢᅗ㠃࠺ࡼࡢ

⾲ࠊࡀࡿ࠶ࡀᡤ⟠ࡿࡍ㞟୰ࡀᒚṔ 3 ฟ᳨ࢆᮎ➃ࡢእ࢚ࣜࠊࡃపࡀྜࡢᩘࣝࣉࣥࢧ࠸㧗ࡀ⢭ᗘࡾ࠾ࡍ♧

࡞ᐇⓗ⌧ෆ࢚ࣜࠊࡃከࡀྜࡢࣝࣉࣥࢧ࠸㧗ࡀ⢭ᗘࡶࡾࡼ≉ᐃ➃ᮎࡣⓏ㘓῭➃ᮎࠋ࠸㧗ࡀᛶ⬟ྍࡿ࠸࡚ࡋ

ࡣᅇࠊࡵࡓࡿ࠶ࡀᚲせࡿ࠼⪄࡚ࡏࢃྜࡋࡽ↷⏝ࡢᐇ㝿ࡣࢱ࣮ࢹࡢᮎ➃ື⛣ࠊࡋࡋࠋࡿ࠸࡚ࡁᚓ࡛ྲྀࡀ್

➃ᮎࡢᐇ㝿ࡢ⨨ࡢẚ㍑ࠋࡓࡗ࡞ࡁ࡛ࡣ⛣ື➃ᮎ㛵ࢱ࣮ࢹࡿࡍ⢭ᗘࡢㄪᰝࡣᚋࡢㄢ㢟ࠋࡿࡍ 

 

ᅗ 23 ≉ᐃ➃ᮎ A    ᅗ 24 ≉ᐃ➃ᮎ B 

 

ᅗ 25 ≉ᐃ➃ᮎ C    ᅗ 26 ≉ᐃ➃ᮎ D 

 

ᅗ 27 ≉ᐃ➃ᮎ E 
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ᅗ 28 Ⓩ㘓⛣ື➃ᮎ a    ᅗ 29 Ⓩ㘓⛣ື➃ᮎ b 

 

ᅗ 30 Ⓩ㘓⛣ື➃ᮎ c    ᅗ 31 Ⓩ㘓⛣ື➃ᮎ d 

 

ᅗ 32 Ⓩ㘓⛣ື➃ᮎ e 
➃ᮎ ᩘࣝࣉࣥࢧ CF್30ࡀm௨ෆᩘࣝࣉࣥࢧࡢ CF ࡀ್ 30m ௨ෆࡢᩘࣝࣉࣥࢧࡢྜ 
≉ᐃ➃ᮎ A 2149 355 16.5% 
≉ᐃ➃ᮎ B 2005 643 32.1% 
≉ᐃ➃ᮎ C 1343 349 26.0% 
≉ᐃ➃ᮎ D 1157 268 23.2% 
≉ᐃ➃ᮎ E 1125 520 46.2% 
Ⓩ㘓⛣ື➃ᮎ a 896 628 70.0% 
Ⓩ㘓⛣ື➃ᮎ b 586 389 66.4% 
Ⓩ㘓⛣ື➃ᮎ c 430 286 66.6% 
Ⓩ㘓⛣ື➃ᮎ d 392 292 74.5% 
Ⓩ㘓⛣ື➃ᮎ e 351 291 82.9% 

⾲ 3 ≉ᐃ➃ᮎⓏ㘓⛣ື➃ᮎ㛵ࡿࡍ⨨ሗ 
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 ࡵࡲ .5
WIDE ྜᐟࠊ࡚࠸࠾↓⥺ LAN ࡿࡼ RTLS ࡣド᳨ࡢ⢭ᗘࠊࡵࡓࡿ࠶ᐇ㦂࡛ࡢᅇึࠋࡓࡗ⾜ࢆ⏝ᐇ㦂㐠ࡢ

༑ศ࡛ࠊࡀࡿ࠶௨ୗ࠺ࡼࡢᵓ⠏࣭㐠⏝㛵ࡿࡍ᭷⏝࡞▱ぢࡀᚓࠋࡓࢀࡽ 
z ᐇ㦂ྜࡓࡗ⾜ࢆᐟᆅࡣ㑹እ࡛ࠊࡀࡿ࠶ண௨ୖእ᮶ᛮࡿࢀࢃ↓⥺ LAN ➃ᮎࠋࡿ࠸࡚ࢀࡉ▱᳨ࡀእ᮶ࡢ

➃ᮎࢆຠ⋡ⓗ㝖እࡿࡍᥐ⨨ࡀᚲせ࡛ࠋࡿ࠶ 
z ᮏᐇ㦂࡛ࠊࡣሙᡤ࡚ࡗࡼ⨨ሗࡢ⢭ᗘᕪࡣࢱ࣮ࢹࠋࡓࡌ⏕ࡀ CF ࡑࠊࡀࡿࢀࡉ♧ࡀಙ㢗ᛶ࡚ࡗࡼ್

⯡ⓗࡣሙᡤ࡛࠸ᝏࡀฟ⢭ᗘ᳨㏫ࠋࡿ࠶ࡀ⏺㝈ࡣࡇࡿࡍῈửࢆࢱ࣮ࢹ࠸ᝏࡀ⢭ᗘ࡛ࡳࡢ್ࡢ CF ࡀ್

ᝏ࢚ࣜࡢࡑࠊࡵࡓࡿࡍෆࡢ⨨⢭ᗘࡀ᥎ ࡛ࠋࡿࡁ 
z ⨨⢭ᗘࡾࡼࠊࡣୖྥࡢ⥥ᐦࢱࢽࣔ࡞ AP ࢃᛮ⬟ྍ࡚ࡗࡼሗ⌮≀ࡢ࢚ࣜࡿࡍ㛵⾶㟁Ἴῶ⨨㓄ࡢ

ࡢ᪤Ꮡࡣᚓྲྀࡢ⨨ሗࠊࡾ࠶ᅔ㞴࡛ࡣࡇࡿࡍᚓ࣭タィྲྀᐇ✵㛫࡛⡆᫆࡞㞧「ࢆࢀࡑࠊࡋࡋࠋࡿࢀ

↓⥺ LAN  ࠋࡿ࠶ᚲせ࡛ࡀࢢࣥࢽ࣮ࣗࢳࡿࡼ⪅⌮⟶࣒ࢸࢫࢩ᭦ࡶࡾࡼࣛࣇࣥ
ᚋࠊ⨨ሗ⢭ᗘ࣒ࢸࢫࢩࡿࡏࡉୖྥࢆᵓ⠏࣭㐠⏝ᢏ⾡ࢱ࣮ࢹ⢭ᗘ㛵᳨ࡿࡍウࢆ㔜ࡿࡡඹࡼࡢࡇࠊ

 ࠋࡿ࠶ணᐃ࡛ࡿࡵ㐍ࢆ⏝ࣥࣙࢩ࣮ࢣࣜࣉࡢᒇෆ⨨ሗࡓࡗ࡞࠺ࡼࡿࡁᚓ࡛ྲྀ⡆᫆࠺
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