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คጕགෳᆛၡคጕགෳᆛၡคጕགෳᆛၡคጕགෳᆛၡ ZigBee/802.15.4کککک TCPIP/802.3ϐۓڐᙯඤᏔჴբϐۓڐᙯඤᏔჴբϐۓڐᙯඤᏔჴբϐۓڐᙯඤᏔჴբ 
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୯ҥᄤࠄ୯ሞεᏢႝᐒπำᏢس೯ૻπำᅺγ੤ 

 
 

ᄔाᄔाᄔाᄔा —ҁፕЎჴբ΋ঁ႔ၰᏔҁፕЎჴբ΋ঁ႔ၰᏔҁፕЎჴբ΋ঁ႔ၰᏔҁፕЎჴբ΋ঁ႔ၰᏔǴǴǴǴᡣᡣᡣᡣ ZigBee ࿯ᗺૈ࿯ᗺૈ࿯ᗺૈ࿯ᗺૈ

೸ၸԜ႔ၰᏔک೸ၸԜ႔ၰᏔک೸ၸԜ႔ၰᏔک೸ၸԜ႔ၰᏔک IPv6/802.3 ՛ܺᏔ຾Չྎ೯ǴǴǴǴ٬٬٬٬ޑ՛ܺᏔ຾Չྎ೯ޑ՛ܺᏔ຾Չྎ೯ޑ՛ܺᏔ຾Չྎ೯ޑ

ZigBee གෳᆛၡύ܌ԏ໣ޑډၗૻૈ୼೸ၸགෳᆛၡύ܌ԏ໣ޑډၗૻૈ୼೸ၸགෳᆛၡύ܌ԏ໣ޑډၗૻૈ୼೸ၸགෳᆛၡύ܌ԏ໣ޑډၗૻૈ୼೸ၸ Ethernet
ᆛၡஒၗ਑ଌԿ՛ܺᏔᆄᆛၡஒၗ਑ଌԿ՛ܺᏔᆄᆛၡஒၗ਑ଌԿ՛ܺᏔᆄᆛၡஒၗ਑ଌԿ՛ܺᏔᆄǶǶǶǶԜ႔ၰᏔஒ௦ҔՏ֟ࢀ৔Ԝ႔ၰᏔஒ௦ҔՏ֟ࢀ৔Ԝ႔ၰᏔஒ௦ҔՏ֟ࢀ৔Ԝ႔ၰᏔஒ௦ҔՏ֟ࢀ৔

 ᆄး࿼຾Չྎ೯ǶǶǶǶ1ٿᆄး࿼຾Չྎ೯ᡣٿᆄး࿼຾Չྎ೯ᡣٿᆄး࿼຾Չྎ೯ᡣٿБԄǴǴǴǴᡣޑᙯඤۓڐکБԄޑᙯඤۓڐکБԄޑᙯඤۓڐکБԄޑᙯඤۓڐک
ᜢᗖຒᜢᗖຒᜢᗖຒᜢᗖຒǺ IPv6ǵZigBeeǵՏ֟ࢀ৔ǵۓڐᙯඤǵ႔ၰ
ᏔǶ 

΋΋΋΋ǵǵǵǵ    ࣴزङඳࣴزङඳࣴزङඳࣴزङඳ 

ᒿ๱གෳǵคጕ೯ૻ฻ޑೌמԋዕǴ߈൳ԃٰคጕ

གෳᆛၡ(Wireless Sensor Network)ޑᔈҔཇᖿදၹǶӧ

2004 ԃҗ IEEE (Institute of Electrical and Electronics 
Engineers) 802.15.4πբλಔߚکᔼճಔᙃ ZigBee 
Allianceගрޑ IEEE802.15.4/ZigBee኱ྗ[1]Ǵ൩ࢂଞჹ

คጕགෳᆛၡᔈҔǴ܌ว৖рޑ΋঺೯ૻ኱ྗǶځ੝Յ

եф౗ǵեೲ౗ǵեԋҁǶว৖ԿϞǴคጕགෳᆛၡࣁ

ӵǺΓᡏ଼நᅱෳǵπ཰Ծ୏ٯᔈҔΨຫٰຫӭǴޑ

ϯǵྕࡋགෳǵᐩӀ௓ڋǵԾ୏ीໆး࿼฻[2][3]Ƕཇ

ٰཇӭޑπբǴ೿ёа೸ၸคጕགෳᆛၡޑЍජǴԶၲ

 ǶޑҞޑڋඵች௓ډ
คጕགෳᆛၡଆྍܭऍ୯уԀդլ๲εᏢޑ΋ঁࣴ

ीฝز [4] ǴԜीฝࢂҗऍ୯୯ٛ೽Ӄ຾ࣴزीฝֽ

(Defense Advanced Research Projects Agency, 

DARPA)܌ၗշǴځҞࣁޑ໒วр΋঺คጕགෳس಍ᔈҔ

ӵ೸ၸคΓ०ᐒஒኧίࣗԿኧ࿤ঁགෳٯ٣Ҕ೼Ǵैܭ

ᏔǴණթӧሡाᅱ௓ޑᏯ൑΢ԏ໣ၗૻǶ΋ࢤਔ໔ࡕǴ

ӆ೸ၸคΓ०ᐒѐஒණթӧᏯ൑΢ޑགෳᏔ܌ԏ໣ޑၗ

ૻ೸ၸคጕᆛၡ໺ଌӣ०ᐒǶӵԜ΋ٰǴ൩όሡाࢴр

Γ঩ߵ๱Ӓᓀѐԏ໣Ꮿ൑΢ޑၗૻǶ 
คጕགෳᆛၡ࣬ၨځܭѬคጕᆛၡǴٯӵ WiFiǵ

WiMAX (Worldwide Interoperability for Microwave 
Access)ǵᙔУ(Bluetooth)ǵຬቨᓎ(Ultra-Wideband, 
UWB)฻ǶԖаΠ൳ᗺ੝ՅǺ 

1. คጕགෳᆛၡޑ࿯ᗺኧໆ࣬྽ӭǴ۳۳Ԗኧί

 ኧ࿤࿯ᗺǶډ

2. Ӣᆛၡܗኔ(topology)ค٣ݤӃႣෳǴሡڀԖ

ԾՉख़ࡌᆛၡфૈǶ 

3. คጕགෳᆛၡ࿯ᗺޑགෳᕉნǴ೯தೀܭคႝ

Κٮᔈႝ܈ΚٮᔈόޑߡӦБǴεӭਔং௦Ҕ

ႝԣٰගႝٮΚǶ׆ఈ໻೸ၸႝԣǴ࿯ᗺૈߡ

πբၲߏኧঁДࣗԿъԃǶӢԜǴࣁΑफ़եૈ

ྍཞ઻Ǵคጕགෳᆛၡ࿯ᗺޑᡏᑈǵ૶Ꮻᡏǵ

 
1 ҁࣴزҗ୯ࣽ཮ᜅշǴीฝጓဦ NSC 99-2218-E-029-001Ϸ

NSC99-2221-E-260-012Ƕ 

ၮᆉૈΚǵф౗Ԗၨεޑज़ڋǶ 

4. คጕགෳᆛၡ୷ܭ෧Ͽԋҁک୏ᄊܗኔޑ੝

ՅǴ׆ఈӧคҺՖ୷ᘵࡌ೛ਔǴΨૈ۶Ԝ໺ଌ

ૻ৲ǴԶࣁΑዴ؂ߥ΋ঁ࿯ᗺ೿ૈϕ࣬ྎ೯Ǵ

ሡाЍජӭᗺၢ៌໺ᒡ(multi-hop)Ƕ 

΢ॊ೭٤੝܄Ǵᆶ WiFiǵBluetooth ฻ځѬคጕᆛ

ၡࢎᄬ࣬ၨ೿ԖܴᡉޑόӕǶ 
౜ӧ೚ӭᜢܭคጕགෳᆛၡޑᔈҔǴ೿๱ख़ܭᅱ௓

ৎ৥ᅱ௓ǵπ཰ᅱ௓ǵᙴᕍᅱ௓ǵᕉნࢂфૈǹόፕޑ

ᅱ௓฻ǶࣁΑᆶ׳ӭޑᆛၡᔈҔ่ӝǴ೿Ѹ໪Ӄעԏ໣

ჹ೭ૈࡕϐߡၗ਑৤ύǴаޑၗૻ໺ଌԿ΋೽՛ܺᏔޑ

٤ၗ਑଺ϩ݋ǴࣗԿ຾΋؁ѐ௓ڋӚঁᆛၡ࿯ᗺǶӵՖ

ஒคጕགෳᆛၡ࿯ᗺύԏ໣ޑډၗૻǴ໺ଌډၗ਑৤

ύǴࢂҁጇፕЎ௖૸ޑख़ᗺǶ 

Ҟ߻ςԖኧᅿஒၗૻଌډၗ਑৤ޑБݤǴϩձࢂ೯

ၰᐒڋǵஒ࠾хᙯᡂࣁ XML ਱Ԅޑᐒڋǵۓڐᙯඤᐒ

ӸԋᔞਢǴӆ೸ၸ৲ૻޑډஒԏ໣ࢂ܈Ǵڋ ftp ຾Չ໺

ଌޑᐒڋǶځύǴۓڐᙯඤᐒڋᗨς೏ගрǴՠჴሞӧ

ѱय़΢܌ೡ፤ޑ႔ၰᏔǴεӭࢂ௦ҔځѬΟᅿБݤǴۘ

҂࣮٬ډҔۓڐᙯඤᐒޑڋ႔ၰᏔ୘ҔԋࠔǶΠ΋ࢤပ

཮ϩձᇥܴӚᅿᐒޑڋ୷ҁࢎᄬکᓬલᗺǶ 

΋ᅿதޑـ႔ၰᏔ೛ीࢂ೯ၰᐒڋǴZigBee႔ၰᏔ

ஒ ZigBeeคጕᆛၡᆄԏޑډ хॄၩǴу΢࠾802.15.4

TCP/IP኱ᓐࡕǴ೸ၸ Ethernet໺ଌࡕډᆄޑၗ਑৤՛ܺ

ᏔǴനࡕӆҗࡕᆄޑ՛ܺᏔॄೢೀ౛࠾хϣ৒Ǵӵკკკკ    

΋΋΋΋܌ҢǶԜ଺ݤǴࡕᆄ୍ܺޑᏔሡाԖ΋ঁჹᔈޑ੝ۓ

ำԄٰॄೢှ࠾݋хǶԜѦǴ٠ό܌ࢂԖޑ ZigBee࠾

хၗૻӧ Ethernetᆛၡ೿ࢂѸाޑȐٯӵ ZigBeeᆛၡύ

аஒ᏾ঁ܌ኧ฻ȑǴڋхׇဦǵၢ៌ज़࠾ޑ ࠾802.15.4
хॄޑၩޔௗа Ethernet໺рǴ཮೷ԋᓎቨੁޑ຤Ƕ 

 
კკკკ    ΋΋΋΋ǺǺǺǺ೯ၰᐒڋҢཀკ೯ၰᐒڋҢཀკ೯ၰᐒڋҢཀკ೯ၰᐒڋҢཀკ    

 
ќ΋ᅿբࢂ߾ݤӧ ZigBee႔ၰᏔޑᔈҔቫύ೛ी

಄ӝᙁൂނҹӸۓڐڗ(Simple Object Access Protocol, 
SOAP)߄܈ຝϯރᄊᙯᡂ(Representational State Transfer, 
REST)ޑᔈҔำԄǴஒ хၗ਑೸ၸᔈҔቫ࠾ޑ802.15.4
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ำԄᙯԋޑ XML ҢǶஒၗ܌਱Ԅ[5]Ǵӵკკკკ    ΒΒΒΒǵკკკკ ΟΟΟΟޑ

਑ᙯԋ XML хᡂள࣬྽εǴ೷ԋᓎቨ࠾਱ԄǴ཮ᡣޑ

хᙯඤԋ࠾຤ǶԜѦǴ೸ၸᔈҔቫஒੁޑ XMLǴ༈Ѹ

ሡाКၨӭޑ૶Ꮻᡏѐೀ౛Ƕ 

ZigBee Gateway Database Server

Ethernet
ZigBee Node

ZigBee Node

ZigBee Node

802.15.4

ZigBee NWK

ZigBee APS

Data

802.3

IP

TCP/UDP802.15.4

ZigBee NWK

ZigBee APS

Data

SOAP or REST XML

802.3

IP

TCP/UDP

ZigBee Node

XML

 
კკკკ    ΒΒΒΒǺǺǺǺSOAP/RESTSOAP/RESTSOAP/RESTSOAP/REST ᐒڋҢཀკᐒڋҢཀკᐒڋҢཀკᐒڋҢཀკ    

 

 
კკკკ ΟΟΟΟǺǺǺǺ RESTᐒޑڋᐒޑڋᐒޑڋᐒޑڋ XML  х࠾х࠾х࠾х࠾

 
ନΑ΢ॊٿᅿதҔޑբݤǴᗋԖ΋ᅿςගрཷۺՠ

ۘ҂Ԗ၁ಒۓကಒ࿯ޑБࣁݤ႔ၰᇻᆄϟय़ۓڐ

(Gateway Remote Interface Protocol, GRIP)[5]Ǵӵკკკკ ѤѤѤѤǶ

όӕܭ SOAPک RESTճҔЎӷѐ຾ՉӸڗ௓ڋǴGRIP
ЬाޑၮբБԄࣁӧ໺ᒡቫ΢ुۓ΋ঁ೸ၸՏϡᙯඤޑ

ǴҔٰᙯඤۓڐ ZigBee࠾хޑϣ৒ǶӢࣁᙯඤ೽ҽࢂ

ճҔՏϡٰۓကǴ܌а࣬ჹܭճҔЎӷٰ௓ڋǴૈ࿯࣪

ၨӭޑᓎቨǶ 

 
კკკკ ѤѤѤѤǺǺǺǺGRIP ᐒڋҢཀკᐒڋҢཀკᐒڋҢཀკᐒڋҢཀკ 

 
ӢԜǴҁፕЎүྣ GRIPޑ೛ीǴගр΋ঁ႔ၰᙯ

ඤᏔࢎޑᄬ೛ीӵკკკკ    ϖϖϖϖǴᙖҗԜᙯඤ႔ၰᏔᡣ ZigBee

ᆛၡکၗ਑৤՛ܺᏔૈ୼ϕ࣬໺ଌၗૻǶѬޑၮբޑБ

Ԅୃӛ΢ॊޑಃΟᅿБԄǴ೸ၸ΋ঁࢀ৔ჹྣٰ߄ᙯඤ

ZigBee/802.15.4 ک TCPIP/802.3 Ƕ೸ၸԜۓڐޑϐ໔ޣٿ

БݤǴஒҁٰ ZigBee хᙯඤԋ࠾ޑ Ethernet хϐ࠾

ޑӳࡌх೸ၸς࿶թ࠾Ǵ൩ૈஒࡕ Ethernet ᆛၡ೛ࡼ໺

ଌډၗ਑৤՛ܺᏔǶԜБکݤಃ΋ᅿ࣬КǴᓬᗺࣁӧ

ZigBee ႔ၰᏔஒሡाߥ੮ޑၗૻӸΕࢀ৔ჹྣ߄ύǴฅ

ܭஒচӃӸӧࡕ ZigBee ᆛၡՠӧ Ethernet ύόѸाޑ

ၗૻ౽ନǴа࿯࣪ᓎቨ٬ޑҔǶԶکಃΒᅿБ࣬ݤКǴ

ಃΒᅿБݤคፕࢂ௦Ҕ SOAP ࢂ܈ RESTǴӢࣁஒၗ਑ᙯ

ඤࣁ XML ਱ԄǴ࠾ځхελ೿཮КচӃޑၗ਑ໆε΢

ڗᓎቨǹӕਔ᠐ޑӭǴ՞ҔКၨଯࡐ XML ਱ԄǴΨሡ

ा޸຤КၨଯޑၮᆉૈΚǶࡺҁፕЎ܌ගрޑБݤё࿯

࣪ၨӭᓎቨǶ 

 
კკკკ    ϖϖϖϖǺǺǺǺ႔ၰᏔҢཀკ႔ၰᏔҢཀკ႔ၰᏔҢཀკ႔ၰᏔҢཀკ    

 

ΒΒΒΒǵǵǵǵ    ङඳޕ᛽ङඳޕ᛽ङඳޕ᛽ङඳޕ᛽ 

2.1 ZigBee 
ZigBee ܭҥࡌ IEEE802.15.4ϐ΢ǴۓကЬाٿޑ

ቫ೯ૻۓڐǺᆛၡቫکᔈҔቫǶϩԋΟᅿᆛၡ࿯ᗺǺ

ZigBee ǵZigBee(coordinator)ޣፓڐ ၡҗᏔǵZigBee

҃ᆄး࿼ǶගٮΟᅿܗኔБԄǺܗރࢃኔ(star)ǵᐋܗރ

ኔ(tree)ǵᆛܗރኔ(mesh)Ƕ 

ᆛၡቫЬाޑπբࣁǺуΕ܈ᚆ໒ঁࢌᆛၡǵගٮ

൨ЪᆢៈפҞ኱࿯ᗺǵډх࠾ೀ౛ǵ໺ଌޑ܄хӼӄ࠾

࿯ᗺޑന٫ၡ৩ǵཛྷ൨ᎃۚ࿯ᗺ٠ᓯӸځၗૻǵࡌҥᆛ

ၡ(ڐፓޣπբ)ǵ೛ۓᆛၡୖኧ(ڐፓޣπբ)ǵϩଛᆛ

ၡՏ֟(ڐፓޣπբ)Ƕ 

ᔈҔቫ߾ёಒϩࣁᔈҔำԄЍජηቫ(Application 
Support Layer)ǵᔈҔำԄਣࢎ (Application Frame)ǵ
ZigBeeး࿼ᆅނڋҹ(ZigBee Device Object)ǶAPSηቫ
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Ьाॄೢ΢ቫᔈҔำԄᆶΠቫᆛၡቫڐޑፓǴ٠ᆢނ࡭

ҹϐ໔ޑೱ่߄Ƕ 

 

2.2 IPv6 
Αᡣࣁ     Ethernet ک ZigBee ᆛၡϕ೯Ǵךॺሡाࡌ

ᄬ΋ঁ۶Ԝ೿ૈ೯ҔޑᆛၡՏ֟Ǵ܌а؂ঁ ZigBee ࿯

ᗺ೿ሡा΋ঁჹᔈޑ IP Տ֟ǴԶၗ਑৤՛ܺᏔ߾ሡा

΋ঁ ZigBee ᆛၡՏ֟ǶӢࣁ ZigBee ᆛၡ࿯ᗺ࣬྽ޑ

ӭǴу΢ ZigBee ᆛၡՏ֟ࣁ 16 ՏϡǴऩӧᆛၡቫᒧҔ

IPv4ǴӧՏ֟ޑჹᔈ΢ၨคቸ܄Ǵ܌аӧךॺޑ೛ी

ύǴᆛၡቫ௦Ҕ IPv6 ᇥܴࣁǴ ӧԜ࿯ౣۓڐ IPv6 ޑ

ଆྍک੝ՅǶ 

   җܭ౜ϞᆛሞᆛၡޑೕኳόᘐԋߏǴЪԋߏೲࡋຬ

ၸ྽܌߃ႣයǴу΢߈ԃٰ೚ӭཥޑᆛၡᔈҔکคጕᆛ

ၡޑ௢ഋрཥǴᏤठ IP Տ֟ޑኧໆܴᡉόىǶਥᏵ

IANA ک RIR ಍ीǴIPv4ޑ Տ֟ஒܭ 2011 ԃวֹܫ౥Ǵ

ӢԜཥ΋жޑ IP  ȋRFC 2460 (Internet Protocolۓڐ

Version 6)ӢᔈԶғǶ 

IPv6 ନΑှ،Տ֟ޜ໔ޑόىϐѦǴ׳ᙁϯΑၸ

ѐ IPv4 ҂٬Ҕޑ኱ᓐǶIPv6 ԖаΠޑ੝ᗺǺ 

1.Տ֟ࡋߏҗ 32 Տϡۯ՜ࣁ 128 Տϡ 

2.୷ҁ኱ᓐவёᡂࡋߏᙯᡂۓڰࣁ 40 Տϡಔ 

3.คރᄊԾ୏ଛ࿼(Stateless Auto-configuration) 

4.уΕ IPsec аቚу໺ᒡӼӄ܄ 

5.ཥуΕ Anycast 

 

ΟΟΟΟǵǵǵǵ    ౜ԖБݤ౜ԖБݤ౜ԖБݤ౜ԖБݤ 

Ӄ߻ςԖኧঁӵՖᡣ IPv6 ک ZigBee ϕ࣬ᙯඤޑ೛

ीБ[6]ݤǴፕЎ[7]ࢂ߾ஒ ZigBee ကۓၗ਑ǴԾՉޑ

΋ঁ኱ᓐǴஒ ZigBee ΕԜ኱ᓐǴճҔԜܫ೽ҽၗૻޑ

БԄٰၲډ ZigBee ک IPv4 ϕ೯Ƕ၀ፕЎᗨԖගрՏޑ

ឯՏǴЪޑՏ֟ࡕคᙯඤࠅǴՠӧ኱ᓐύڋᐒޑ৔ࢀ֟

җځෳ၂ኧᏵύёаว౜Ǵჴሞ΢ ZigBee ک IPv4 ϕ೯

่کǶԜѦǴෳ၂ၸำڋ৔ᐒࢀ٬ҔՏ֟ࢂ٠όݤБޑ

ፕ೿҂ගϷࢂցૈ୼Ѝජӭঁ IPv4 ࿯ᗺǶ 

ќ΋ጇፕЎ[8]നЬाှޑ،Бࢂݤ೸ၸ΋ঁᜪ՟

୏ᄊᆛୱӜᆀسޑ಍Ǵᡣ܌Ԗ 802.15.4 ࿯ᗺک IPv6 ࿯

ᗺ೿ϩձள࣬ډჹᔈޑ IPv6 Տ֟ک 802.15.4 Տ֟Ǵ٬

IEEE 802.15.4 ࿯ᗺک IPv6 ࿯ᗺૈ୼ϕ࣬ӸڗǶՠԜ

ፕЎ໻ᇥܴΑӵՖճҔԜس಍ள࣬ډჹᔈޑՏ֟ǴԿܭ

ᙯඤᏔԏډ IPv6 х཮ӵՖೀ౛ǴаϷ࠾ဂኞޑ IPv6 ࿯

ᗺӵՖӛ ZigBee х฻ୢᚒǴ࠾วଌຏнޣᆛၡፓ࿯ޑ

೿҂೏ගϷǶ 

ፕЎ[9]ගрΑ 802.15.4 ک IPv6 ک߄৔ࢀՏ֟ޑ

 Simple)ۓڐӵკკკკ    ΎΎΎΎǴ٠уΕᙁൂ୍ܺว౜߾৔ೕࢀ

Service Discovery Protocol, SSDP)ޑᐒڋǴֹٰԋ

802.15.4 ࿯ᗺک 802.3 ࿯ᗺޑϕ೯Ƕჹܭ IPv6 ࿯ᗺӵ

ՖуΕ ZigBee ᆛၡӕኬؒԖ၁ಒޑᇥܴǴΨؒԖᇥܴ

ցૈ٬Ҕࢂ ZigBee ᔈҔቫύဂಔኞଌޑфૈǶ 

 

ѤѤѤѤǵǵǵǵ    ගрБݤගрБݤගрБݤගрБݤ 

ҁፕЎගр΋ঁ೸ၸՏ֟ࢀ৔ǵۓڐᙯඤǵૻ৲ࠠ

ձ (Message Type)Ǵ Ъ Ѝ ජ ZigBee ᆛ ၡ ύ

Groupcast/Multicast  ႔ၰᏔǶޑ

೛ीԜ႔ၰᏔஒ཮य़ᖏаΠ൳ঁୢᚒǺՏ֟ᙯඤǵ

хǵ802.3࠾ೀ౛ဂኞکӵՖวଌۓڐޑόӕঁٿ ک

802.15.4  ၩελό࣬ӕ฻Ƕॄޑ

 

 
კკკკ    ϤϤϤϤǺǺǺǺᙯඤ႔ၰᏔس಍ࢎᄬკᙯඤ႔ၰᏔس಍ࢎᄬკᙯඤ႔ၰᏔس಍ࢎᄬკᙯඤ႔ၰᏔس಍ࢎᄬკ    

 
4.14.14.14.1 Տ֟ᙯඤՏ֟ᙯඤՏ֟ᙯඤՏ֟ᙯඤ    

Αᡣࣁ ZigBee کᆛၡ࿯ᗺޑ IPv6 ࿯ᗺૈ୼ϕ࣬ྎ

೯Ǵሡा೛ी΋ঁᐒڋǴᡣ ZigBee ࿯ᗺૈᏱԖჹᔈޑ

IPv6 Տ֟ǶՏ֟ᙯඤᐒڋεठ΢کᒱᇤᒱᇤᒱᇤᒱᇤ! ! ! ! פόפྣୖډόפྣୖډόפྣୖډόྣୖډ

ٰྍٰྍٰྍٰྍǶǶǶǶ܌ගрޑБݤႜӕǴόӕϐೀӧ 4.24.24.24.2 λ࿯཮уа

ᇥܴǶ 

؂ঁ ZigBee း࿼рቷਔǴ೿཮ᏱԖ΋ঁ୤΋ޑǵ

җ IEEEಔᙃ܌ೕጄϷวଛޑ 64Տϡ ZigBee ۯ՜Տ֟

(Extended Address)/MACՏ֟ǴךॺਥᏵ IPv6ύޑՏ֟

ᆚ(prefix)(64Տϡ)ӆу΢߻ ZigBeeۯޑ՜Տ֟(64Տ
ϡ)Ǵջёԋࣁ΋ঁ IPv6Տ֟(128Տϡ)Ƕӵკკკკ    ΎΎΎΎ܌

ҢǶ 

 
კკკკ    ΎΎΎΎǺǺǺǺIPv6IPv6IPv6IPv6 Տ֟ϩଛԿՏ֟ϩଛԿՏ֟ϩଛԿՏ֟ϩଛԿ ZigBeeZigBeeZigBeeZigBee ࿯ᗺ࿯ᗺ࿯ᗺ࿯ᗺ    

 
4.4.4.4.2222 ဂᡏኞଌဂᡏኞଌဂᡏኞଌဂᡏኞଌ(Multicast)(Multicast)(Multicast)(Multicast)    

    ZigBee ک IPv6 ӚԾԖဂᡏኞଌޑᐒڋǴࣁΑᗉխ

ϕ࣬υᘋǴЪᗉխᡣ IPv6 ύޑၸӭޑဂᡏኞଌ࠾х೷

ԋ ZigBee ᆛၡᡛᅯǴԜ႔ၰᏔό፾ӝஒٿᜐဂᡏኞଌ

ٿǴᡣࣁᄬགྷޑҁፕЎගрࡺௗᙯඤ٠໺ଌǴޔфૈޑ

ᜐޑфૈᐱҥǴ྽ IPv6 ࿯ᗺሡाวଌ ZigBee ဂᡏኞଌ

ࣁх࠾Տ֟Ǵ႔ၰᏔᒣᇡԜۓ΋ঁ੝ډวଌ߾хਔǴ࠾

ҁЎۓကޑ੝ۓՏ֟Ǵӆᙯวဂᡏኞଌ࠾х๏ ZigBee

࿯ᗺǶԶ IPv6 ᆛၡύޑဂᡏኞଌ࠾х߾ό຾ՉᙯඤǶ 

    ჴሞޑՏ֟ᙯඤೕ߾ǴΨࢂႜӕ 4.14.14.14.1 ǴஒݤБޑ

ZigBee ੝ޑۓဂᡏኞଌՏ֟ӵǺFFFFǵFFFDǾ฻Ǵ຾

ՉՏ֟ᙯඤǶӵԜ΋ٰǴIPv6 ࿯ᗺ൩ૈ೸ၸวଌ࠾х

๏ԜՏ֟ၲډวଌ ZigBee ဂᡏ࠾хфૈǶ 
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Ƕ  
圖圖圖圖 八八八八：：：：੝ۓ੝ۓ੝ۓ੝ۓ IPv6 Տ֟Տ֟Տ֟Տ֟ 

 
4.34.34.34.3    ॄၩελό࣬ӕॄၩελό࣬ӕॄၩελό࣬ӕॄၩελό࣬ӕ    

ਥ Ᏽ IEEE 802.15.4 ኱ ྗ Ǵ 802.15.4 ޑ

MTU(Maximum Transmission Unit)ࣁ 127 ՏϡಔǴӆԌ

௞ ZigBeeӚቫ٬܌Ҕޑ୷ҁ኱ᓐελǴ܌ഭΠॄޑၩ

Ψ໻Ԗߏ໔നޜ 102 ՏϡಔǶԶ ޑٮග܌802.3 MTU
ελࣁ 1492ǴޣٿৡຯࣗεǶӢԜ཮Ԗϩപکಔӝ࠾

хୢޑᚒǴᗨฅӧҞޑ߻ᔈҔύǴ՛ܺᏔᆄΨ൩ࢂ IPv6
ᆄ܌วଌૻޑ৲εӭࣁ௓ૻڋဦǴ࠾х٠ࡋߏό཮ຬၸ

127 ՏϡಔǴՠᜤߥ҂ٰό཮ԖځѬᔈҔ࠾ޑхࡋߏ཮

ຬၸ 127ՏϡಔǶ܌аӵՖஒ࠾хԖਏӦϩപ٠ख़ಔǴ

Ψࢂ҂ٰ႔ၰᏔ܌ሡाޑфૈϐ΋ǶҁፕЎЬा஑ܭݙ

Ӄᡣ ZigBeeک IPv6ᆛၡૈ୼ϕ೯ǴࡺኩਔஒԜୢᚒ੮

Կ҂ٰׯ๓Ƕ 
 
4.4 4.4 4.4 4.4 ૻ৲ૻ৲ૻ৲ૻ৲ࠠձࠠձࠠձࠠձ    

ᆕӝ 4.1ǵ4.2ǴZigBeeς࿶ԖΑ IPv6Տ֟Ǵ՛ܺᏔ

ᆄΨς࿶ёаวଌၗ਑๏ ZigBee࿯ᗺǴࣗԿࢂ ZigBee
ဂᡏኞଌ࠾хǶௗΠٰᇥܴӵՖᡣ ZigBee ࿯ᗺᇡ᛽

IPv6࿯ᗺǴҁፕЎӧচӃޑ໺ᒡၗ਑ύуΕ΋ঁࣁࡋߏ

1Տϡಔ MT(Message Type)ǴਥᏵԜ Message Typeٰ ،

ՖǶ೸ၸԜБԄǴନΑচӃ႔ၰᏔႣࣁх࠾ޑวଌ܌ۓ

೛ޑ՛ܺᏔϐѦǴёа೸ၸڮзᡣځѬ՛ܺᏔуΕǴ٠

ϩଛ΋ঁ 2 ՏϡಔޑࡋߏՏ֟๏՛ܺᏔǴᡣ ZigBeeа

ԜՏٰ֟ϩᒣόӕޑ՛ܺᏔǶ٠ᏱԖၨቸޜޑ܄໔ٮ

ZigBee Ѝ࡭ᔈҔቫځޑѬфૈǴӵ GroupǵEndpoint
฻Ƕ 
 

表表表表 I：：：： Basic Message Type 
Basic Message Type Description Example 
add short & extended 
address 

Add a new address 
in the a mapping 
table 

MT + Short addr. + 
extended addr. 

Add Server Add a new server in 
gateway 

MT + Server 
addr(2Byte) 

Send packet Send general packet MT + Server addr + 
data 

Send Groupcast Send Groupcast 
packet 

MT + Group + Server 
addr + data 

 
    х໺ሀ࠾х໺ሀ࠾х໺ሀ࠾х໺ሀ࠾ 4.4 4.4 4.4 4.4

   圖圖圖圖 九九九九ک圖圖圖圖 十十十十ϩձᇥܴ࠾хӵՖ೸ၸ႔ၰᏔӧ ZigBee
ک IPv6း࿼ϐ໔໺ଌǴךॺଷ೛ ZNA(ZigBee Node A)
ޑ 802.15.4 อՏ֟(Short address) ࣁ ZNASAǵIPv6Տ֟

ࣁ ZNAV6ǴZG(Zigbee Gateway)ޑ 802.15.4อՏ֟ࣁ

ZGSAǵ IPv6 Տ֟ࣁ ZGV6ǴDS(Database Server)ޑ
802.15.4อՏ֟ࣁ DSSAǵIPv6 Տ֟ࣁ DSV6Ǵ圖圖圖圖 十十十十ύ

ޑ FFFDV6ࣁ ੝ਸՏ֟ǴҔٰวଌޑډග܌4.2 ZigBee
ဂᡏቶኞ࠾хǴऩ MT ೛ࣁۓ Send Groupcastӵ表表表表 IǴё

ᡣ՛ܺᏔวଌဂಔቶኞ࠾хǶǶǶǶ 

 
 

ZigBee Gateway

Database Server

Ethernet

ZigBee Node A

802.3 IPv6 UDP data

802.15.4 NWK APS MT + Server + data

Src:ZNASA   Dst:ZGSA    Server=DSSA

802.3 IPv6 UDP data

Src: ZNASA <-> ZNAA6  
Dst: ZGSA    <-> DSV6   

802.15.4 NWK APS MT + Server + data

Src:ZNAA6   Dst:DSV6   

Src:ZNAA6   Dst:DSV6   

 
圖圖圖圖 九九九九: ZigBee節點和節點和節點和節點和 IPv6 伺服器傳送伺服器傳送伺服器傳送伺服器傳送封包封包封包封包流程流程流程流程 

 
圖圖圖圖 十十十十：：：：伺服器伺服器伺服器伺服器發送群組播送封包至發送群組播送封包至發送群組播送封包至發送群組播送封包至 ZigBee網路網路網路網路 

ϖϖϖϖǵǵǵǵ    ่ፕϷ҂ٰ৖ఈ่ፕϷ҂ٰ৖ఈ่ፕϷ҂ٰ৖ఈ่ፕϷ҂ٰ৖ఈ 

5.15.15.15.1    ่ፕ่ፕ่ፕ่ፕ        

ჴᡍ٬܌ҔޑѳѠࣁቺԀሺᏔޑ CC2530ZDK 
(ZigBee Development Kit)کբ཰س಍ࣁ Linux တǶႝޑ

ஒ CC2530ޑคጕ৔ᓎኳಔ೸ၸ RS232ϟय़ႝکတբࣁ

ྎ೯ϟय़ǶۓڐᙯඤᏔЬा཮ӧ Linux ಍΢໒วǴس

ZigBee ӵวଌٯ೽ҽǴޑ ӧ߾୏բޑх࠾802.15.4

CC2530ZDKޑჴᡍኳಔ݈΢অׯǶ 
౜໘ۘࢤӧ Linux ჴբǴޑᙯඤᏔۓڐ಍΢຾Չس

ႣीᙯඤᏔֹԋࡕǴԜᙯඤᏔૈ୼Ծ୏ϩଛ΋ঁ IPv6
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Տ֟๏؂΋ঁуΕԜᆛၡύޑ ZigBee೛ഢǴԶ՛ܺᏔ

ᆄૈޔௗวଌҞޑӦࣁ ZigBee೛ഢޑ IPv6 address࠾ޑ

хǴֹԋϕ࣬ྎ೯ޑᆅၰǶ࣬ၨѱय़΢ޑ႔ၰᏔ଺ݤǴ

хύ࠾݋ᆄǴ࿶җ႔ၰᏔѐϩޑҞࣁа႔ၰᏔࢂх࠾ځ

ޑ 802.15.4Տ֟ࡕӆ຾ՉᙯวǴ໺ଌਏ౗ёε൯ׯ๓Ƕ

ࢂ܈ڋ๓٬Ҕ೯ၰᐒׯё຾΋؁׳ SOAPǵRESTᐒڋ

ᚒǴ٠ૈफ़ե႔ၰᏔπբॄᏼǶ҂ୢޑ೷ԋᓎቨੁ຤܌

൪ΕԄࣁఈૈஒԜᙯඤ႔ၰᏔ᏾ӝ׆ٰ Linxu ಍Ǵၮس

ҔനϿޑฯᡏၗྍၲ׳ډӳޑਏૈǶ 
 

5.2 5.2 5.2 5.2 ҂ٰ৖ఈ҂ٰ৖ఈ҂ٰ৖ఈ҂ٰ৖ఈ    

        җܭ౜໘ࢤӧ Linux ಍΢Ǵۘ҂ԖֹӄЍජس

ZigBeeޑۓڐ໒ྍܫዸǴ٬ள໒ว႔ၰᏔ΢೽ҽфૈԖ

ၗྍǴᡣޑ๓ֹ׳Ǵ҂ٰӵԖڋज़܌ ZigBee᏾঺ۓڐ

ӧ Linux ҂ೀ౛ֹۘ߻Ҟ،ှߡБ׳಍΢ၮբǴ൩ૈس

๓ୢޑᚒǴٯӵӧ 4.3 ࿯܌ගޑډϩപख़ಔୢޑᚒǵЍ

ජ׳ӭ ZigBeeᔈҔቫޑфૈǵࢂ܈ᡣൂ΋ ZigBee࿯ᗺ

ௗڙӭঁόӕҞޑᆄՏ֟࠾ޑхǾ฻Ƕ 
       คጕᆛၡکԖጕᆛၡ่ޑӝǴόᆅᔈҔܭব΋ᅿค

ጕᆛၡǴ႔ၰᏔ೿תᄽ๱ᖐىᇸख़فޑՅǴ׆ఈᙖҗԜ

ፕЎǴૈ௴วࡕΓჹܭ႔ၰᏔ׳ӭфૈޑ೛ीᆶᔈҔǶ 
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