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Abstract 
 

The evolution of wireless communication 
techniques in recent years has led to the 
development of wireless sensor networks that 
combine sensors with wireless communications.  
These sensor nodes can collect data and relay the 
data back to lined networks for further processing.  
If sensor nodes are mobile, then they form a 
mobile sensor network.  A mobile sensor 
network has the advantage of flexibility in 
topology and applications over traditional fixed 
sensor networks but it also makes the problem of 
power control more severe.  In this research, we 
will deploy identical mobile nodes inside a target 
area for events tracking.  Once an event occurs, 
we will try to find an efficient ways to gather 
near-by mobile nodes to provide a seamless 
coverage while trying to reduce the power 
consumptions.   
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  คጕགෳᆛၡ(wireless sensor network)ࢂ

җ΋ډኧঁޑคጕၗ਑ԏ໣ᏔаϷ΋ဂڀԖ

ԏ໣Ϸ໺ᒡၗ਑ૈΚޑགෳᏔ(sensor)܌ᄬ

ԋǴ࿯ᗺ໔ޑၗ਑໺ᒡࢂ௦Ҕคጕ೯ૻޑБ

ॺёаஒεໆ࿯ᗺ೽ךǴ܄੝ޑ೭ኬࣁǴӢݤ

࿿ࡑܭᢀෳᕉნύǴ׎ԋ΋ঁคጕགෳᆛၡٰ

ԏ໣܌ሡޑᕉნၗૻ(ӵྕࡋǵ਻ᡏᐚࡋ฻)Ǵ

όՠё࣪ΠѲጕ຤ҔǴԶЪᘉ৖܄ၨԾҗǶ 

  ᒿ๱߈ԃٰ༾ᐒႝޑೌמ຾؁аϷคጕ

໺ᒡޑೌמว৖׳у຾؁Ǵགෳ࿯ᗺΨҗ໺಍

Ԗ౽୏ૈΚڀԄ(static sensors)ว৖рۓڰޑ

ޑՉ୏࿯ᗺ(mobile sensors)Ƕҗ೭٤ё౽୏ޑ

࿯ᗺಔԋޑ౽୏Ԅགෳᆛၡ(mobile sensor 
networks)ૈ ᔈҔޑጄൎ׳ቶ׳εǴٯӵǺᕉნ

ᅱ௓ǵै٣ୀჸǵۚৎߥӄǵҞ኱ଓᙫ฻Ƕ 

  ගଯགෳᆛၡޑՉ୏ΚёаቚமགෳǴΨ

ǴќѦεӭਔ܄ё᎞کڮტޑ๓གෳᆛၡׯૈ

ং೽࿿ޑ߻ᕉნࢂ҂ޑޕǴӧ೭ኬޑచҹΠǴ

టᢀჸނޑဂаϷ౽୏٣ޑҹՏ࿼೿߻٣ࢂ

คݤளޑޕǴՠࢂ྽Ҟ኱р౜ਔǴགෳᏔૈߡ

౽୏ၸѐ࡭ߥ٠๱ֹӄᙟᇂ٣ҹаڗளၗ਑Ƕ 

࿯ᗺ౽୏БޑԖ٣ҹୀෳڀॺ೛ी΋ঁך

д࿯ځҺՖ٣ҹวғǴډǴ྽΋ঁ࿯ᗺୀෳݤ

ᗺૈဂᆫၸѐ٣ҹ߈ߕᅱ௓܈ᢀჸ٣ҹޑᡂ

ϯǴЪځд࿯ᗺ཮ុ࡭ୀෳԖคځд٣ҹౢ

ғǶԶڙज़ܭགෳᏔฯᡏҁޑيచҹǴ೭ঁ೛

ीБݤሡ઻຤ၨอޑਔ໔аϷૈྍǴаߡᡣག

ෳᆛၡޑӸࢲਔ໔ߏۯǴךॺӆճҔ೬ᡏኳᔕ

ϩ่݀ځ݋Ƕ 
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ᗺࢂҗགᔈಔҹǵၗ਑ೀ౛ǵ೯ߞಔҹϷႝྍ
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ѬૈᒿᐒϩթӧᜤаޑၲډӦࠠаϷ௱ޑؠ
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2.1 གෳᆛၡࢎᄬགෳᆛၡࢎᄬགෳᆛၡࢎᄬགෳᆛၡࢎᄬ 

གෳᆛၡޑ࿯ᗺ೯தӧ΋ঁ୔ୱ္ࢂϩණ

კ)ޑ 2-1)Ƕ೭٤ϩණӧ୔ୱ္ޑ࿯ᗺᏱԖᇆ໣

ၗ਑ૈޑΚ٠ӣ໺๏٬ҔޣǶၗ਑ӣ໺ࢂᙖҗ

ӭᗺၢ៌ޑᐒڋӃஒၗ਑໺Կύ௓ᆄǴύ௓ᆄ

фҔᜪ՟႔ၰᏔ(Gateway)Ǵӆஒགෳᆛၡځ

Һޑᆄࡕ೯ૻҬ๏ࢃፁࢂ܈ၗ਑೸ၸᆛၡޑ

୍ᆅ౛঩ЋύǶ 

    
კ 2-1Ǻགෳᆛၡࢎᄬკ 

 

2.2 ႝΚ௓ႝڋΚ௓ႝڋΚ௓ႝڋΚ௓ڋ 

   ၗ਑໺ଌӧ࿯ᗺύႝࢂΚ੃઻നεޑচ

ӢǴࣁΑૈӣ໺ୀෳޑډኧᏵǴӢԜѸ໪ाૈ

ᆶځд࿯ᗺϕ໺ၗ਑Ǵ೭٤εӭࢂҗอຯᚆค

ጕ໺ᒡٰೌמޑ຾ՉǶҗႝܭΚ௓ࢂڋ࿯ᗺ೛

ीޑ२ाԵໆǴӢԜନΑ໒วၨեф౗ޑคጕ

ԏวᏔϐѦǴќѦԖΓගрᅵ઀း࿼ٰ຾΋؁

෧ϿႝΚޑ੃઻Ǵՠӧ຾Εᅵ઀ރᄊ״่܈ᅵ

઀ރᄊਔΨ཮੃઻όϿႝΚǴӢԜӵՖӼ௨࿯

ᗺ຾Εᅵ઀ޑӕਔΞόቹៜᆛၡޑၮբࢂΜ

ϩख़ाޑǶќѦჹڀܭԖ౽୏ૈΚޑ࿯ᗺٰ

ᇥǴ࿯ᗺ౽୏܌੃઻ࢂ׳ྍૈޑคݤᗉխޑǴ

ӢԜӵՖԖਏ౗ޑᒧ᏷ӝ፾ޑ࿯ᗺ౽୏ډ፾

྽ޑՏ࿼ǴႝࢂΚ௓࣬ڋ྽ख़ाޑ΋ᕉǶ 

 

2.3 ౽୏Ԅགෳᆛၡ౽୏Ԅགෳᆛၡ౽୏Ԅགෳᆛၡ౽୏Ԅགෳᆛၡ 

ڋᆛၡ௓ک಍س൪ΕԄޑԃٰեф઻߈

གෳޑ٬໺಍ߦᡂΑགෳᆛၡǴׯ຾؁ޑ಍س

ᆛၡ຾Ε׳ᡫޑࢲё௓ڋ࿯ᗺ౽୏ޑว৖Ǵ׎

ԋ΋ᅿ౽୏Ԅޑགෳᆛၡ(mobile sensor 
network)ǶѬ߈ࢂԃٰ໒ډڙۈΓॺࣴޑزሦ

ୱǶ౽୏Ԅགෳᆛၡࢂҗ΋ဂё౽୏ޑ࿯ᗺ܌

ಔԋǴٯӵᐒᏔΓࢂ܈คΓམၩޑᇿ௓ً፶

฻Ǵ؂ঁ࿯ᗺ೿ଛԖೀ౛Ꮤǵ૶ᏫᡏаϷӚᅿ

གෳᆛޑԄۓڰ໺಍ک೯ૻૈΚǶکགᔈᏔޑ

ၡ࣬КǴѬԖаΠޑᓬᗺǺ 

(1) ѬගٮΑёᡂ܄ǴёаБߡӦਥᏵ୏ᄊޑ

ᕉნᡂϯٰख़ཥಔᙃᆛၡǶ 

(2) ౽୏ԄགෳᆛၡගٮΑᆢঅ୍ܺᐒڋǶ 

(3) ࿯ᗺ౽୏ૈޑΚёаڗז׳ளၗ਑Ǵޣ܈

 ၗ਑Ƕޑགྷा܌ளڗ୔ୱঁࢌډ୏౽ࢂ

(4) ౽୏Ԅ࿯ᗺёаගଯགෳᆛၡ٬ޑҔቸ

 Ƕ܄

 

2.4 Ҟ኱ଓᙫҞ኱ଓᙫҞ኱ଓᙫҞ኱ଓᙫ 

ӧགෳᆛၡޑ೚ӭᔈҔύǴ٬Ҕޣ೿׆ࢂ

ఈགෳᏔᔅԆдॺԖਏ౗ޑԏ໣ሡाޑၗ

ૻǴჹܭ೭٤ሡाޑၗૻύނᡏޑՏ࿼ࢂ΋ঁ

࣬྽ख़ाޑၗૻǴٯӵӧᅱ௓ᕉნޑᔈҔύǴ

ഁғ୏ޑނᎂ౽Տ࿼൩࣬ࢂ྽ख़ाޑǴҞ኱ނ

΋໨ᔈҔǶ࿯ᗺё೸ޑ྽ख़ा࣬ࢂᅱ௓คᅪޑ

ၸགෳૈΚѐୀෳ౽୏ނᡏޑӸӧǴٯӵ٬Ҕ

คጕႝݢǵआѦጕࢂ܈ຬॣݢ฻БݤǶ೸ၸค

ጕᆛၡ࿯ᗺ۶Ԝӝբ٠Ҭඤၗ਑ǴճҔς೛ी

ӳނޑᡏۓՏᐒۓ،ٰڋ౽୏ނᡏޑՏ࿼Ǵᙖ

Ԝղᘐ٠ගٮᜢܭҞ኱ޑނՏ࿼ၗૻǴаߡ࿯

ᗺૈុ࡭ୀෳ౽୏Ҟ኱ޑނၗ਑Ƕ 

 

3. གෳ࿯ᗺՏ࿼ޑ௓ڋགෳ࿯ᗺՏ࿼ޑ௓ڋགෳ࿯ᗺՏ࿼ޑ௓ڋགෳ࿯ᗺՏ࿼ޑ௓[3,5,6]ڋ 
 

٣ҹวғޑགᑫ፪܌ॺଷ೛གෳ࿯ᗺך 

Ӧᗺӧঁࢌ୔ୱǴԶЪ٣ҹӦᗺࢂҺཀޑϩ

թǶӧ೭ঁ௃ݩΠǴ࿯ᗺሡा౽୏ѬॺޑՏ

࿼Ǵനࡕ࿯ᗺϩթޑՏ࿼཮߈՟٣ܭҹϩթޑ

୺ՉύǴݤఈӧԜϩթᄽᆉ׆ॺךǶԜѦݩཷ

ᅰໆफ़եሡाޑीᆉໆک૶ᏫᡏǴ୺Չനࡕ࿯

ᗺૈ҅ዴډޑՏǶ 

 

3.1    HF(history-free)ᄽᆉݤᄽᆉݤᄽᆉݤᄽᆉ[8,9][8,9][8,9][8,9]ݤ 

ӧԜךॺ܌ճҔޑБࣁݤЎ᝘ύޑ

history-freeᄽᆉݤǴӧ೭ঁᄽᆉݤΠǴ࿯ᗺ೿

ό૶ᒵҺՖ٣ҹวғޑᐕўǴԶୖࢂԵ٣ҹว

ғޑՏ࿼ᆶ࿯ᗺޑຯᚆǴٰ،ۓՉ୏ޑጓ໗Б

ԄکᙟᇂπբǴ੝ᗺࢂѬޑीᆉᙁൂЪሡ؃

ϿǶԜᄽᆉݤύ؂ঁ࿯ᗺё٩ΠӈڄԄٰ౽୏

ѬޑՏ࿼аӣᔈ΋ঁ٣ҹޑวғǺ 

1 1 0( , , )k k k k
i i i ix x f e x x+ += +  



ύځ ٣ҹࢂ k Տ࿼ǵޑ ࿯ᗺࢂ i ӧ٣ҹ k

ϐޑࡕՏ࿼Ǵڄኧ f ӧԜתᄽࡐख़ाޑϣ৒Ƕ

Ǻ२ݤБޑр൳ঁԖҔפ ኧ fڄॺёаଞჹך

ӃǴ྽΋ঁ٣ҹวғϐࡕǴ࿯ᗺόᔈ၀ӧၸѐ

ම࿶ჹԜ٣ҹ౽୏ၸǹ࿯ᗺჹϼᇿᇻ٣ޑҹ߾

ஒՉ୏໼ӛܭ 0ǴӵԜ྽٣ҹԖόӕ໣ဂਔё

ஒ࿯ᗺဂΨϩԋ೚ӭ໣ဂǶനࡕǴؒԖ΋ঁ࿯

ᗺёаۯ๱ჹ࣬ӕ٣ҹ଺ӣᔈځޑд࿯ᗺຬ

 ୏Ƕ౽߻

ճҔ࿯ᗺ٣کҹϐ໔ޑຯᚆ dǴЪ࿯ᗺᕴ

Ǵ٩ྣΠӈΟ໨኱ྗǴ܄੝ޑරӛ٣ҹ౽୏ࢂ

࿯ᗺՉޑႣය܌᛾ߥ ኧ fڄۓڋॺёаך

     Ǻࣁ

 

1 2 1 2 1 2

,0 ( )

( ) 0

, ( ) ( )

d f d d

f

d d f d d d d

∀ ≤ ≤
∞ =

∀ > − < −  
ኧڄޑύ΋ঁᙁൂځ f(d) = d ջ಄ӝа

΢೭٤኱ྗǴځύ e߄Ңதኧ 2.718ǶךॺΨё

аճҔځдᜪ՟ڄޑԄ f(d) = αdβ  ٰ٬

ҔǴୖኧॶ αǵβǵγ໪಄ӝ

ǶЎ᝘ύճҔԜڄኧኳ

ᔕǴୖኧ೛ۓ α=0.06ǵβ=3ǵγ=1ǴԜڄԄҗܭ

αǵβǵγ೛ޑۓৡ౦Ǵёа೷ԋόӕޑᡂϯЪ

ϝૈᆢ࣬࡭྽ӝ౛่݀ޑǴόӕϐೀӧܭԏᔙ

٩Ᏽ)ࡋೲޑ α)ک୔ୱύ٣ҹ໣ဂޑቹៜ(٩

Ᏽ βǵγ)Ƕკ  ኳᔕ่݀Ƕࣁ3-1

 
კ 3-1ǺHistory-freeᄽᆉݤኳᔕ่݀ 

ѰǺ࿯ᗺۈ߃Տ࿼ǵύǺ٣ҹဂวғՏ࿼ǵѓǺ

ኳᔕࡕ࿯ᗺՏ࿼ 

 

3.2 MHF ᄽᆉݤᄽᆉݤᄽᆉݤᄽᆉ[10 ,7 ,2] ݤ 

    ਥᏵ HFᄽᆉݤǴ࿯ᗺനࡕ཮Ӣࣁϼၸܭ

ᆫ໣٣ҹǴᏤठΑၸӭόѸाޑ౽୏Ǵ٬ள᏾

ᡏགෳᆛၡྍૈޑ੃઻ໆቚуǴӸࢲਔ໔෧

ϿǴӕਔΨ٬ள߈ߕ࿯ᗺૈ܌ୀෳ٣ډҹޑጄ

ൎफ़եόϿǶ 

ॺჹךલᗺǴޑΑᗉխ΢ॊࣁ HF ᄽᆉݤ

຾ՉؼׯǴ२Ӄচ HF ᄽᆉࣁݤ୔ୱጄൎϣޑ

୏ຯᚆ౽ޑԖᗺ܌ f(d)೿௦Ҕޑۓڰӭ໨ԄǴ

ӢԜ٬ளനࡕ࿯ᗺ౽୏่݀ޑࡕ཮׎ԋᜪ՟

ԏᔙ٣ܭҹޑϩթǹךॺޑؼׯБ٬ࣁݤҔ࣬

ӕޑচ౛Ǵՠࢂӧሡ౽୏ޑ࿯ᗺచҹΠ଺р୔

ϩǴϩ٣ࣁҹጄൎϣаϷ٣ҹጄൎѦǴঁٿచ

ҹΠϩձჹᔈόӕ߯ኧޑ f(d)ӭ໨Ԅ(߄

3-1)Ǵ٬ளচҁӧ٣ҹϣޑ࿯ᗺѝัӛ٣ҹύ

Јᖿ߻ǴԶ٣ҹጄൎѦޑ࿯ᗺ߾ӛ٣ҹጄൎ᎞

ᚺǴᙖа෧եӭᎩόѸाޑ౽୏ྍૈک੃઻Ǵ

ӕਔᗉխচᄽᆉ܌ݤ஥ٰϼၸܭԏᔙ܌஥ٰ

લᗺǶკޑ ݤᄽᆉٿ࿯ᗺ೽࿿ύǴКၨࣁ3-2

ӧᆫ໣٣ҹ่݀ޑࡕϩթǶ 
 

 

 

 

߄ 3-1ᄽᆉୖݤኧКၨ 

ᄽᆉݤ α β γ 

HF 0.06 3 1 

MHF(٣ҹϣ) 0.06 3 0.4 

MHF(٣ҹѦ) 0.06 3 0.3 

 

  
      (a)  HF        (b) MHF                         
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߄ӵۓǴచҹ೛่݀ޑႣය܌ॺךցӝЯࢂ
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߄ 4-1࿯ᗺ౽୏Ѥᅿచҹ೛ۓ 

చҹӜᆀ ࿯ᗺ೛ޑۓ౽୏చҹ 
Original ٣ҹጄൎ+10mϣ 

M1 ᒧڗᚆ٣ҹന߈ 10ঁ
࿯ᗺ 

M2 Original+ᔠࢗ࿯ᗺጄൎ 
M3 M1+ᔠࢗ࿯ᗺጄൎ 

   

ҁࣴࢂز௦ҔVisual Studio 2008܌ԾՉኗ

ቪޑኳᔕѳѠǴࣁΑᢀჸ HFᄽᆉکݤ MHF ᄽ

ᆉݤϐ໔ޑৡ౦܄Ǵךॺᒧ᏷Кၨޣٿϐ໔ޑ

࿯ᗺᕴ౽୏ຯᚆک౽୏ޑ኱ྗৡǴᙖԜ௢ෳ᏾

ᡏᆛၡ઻ૈޑ௃׎Ƕኳᔕᕉნୖኧӵ߄ 4-2Ƕ 

 

߄ 4-2ኳᔕᕉნୖኧ೛ۓ 

ୖኧ ኧॶ 

೽࿿ጄൎ 100m X 100m 

࿯ᗺঁኧ 196 

གෳъ৩ 5m 

೯ૻъ৩ 10m 

٣ҹኧ 1~3 

٣ҹጄൎъ৩ 14m 

٣ҹୀෳጄൎ ٣ҹъ৩+10m 

࿯ᗺ౽୏ᔠࢗጄൎ 5m 

 

ᒧҔ්ዬԄزᢀჸаϷКၨǴҁࣴߡБࣁ

೽࿿БԄ(კ 4-1)ٰ଺ϩ݋ϷКჹǴ࿯ᗺ໔ຯ

ࣁ 6.5 ϦЁǴ࿯ᗺགෳጄൎࣁ 5 ϦЁǶ 
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