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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

җډኧঁޑคጕၗԏᏔаϷဂڀԖ

ԏϷᒡၗૈΚޑགෳᏔ(sensor)܌ᄬ

ԋǴᗺ໔ޑၗᒡࢂ௦Ҕคጕ೯ૻޑБ

ॺёаஒεໆᗺךǴ܄ޑ೭ኬࣁǴӢݤ

ࡑܭᢀෳᕉნύǴԋঁคጕགෳᆛၡٰ

ԏ܌ሡޑᕉნၗૻ(ӵྕࡋǵᡏᐚࡋ)Ǵ

όՠё࣪ΠѲጕҔǴԶЪᘉ܄ၨԾҗǶ 

  ᒿ߈ԃٰ༾ᐒႝޑೌמаϷคጕ

ᒡޑೌמว׳уǴགෳᗺΨҗ

Ԗ౽ૈΚڀԄ(static sensors)วрۓڰޑ

ޑՉᗺ(mobile sensors)Ƕҗ೭٤ё౽ޑ

ᗺಔԋޑ౽Ԅགෳᆛၡ(mobile sensor 
networks)ૈ ᔈҔޑጄൎ׳ቶ׳εǴٯӵǺᕉნ

ᅱǵै٣ୀჸǵۚৎߥӄǵҞଓᙫǶ 

  ගଯགෳᆛၡޑՉΚёаቚமགෳǴΨ

ǴќѦεӭਔ܄ёکڮტޑ๓གෳᆛၡׯૈ

ংޑᕉნࢂ҂ޑޕǴӧ೭ኬޑచҹΠǴ

టᢀჸނޑဂаϷ౽٣ޑҹՏ٣ࢂ

คݤளޑޕǴՠࢂҞрਔǴགෳᏔૈߡ

౽ၸѐߥ٠ֹӄᙟᇂ٣ҹаڗளၗǶ 

ᗺ౽БޑԖ٣ҹୀෳڀॺीঁך

дځҺՖ٣ҹวғǴډǴঁᗺୀෳݤ

ᗺૈဂᆫၸѐ٣ҹ߈ߕᅱ܈ᢀჸ٣ҹޑᡂ

ϯǴЪځдᗺុୀෳԖคځд٣ҹౢ

ғǶԶڙज़ܭགෳᏔฯᡏҁޑيచҹǴ೭ঁ

ीБݤሡၨอޑਔ໔аϷૈྍǴаߡᡣག

ෳᆛၡޑӸࢲਔ໔ߏۯǴךॺӆճҔ೬ᡏኳᔕ

ϩ่݀ځǶ 

 

2. คጕคጕคጕคጕགෳགෳགෳགෳᆛၡᆛၡᆛၡᆛၡ[1,4] 
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٬วрᅿեф٠ЪёаӧอߦǴޑ

ຯᚆᒡၗޑӭфૈགෳᗺǶ೭٤གෳ

ᗺࢂҗགᔈಔҹǵၗೀǵ೯ߞಔҹϷႝྍ

җ೭٤གෳᗺࢂᔈಔӝԶԋǶགෳᆛၡ൩ٮ
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ಔԋǴᗺεໆЪஏӦϩթӧঁୱ܌

ԋᆛၡࢎᄬǶᗺޑՏόѸၸी٣ࢂ܈

Ӄ،ۓǴՠӧᆛၡڐаϷಔᙃᄽᆉݤύѸ

ૈೀԾՉಔᙃૈޑΚǴ೭ኬޑ܄Ϣ

ѬૈᒿᐒϩթӧᜤаޑၲډӦࠠаϷ௱ޑؠ

٣ҹύǶ 

 

2.1 གෳᆛၡࢎᄬགෳᆛၡࢎᄬགෳᆛၡࢎᄬགෳᆛၡࢎᄬ 

གෳᆛၡޑᗺ೯தӧঁୱ္ࢂϩණ

კ)ޑ 2-1)Ƕ೭٤ϩණӧୱ္ޑᗺᏱԖᇆ

ၗૈޑΚ٠ӣ๏٬ҔޣǶၗӣࢂᙖҗ

ӭᗺၢ៌ޑᐒڋӃஒၗԿύᆄǴύᆄ

фҔᜪ՟႔ၰᏔ(Gateway)Ǵӆஒགෳᆛၡځ

Һޑᆄࡕ೯ૻҬ๏ࢃፁࢂ܈ၗၸᆛၡޑ

୍ᆅЋύǶ 

    
კ 2-1Ǻགෳᆛၡࢎᄬკ 

 

2.2 ႝΚႝڋΚႝڋΚႝڋΚڋ 

   ၗଌӧᗺύႝࢂΚനεޑচ

ӢǴࣁΑૈӣୀෳޑډኧᏵǴӢԜѸाૈ

ᆶځдᗺϕၗǴ೭٤εӭࢂҗอຯᚆค

ጕᒡٰೌמޑՉǶҗႝܭΚࢂڋᗺ

ीޑ२ाԵໆǴӢԜନΑ໒วၨեфޑคጕ

ԏวᏔϐѦǴќѦԖΓගрᅵးٰ

෧ϿႝΚޑǴՠӧΕᅵރᄊ״่܈ᅵ

ރᄊਔΨόϿႝΚǴӢԜӵՖӼ௨

ᗺΕᅵޑӕਔΞόቹៜᆛၡޑၮբࢂΜ

ϩख़ाޑǶќѦჹڀܭԖ౽ૈΚޑᗺٰ

ᇥǴᗺ౽܌ࢂ׳ྍૈޑคݤᗉխޑǴ

ӢԜӵՖԖਏޑᒧӝޑᗺ౽ډ

ޑՏǴႝࢂΚ࣬ڋख़ाޑᕉǶ 

 

2.3 ౽Ԅགෳᆛၡ౽Ԅགෳᆛၡ౽Ԅགෳᆛၡ౽Ԅགෳᆛၡ 

ڋᆛၡکس൪ΕԄޑԃٰեф߈

གෳޑ٬ߦᡂΑགෳᆛၡǴׯޑس

ᆛၡΕ׳ᡫޑࢲёڋᗺ౽ޑวǴ

ԋᅿ౽Ԅޑགෳᆛၡ(mobile sensor 
network)ǶѬ߈ࢂԃٰ໒ډڙۈΓॺࣴޑزሦ

ୱǶ౽Ԅགෳᆛၡࢂҗဂё౽ޑᗺ܌

ಔԋǴٯӵᐒᏔΓࢂ܈คΓམၩޑᇿً፶

ǴঁᗺଛԖೀᏔǵᏫᡏаϷӚᅿ

གෳᆛޑԄۓڰک೯ૻૈΚǶکགᔈᏔޑ

ၡ࣬КǴѬԖаΠޑᓬᗺǺ 

(1) ѬගٮΑёᡂ܄ǴёаБߡӦਥᏵᄊޑ

ᕉნᡂϯٰख़ཥಔᙃᆛၡǶ 

(2) ౽ԄགෳᆛၡගٮΑᆢঅ୍ܺᐒڋǶ 

(3) ᗺ౽ૈޑΚёаڗז׳ளၗǴޣ܈

 ၗǶޑགྷा܌ளڗୱঁࢌډ౽ࢂ

(4) ౽Ԅᗺёаගଯགෳᆛၡ٬ޑҔቸ

 Ƕ܄

 

2.4 ҞଓᙫҞଓᙫҞଓᙫҞଓᙫ 

ӧགෳᆛၡޑӭᔈҔύǴ٬Ҕޣ׆ࢂ

ఈགෳᏔᔅԆдॺԖਏޑԏሡाޑၗ

ૻǴჹܭ೭٤ሡाޑၗૻύނᡏޑՏࢂঁ

࣬ख़ाޑၗૻǴٯӵӧᅱᕉნޑᔈҔύǴ

ഁғޑނᎂ౽Տ൩࣬ࢂख़ाޑǴҞނ

ᔈҔǶᗺёޑख़ा࣬ࢂᅱคᅪޑ

ၸགෳૈΚѐୀෳ౽ނᡏޑӸӧǴٯӵ٬Ҕ

คጕႝݢǵआѦጕࢂ܈ຬॣݢБݤǶၸค

ጕᆛၡᗺ۶Ԝӝբ٠ҬඤၗǴճҔςी

ӳނޑᡏۓՏᐒۓ،ٰڋ౽ނᡏޑՏǴᙖ

Ԝղᘐ٠ගٮᜢܭҞޑނՏၗૻǴаߡ

ᗺૈុୀෳ౽ҞޑނၗǶ 

 

3. གෳᗺՏޑڋགෳᗺՏޑڋགෳᗺՏޑڋགෳᗺՏޑ[3,5,6]ڋ 
 

٣ҹวғޑགᑫ፪܌ॺଷགෳᗺך 

ӦᗺӧঁࢌୱǴԶЪ٣ҹӦᗺࢂҺཀޑϩ

թǶӧ೭ঁݩΠǴᗺሡा౽ѬॺޑՏ

ǴനࡕᗺϩթޑՏ߈՟٣ܭҹϩթޑ

ՉύǴݤఈӧԜϩթᄽᆉ׆ॺךǶԜѦݩཷ

ᅰໆफ़եሡाޑीᆉໆکᏫᡏǴՉനࡕ

ᗺૈ҅ዴډޑՏǶ 

 

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

ӧԜךॺ܌ճҔޑБࣁݤЎύޑ

history-freeᄽᆉݤǴӧ೭ঁᄽᆉݤΠǴᗺ

όᒵҺՖ٣ҹวғޑᐕўǴԶୖࢂԵ٣ҹว

ғޑՏᆶᗺޑຯᚆǴٰ،ۓՉޑጓ໗Б

ԄکᙟᇂπբǴᗺࢂѬޑीᆉᙁൂЪሡ

ϿǶԜᄽᆉݤύঁᗺё٩ΠӈڄԄٰ౽

ѬޑՏаӣᔈঁ٣ҹޑวғǺ 

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



ύځ ٣ҹࢂ k Տǵޑ ᗺࢂ i ӧ٣ҹ k

ϐޑࡕՏǴڄኧ f ӧԜתᄽࡐख़ाޑϣǶ

Ǻ२ݤБޑр൳ঁԖҔפ ኧ fڄॺёаଞჹך

ӃǴঁ٣ҹวғϐࡕǴᗺόᔈ၀ӧၸѐ

මჹԜ٣ҹ౽ၸǹᗺჹϼᇿᇻ٣ޑҹ߾

ஒՉӛܭ 0ǴӵԜ٣ҹԖόӕဂਔё

ஒᗺဂΨϩԋӭဂǶനࡕǴؒԖঁ

ᗺёаۯჹ࣬ӕ٣ҹӣᔈځޑдᗺຬ

 Ƕ౽

ճҔᗺ٣کҹϐ໔ޑຯᚆ dǴЪᗺᕴ

Ǵ٩ྣΠӈΟྗǴ܄ޑරӛ٣ҹ౽ࢂ

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

∀ ≤ ≤
∞ =

∀ > − < −  
ኧڄޑύঁᙁൂځ f(d) = d ջ಄ӝа

೭٤ྗǴځύ e߄Ңதኧ 2.718ǶךॺΨё

аճҔځдᜪ՟ڄޑԄ f(d) = αdβ  ٰ٬

ҔǴୖኧॶ αǵβǵγ಄ӝ

ǶЎύճҔԜڄኧኳ

ᔕǴୖኧۓ α=0.06ǵβ=3ǵγ=1ǴԜڄԄҗܭ

αǵβǵγޑۓৡ౦ǴёаԋόӕޑᡂϯЪ

ϝૈᆢ࣬ӝ่݀ޑǴόӕϐೀӧܭԏᔙ

٩Ᏽ)ࡋೲޑ α)کୱύ٣ҹဂޑቹៜ(٩

Ᏽ βǵγ)Ƕკ  ኳᔕ่݀Ƕࣁ3-1

 
კ 3-1ǺHistory-freeᄽᆉݤኳᔕ่݀ 

ѰǺᗺۈ߃ՏǵύǺ٣ҹဂวғՏǵѓǺ

ኳᔕࡕᗺՏ 

 

3.2 MHF ᄽᆉݤᄽᆉݤᄽᆉݤᄽᆉ[10 ,7 ,2] ݤ 

    ਥᏵ HFᄽᆉݤǴᗺനࡕӢࣁϼၸܭ

ᆫ٣ҹǴᏤठΑၸӭόѸाޑ౽Ǵ٬ள

ᡏགෳᆛၡྍૈޑໆቚуǴӸࢲਔ໔෧

ϿǴӕਔΨ٬ள߈ߕᗺૈ܌ୀෳ٣ډҹޑጄ

ൎफ़եόϿǶ 

ॺჹךલᗺǴޑΑᗉխॊࣁ HF ᄽᆉݤ

ՉؼׯǴ२Ӄচ HF ᄽᆉࣁݤୱጄൎϣޑ

ຯᚆ౽ޑԖᗺ܌ f(d)௦ҔޑۓڰӭԄǴ

ӢԜ٬ளനࡕᗺ౽่݀ޑࡕԋᜪ՟

ԏᔙ٣ܭҹޑϩթǹךॺޑؼׯБ٬ࣁݤҔ࣬

ӕޑচǴՠࢂӧሡ౽ޑᗺచҹΠр

ϩǴϩ٣ࣁҹጄൎϣаϷ٣ҹጄൎѦǴঁٿచ

ҹΠϩձჹᔈόӕ߯ኧޑ f(d)ӭԄ(߄

3-1)Ǵ٬ளচҁӧ٣ҹϣޑᗺѝัӛ٣ҹύ

ЈᖿǴԶ٣ҹጄൎѦޑᗺ߾ӛ٣ҹጄൎ

ᚺǴᙖа෧եӭᎩόѸाޑ౽ྍૈکǴ

ӕਔᗉխচᄽᆉ܌ݤٰϼၸܭԏᔙ܌ٰ

લᗺǶკޑ ݤᄽᆉٿᗺύǴКၨࣁ3-2

ӧᆫ٣ҹ่݀ޑࡕϩթǶ 
 

 

 

 

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                         

კ 3-2ǺٿᅿᄽᆉݤᗺϩթკКၨ 

 

4.4.4.4. ኳᔕኳᔕኳᔕኳᔕϩᆶКၨϩᆶКၨϩᆶКၨϩᆶКၨ    
 
4.1 ᕉნۓᕉნۓᕉნۓᕉნۓ 

 
ྍૈޑफ़եᡏᗺ౽׳Αࣁ

ཞǴךॺගрќᅿ٬ߦᗺՉޑచҹǴ

ӧ೭္ךॺόӆࢂа٣ҹୱጄൎϣٰ

ᗺ౽ǴԶࡷࢂᒧᚆ٣ҹനޑ߈ 10ঁᗺٰ

౽ᄽᆉݤǴᙖԜᢀჸᆶচచҹΠޑޣٿৡ౦

ǴόፕਔࡕՖǶനࣁࡋ HFࢂ܈ MHF ᄽᆉݤǴ

фૈǴᙖޑᗺጄൎॺуΕঁёаᔠך

җ౽ၸำύᜐᔠᗺጄൎϣԖคځд

ᗺᜐ౽Ǵςၲ׳ډӭྍૈޑ࣪Ϸᗉխ

ᗺϼၸܭԏᔙ٣ܭҹǶᕴӝаޑБکݤచ

ҹǴҁࣴزஒϩόӕݩΠޑਏૈຑаϷ

߄ӵۓǴచҹ่݀ޑႣය܌ॺךցӝЯࢂ

4-1Ƕ 

 



߄ 4-1ᗺ౽Ѥᅿచҹۓ 

చҹӜᆀ ᗺޑۓ౽చҹ 
Original ٣ҹጄൎ+10mϣ 

M1 ᒧڗᚆ٣ҹന߈ 10ঁ
ᗺ 

M2 Original+ᔠᗺጄൎ 
M3 M1+ᔠᗺጄൎ 

   

ҁࣴࢂز௦ҔVisual Studio 2008܌ԾՉኗ

ቪޑኳᔕѳѠǴࣁΑᢀჸ HFᄽᆉکݤ MHF ᄽ

ᆉݤϐ໔ޑৡ౦܄ǴךॺᒧКၨޣٿϐ໔ޑ

ᗺᕴ౽ຯᚆک౽ޑྗৡǴᙖԜෳ

ᡏᆛၡૈޑǶኳᔕᕉნୖኧӵ߄ 4-2Ƕ 

 

߄ 4-2ኳᔕᕉნୖኧۓ 

ୖኧ ኧॶ 

ጄൎ 100m X 100m 

ᗺঁኧ 196 

གෳъ৩ 5m 

೯ૻъ৩ 10m 

٣ҹኧ 1~3 

٣ҹጄൎъ৩ 14m 
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