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PERBANDINGAN KINERJA ROUTING PROTOCOL  AODV 

DAN AOMDV TERHADAP WAKTU TRANMISI DATA PADA 

WIRELESS SENSOR NETWORK DI TOPOLOGI GRID 

MENGGUNAKAN NETWORK SIMULATOR 

 

Angelina Nina Koten 

ABSTRAK 

 

Perkembangan teknologi wireless sensor network sangat berkembang pesat. 

Jaringan ini banyak sekali digunakan dalam kehidupan sehari-hari, salah satunya 

pada dunia pertanian dan pada sistem tata kota. Dalam pengembangan wireless 

sensor network, beberapa hal harus diperhatikan mulai dari topologi, node, dan 

routing protocol  yang digunakan. Pemilihan topologi harus disesuaikan dengan 

bentuk lingkungan sekitar seperti dunia pertanian yang lebih cenderung 

menggunakan topologi grid dan sistem tata kota (jalan) yang menggunakan 

topologi grid juga. Node harus kuat berada pada lingkungan yang tidak menguntung 

dan tetap melakukan proses tranmisi hingga semua data sampai ke node. Semakin 

cepat proses tranmisinya semakin bagus jaringan tersebut. Pemilihan routing 

protocol  juga harus tepat agar bisa menunjang kinerja wireless sensor network itu 

sendiri. Penelitian ini berfokus pada berbandingan kinerja routing protocol  AODV 

dan AOMDV terhadap waktu tranmisi data di wireless sensor network. Secara 

keseluruhan hasil yang didapatkan berdasarkan parameter throughput, packet 

delivery ratio (PDR), dan packet loss adalah AOMDV bekerja cukup baik 

ketimbang AODV pada beberapa skenario yang penulis buat. 

 

Kata kunci: Wireless Sensor Network, AODV, AOMDV, waktu data tranmisi, 

grid. 

 



 
 

vii 
 

DAFTAR ISI 

 

HALAMAN PERNYATAAN ORISINALITAS ............................................................. i 

HALAMAN PENGESAHAN ........................................................................................... ii 

Dr. Siti Rohajawati, S.Kom., M.Kom. ............................................................................. ii 

UNGKAPAN TERIMA KASIH ..................................................................................... iii 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ...................................... v 

ABSTRAK ........................................................................................................................ vi 

DAFTAR ISI.................................................................................................................... vii 

DAFTAR GAMBAR ......................................................................................................... x 

DAFTAR TABEL .......................................................................................................... xiii 

DAFTAR LAMPIRAN .................................................................................................. xiv 

BAB 1 ................................................................................................................................. 1 

1.1 Latar Belakang .................................................................................................. 1 

1.2 Masalah .............................................................................................................. 8 

1.3 Batasan Masalah ............................................................................................... 9 

1.4 Tujuan dan Manfaat Penelitian ....................................................................... 9 

1.5 Kontribusi Penelitian ...................................................................................... 10 

BAB 2 ............................................................................................................................... 11 

2.1 Routing protocol ............................................................................................... 11 

2.2 Adhoc On Demand Distance Vector (AODV) ................................................ 11 

2.3 Ad Hoc On-Demand Multipath Distance Vector (AOMDV) ......................... 13 

2.4 Waktu Tranmisi .............................................................................................. 15 

2.5 Topologi Grid ................................................................................................... 15 

2.6 Parameter QoS. ................................................................................................ 16 

2.7 Robustness ........................................................................................................ 17 

2.8 Wireless sensor network (Jaringan Pengindra Nirkabel) ............................. 17 



 
 

viii 
 

2.9 NS2 Networks Simulator.................................................................................. 18 

2.10 Radio propagation ............................................................................................ 20 

2.11 Trace file ........................................................................................................... 22 

2.12 AWK Script ....................................................................................................... 24 

2.13 Penelitian Terdahulu ...................................................................................... 24 

BAB 3 ............................................................................................................................... 32 

3.1 Kerangka Penelitian ....................................................................................... 32 

3.2 Alat dan Bahan ................................................................................................ 33 

3.3 Simulasi ............................................................................................................ 33 

3.3.1 Skenario ................................................................................................... 33 

3.3.2 Waktu Tranmisi ...................................................................................... 35 

3.3.3 Jumlah Node 25 ....................................................................................... 35 

3.3.4 Jumlah Node 64 ....................................................................................... 37 

3.3.5 Jumlah Node 100 ..................................................................................... 40 

3.3.6 Jumlah Node 144 ..................................................................................... 42 

3.4 Tahapan Simulasi ............................................................................................ 45 

BAB 4 HASIL DAN ANALISIS .................................................................................... 50 

4.1  Hasil Simulasi .................................................................................................. 50 

4.2 Hasil Simulasi Node 25 ................................................................................... 51 

4.2.1 Node 25 Two ray ground................................................................................. 52 

4.2.2 Node 25 Shadowing.................................................................................. 59 

4.2.3 Node 25 Free space .................................................................................. 67 

4.3 Hasil Simulasi Node 64 ................................................................................... 74 

4.3.1 Node 64 Two ray ground................................................................................. 75 

4.3.2 Node 64 Shadowing.................................................................................. 82 

4.3.3 Node 64 Free space .................................................................................. 83 

4.4 Hasil Simulasi Node 100 ................................................................................. 88 

4.4.1  Node 100 Two ray ground ........................................................................ 88 

4.4.2  Node 100 Shadowing................................................................................ 96 

4.4.3  Node 100 Free space ................................................................................ 96 



 
 

ix 
 

4.5 Hasil Simulasi Node 144 ............................................................................... 101 

4.5.1  Node 144 Two ray ground ...................................................................... 101 

4.5.2 Node 144 Shadowing .............................................................................. 109 

4.5.3 Node 144 Free space............................................................................... 109 

4.6 Kinerja Routing Protokol AODV dan AOMDV Secara Keseluruhan ..... 109 

4.6.1 Throughput di Two ray ground ............................................................. 110 

4.6.2 PDR di Two ray ground ......................................................................... 112 

4.6.3 Packet loss di Two ray ground ............................................................... 115 

4.6.4 Throughput di Shadowing ..................................................................... 117 

4.6.5  PDR di Shadowing ................................................................................ 119 

4.6.6  Packet loss di Shadowing ...................................................................... 121 

4.6.7  Throughput di Free space .................................................................... 123 

4.6.8  PDR di Free space ................................................................................ 125 

4.6.9  Packet loss di Free space ...................................................................... 127 

4.7 Kesimpulan Sementara................................................................................. 128 

BAB 5 HASIL DAN ANALISIS .................................................................................. 134 

5.1  Kesimpulan .................................................................................................... 134 

5.2  Saran .............................................................................................................. 136 

DAFTAR PUSTAKA .................................................................................................... 138 

LAMPIRAN................................................................................................................... 141 

 

  



 
 

x 
 

DAFTAR GAMBAR 

 

Gambar 1 1  1  Peletakan Node Secara Grid [3]. ................................................................ 2 

Gambar 1 1 2 Pelitian perkebunan anggur di Nashik, Maharashtra, India menggunakan 

model penempatan node secara Multi-tier Heterogeneous Grid [4]. .................................. 3 

Gambar 1 1  3 Perkebunan kelapa sawit di Malaysia [7] .................................................... 4 

Gambar 1 1  4 Analisi lokasi dan pengembangan unit dengan luas grid cell sebesar 150 

meter [9]. ............................................................................................................................. 5 

Gambar 2. 5. 1 Peletakan Node Secara Grid [3]. .............................................................. 16 

Gambar 2. 6. 1 Radio propagation Two ray ground [14] .................................................. 20 

Gambar 2. 6. 2 Radio propagation Shadowing [14].......................................................... 21 

Gambar 2. 6. 3 Radio propagation Free space [14]........................................................... 22 

Gambar 3. 3. 3  1 Topologi (5x5) Node 25 ....................................................................... 36 

Gambar 3. 3. 4. 1 Topologi (7x7) Node 64 ....................................................................... 38 

Gambar 3. 3. 5. 1 Topologi (10x10) node 100 .................................................................. 40 

Gambar 3. 3. 6. 1 Topologi (12x12) node 144 .................................................................. 43 

Gambar 3. 4. 1 Urutan proses penulisan scenario dalam format .tcl ................................ 48 

Gambar 4. 2. 1. 1 Received packets, beban tranmisi 0.5 detik, node 25, two ray ground 52 

Gambar 4. 2. 1. 2 Packet size, beban tranmisi 0.5 detik, node 25, two ray ground .......... 53 

Gambar 4. 2. 1. 3 Throughput, beban tranmisi 0.5 detik, node 25, two ray ground ......... 53 

Gambar 4. 2. 1. 4 PDR, beban tranmisi 0.5 detik, node 25, two ray ground .................... 54 

Gambar 4. 2. 1. 5 Received packets, beban tranmisi 0.05 detik, node 25, two ray ground

 .......................................................................................................................................... 55 

Gambar 4. 2. 1. 6 Packet size, beban tranmisi 0.05 detik, node 25, two ray ground ........ 55 

Gambar 4. 2. 1. 7 Throughput, beban tranmisi 0.05 detik, node 25, two ray ground ....... 56 

Gambar 4. 2. 1. 8 PDR, beban tranmisi 0.05 detik, node 25, two ray ground .................. 56 

Gambar 4. 2. 1. 9 Received packets, beban tranmisi 0.005 detik, node 25, two ray ground

 .......................................................................................................................................... 57 

Gambar 4. 2. 1. 10 Packet size, beban tranmisi 0.005 detik, node 25, two ray ground .... 58 

Gambar 4. 2. 1. 11 Throughput, beban tranmisi 0.005 detik, node 25, two ray ground ... 58 

Gambar 4. 2. 1. 12 PDR, beban tranmisi 0.005 detik, node 25, two ray ground .............. 59 

Gambar 4. 2. 2. 1 Received packets, beban tranmisi 0.5 detik, node 25, shadowing ....... 60 

Gambar 4. 2. 2. 2 Packet size, beban tranmisi 0.5 detik, node 25, shadowing ................. 60 

Gambar 4. 2. 2. 3 Throughput, beban tranmisi 0.5 detik, node 25, shadowing ................ 61 

Gambar 4. 2. 2. 4 PDR, beban tranmisi 0.5 detik, node 25, shadowing ........................... 61 



 
 

xi 
 

Gambar 4. 2. 2. 5 Received packets, beban tranmisi 0.05 detik, node 25, shadowing ..... 62 

Gambar 4. 2. 2. 6 Received packets, beban tranmisi 0.05 detik, node 25, shadowing ..... 63 

Gambar 4. 2. 2. 7 Received packets, beban tranmisi 0.05 detik, node 25, shadowing ..... 63 

Gambar 4. 2. 2. 8 Received packets, beban tranmisi 0.05 detik, node 25, shadowing ..... 64 

Gambar 4. 2. 2. 9 Received packets, beban tranmisi 0.005 detik, node 25, shadowing. .. 65 

Gambar 4. 2. 2. 10  Packet size, beban tranmisi 0.005 detik, node 25, shadowing. ......... 65 

Gambar 4. 2. 2. 11 Throughput, beban tranmisi 0.005 detik, node 25, shadowing. ......... 66 

Gambar 4. 2. 2. 12 PDR, beban tranmisi 0.005 detik, node 25, shadowing. .................... 66 

Gambar 4 . 2. 3. 1 Received packets, beban tranmisi 0.5 detik, node 25, free space. ....... 67 

Gambar 4 . 2. 3. 2 Packet size, beban tranmisi 0.5 detik, node 25, free space. ................. 68 

Gambar 4 . 2. 3. 3 Throughput, beban tranmisi 0.5 detik, node 25, free space. ................ 68 

Gambar 4 . 2. 3. 4 PDR, beban tranmisi 0.5 detik, node 25, free space. ........................... 69 

Gambar 4 . 2. 3. 5 Received packets, beban tranmisi 0.05 detik, node 25, free space. ..... 70 

Gambar 4 . 2. 3. 6, Packet size, beban tranmisi 0.05 detik, node 25, free space. .............. 70 

Gambar 4 . 2. 3. 7 Throughput, beban tranmisi 0.05 detik, node 25, free space. .............. 71 

Gambar 4 . 2. 3. 8 PDR, beban tranmisi 0.05 detik, node 25, free space. ......................... 71 

Gambar 4 . 2. 3. 9 Received packets, beban tranmisi 0.005 detik, node 25, free space. ... 72 

Gambar 4 . 2. 3. 10 Packet size, beban tranmisi 0.005 detik, node 25, free space. ........... 73 

Gambar 4 . 2. 3. 11 Throughput, beban tranmisi 0.005 detik, node 25, free space. .......... 73 

Gambar 4 . 2. 3. 12 PDR, beban tranmisi 0.005 detik, node 25, free space ...................... 74 

Gambar 4. 4. 1. 1 received packets, beban tranmisi 0.5 detik, node 100, two ray ground 89 

Gambar 4. 4. 1. 2 packet size, beban tranmisi 0.5 detik, node 100, two ray ground......... 89 

Gambar 4. 4. 1. 3 throughput, beban tranmisi 0.5 detik, node 100, two ray ground ......... 90 

Gambar 4. 4. 1. 4 received packets, beban tranmisi 0.5 detik, node 100, two ray ground 90 

Gambar 4. 4. 1. 5 received packets, beban tranmisi 0.05 detik, node 100, two ray ground

 .......................................................................................................................................... 91 

Gambar 4. 4. 1. 6 packet size, beban tranmisi 0.05 detik, node 100, two ray ground....... 92 

Gambar 4. 4. 1. 7 throughput, beban tranmisi 0.05 detik, node 100, two ray ground ....... 92 

Gambar 4. 4. 1. 8 PDR, beban tranmisi 0.05 detik, node 100, two ray ground. ............... 93 

Gambar 4. 4. 1. 9 received packets, beban tranmisi 0.005 detik, node 100, two ray ground.

 .......................................................................................................................................... 94 

Gambar 4. 4. 1. 10 packet size, beban tranmisi 0.005 detik, node 100, two ray ground... 94 

Gambar 4. 4. 1. 11 throughput, beban tranmisi 0.005 detik, node 100, two ray ground. .. 95 

Gambar 4. 4. 1. 12 PDR, beban tranmisi 0.005 detik, node 100, two ray ground. ........... 95 

Gambar 4. 4. 3. 1 received packets, beban tranmisi 0.5 detik, node 100, free space. ....... 96 



 
 

xii 
 

Gambar 4. 4. 3. 2  packet size, beban tranmisi 0.5 detik, node 100, free space. ............... 97 

Gambar 4. 4. 3. 3 throughput, beban tranmisi 0.5 detik, node 100, free space ................. 97 

Gambar 4. 4. 3. 4 PDR, beban tranmisi 0.5 detik, node 100, free space ........................... 98 

Gambar 4. 4. 3. 5 received packets, beban tranmisi 0.05 dan 0.005 detik, node 100, free 

space .................................................................................................................................. 99 

Gambar 4. 4. 3. 6 packet size, beban tranmisi 0.05 dan 0.005 detik, node 100, free space

 .......................................................................................................................................... 99 

Gambar 4. 4. 3. 7 throughput, beban tranmisi 0.05 dan 0.005 detik, node 100, free space

 ........................................................................................................................................ 100 

Gambar 4. 4. 3. 8 PDR, beban tranmisi 0.05 dan 0.005 detik, node 100, free space. ..... 100 

Gambar 4. 5. 1. 1 received packets, beban tranmisi 0. 5 detik, node 144, two ray ground.

 ........................................................................................................................................ 102 

Gambar 4. 5. 1. 2 packet size, beban tranmisi 0. 5 detik, node 144, two ray ground...... 102 

Gambar 4. 5. 1. 3 throughput, beban tranmisi 0. 5 detik, node 144, two ray ground. ..... 103 

Gambar 4. 5. 1. 4 PDR, beban tranmisi 0. 5 detik, node 144, two ray ground. .............. 103 

Gambar 4. 5. 1. 5 received packets, beban tranmisi 0.05 detik, node 144, two ray ground.

 ........................................................................................................................................ 104 

Gambar 4. 5. 1. 6 packet size, beban tranmisi 0.05 detik, node 144, two ray ground..... 105 

Gambar 4. 5. 1. 7 troughput, beban tranmisi 0.05 detik, node 144, two ray ground. ...... 105 

Gambar 4. 5. 1. 8 PDR, beban tranmisi 0.05 detik, node 144, two ray ground. ............. 106 

Gambar 4. 5. 1. 9 received packets, beban tranmisi 0.005 detik, node 144, two ray ground.

 ........................................................................................................................................ 107 

Gambar 4. 5. 1. 10 received packets, beban tranmisi 0.005 detik, node 144, two ray 

ground. ............................................................................................................................ 107 

Gambar 4. 5. 1. 11 throughput, beban tranmisi 0.005 detik, node 144, two ray ground. 108 

Gambar 4. 5. 1. 12 PDR, beban tranmisi 0.005 detik, node 144, two ray ground. ......... 108 

 

  



 
 

xiii 
 

DAFTAR TABEL 

 

Tabel 2. 9. 1 Default NS2...................................................................................... 19 

Tabel 2. 12. 1 Rangkuman Penelitian Terdahulu .................................................. 26 

Tabel 3. 2. 1 Alat dan Bahan ................................................................................. 33 

Tabel 3. 3. 1. 1 Skenario ....................................................................................... 34 

Tabel 3. 3. 3. 1 Waktu tranmisi node 25 ............................................................... 36 

Tabel 3. 3. 3. 2 Tabel lanjutan waktu tranmisi node 25 ........................................ 37 

Tabel 3. 3. 4. 1 Tabel waktu tranmisi node 64 ...................................................... 38 

Tabel 3. 3. 4. 2 Tabel lanjutan waktu tranmisi node 64 ........................................ 39 

Tabel 3. 3. 5. 1 Tabel waktu tranmisi node 100 .................................................... 41 

Tabel 3. 3. 5. 2 Tabel lanjutan waktu tranmisi node 100 ...................................... 41 

 

 

 

 

 

 

 

 

  



 
 

xiv 
 

 

DAFTAR LAMPIRAN 

 

Lampiran 1. 1 Hasil simulasi AODV Node 25 ................................................... 141 

Lampiran 1. 2 Hasil simulasi AODV Node 64 ................................................... 144 

Lampiran 1. 3 Hasil Simulasi AODV Node 100................................................. 147 

Lampiran 1. 4 Hasil Simulasi AODV Node 144................................................. 150 

Lampiran 1. 5 Hasil Simulasi AOMDV Node 25 ............................................... 153 

Lampiran 1. 6 Hasil simulasi AOMDV Node 64 ................................................ 156 

Lampiran 1. 7 Hasil simulasi AOMDV Node 100 .............................................. 159 

Lampiran 1. 8 Hasil simulasi AOMDV Node 144 .............................................. 162 


