Mobile AD-Hoc Network
Projekt




Idea of Wolf Pack

Backround from the nature:

Wolf Pack
Consists of one Alpha Wolf
All other follow the alpha animal




Motivation

i

sector of the economy:
k. . e Cheaper transportation of
= & RS TR goods through land, air and
N \vater

military use:
safe of money and human life




Realization

learn to work with Linux

study the Python program language

Gumstix connect via Mobile Ad Hoc Network

Leader resolve his own position via GPS, this position must be
transferred to all others in range

realized with port forwarding of the GPS Serial Port (ityS2) to the
TCP Port 5000

we used serialdaemon tool, that we have cross-compiled for the
gumstix to forward




Realization

use of Telnet on the clients to receive the
GPS Signals from Host

Why we use Telnet:
simple to install and to use
uses TCP (Layer 4 of the OSI Model)
disadvantage: no encryption

TCP/IP-Schicht = OSI-Schicht Beispiel
Anwendungsschicht o—7 HTTP, FTP, SMTP
Transportschicht 4 TCP, UDP
Vermittlungsschicht 3 |Pv4, IPvG

Netzzugangsschicht Ethernet, Token Ring, FDDI




H 192.168:1.2 - default - S5H s&curé shell

File Edit ‘iew ‘Window Help

HER[ B2 2RE A LD % ON
Iﬂ Quick Corngst [ ] Profiles

# ifconfig
lo Link encap:local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inete addr: [|1/125 3cope|Hast
UP LOOPBACE RUNNING MTU:16436 Metric:l
BX packets:( errors 0 dropped 0 owerruns:0 frame:l
TK packetaz:0 errors:0 dropped:0 owerruns:0 carrier:(
colliziona:0 txdqueueleniO
EX bytes:0 (0.0 B) TX bytez:0 (0.0 E)

Link encap:Ethernet HWaddr 00:0B:&B:0C:0F:27

ihet addrj192;168;1;2 BEast:0.0.0.0 Mask:25h5,255.255:0
inetd addr: feB0::20b:6bEf:felc:£27/04 Scope:link

UF BROADCAST RUNNING MULTICAST MTU 1500 HMetric:l

BX packetsz: 5085 errors:0 dropped:0 owerrunsz:0 frame:0
TX packet3: 4519 errors:0 dropped:0 overrunsi0 carrierio
collisdons: 0 txqueuelen: 1000

B bytes: 284371 (287.4 KiB) TH bytes 394005 (384 7 Eib)
Interrupt: 49

Link encap:Ethernet HWaddr SE:ZD:Fa:DC:07:40

inet addr 182 188 0 2 Bcast:0.0.0.0 HMask:Z255.255.255.0
TP BEOADCAST MULTICAST MTU:1500 Metric:l

BX packetz:(0 errorsi0 droppedi0 owerruns:0 frame:(

TX packets:0 errors:0 dropped:0 owerruns:0 carrier:(
collizions: 0 txqueuelen 1000

BX bytes:0 (0.0 B) TX bytes:0 (0.0 E)

Cornected to 192,168.1,2 55H2 = aes128-chr = hmac-mdS = none | B0x41

[ R[4

. 192,168.1.4 - default - 55H Secure Shell

Fle Edt iew Windaw Help

HER s 2eelaan s ew

£ Guick Connect ] Profiles

# ifconfig
la Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inets addr: : 1/125 3cope Host
UP LOOPEACK RUNNING MTU:ledis Metric:l
B packets:2 errors|0 drappedi0 owerruns:0 frame:0
TH packets:Z errors:0 dropped:0 overrunz:0 carrier:0
collizionz: 0 txqueuelen O
Ex bytes:100 {100.0 B} Tx bytes:100 {100.0 B)

Link encap:Ethernet HIfaddr 00:0B:eB:0C:0F: 40

inet addr 192 165 1 4 Bcast:0.0.0.0 Mask:Z55.Z255,2585,0
inett addr: fed0::20b:cbff:felc:fd0/od Scope:Link

UP BROADCAST RUNNING MULTICAST MTUj1500 HMefricil

E¥ packets:10149 errora:0 dropped:0 overruns:0 frame:(
T packets: 12021 errors 0 dropped 0 overruns:( carrier:0
collisions:0 txqueuslern: 1000

B bytes:629042 (614.2 KiB) T bytez| 1075746 (1.0 MiE)
Interrupt: 49

Link encap:Ethernet HIfaddr 34:98:E8:93:Bl:c0

inet addril9z,168,0;4 EBcasti0e0.0:0 MasK:z50,255:255:0
inett adde: feB0::3898:bBEE£:£e93:b160/04 Bcope: Link

UP BROADCAST MULTICAST MTU 1800 Metric:l

B packets:276 errors:0 dropped:0 owverruns:0 frame:0

TH packefs:lsd errorai0 droppedil overruns:0 carrier:(
collisions: 0 txgqueuelern: 1000

B bytes: 24817 (24.2 FiB) TH bytes 21964 (21 4 RiE)

Connected ko 192,168.1.4

v
SSHZ - aes128-che - hmaemds - none | B0x41 l_ @_ I_Q



Calculation

write a skript in Phyton program language

recive the GPS streams from Serial and TCP

parse the GPRMC informations out of the streams

calculate the average values out of 5

calculate the distance between the two GPS positions

write the distance and movement direction of the leader to a file
loop the programm until the distance is under a fixed value
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bio tERAvarage P oordinaten berechnen

69 tSerialport

70 avggpsserial = [gpsseriall[1][1].0.0.0.0]

71

= for 1 in rangeid): # durchschnittsbreite berechnen

3T avggpsserial[l] = avggpsserial[l] + gpsserial[i][1l]

74 avggps=serial[l] = awvggpsserial[l] -~ §

75

76 B for 1 in rangs(5): ¥ durchschnitt=slasnge berechnen

T avggpsserial([2] = avggpsserial[Z] + gpsserial[i][2]

78 avggpsserial[2] = awvggpsserial[2] ~ §

74

a0 = for 1 in rangs(5): ¥ durchschnittsgeschwindigksit berschnen
gl r avggpsserial([3] = avggpsserial[2] + gpsserial[i1][3]

az avggpsserial[3] = awvggpsserial[3] ~ &

a3

e = for 1 in rangs(5): ¥ durchschnittsrichtung bersechnen

a5 r avggpsserial(4] = avggpsserial[4] + gpsserial[i1][4]

a6 avggpsserial[4] = avggpsserial[4] ~ &

a7

a8 | thvarags Valuess

a4 #Telnet

40 avggpstelnet = [gpstelnet[0][0].0.0.0,0]

91 = for i in range(5): # durch=chnittsbreite berechnen

92 avggpstelnet[?] = avggpstelnet[?] + gpstelnet[i][1]

93 awvggpstelnet[2] = avggpstelnet[2] ~ &

94

45 = for i in range(Lt): # durchschnitt=zlaenge berechnen

Y96 avggpstelnet[3] = avggpstelnet[3] + gpstelnet[i][2]

97 avggpstelnet[3] = awvggpstelnet[3] ~ §

98

49 = for i in range(Lt): ¥ durchschnittstgeschwindigkeit berschnen
100 avggpstelnet[4] = avggpstelnet[4] + gp=stelnet[i][3]

101 avggpstelnet[4] = avggpstelnet[4] ~ §

102

103 2 for i in range(5): # durchschnittsrichtung berschnen

104 avggp=stelnet[5] = avggpstelnet[5] + gpstelnet[i][4]

105 avggpstelnet[5] = awvggpstelnet[5] ~ §

106

107 | ##Unrechnung der Gradmase in Bogenmas

108 avggps=serial[l]=avggps=serial[1]#math pi~-180

109 avggpsserial[? ]=avggpsserial [2]#math . pi-180

110 avggpstelnet[1l]=avggpstelnet[1]*#mnath. pi-180

111 avggpstelnet[ 2 |=avggpstelnet [ 2 ]*mnath . pi- 180

12

113 | ###Ab=tand Berechnen

114 8 entfernung = math. acos=imath.=iniavggpsserial[l])*mnath . sinfavggpstelnet[1] )+
115 math . cos({avggpsserial[l]i*mnath. cos{avggpstelnet[1] )%
116 math . cos(avggpsserial[2]-avggpstelnet[2])11*6. 371-1000
117 1

118 | #¢#Gebe Abstand und Richtung des Leaders in Deateil schreiben

1149

120 result = open{'result. tzt", "w")

121 result write("Abstand: " + entfernung + "m" + "~n")

100 e T T | . [ e [ B ) =t =]l rm=F AT oL " g W W



Future possible Steps

- skripts make automatic availible at the startup of the gumstix
- upgrade of the skriptfile that only same dates will be compare
- change of the protokol from Telnet to FTP
- parse and calculate the avarage directly on the root
- run a FTP server on the gumstix to transmit the position
of the leader
- Retransmit the position on every clients that also
clients out of range can receive that




Referencelist:

Our supervising tutor Chia Ching Ooi

Prof. Schindelhauer - Mobile Ad Hoc Networks
http://docwiki.gumstix.org/

http://wikipedia.org
http://www.remetter.de/os_linux_gumstix.php

Python, das umfassende Handbuch, J. Ernesti, P. Kaiser

Ram Ramanathan, Jason Redi. A Brief Overview of Ad Hoc Networks:




Thank you




