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Potchara Pheungthonglor Academic Year 2016

Platform for Automatic Wireless Network Topology Management Using Drone
Bachelor Degree in Computer Engineering. Department of Computer Engineering.

Faculty of Engineering, Kasetsart University.

Abstract

The network of drones can be easily deployed for connecting the difficult to
access or low data acquisition rate areas. In this project, the platform for automatic
wireless network topology management using drone with bi-connected graph concept
has been proposed. The goal is for creating the efficient and reliable network. The
network status can be monitored via mobile application and can be used for path
recovery process. From the experiment, 3 drones with 60 meters apart, the new data
connection path can be recovered within 6 seconds after the failure occurs and can

display status of drones via mobile application.

Keywords UAV, OLSR, Ad-hoc, Topology Control, Mesh Network
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o |EEE 802.11
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Uuﬂﬁuﬁwqﬁ nuAaf 2.4 Ghz wag 5 Ghz lasinstitute of Electrical and Electronics
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- |[EEE 802.11b
Faufinduanud 2.4 GHz anusItunisuddioya 11 Mbps uazdinig
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51/17' 2.2 OLSR data flow diagram
[ﬁuﬁ . https://upload.wikimedia.org/wikipedia/commons/3/36/0lsr-overview.pdf]
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3‘7./171" 3.1 Banana Pi M1+

[ﬁuﬂ : http://www.banana-pi.org/images/bpi-images/M1+/plus3.jpg]

M13197 3.1 AauauUAved Banana Pi M1+

CPU A20 ARM Cortex-A7™ Dual-core
GPU ARM Mali-400 MP2 with Open GL ES 2.0/1.1
Memory 1 GB DDR3 SDRAM

Storage Support  SD Card(up to 64GB)/SATA(up to 2TB)
Onboard Network 10/100/1000 Ethernet RJ45

Wifi WiFi b/g/n

USB Ports 2x USB 2.0
Dimensions 92mm x 60mm
Weight 48¢
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« Futaba T8J (Remote controller for drone)
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gi/ﬁi 3.3 Futaba T8J Transmitter & Receiver
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+ React Native
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Im&JizUULLwam\la%mmﬁmgﬂLLUUmiL%awiaLLuué’quﬁamaqLﬂ%asdwl%fawimﬂﬁmu
anansawvaeanidu 3 d@unanlawn
1. dauvasgldau
Hudwdiusznouluse 2 diudoslaun
1.1 User Control
Huauigldannsamunulngusiu User Interface $a1u Command Line
Interface Tngldazunufiints unix fasuil 4.2 TnsazansatmunAiiugiusineliun
TASUY AL IEniAunIg smurtesaaiuatenig lunsdnisesnvedasuy

WHuduy

3“1/17' 4.2 CLI for station control

1.2 Monitoring via Mobile Application
Judiunlduanswaaniusieesdasulaun duniaeddasu dumeildlunissu

X Y] aa A ! ! Y =
awa;ﬂa LEUNINNUNIILUDUND i%'ﬁ'ﬂ\ﬂ@lﬁu gnuauUNINaran1uUaIenig

2. Wireless Mesh Network via Drones
Juduiifinnisinguuvuvediasumudeulandlétvuawazdudiniifinsaianiodne
\esudsdayatenindlasy anduniwazanifivatenia lagagld Inslnasa OLSR Tunisidentdu

meitlidsdoya

3. Destination node

[

Judivesaniivaenandlovanvaisedindy  wuwes Ninsiudeyadiegigue
saumgivseanniliutoyaiegslnawazidrfialdeinuazndesfiviinisiiu - Video Streaming

U Y

Judulpgagyinissudeloyasiigeuiu Wireless Mesh Network vaslasufivaniisumig
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MNNMTINTesIFUUANIaLTssaeanidu 3 ddutu ldud
1. Data Plane

WuawesiiAvatestunisiudsieyannanddunis  Tasusazaafivaremalasazly
Inslnaoa OLSR  dwfunisdumidunisiiazldfudsdoyalaeidunsiildazgnuanaiiy
Tueusundindusioiduivuazidunsiifinsdouseuddslulaldidudundunisivdstoyans

AR ULLUNE WA UNRLAT UM BLEUUSY

2. Physical Plane

Aa v =

Wulaleesnuansliiuninmsnesszuulunungndlasnn

3. Control Plane
I~ fd‘ d' v [ [ a L d' v v ) o
L‘U‘LlL’ﬁLEJ@?‘VILﬂEJ’J“U@\‘]ﬂ‘Uﬂ’]iﬂ’lﬂﬂmﬂ’]iﬂﬂLiEJQG]’J‘U@QI@iuIWEJV]I@?UM’JMU’H]%VI’]W]S@’]U’J@U

iuvavedasunmuanainsddeyaludilasuiaug suddasuimduinnimeusu

4.2 T9AzIBEAYBITTUUTIWAIL
4.2.1 Input/Output Specification
e Input Specification
- Susdumisvesanilfumanazaensiidesnsliiudsdoyangld
- SudeyaeulvvesnisiniFesfuiionsanandous
- Sudeyannlasutrafsasloflasuildenlile
- Sumsfesveiflouanaamanuzvedlasuvuliuieusundiady
e Output Specification
- Imuﬁulﬂé’w?’nmﬂwm6]Lﬁaﬁ’m’ﬁ%’uﬁa%’agamﬂﬁumqLLazUmamq
- yhnsdaBesiufioanandetemutouluiigldfmun
- yhmsnenundunnigld wazddasuilmisenlunsdiilianunsadsdoyadels

- uanINaAtan ugauEliuIe ke UNELATuNlYsEUUUL URNT I0S

4.2.2 Functional Specification
- flfannsofiasdilnsudesdaiiug
- fldannsadsnulilasuinsaiaeternsnuteulvvesly
- @R TIRdUALIISTelaTUKNUNNSlUU s Lo UNELATU
- @UNSORTINEOUNSINUALUABYBILATUK ULV B LD UNELATU

- awnsansRdeusUkuuNTaiuaseievedlauNumaliuguLeUnaady
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4.2.3 ngugldauy
1 v & Ay o 1 v = A Y =2y | ' & v
ﬂﬁjﬂﬁmsﬁQWULUuuﬂﬂaﬂ@@ﬂﬂqﬁﬂgiUﬁﬂsﬂ@Naﬂqﬂaﬂ']u‘ua"lﬁ]%'mﬂlﬂJ’]ﬂﬂlﬂEﬂﬂLsﬁu U1 Wusu

Y

o

Immﬂs’u’muawLfﬂul,%’mﬁﬂﬁmaqawmuﬁﬁmmmaqmiﬁ%Lﬁuﬁayjamﬂﬁmqqiummauamnﬂa

ad a

mmaaumwmﬂﬂmmﬂmu Wy

4.3 29AUTZNAUIAYTINYITEUY
Tudredasaiiansanueeniu 4 dwmdnsaiugui 4.3 Uszneudme

Designated Drone ‘ Non-Designated Drone ‘ -
Processor MAVProx
MAVProxy Topology Control / Y
Flight Control
Fight Contral] [~ [, confrocess °
GPS nalyzer OLSR OLSR designated drone
Wifi Module ((( Wifi Module
N/ ‘
@ = —
- -d | Monitoring @
- Wifi M <—>
Statlon th Modute Drone Status

I Local Location
Database

5 X

USER

Power

“—

Station controller

Generate Command

9dByIRIU| J3SN

FU7 4.3 99AaUsenavlngsauvedsyuy

* Quadrotor drone

Tosuwuy 4 TunefeankuukasiaulangnNIAIv3AINTSUNISUULALDINA
AMYAAINISUAIENS UPINYIAULNUASANEASEAYINNISNAISAAAY Banana Pi M1+ Lazilfd

g1uen GPS Tnganunsaveldann autopilot fuandluguil 4.4

+ Designated Drone (Iasuwantin) (I)

[

vinihnfuamdanngldnugudunisvesaniduniauazuatgniaiag
nswesiaieSudslayanazyinmsussinanalunisasiuaseigseninanninuni

ax a0 w

wazUanensliunlasunimunlaedanasiundiAgitonunlglunisadedanisinige i
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vaslasufonsUszgnd biconnected graph &udu graph Mmndinsidulunsmlosn
Tazdmsanunsaludmnivuala danldiunisdnsesivedasulelilasy 3 dagli
Tnsuresudnluglanumdeuiieliinau redundant Tunsdiifilasuildanunsoiu

defoyaliazanunsafentddnidunalaviuiinnulnslnaea OLSR

« Non-designated Drone (II)
vnihfsuAmdnnlasuimiuagdeasiulasumdugiiedaguwuuves

%4 = 1 d' U 1 v
nsasaaseenlilunsiudalaya

« Station Control (III)
Tuduiidadudufndedudld Ussnoulude 2 dau fe
1. Interface fldlunsfmuadedZususieliiulasudy  fumiwesgaiy
Fufutaeynansinizesiinuieulvveadly
2. dnudsdoyaludilasuilodiidsanngldsnludslasusmieiudoyaanius

#997041lATU

« Monitoring via Mobile Application (IV)
yhmihdilunsuanssaaniuzvedlasuldun  dumiadumeildlunissuds
foyardunslunndensesnluinisiniFesnvedasuiumalusunsuussgndvy
GRRIRTY
Tnennosdvsznevymihfifionsuaussilisulngvinisivddoyaidsininio

RV

Pevedasunbviiugldlagld OLSR Tnslnasaiitendunislunisdadeya

g‘l/ﬁ' 4.4 Quadrotor Drone
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4.4 YUABUNITWAIUN

1.

Anwnnaluladfifiendeddunsiauissuy
ﬁﬂmwé’ﬂﬂﬁﬁmuuazﬂﬁmuau‘lmuﬁugm
Anwnsvhauvesrsulnsaaesildtulasy
Anwinssudetoyauuuliang
Anwdanesfiusneg oo

Anwn tools Miglun1syinluunekaUNaTY

aanuuussuunldluntsiaun
panuuudanesiud miun1sinseaivedlasy
ponuuuszuuildlunsinsiedulasulassuteulvvesnmsasiaueiedngaingly

ponuuuumesianagldielvigldaunsaganiugvedasuinuluuigueuniiady

WAIUITTUU
a gj a wa dd‘ o I -y
AnsszuulfuRniswaslaussngndulunisiaun
W controller Ml¥AuANlaTy
v % a = d‘ % = 1
WAILNDANDSNUN LY IUNTES19AT U8B ILATUY

WannluuisueUnadunltuanianiuzangguedlasy

NAFIUNIT LT
wmaaumimﬁauwaﬂgﬂLLUU%&I@W
yaaeumsaanetisvedasuruteulvosly
yaasunaflflumsiumidumadunsiudsdoyalnidlesasuildaulals
yaaeUsnT1udoyariuaTeTeRaisanlnsy
NAdOUNITUANINA U AN URslaTU Ul U s LD UNELATY
IATLENETTLATIU
dnvirgulansienu

Ipvinenansailensldeiusyuy
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5 Wan15atiUlATIURAZINTAl

lilasuieasnaaseteseninwunisiulatenalaglvinisdnitesdinutoulvvels
NuAsrpINsiinuseillatlunisdsdeyagiign (redundant) negeuaildluaiadunieilyly
n1ssvdsteyaluillefilasunldarunsadideyalasiufmaasunisuaninaaniugvalasulaunn

e dunenldudadeya uneninsidendesenitdasy anmdiunwazaniivaienis

5. anmuandanlun1snagay
511 vimmeseunaildlunisfunidunianisiudeyalmideiilasuitlismnsaiuds
tayala
yhmanageulaglilasumn 4 luiareun 3 fuagvhmvesoufiauudunidunsadng
uAngndoinuasmanifannzantunamnasaiesnduiuilassesmainduns (gnduas)
Tisanntivanenis (9edden) Ao 106.14 wnslaelissegriasenindlasuusdazin 60 wnstagly
walulad IEEE802.11 Tnslnaea OLSR uay 14 iperf3 [10] lunisnageunisdedeyawuu UDP 14
Tasuind 1 vnnnsdensioudrinnanildlumsdumidumaeivdstoyalmisaludednsnisds

v

Toyaludramainailaelasuns 3 MasraaTedngauansgun 5.1

;1’1«1&]5%71%
AUNIFO AL

UJ S

NV
V oy,

N
&
S
3
2
N

JU# 5.1 msasruniatigvedlnsy
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5.1.2 NM1AdaUNTUARIEnUEYadlaTuULNUIsLRUNELAYY

yhmsnaaeulnglilasuaun 4 Tuiiasiomn 3 Fuasvhmvaaeufiauudunifunsadng
uAngndoinuasmanifannzantunamnaeaiesnduiuilassesmanduns (gnduas)
luisaaniivanenis (@edden) Ao 106.14 wnslaeliszeyrinasenindlasuusiazi 60 wastagld
wialulag  IEEE802.11 Twslwmea OLSR  lunisvaaeumsianinaaniusvadlasuriulusungy
Usggnduuanminuildssuudfiinng i0s Taelrigadudulaziaensiegaieniuiaassaing

\W3eYedegUN 5.1 udmaaedilasuaiaesetiglagdasesiuuudunsalasiuy redundant

5.2 NANSNAFAULALNITINTAINA
nmsnaaeunuinilelasuiii 1 Mnannsdensio seezaldlunsfumduninis
Sudsdioya 1dgegd 5.33 Jundl Smsnsdsteyalduogil 125.57-1086.67 Kbit/s Gsfioinanunsa
JAuntsfudadeyanduunluanizundladsiniiniinisselilasuduuiunusumiedliannse
Sudadioyaleisiaguil 5.2
1200 — Isttest
2nd test

— 3rd test

1000
800
600

400

Transfer rate (Kbit/s)

5 10 15 20 25

time (second)

JUI 5.2 6an1Vnaeun1uauiiusyesensInIgsuaioyauasiia

WAZNISIRBNEUNIINN active lABRIIN routing table vadlwsinAea OLSR dunIeuInAe
source->1->3->destination  LAYLEUNINAIANIATUAIN 1 VIANISLTBUABDINNLAIBUIYAD
source->2->3->destination  431NATNAABINUINNITANEUNINUNSIINVIANISTDURBYIN LS

sams@annlasuiinmsdnisesiainunievielugiulagldvanues  bi-connected graph

v A

anunsovlaTindutuiudsgun 5.3 D1, D2, D3 wiulasudain 1 lasudafl 2 uaslasusai
ANUANNU  LEUUTELARIDIANIZALATUNAIA LI A EUNT LT B EUUS e e DI by e Ul
nspumaNIulnsuLulur s laEuUserunefaluras TIN5 oA NATULULAS N SWARINE

anugvadlasulaunmuvisazidunanldlunietievedasuloun  dunmaildlunissudadeya
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wazidunandniswensieseninlasy  anddunauazaniiatgnawansmgiduiiuiagidulse
auaduaInsavilaeggniesiaanduguil 5.3 dmsun1sdnEeaiiuuuidunse wasgun 5.4

dSUN5IASEIRILUL redundant fsguRl 5.5
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FU7 5.3 aonznindounovesveiaiieldiduauniuasiia
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JUI 5.5 gnuzvedlasuuanisinluuiguounainiulnenisdnisesiuuy redundant
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6 a3Unan1TALiuIULATTaLEUBLUL

6.1 Yoagy

unasmefunsingUuuuMsBeuseuuusalusiivenaiedislimelneldlnsuaunsaldam
IHluftuifidndsldenannsoanaldieanmsaisanduuumeduazansodfiunudangy
Trunsldaulaegldamsaimunieulunisaslassinglduazduindudnandsadendialy
nssudstoyaluaauiinidnfisldonn

pagnnssdununuirlunsdiifeanislinmsivdsiuiiszesnalunsgdunmaioude
nduanlfiananmsailefnimstlasuluumuideilnsuiiliannsasudsdoyaldvinliinisiu
dudulagreseioanniuusazdoddsiulasufiinnninisaaadoriswuududunssuly
favszansnmlunisiudetoyaiufuanizvesanmundenlurneiudusgisbauagnslinuves

Tasudaldanuisaldanulaunun

6.2 Ugynuazauassa
Joymuazguassainulunisiannssuuumanesunisdnguuuunisiessouuudalusa
voesotnglsmelagldlnsy
1. annndendnadenisliaulasuuegrannendiegiatu  anmeiniaiseusn
Aulddaavilinisuszunanaliuss@vznimanas
2. Bmshlasutududeddvanstuneusuluisiosdtnduiinuaulasuhuilundely
nsdlpniduazannsasdsunsaueulUlsslundieinlnsunduinegisUaonsi
3. JgyvuesdyaausuniudwaneUssansnnlumssudwoyarirunietngvedlasuy
4. gunsniendauasitldonavlidinisuansuaianataluunends

gunsalnldiulasuiisnaias

6.3 WUIMNNNNITHAIUGD
wuanslunsiaunssuuunanlesunsdnsunuuniadoudeuuudalusifiveiniediely
anglagldlasulaun
1. Wanndaneifiulunsdnguuuuvestasuisleflasuinnnd 3
2. fimunduues User Interface Midlunisssyvisdslulvidilasulageravilidu web
application %38 mobile application
3. 1w function ludhunsuanaaanuzvestasusumslsunsuUszgnduuasmliiy

lngganAufeInIsvegldukasUseloriilaliudnaInnisvi function 1w
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6.4 UoldUDLUY
1. esiiniinuensiusunsufisntw Python wae JavaScript
2. ﬁﬂmmL%"flﬁ]szwLLwaWWa'%mma%’mgﬂqumsﬁammwué’mluﬁa%aqLﬂ%szhai%ma
Tneldlasuiieliansnsafiasinuneyonldog1isis
3. Anwdeyaifniumsaandovislasld UAY viefliGonin FANETS ilenssuai
Anasaassaviselamelunsimuisasen
4. FnwilausaflfiflenensuislinisSenddoyasiie

5. yaaaulasuluNfianmwuindauna kisauiull
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8 AMANUIN

8.1 dflon1sAnag
szuuumase s siagULuUNMsdeNsouuusiluRvouaied el fmelaslilasuannsa
wisoenilu 3 dundnlaun duaanimuny drussuuilsuulasulardiuianuaaniuzvadlasy
HuluunkaUnaAdy Ima@ﬁaﬁ%ﬁ’mauﬁaLmaﬁszwﬂﬁﬁ’ami Mac OSX
« dusnanilalunu (Station Control)
- yhnsing station.py LLaSIUiLLﬂiuﬁagﬂu Folder o Drone_visualization

- YMSAneY brew taglyands

/usr/bin/ruby -e "$(curl -fsSL https://raw.githubusercontent.com/
Homebrew/install/master/install)"”

[
a o

- Aenalnsineearund@un1e OLSR Tngldmds

- YMNSIAY network tenagld@ausaiulasuwuy Adhoc

brew install olsrd

1. 1309151 LUR System Preferences->Network ﬁﬁg‘dﬁ 8.1

o i System Preferences Q kearch
w B 8] a @
General Desktop & Dock Mission Language Security Spotlight  Notifications
Screen Saver Control & Region & Privacy
. - o N &
Displays Energy Keyboard Mouse Trackpad Printers & Sound Startup
Saver Scanners Disk
N a )
4 X S )
©@ Q|@|0 o ®
iCloud Internet App Store Network Bluetooth Extensions Sharing
Accounts

81 ®» A = @@ @

Users & Parental Siri Date & Time Time Accessibility
Groups Controls Machine
System Preferences
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g‘l/ﬁ' 8.1 Icon w8y System Preferences lay Network

Y

2. @379 network %@ drone_network lagisuamnnady + WainaenssU 71 8.2 uag

U

8.3 HNUA1IAU

Network
Location: ~Automatic

drone_network .
No IP Address > Status: On Turn Wi-Fi Off

drone_network does not have an IP address

° Bluetooth PAN and cannot connect to the Internet.
Not Connected

IE‘:’QS:;;ETS;"H $e Network Name: = bpi-1 B

° AX88x72A

Cooo) Ask to join new networks
Not Connected 7/

Known networks will be joined automatically. If
iPhone USB no known networks are available, you will have
[ ]

Not Connected to manually select a network.

Wi-Fi
Inactive

Show Wi-Fi status in menu bar Advanced... ?

Assist Me... Revert Apply

g‘i./ﬁ 8.2 n71513 network service

Select the interface and enter a name for the new service.
Interface: Wi-Fi a

Service Name: drone_networki

Cancel m

o
o &

g‘l/ﬁ 8.3 nN7156N9%8 network
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3. ¥1M13 set ip wuU manual lngnanuy Advanced... fagu#l 8.4

Location:

drone_network /,:\\

No IP Address 0

° Bluetooth PAN
Not Connected

Not Connected

° AX88x72A

Not Connected

iPhone USB

Not Connected

Thunde...thernet

Network

Automatic

Status: On Turn Wi-Fi Off

drone_network does not have an IP address
and cannot connect to the Internet.

Network Name:

bpi-1 B

Ask to join new networks

Known networks will be joined automatically. If
no known networks are available, you will have
to manually select a network.

Wi-Fi

Inactive

Show Wi-Fi status in menu bar Advanced...

Assist Me... Revert Apply

JU# 8.4 Y163A1 network

4. YN15A9AAY 1P way Subnet Mask 1a8 x @1U150LNUAILLAVTLIING 4-254

WaINA ok AsgUR 8.5

L RS  Alimw o B 4o

Network

/’3\ drone_network
Wi-Fi pagegiial DNS  WINS  802.1X

Proxies ~ Hardware

Configure IPv4: = Manually a
IPv4 Address: | 192.168.8.20
Subnet Mask: 255.255.255.0

Router:

Configure IPv6: Automatically
Router:

IPv6 Address:

Prefix Length:

Cancel
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gt/ﬁ" 8.5 175819A7 network IP 4as Subnet Mask

5. mnvilaeg19gneaazdsing network ¥e drone_network As3ui 8.6

U e S
Network Q

Location:  Automatic a

drone_network = A
No IP Address -~ Status: On Turn Wi-Fi Off
drone_network does not have an IP address
° Bluetooth PAN 9 and cannot connect to the Internet.

Not Connected

Thunde...thernet \ . i
Not Connected oo Network Name: = bpi-1 ]

@ AX88x72A oo Ask to join new networks

Not Connected \ 7/

Known networks will be joined automatically. If
iPhone USB . no known networks are available, you will have

Not Connected to manually select a network.

Wi-Fi

Inactive

Show Wi-Fi status in menu bar Advanced... ?

Assist Me... Revert Apply

31_/17' 8.6 drone network created

- #nM9 React Native lngluandanaludl

brew install node
brew install watch

nom install -g react-native-cli

- @9 package 7518ulne cd Wiilrlawmes Drone_visualization W& npm install

. duszuuilenauulasu
- YhmsAnga Bananian Linux
1. Download 1A https://www.bananian.org/download wagvinisuanlug
2.\@5u SD card hfumsuiimoslnodesiivuinauglaisng 4 GB
3. 41015 identify SD card waz unmountdisk Inganedsdnuansaunfinle

output 911N identify SD card O “disk9”

diskutil list
diskutil unmountDisk disk9
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4. ¥NN15 write image a3uu SD card

sudo dd if=bananian-1604.img of=/dev/rdisk9 bs=1m && diskutil

5. Na997NLasa a5 SD card WIgiU Banana Pi M1+ latas
- MNSARAY software LAz package NAv9lduL Banana Pi M1+

AnRa MAVProxy

sudo apt-get install python-dev python-opencv python-wxgtk3.0
python-pip python-matplotlib python-pygame python-1lxml

sudo pip install MAVProxy

Ange OLSR

sudo apt-get install olsrd

AnMY SSH-Server

sudo apt-get install openssh-server

Annslusinsuildlunisfndenusenindasulazaall laun  drone server.py
drone_client.py mavproxy-readfile.pywazlusunsuitldlunisdsdoyaaniuzvedlasuisegly

folder %o express-mysql-boilerplate-master ¥wlilu Banana Pi M1+

fnAe Node.js ez npm

sudo apt-get update
sudo apt-get install nodejs
sudo apt-get install npm
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a & ay v
AnfA9 package NAplY

W cd nlud express-mysql-boilerplate-master waald s

npm install

- 717115 set A1 network interfaces

1. WalnsTneldands

nano /etc/network/interfaces

2. saa b dumilousuans

auto lo

iface lo inet loopback

auto ethO

iface eth0 inet dhcp

auto wlanO

allow-hotplug wlanO

iface wlan0 inet static
address 192.168.8.x
network 255.255.255.0
wireless-channel 1
wireless-essid bpi-1
wireless-mode ad-hoc

[
[y

e x TunuaIseay 11-13 (Wag Banana Pi M1+ fasbkigiu)

[

- yhnmsasaliisuausulusunsunee Taadnluudlonlwalu /ete/rclocal TALAE AL

screen python mavproxy-readfile.py --master=/dev/ttyACMO
--baudrate=115200 —aircraft=MyCopter

olsrd -i wlanO

screen python drone client.py
screen python drone server.py

screen npm run prod

30




. daunanINagaIuzYaalasuNIUluUIgLBUNALATY

=

Anoufinneinldszuuuiiinig Mac OSX

_ Hiade Xcode Num AppStore

- AevanmlvuildsruudiRnag 05 uduthludl /Drone visualization/ios/ wda
Wa Drone_visualization.xcodeproj

- 911713 build application &1 Xcode aauan1saln

8.2 Adlan1sldau

« 9 station

A v

- Tdaduiielantn command line lgiamuuaa1a1se IAnUlaTUASH

python station.py

TngiilaTulaIau1saaz U option sneqlalagldads “—-h”

9zla manual Tunsldadssingesadl

set d [ip]
-set initial designated drone

set home [ip] [latitude] [longitude]
-set home location of drone

set station [latitude] [longitude]
-set station location

set destination [latitude] [longitude]
-set destination location

set mode [number]
-choose formulation mode
- 1 : straight line mode
- 2 : redundant mode

formulate init
-start formulation process

-show command option
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111135 run WWsunsu call_trace.py lagldanas

python call trace.py

« &79U Mobile Application

- Wousafu wifi Ja bpi-1 nesaalv 1P iuuuy static Iaed 1P address
Ju 192.168.8.x 1087t x \uldmaus 21-254 Subnet Mask g 255.255.255.0

AagUN 8.6
eeee0 AIS T 7:50 AM < % 45% W

< Wi-Fi bpi-1
Join Network

Forget This Network

Auto-Join
IP ADDRESS

[ DHCP BootP
IP Address 192.168.8.22
Subnet Mask 255.255.255.0
Router
DNS 8.8.8.8

Search Domains

HTTP PROXY

Off Manual Auto

3“1]17' 8.7 Mobile Phone static IP setting

- 89970 build Application 910 Xcode ua TAldpusaiudumsIlaLie
verify application

- ndUNLTRINABAU bpi-1 AT waviN1sUa Application
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SyfuNSANY DARTUTR 4 nAdrdmnssuReNiIned AnEdrnTsumEnS
#@nUUNSANYT UNTINEIFEINYASANERS
flogtiagiiu 246 vy 4 myjthuSoandisumas 0.518uns veeiusma Lwisviuds um
UMY ANU 10220
InsAWA 080-622-0411
Email potcharajoe@gmail.com
STAUNISANE USeyayn3

a

ANAINTSANE dn1Uu UnsAnwiau

dseudnwimaulany  159S8UASARMMIUMNANGaUNERSAIEAS 2555
AUGITeLaEIRUINTANW
J58UANYINDUNUY 1595 8UAN S ALAIUTINYND LN UATANARS 2552

AUGITeLaEIRUINTANW
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