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Wireless Network Provider from Balloon with Live Broadcasting Camera
Bachelor’s Degree in Computer Engineering Department of Computer Engineering

Faculty of Engineering, Kasetsart University

Abstract

Nowadays, demand for wireless network access becomes more widespread.
However, some areas like outdoor stadium and places out of reach of wireless signal are
not able to provide such access. In addition, taking pictures and videos from an elevated
view is beneficial for several purposes such as wildlife monitoring and broadcasting
outdoor sports. This paper presents a system that provides temporary wireless access
service for such areas and broadcasts pictures from the bird’s eye view. The system is
designed to relay Wi-Fi connection from a main building on which long-range access
points are installed to the service area through a balloon. The balloon is equipped with
one access point receiving signal from the main building, another one for providing
Wi-Fi service, an audio and video camera broadcast from the area to the building, and a
power supply. A signal quality monitoring system is also developed to check the status
of the equipment such as connectivity status, the number of Wi-Fi users, and the signal
strength. The experiment is carried out by installing equipment in a modeled balloon,

seeing how the system works and monitoring the working throughput of the equipment

Keywords : Wi-Fi technology, simulation of balloon installation, picture and audio

broadcast



AnRnssuUsENIA

Tenukazlasny “wesedngliansuenguaseiiniaumendesinevenan” 1sunis

remdsnasliawuziiluni1svinaueg19fuInaenssazaINaiuaey tassauiazgly

(%
A

anunsaduseaalulimemnuinnuiemie anueyATIEd wagiaslannyanaLranil
se.05.01ud HaLfiy 9191567UInwnlATeU neas Fons Tauda uag 0.a5.0850
Fundadne o19138iivinunsan dmsuyulunisinlasanu fuinwm duuzd Mduusiesun
mansudly deindymlunsimulass dieu cPE2a Alvimaslalunisvhanuuasnesly
fuinulumsvilaseeni
oo AainayAsaUAT: TiResAnnunisimuilaseany waslifdsladeifntym

U UL UL RLRLAAAUSE e v RN THMULATIUY

[
Y v v a

AW veraunszAYN g nwluedegs visiinaafawazlildnaifs aldaelinig

Y

=gy

o a S o & ! v Y a 1
andulassuluesatidisagaslulamenun a nlme

YIYTINTTA 29EDATUUN

v [

AN

e3¢



d13U8Y

UNARNYD ii
Abstract iv
AnANITUUIZNA v
a3y vi
asUnIm viil
GREREV N X
1. uni 1
1.1 dngusvasavadlasanu 1
1.2 vaulnn1Iantiuau 1
121 UUsUdlaTiy 1

122 U93nnvedlaTiy 2

1.3 Usglowiiilasu 2
2. vuiiieades 3
2.1 uaulfay (Wireless LAN) 3
2.2 §NEMENITYINUYBILDALEEANDURALIENE 4
2.3 OpenWrt 5
2.4 LucC 6
2.5 LuCl JSON-RPC 6
2.6 madeuseldasuuum 7
2.7 Tnslnaoa SNMP 7
2.8 Zoneminder 8
3. wsesdiefldlunisvilasenu 9
3.1 8150U33 9
3.1.1  hideaueawanessuuussezlng 9

312 @ng 11

3.2 PugenNdLIs 12
321  gandlsdmsulenwanaunliany 12

Vi



322  9aNAkISANNSULATDILLUY 12

323 aeluswnsuildluniswau 12

4. /nsaiulaseu 13
4.1 ANTINUDITEUU 13
4.2 99AUIENDUYIBITLUY 14
5. mansadulasuLazIanTel 16
5.1 VAGOUNITYINIUTITEUY 16
51.1  danwwesedlunsvadsu 16

51.2  #an1svageu 17

5.2 @3uNan1innaey 19
6. agumamliuauasUaiauauue 19
6.1 @sunisaiiuanu 20
6.2 Uaymuavauassa 20
621  UgymidenjunonLganass 20

622  Ugynidenjundes 20

623  Ugymszuuhdunanuninvesgunsal 20

6.3 UDlAUDLUY 21
7. UTINUNTY 22
8. AANWIN 23
8.1 Alonsfnsa 23
811  mshndaiiduuns Openwit aslulisiaduanisanass 23

812  mshnsaedeuivne 34

8.2 filoldau 36
Usgindldn 41

Vii



A13UNIN

U7 | 2.1 nsieusauuy Ad hoc

SUT 2.2 nMsi@eusauuy Infrastructure

&

S‘U 2.3 ASLUDUABLUULLY

&

D

Ul 3.1 Engenius EOC-2610

&

U7l 3.2 Ubiquiti Nanobridge M5

&

i‘LJ 3.3 D-Link DES-1005A 5-Port Switch

&

iﬂﬁ 4.1 NMNTINVDIATNY

&

3‘1.] 4.2 93AUTENOUVBITE UL

e

sUT 43@‘Uﬂi TMalunsvnaes

e

[
Y

JU7 5.1 n1sAnsiagunsal

&

[
Y

Ul 5.2 msfarsgunsal

&

SUT 5.3 funtanageussuy

e

U7 5.4 m’mmmaﬂaﬁumwmavﬂw

e

sUA 5 5 ﬂ’J’]ZLILi’JﬂWiﬂﬁﬂiausﬂaﬂﬂiuﬁ’ﬂx‘iﬂﬂﬁ‘u%ﬁﬂﬂ‘U’*\]ﬂIﬂU‘iﬂ’]i

&

JUM 5.6 anugn1svinauvesgunsal

&

sun 5.7 ﬂﬂWLLamamuwmaUﬂiaflmmmnm

e

3‘U 5.8 “Ullﬂ'W\lLLauLﬁENB\I’]uL'J‘ULLEJWWﬁLﬂ%u

e

U7l 8.1 Msiden Atheros T¥wsnyauiu EOC-2610

EaN

Ui 8.2 maden Target Images

EaN

U7 8.3 msidenuiiang squashfs

€aN

U7 8.4 msidenuiiaing Dropbear

€aN

U7 8.5 e AvUelng kernel way rootfs

D

U9 8.6 M99 Redboot @159

€aN

U7 8.7 mt9emdsa1nas OpenWRT Lase

CaN

U1 8.8 M3l¥ausiaagulauiu PoE Adapter

10
11
13
14
15
16
17
17
18
18
18
19
19
23
24
24
25
25
26
28
29

Viii



JUT 8.9 Yesdumaiinawaunazudmiuiin Recovery Mode

JU7 8.10 Trluansanuganuussdyganedlisiaalaniwanandfnasu 4 a9

8
U7 8.11 Twuansanuzidng Recovery Mode

SUTl 8.12 masarmaneiatlofly Ubuntu

U7 8.13 nthi3uduyes Openwit leldnns telnet
U7 8.14 msldnuhuivdunesing

U7 8.15 Liudumedialunsiasusiasi

U7 8.16 dhudenduves Filezilla

U7l 8.17 msannlndanniatesnesfmesludihilaauenwanessly Filezila
U7l 8.18 manaaounslidnuiuignnes

gﬂﬁ .19 mMalgau phpMyAdmin

UM 8.20 NNAaNdUVRITZUY

EaN

U9 8.21 nwidlefiglainndes

EaN

JUT 8.22 LananmlagsIuvaesEuy
JUN 8.23 wansanuzvedgunsallussuy

Ul 8.24 Hraala/n Y939Un3a)

EaN

Ul 8.25 Traffic vesguUnsal

EaN

UM 8.26 AN NYBIFTY YU

€aN

Uil 8.27 MNATUANNRBIVBIEAUATEUY

€aN

JUN 8.28 nthn1suFudeuevesgunsal

30
30
30
31
32
32
33
33
34
34
35
36
37
37
38
38
39
39
40
40



A15199 3.1
A15197 3.2

AN 3.3

AANUR
AANUR

AUANUR

A13UA1979

Engenius EOC-2610
Ubiquiti Nanobridge M5
D-Link DES-1005A 5-Port Switch

10
11



1. UNY

[
=

Wosmglulagiudumesids Wiunigidesiudinuszdriuvesauisiuinddu
Usgnaudumalulad lfarefinudntn dn1sldaudusgiawnsvane Tngnidaludude

wmaluladuaulfany (Wireless Local Area Network) [1] #iansnsaldauldlugunsaiitldly

'
v = a

FINUTLITU 1¥U ARUNIADS InsAniedoun (Wudu Fausiund

Ay iadnevng (Wi-Fi)

[ [
v =] I

fagasramuazainauiglidugldau wasnuirdealdnratenunndygyrandiluds wu
aunfmnanauds eailiuinisiadediodingn eaivindlnasndvdesd gy Wudy
uonaniusaiiidsuatady Q40183 U1 finge Aendon1sAiun1sueegns W n1sas
Fyannszezlnauuulaenss Mhldonidesanlifiemuagiumisigndes
Tassuifumsiufiuildsnmsedetis luusnafidfen sufnisdeneanm
91nyuas Wwun1sihsedidndun nsarenenininalauds 1udu senuuuszuunissiad
é’aumunmlﬁl,aamﬂmmwé’ﬂlﬂé’ﬂﬁuﬁlﬁﬁmimumwaaqu WaLYINNTAIENOAFYYIAININ
waidsanituiiliusnisnduandeennisudn fszvunisihdsunaaaniny osdnyyiad
Wiusn1s anusinisteudiedeya wazdrwiudldau vnisusuussaunsallasiaauen

'
U A

waness Wseeiumsldanu lnaihlufnnsuuueaguisazluiinszaedygraieliuing

a [ a

A30UN8LUULTANEUATE18NENNINAINYNET ANWULVBIUBAUILNNANNUATIAD 8TUAY

Uszanas 80-100 wins uasllnunmesdmsuinglwlviungunsal

o

I3
1.1 mqﬂszmﬂ%aﬂﬂsamu
1) Wetiununlrusnisiasevelsanswnnuigntaenn
2) WBENENDANINAINYNEILUULIAIAT

3) anANEILINIINNTAUEBHY QI

1.2 Y2UlANIIALUILGTY

121 vaULUAYadlATINU
- ﬁﬂmiaﬁ’waaqmsam&%Laﬁauﬁwuuaagu \unsRakendosuas
LeALTATBEAULTIgIULNTlTUDagU
- ndesanmnsonunuld 2 e amnsavsuluiuueuld 360 v wuakld

90 99AT WALANEAINLALUULIAIDS



1.3

1.2.2

'
a

Ualad iy @UIUANINAIIL

¥ [ ¥
v a v

fuiildlunisinss Tdnwasduiui
\Sorneidonlo UL
syoguoaguivganszedyguirotueiorioudninsiuldlnad
500-1000 Lung LLazuaaquaaaagqqmﬂﬁu 80 - 100 LS
womwanasdfidllassnuduriawuuszeglng Inefiandyananduwuy

LLUa (Panel)

o s

Fa31AV9lATIUY

Thfiaauonwanaedfifiandyauuuinuua 9268358950 OpenWrt
dielimsfindausiugn msarldgunaifianansatmusdiamasasismes
hiflnauenisanasfifielilumsuugafadsluntsmsduwmislivang fu
nshnsgunsalluaninundeuiiinuan wasdauniy

foeldfideneasne udinsdsdegasering hisladleawanoysd

Uselavinlasu

1) awnsabiuinsdyaalieaanueagu

2) mmaaﬁhwammwagugquﬂuaaqu



2. nufngIved

lassnuesetngliansveaguasenioumendesaienendan Inguineitesissialuil
v .
2.1 uaul¥ane (Wireless LAN)
wauldane Wumaluladdeansin3evigneufiamesuinsgiu IEEE 802.11 Mioules
AouTIWasHIRgUNsalingg Wiseiuluasetieneluiuiiwuuliane Ineldaauinglunis
doans nisFeansuuukaulimelinuuunmsideudosenintreuimesiunsuiiamesisenidi
Ad hoc 93U 2.1 uagi¥audeszninasuininesiuLenlganaufiienidn Infrastructure

Aegu 2.2

JUT 2.1 M3Feusiawuu Ad hoc

gﬂﬁ 2.2 MIdeuRoWUY Infrastructure
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1. 11557 IEEE 802.11a fA21152g9qnegdl 54 Mbps AA11udgu 5 GHz Tagld
Lwﬂﬁﬂiumiﬁﬁagamu OFDM (Orthogonal Frequency Division Multiplexing)

2. 11M5g14 IEEE 802.11b flAnnaniageanag 11 Mbps fnnudeu 2.4 GHz Taold
Lwﬂﬁﬂlumﬁdﬁsﬁauﬂauw CCK (Complimentary Code Keying) ttagDSSS (Direct Sequence
Spread Spectrum)

3. 315§ IEEE 802.11g Slmnaniigeanetd 54 Mops finnufg1u 2.4 GHz Tneld
Lwﬂﬁﬂiumiﬁﬁagamu OFDM (Orthogonal Frequency Division Multiplexing)

4. 3m55u IEEE 802.11n fAnuageanegi 150 Mops fimnuiignu 2.4/5 GHz Tag
wmﬂﬁﬂiumﬁﬁagmmu OFDM (Orthogonal Frequency Division Multiplexing)

5. 11A3§1Y IEEE 802.11ac Sinansageamegil 866 Mbps firudignu 5 GHz
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2.2.4 Wireless Router 1Julnunfiuerwanssdlfasrinuduisines doldneds
RJ-45 U WAN waefiflardiu DHCP fu NAT dwsundetneldans

2.2.5 WDS Bridge 1{un15¥191uuu point-to-point lneildounnagain Client
Bridge aaf\wﬁ’m’]ia‘ﬂﬂ"]LLZJﬂLLE]G]L(ﬂ’iﬂ“UENLﬂ%@x‘iqﬂ‘U"]EJﬁgﬁ‘lﬁiJW\i’va‘Ugﬂ@HLW@%LWﬂI’%ﬂ’]H

2.2.6 WDS AP Aomsvenedyanaminuensanssdsmilluduensanasddnsdimil
vionanes tavanunsavhveneselidoss 1 WDS 2ziidefinin Repeater foanunsadsnii
uuAkeAAsavaAIosgniterulufBumesnal fane Tneddedriaiuenanssdlungs
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2.3 OpenWrt
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2.5  LuCl JSON-RPC

LEUO1SWE (JSON-RPC) [6] 8911310 JSON Remote Procedure Call protocol %1914
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fn: http://sekolahbr.or.id/student/grade7/B_Sem1/Elita/Network%20Topology.html

2.7  Iwslnaaa SNMP
Simple Network Management Protocol (SNMP) [8] s Iwslvnasa Felddans
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2.8 Zoneminder

Zonemider [9] tJusyuu dvr (digital video recorder) 35z uuTuinnan11935Un
Tn 8 zoneminder a¥ 191U UL Unannatady Warudulansldniswi PHP, MYSQL,
C/C++,LINUX script Ingiqauiuao zonemider fiftfas¢uu motion detect (sxUuns133un3
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TAT99URatl

3.1 F15au75

3.1.1  lafiasueaanasauuuszeslng
Tulassuiidenldhsaausnwanssduuusyerlng (Long-range Wi-Fi) [10]
2 3u A Engenius EOC-2610 3113 1 61 wag Ubiquiti Nanobridge M5 §7u3u 2 6173
ugunsaliildlunisimunlassanu eldlunisdaaziudeyaseninedunieiu
Uaneny
Engenius EOC-2610 uilanunsnsasiuiiifuuas Openwrt ldlunisusuuss
anAnld darsldauniuninsgiu IEEE 802.11 b/g Tagagsitarulugiuadiud

2.412~2.472 GHz Tnefidnwazdsgud 3.1 wasiinmuautilavagussnnss 3.1

! 1

5U71 3.1 Engenius EOC-2610

A5197 3.1 Aauanli Engenius EOC-2610

AMFNUR Engenius EOC-2610
Processor Atheros AR2316 Single Chip
Memory 32 MB SDRAM
Flash 8 MB
Frequency Band IEEE 802.11 b/g




AMHNUR

Engenius EOC-2610

Physical Interface

One 10/100 Fast Ethernet RJ-45
Reset Button

One SMA Connector

One switch (external and internal

antenna switching)

Operation Frequency

2.412~2.472GHz

Internal Antenna

Embedded 10dBi Panel antenna

External Antenna

1* SMA connector

Power Requirements

Active Ethernet (Power over Ethernet)
Proprietary PoE design
Power Adapter 24V / 0.8A DC

Ubiquiti Nanobridge M5 juilaiunsasesfuilsuuis Openwrt Alglun1susuuss

wiandalel fnnsldaunuannsgiu IEEE 802.11a/n Tagagyhaulugiuanuis.472~5.825 GHz

lnedanuazas 3UT 3.2 uazlinuautilagasuianisns 3.2

5U#l 3.2 Ubiquiti Nanobridge M5

A5197 3.2 AauanlR Ubiquiti Nanobridge M5

AMEUUR Ubiquiti Nanobridge M5
Processor Atheros MIPS 24KC, 400MHz
Memory 32 MB SDRAM
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GRIGERIE Ubiquiti Nanobridge M5

Flash 8 MB

Network Interface 1 x 10/100 BASE-TX (Cat 5,RJ-45)
Ethernet

Frequency Band IEEE 802.11 a/n

Operation Frequency 5.470~5.825GHz

Antenna Gain 25 dBi

TX Power 23dBm +/- 2dB max, -96dBm +/-
2dB min

Power Supply 24V, 0.5A

3.1.2  @ind

amdithunldfogu D-Link DES-1005A 5-Port Switch 53U 3.3 uavAuaula

AINIS9 3.3

D-Link
DES-100SA (0] Q @ @ @ @ {
L] L] L] L] L] L]

5U# 3.3 D-Link DES-1005A 5-Port Switch

15199 3.3 AruawtA D-Link DES-1005A 5-Port Switch

AMHNUR D-Link DES-1005A 5-Port Switch
Switching Protocol Ethernet

Data Transfer Rate/Bandwidth 10/100 Mbps

Network Ports Qty 5 x RJ-45 10/100Mbps ports
Connectivity Technology Cable - UTP Category 3, 4, 5
Data Link Protocol Ethernet, Fast Ethernet
Communication Mode Half-duplex, full-duplex

Power Supply/Device 5V, 0.55A
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lngdrenilusesvesddnsuasyalusunsuanunsaldaula 3aladenldiisuuas

[
v o

OpenWrt Gsannsatuuiuusadsndal faglidoaldaneg Snvisdailyalusunsali
donldeuldun wazdesesiugunsalieawanaudlianevangsu
- Openwrt uilduuadd miuindeasuunenwanssdliaouuuseglng
wieldlunis
- fiawnlasanu legldu Backfire 10.03.1
- Lua WlumaiBsududuwesinadiniugldves Openwrt Tnsiliiugiusnain
21w Lua

- JSON-RPC APl Hulausisveslusunsunie PHP Aldlunisindesyninediu

YoRAUBUNDTINE LAZIASDILDALTANDER

322  wewWdwsdmiuATauwsivie
\n3eaitngazifeondengiuLoniwanssdiaisausiteiielflunisnsiaaey

anuzdagiuvesszuuiumaivdunefla lnanugfinsavasuldun svoznailu

nsdsdeyalunduanniaseswitiefuueawanesslians asaaouiluenanass

1 A

1%’awé’qmmmL%amﬁialé’aqmaiﬂ LLazmia%aauamﬂﬂwmaaﬁmmﬂmﬂWiL%awia
FENINLDALIAND A LTd
- syuuduanisaynd Tddwsuiaunlusunsuiazmeulndiisuwis Openwrt
lagld Ubuntu 13.04

- Apache Tdlums@adud@ninesdmsuldanuivdunesivauuniaausng

3.2.3  AEUTHNSUN I UNITWAIUN

- HTML, PHP, JavaScript, SQL  lddmsuimumtiivdunesiva
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4.2  29AUTTNOUVITZUU

lasanunseviglfansueaguaseiiniouiiunaesitenenaniiesdusenouresseuy

Long range

access point

I Switch
Internet

Access Point / I

Camera

_4

l Bridge

LAN
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(c) Camera D-link 5020L

JUT 4.3 gunsainldlunisnaaes

q

15



5.1
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anmnirvesdanadums aniilvaa / 81 van

FTOTTENING 1F T5UEMIABINTARRITEN TN LULBAgUADTRTINGD
AuneAEsaEUAT 150 1@ 400 (WA5
faoamsAaRaLL a1l Tsian a1 Tvian #1/Tvan anilnan
UaAgU (1NAT) (Mbps) (Mbps) (Mbps) (Mbps)

2 472 10.22 453 8.10

30 345 9.36 3.33 7.29

70 1.97 5.07 1.95 4.54
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Monitoring iy Home  Jg Graph M Video Edit Welcome Admin @ Logout

Status : Off
1P : 158.108.181.228 /24
Mode : Bridge

Bit Rate : 0 Mbit's
Frequency : 0 GHz

127.0.1.1/home.php#
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8. AMANUIN

¥V
%4

8.1 ANan1sAnnAg

8.1.1 nsAnAuNsNLIS OpenwWrt aslulasiaduaniaanasn
woaaneeanldlun1sandulaswuivavan 2 julagzuanisigazidunns
aulsuwsuRazinwmelUil

nshanaisunasadlulisiaauananaeniy Engenius EOC-2610

1. ¥1Mn15AAGY Subversion wdMUlnan OpenWrt lnsdasn1atiluan Source

7199270 Subversion Taeidenilu Backfire TnefiuviAdsaslu Terminal

sudo apt-get install subversion

svn CO

2. ntuase Menuconfig Wialdanitazasuiininalaadlulumesiua

sudo apt-get install flex
cd backfire

2. dammsulisiaguanwanaudnuussezlna EnGenius EOC-2610 Aadtaan

Atheros AR2315 33Ul 8.1

OpenWrt Backfire (r25653) Configuration

OpenWrt Configuration
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> builds as package. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> package < >

|[| Target System (Atheros AR231x/AR5312) ---

Target Profile (Default) --->

Target Images --->

Global build settings --->

Advanced configuration options (for developers) ---
Build the OpenWrt Image Builder

Build the OpenWrt SDK

Build the OpenWrt based Toolchain

Image configuration --->

Base system --->

< Exit > < Help >

5U 8.1 Msiden Atheros Tilvangauiu EOC-2610
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4. a1nuuLaen squashfs @1115U Root filesystem image (aglu Target Images)

é’]’qgﬂﬁ 8.2 LLazgﬂﬁ 8.3

OpenWrt Backfire (r25653) Configuration

OpenWrt Configuration
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> builds as package. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> package < >

Target System (Atheros AR231x/AR5312) --->
Target Profile (Default) --->
[ Target Inages --->
Global build settings --->
] Advanced configuration options (for developers) --->
*] Build the OpenWrt Image Builder
] Build the OpenWrt SDK
] Build the OpenWrt based Toolchain
] Image configuration --->
Base system --->

[
!
[
[
[

< Exit > < Help >

;J‘d‘ﬁ 8.2 N3L@9n Target Images

OpenWrt Backfire (r25653) Configuration

Target Images
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> builds as package. Press <Esc><Escx to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] luded <M> package < >

[ ] ramdisk --->

--- Root filesystem archives
[ ] cpio.gz

[ ] tar.gz

--- Root filesystem images

[ ] ext2

[*] iffs2

(*]_squashfs

--- Image Options

< Exit > < Help >

U7 8.3 nsidenuiiAing squashfs
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5. 9ntuiden Base system illufiAwna Dropbear f93uf 8.4
OpenWrt Backfire (r25653) Configuration

Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> builds as package. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> package < >

ase-files Base filesystem fo
lock-hotplug Automount and autocheck bloc
lock-mount Block device mounting and
ATM Ethernet bridging configuratio

Ethernet bridging configuratio

Core utilities for embed

A lightweight DNS and DH

Emergency Acce
Openwrt

< Exit >

‘Uﬁ 8.4 NsidenuAALNG Dropbear

6. WipLasanal asadlsuigeemds make V=99

make V=99

7. LW%JJLL?%ﬁﬂ%’Nﬁ]z@ngLu Directory A43U 8.5 TnglnldldAe kemnel “openwrt-
atheros-vmlinux.lzma” Wag rootfs “openwrt-atheros-root.squashfs” Favz
thlwdaual 3 TETP root location

oy

File Edit View Terminal Help

heros- ubnTZ plcoz 1ffﬁ
heros-ubnt2-pico2-jffs2-64k.bin
heros-ubnt2-pico2-squashfs.bin
heros-ubnt2-squashfs.bin
ffs2-128k.bin
ffs2-64k.bin
openwrt-athero 5-squashfs.bin
openwrt-atheros- vmllnux elf

openwrt-atheros-wpe53g-jffs2-128k.bin
openwrt-atheros-w| g-jffs2-64k.bin
openwrt-atheros-wpe53g-squashfs.bin

bacill acilluz-laptop:~/backfire/bin/atheross |

U7 8.5 A AUUelng kernel wag rootfs
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& 192.168.1.1 - PuTTY HEE

ng boot soript i - enter “C to abort

8. #a IP Address soaiedaslaglursuauieatuldinausnisanasdiuuuseying 8
TngUnd IP Address vetlisiaanerganssdiuuszoylnasziiummuiisuunas
UIATFIUAD 192.168.1.1 Fatuen99ziUdsy IP Address maam%n@%’mwﬂu
192.168.1.2

9. 14lusunsu Putty 1d IP Address wag Port \0u 192.168.1.1, 9000 laedalides
netla Open antulluidss PoE fuliinaueniwanssfuuuszezlnanulniulas
adLoALTENRIALUUT e lNaRnd0InI19Ua2393UNA Open 881951AL57 LAINA

Crtl+C s8UUaidgvinge Redboot 695Ul 8.6

U7 8.6 ni9eiidn Redboot d1159

U Y o

10. MNUURNAAIEIA199) AFdnusnuiTaduls Asil

1 RedBoot> ip_address -1 192.168.1.1 -h 192.168.1.2
2 IP:192.168.1.1/255.255.255.0, Gateway:0.0.0.0
3 Default server:192.168.1.2
4 Redboot> ping -h 192.168.1.2
5 Network PING - from 192.168.1.1 to 192.168.1.2
6 PING - received 10 of 10 expected
7 Redboot> load -r -v -b %{FREEMEMLO} openwrt-atheros-vmlinux.lzma
-m tftp
8 Raw file loaded 0x80041000-0x80110fff, assumed entry at
0x80041000
9 Redboot> cksum
10 Computing cksum for area 0x80041000-0x80111000
POSIX cksum = 472679704 851968 (0x1c2c8518 0x000d0000)

11 RedBoot> fis init
12 About to initialize [format] FLASH image system - continue
(y/n)?

y (ENTER)

D




13

***% Tnitialize FLASH Image System

14 .. Erase from 0xa87e0000-0xa87£0000:
15 .. Program from O0x80ff0000-0x81000000 at 0xa87e0000:
16 RedBoot> fis list
17 Name FLASH addr Mem addr Length Entry
point
18 RedBoot 0xA8000000 0xA8000000 0x00030000 0x00000000
19 FIS directory O0xA87E0000 OxA87E0000 0x0000F000 0x00000000
20 RedBoot config 0xA87EF000 OxA87EF000 0x00001000 0x00000000
21 RedBoot> fis create -r 0x80041000 -e 0x80041000 vmlinux.bin.l1l7
22 .. Erase from 0xa8030000-0xa8100000: ...
23 .. Program from 0x80041000-0x80111000 at 0xa8030000: ...
24 .. Erase from 0xa87e0000-0xa87£0000:
25 .. Program from 0x80ff0000-0x81000000 at 0xa87e0000:
26 RedBoot> fis list
27 Name FLASH addr Mem addr Length Entry
point
28 RedBoot 0xA8000000 0xA8000000 0x00030000 0x00000000
29 vmlinux.bin.17 0xA8030000 0x80041000 0x000DOOOO 0x80041000
30 FIS directory 0xA87E0000 O0xA87E0000 0x0000F000 0x00000000
31 RedBoot config 0xA87EF000 O0OxA87EF000 0x00001000 0x00000000
32 RedBoot> load -r -v -b %${FREEMEMLO} openwrt-atheros-
root.squashfs

-m tftp
33 Raw file loaded 0x80041000-0x801a0fff, assumed entry at
0x80041000
34 RedBoot> cksum
35 Computing cksum for area 0x80041000-0x801al1000
36 POSIX cksum = 3009821226 1441792 (0xb3663a2a 0x00160000)
37 RedBoot> fis free
38 0xA8100000 0xA87E0000
39 RedBoot> fis create -1 0x690000 rootfs
40 .. Erase from 0xa8100000-0xa8790000:
AL e a sttt eee
42 .. Program from 0x80041000-0x801al000 at 0xa8l00000: ..
43 .. Erase from 0xa87e0000-0xa87£0000:
44 .. Program from 0x80ff0000-0x81000000 at 0xaB87e0000:
45 RedBoot> fis list
46 Name FLASH addr Mem addr Length Entry
point
47 RedBoot 0xA8000000 0xA8000000 0x00030000 0x00000000
48 vmlinux.bin.17 0xA8030000 0x80041000 0x000DO0OOO 0x80041000
49 rootfs 0xA8100000 0x80041000 0x00690000 0x80041000
50 FIS directory 0xA87E0000 O0xA87E0000 0x0000F000 0x00000000
51 RedBoot config 0xA87EF000 OxA87EF000 0x00001000 0x00000000

52
53
54

RedBoot> fis load -1 vmlinux.bin.1l7

Image loaded from 0x80041000-0x802a0200

RedBoot> exec

27



11. 21ntuaes Telnet dulusinsu Putty agnuitlaaailsuwis Openwrt 13uuses

WAIRagUT 8.7

U7 8.7 m991dsaInas OpenWRT 159

=3
Z.ge

12. msfnaaduleddiudedszanuaugly (webU) dwsuueawanesdiviinisie
OpenWRT

12.1 AMvuALEUNIe d1msunisisen okpg update

vi etc/opkg.conf

src/gz packages http://downloads.openwrt.org/backfire/10.03/atheros/packages

12.2 swanlaeisen okpg update

12.3 Asaiuleddiuseuszanunully

opkg install luci or opkg instal luci-ss((HTTPS support enter)
/etc/init.d/uhttpd enable
/etc/init.d/uhttpd start

28




[
a o 1

12.4 umdsinasdinlugaves luc Mneves lnaisenmdaunail

opkg install luci-admin-full
opkg install luci-app-ddns
opkg install luci-app-firewall
opkg install luci-app-ntpc
opkg install luci-app-qos

nshanasuuasadlulisiaauananasfiuy Ubiquiti Nanobridge M5

[

fidunaudail
1. Anaonlna openvvrt—ar?1xx—generic—ubnt—buLLet—m—squashfs—factory.binﬁ
JuidisuwasanTuueiu €D Tulwawmes Firmware
2. @UUEves PoE Adapter nfuiingu wdenviadevasuawdludos PoE

WawaunalsaaLarwanass wagdoualawaunluted LAN wWisoumaiy

ARLILMET AIgUN 8.8

JU 8.8 M3iTeusieaguauiu PoE Adapter

3. \Walidinauaalwaneaediiiy Recovery Mode lagnisnaduiteginuineves
dumesinauauAaly dduninauduasesgun 8.9 ududeuaeuauileanain
489 PoE 489 PoE Adapter naduA1aliaundnliuanian ugveIniumss

IUBTUIUATU 4 A9 Aa5UN 8.10 Fesldpeasiituinlrinsenduadulumn

e e
2

15U 8.11
29




3

U

=
7

[ S

JUN 8.9 YosdumaiinauauuazUudmiuidn Recovery Mode

8.10 TniuansanuzanuLssdyaavedhsiadlonsanendfinasu 4 Ao

5U71 8.11 Wuansanuzidng Recovery Mode
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(%

4. 1 WOUADANELAUIINTDY LAN U84 PoE Adapter [1AUABLNILADS FI9A7
nneavlefivesdumosinawauvesnauiunesivegluniatie

192.168.1.0/24 #lafly 192.168.1.20 FaufuawaneaylofiSusures

Tisieauanganasd fagui 8.12

X Editing Local Static

Connectionname: I

& Connect automatically

Wired B802.1x Security IPv4Settings IPv6 Settings

Method: | Manual

Addresses
Address Netmask Gateway Add
192.168.1.103 255.255.255.0 192.168.1.1 Delete
DNS servers:

Search domains:

Require IPv4 addressing For this connection to complete

Routes.

& Available to all users Cancel Save..

JUN 8.12 msssrmvaneiavleiily Ubuntu

5. VAdeuN1SLpuRenI1an1T ping Wdthisiaduenluanous F998AeIEINNTH

ping lamuuni

6. owlvandsuwIsiaaulndlvdnudumesaaunle TFTP LUn

TS5 AR ALENDEANILANET

tftp 192.168.1.20 -m binary -c put openwrt-ar71xx-ubnt-bullet-m-squashfs-factory.bin

7. dlednlnaniasauan sednaslisiadueniganasdagianisndes lngse

Uszad 3-5 Uil
8. vnaed ping Wl 192.168.1.1 wlenadeunisideuss 41 ping d15a az

1190 telnet 107 192.168.1.1 1#faguil 8.13 wazdndinsfingis LuCl o

31



Aouwdr avanusadlud http://192.168.1.1 Idaniduusawes egud

8.13

BusyBox v1.19.4 (2012-10-15 16:26:38 ICT) built-in shell (ash)
nter 'help' for a list of built-in commands.

1/2 oz Galliano Pour all ingredients into
4 oz cold Coffee an irish coffee mug filled
1 1/2 oz Dark Rum with crushed ice. Stir.

2 tsp. Creme de Cacao

oot@NanoBridgel:~-#

U7 8.13 nthi3uduyes Openwrt leldnis telnet

Mutharization Requined

Pir s rroies vest womrveee ared jurisnd

U7 8.14 nsldauiuivdumesing

9. Feuseruliflaauenmansssuazdnluiiliaauenmaneudiiuna
Useskasnn Login e ldeu

10. asvar iUl dlaanemwanesd tieliaiunseldsusiiunie Secure
Shell waz SFTP L4 Taeid1lufinga System wazidonuavdes
Administrator ludiuduuuvesntindiasiiiudiin Router Password @9

(%
v A Y

a & @ I 1 b4 1 . .
anunsanunsaludlutes Password wiauvadiugulutes Confirmation

a

Aaguil 8.15 nasnAuasanaIling Save & Apply A1ua9
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NanoBrdgel | OpenWrt Bamer Breaker r33773 | Load: 0.14 0.05 0,06

Status | System | Network @ Longrangs WisFi Logout

System | Admdnistration | Scftwarg  Startup  Scheduled Tasks  LED Configuraticn
Backup  Flash feemware  Reboot

Router Password

Changes the administrator password for accessing the device

Password [ | &

Confirmation [ ] &

U7 8.15 Viuduwesialunisifeusianu

11. fnaonlnawmes Access Point 91ntuwiy CD 1 l3luadssneufiomes

12. anluanlusunsudiaunsaldanu SFTP wu Filezlla a1ndutmasidanas
faddlisoudeniioldlunsidenderdnlhdiaauorwanass

13, ndsandnsuaiouds (Ualusunsy Flezilla Tutos Host fus sftpy//
vansavlefivedliilaauonwaness (Fregreildily 192.168.1.20) dos
Username 184 root waztios  Password 1uswaruitladsslude 2

ué Port Tl 22 91ntiunatu Quick Connect faguii 8.16

File Edit View Transfer Server Bookmarks Help \

- OFR e v Bae A7 A |

Host: sftp://192.168.1.20 Username: root Password: eessees Port: 22 Quickconnect || v |
Command: - R -
Response New drectory i: [

Status: Directory lsting successful

SU7l 8.16 dhudenduves Filezilla

14. Weaursadnlvanulenieisiudrevesldsunsuazidulnainesve a3 o
ABLNALMDS Hadnuvvaslusunsuazidulnainasvatlisiaanonanass
Tanlwames lib wag www Negaelulnlaines Access Point a1nlu

isesmauiImeT wmalrlaines / vethiflaaueniwanass fgun 8.17
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Fle Edt View Transfer Server Bookmarks Help

D&Y

Username: root

-1 &

Host: sfipc//192.168.1.20

.:v',n

Password: sesssss Port: 22

[Q-dum(‘l’:

Zommand: pwd

Status: Drectory kstng successfid

Local gite: | D:'\Dropbox Libuntu'Longrange \Access Pont)
& Ubuntu
config
Longrange
Access Point
Server P
o
Network Saeafity Contest
- -

Filename > < o<
— -~ ”~
—— — -~
> P>

hb o
S———

www é'/
2 directones

+ | Remote ste: | /

bin
dev
et
hb

e

Filename
sys
tmp
usr

#, var

WA

’ ‘ m

15 directones

JUN 8.17 msannlvldnniasesreuiamesiudslisiaaweawanesedly Filezilla

8.1.2 NISANAILATEILLUNY

44' " o ¢ = a o &
wsewiveldluszuudanansal laedinishnaayalusunsy sl

[

1. fedgsdudniied welvanuisaldnuwdvduwesinals Tnsldeda

sudo apt-get install apache2

o A O & Yy A a ¢ 1% A
2. AaNFARILFATULLAD LlIEJL‘LJ@L’JUU?’]’JL%EJiLLﬁ%L“U’]I‘UV]

YA gﬂﬁ 8.18

localhost - Google Chrome

localhost

& localhost

It works!

This is the default web page for this server.

The web server software is running but no content has been added, yet.

127001

http://\ocalhost agnuy

JU7 8.18 Msnadeun1stdnuiudniaes
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3. INUUAAGRY PHP uag library MABIU8s Wiauvesan1sn apache Ingldands

sudo apt-get install php5 libapache2-mod-php5

sudo /etc/init.d/apache?2 restart

4. AR MySQL Server wiou phpMyAdmin uaz3a@n15v apache 8nase lagly

'
o

G

Do

sudo apt-get install mysqgl-server phpmyadmin
sudo cp /etc/phpmyadmin/apache.conf /etc/apache2/conf.d
sudo /etc/init.d/apache?2 restart

5. widsafaasaudavansadn i phpMyAdmin lalagldiivusiamesian

Ui http://localhost/phpryadmin/ éﬁg‘d‘ﬁ' 8.19

phpMyAdmin - Google Chrome

! phoMyAdme

localhost

php
Welcome to phpMyAdmin

Language

Engiish

Log in

Usemame:

Password

JUN 8.19 mM3tinldaru phpMyAdmin
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6. AnF9 JSON-RPC @msunisiinusanazasrndaludalisiaawarwanass taely

'
o

5!

Do
Lo

sudo apt-get install php5-curl
sudo /etc/init.d/apache? restart

7. anluan lbrary AldlunisidoudowasBususinuiu JSON-RPC vaila$iaa
LoRLANDLH LT https://github.com/Pozo/json-rpc-php

8. AnRs snmpd LenTIAdaUaN Uz YRNATeIUE Tagldads

sudo apt-get install snmpd

9. #AF9 zoneminder BANENDANINAINNADILUULIANDSI

sudo apt-get install zoneminder
sudo (n —s /etc/zm/apache.conf /etc/apache2/conf.d/zoneminder.conf

sudo /etc/init.d/apache2 restart

8.2 alaldau

1. dadmihusnvesivseundndu asUsinguindendudmiudauassuu way

JudwmTugIalenuiianate :nnaea ¢sgu 71 8.20

JU7 8.20 mihdenduvesszuy
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2. Wenaly “Watch Video” agil nihsnadmsuvainlovuanlviniunini 8.21

ZM streaming - Mozilla Firefox

$ 127.0.1.1

v Online 1

JUN 8.21 mwddledigldainnaes
3. Wdleviinisdenduidnsruud mivlguassuy niuwsnAenInsINve9TE UL
(Project Overview) l¥dwiunsivaeuanugvegunsal fagy 8.22
FUAL eE NsviuAndes 019 wealwanaLRgnUn
a A = o Id a
WY MUY N1INIULTUUNG

Monitoring Arome g Graph WM Video 4 Edi Welcome Admin G Logout

JUN 8.22 Uanan1mlagsIuvaesEuy
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4. Werhundlugngunsallugy asusingleyavesgunsainagui 8.23

Monitoring i Home 41 Graph WM Video  # Edit

Welcome Admin G Logout

IP:158.108.181.228 /24
Mode : Bridge

Link Quality : 0 %
Bit Rate : 0 Mbivs

127.0.1.1/home.php#

JUN 8.23 wansanurvesgunsallussuy

5. dlenalu Graph fkausuuy azuandaIuzagvesUnsaliduyiwian wu
- naiigunsel Wa/Ae dsgu 824 - A1 Traffic vesgunsal Asgun 8.25

AR NUBsF s allulsiasYIIan Aegy 8.26

Monitoring 4 Home & Graph WM Video 4 Edit Welcome Admin

(» Logout
Ubiquiti on main Building Ubiguiti on Balloon Engenius 2610 Camera D-Link 50201
Status —
zgom [ [3m [ m [¥To[ 1y [AI]

From | Jan27,2014 = To  Feb 13,2014

Tuesday, Feb 4, 11:2
Statws (1 on/0 off):

1.00

10n/00ff
o
n

28.7an 29.0an

U7 8.24 93817811U0/Un vosgUnTal
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Monitoring 4 Home  Jg Graph WM Video  # Edit Welcome Admin G Logout

Traffic =
Zzoom [m [ 3w [ 6m [vio] 1y [ A0 | From | Jan27,2014 | To | Feb13,2014
1000
750
=
£
2 500

28.Jan 29.Jan 30. Jan 15126 17:26 19:50

U7l 8.25 Traffic vosgunsal

Monitoring 4 Home  Jg Graph =~ WM Video 4 Edit Welcome Admin @G Logout
Link Quality =
2zoom [Tm [ 3m [ Bm [viD] 1y [ A ] From | Jan27,2014 | To | Fep13,2014

el

Percentage (%)

28.Jan 29.Jan 30.Jan

JUN 8.26 AN NYBIHIYL 0

6. \dlonady Video Awausnuuu azlunihdmsumuaundesiluviin PTZ
fagy 8.27 lngausavinnisidnlanad
S GV NGRS A - Ua/An Wnuananehu

Wa/An @e9a1nnass

- we1enlng 4 SEAUAe x1 x2 X3 x4
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Monitoring  fHome  Jg Graph WM Video = ¢ Edit

LIVE VIDEO

Camera
Control

Zoom: xi | x2 | x3 | x4 | Audio: ON | OFF | NightMode: ON | OFF

Welcome Admin

127.0.1.1/graph.php2id=1

JUTN 8.27 nthAIUANNGTDIYBIHALATEUY

5. Wenadu Edit Muauiiuuy azdunthdmsuuiuidasuasinggvasgunsal 1

anetavlod mugy 8.28

Monitoring 4 Home i Graph W Video & Edit

Y @

Ubiquiti on main Building

Ubiquiti on main Building
"’ IP Address ‘ 158.108.181.227]

Subnet Mask 255.255.252.0

Default Gateway | 158.108.180.1

Tx Power 0dom 2

o

JUN 8.28 nihmsuSulaeurvesgunsal

Welcome Admin

G» Logout

G Logout

a0



/a

Uszanuan

Yo-uana UIETINTIA 2YSATUWN UsEddalan 5310506209

AN AFINTTUABUANADT ALIFINTTUAIENT UMNINIBBLNEATAANT

MogUagiu 2052 0493039 wYITIANTEELNT LWALNABLMAN NTIVNY 10120

INsEWATUY 02-289-0771

E-mail kim_2890771@hotmail.com

SYAUNNSAN®N

a = a
AAAINTANW NLTUTY
L = a U a
HseudnwInaulaiy ls95sudnuausaa
J5eUANEINaUAU 15938 UINUIAUTAA

nsdnsiAoud 085-915-1462

Yns@neiiau
2551
2548
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