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Chutikan Noikanchana Academic Year 2016
Support System for Directional Long Range Wi-Fi Access Point Installation
Bachelor Degree in Computer Engineering. Department of Computer Engineering.

Faculty of Engineering, Kasetsart University.

Abstract

During deployment of long-range communication equipment, distance
between the areas, especially with obstacles, may prevent the installation team from
seeing each other. It is necessary for the installers to be informed with accurate
location, direction, and orientation of the communication antennas on both sides,
as slight misalignment can cause significant drop in signal quality. This article
introduces a mobile application that assists installers to efficiently and effectively set
up long-range wireless communication links. By providing instant feedback to the
installers via smartphones, antennas' orientation can be properly adjusted. The
system will greatly support deployment of long-range communication in rural areas
that lack communication infrastructure. This project helps the installer pinpoint the
correct setup position. It also reduce the time to setup on the field. This mobile

application facilitates a setup effectively.

Keywords: WLAN, Antenna Alignment, Monitoring, Application, Long-Range Wi-Fi
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15571 IEEE 802.11ac finundagaanil 7 Gb/s iaufienu 2.4 GHz, 5 GHz uay 60 GHz

Tudsemalneeygelildannud 2 grunud lHun 929 2194-2495 MHz wag 5060-5450

MHz [6]
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gnIN1sAWIYes Haversine [8] lunisAuim
Haversine:  a = sin2(A/2) + cos P1 + cos P2 * sin(AN/2)
formula: c =2 " atan( \/E, \/ (1 — a))

d=R-c

lne?l @ = azfign , A = longitude , R = Saflvadlan
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aunsnlnun uazgunsalleledl

- WUIYANINNAN 8 GB
- WUYAININENTEY 750 GB

- yneUsEanana 64-bits 2 LAY AIMMST 2.50 GHz

o Insdnviszuuuufinisuounsess LG Nexus 5 Android version 6.0.1
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Y0NS ToUsE

- Wi-Fi 802.11 a/b/g/n/ac, dual-band, Wi-Fi Direct, DLNA,
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- Bluetooth v 4.0

- GPS
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5G25)
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- 1MeANII 32 MB SDRAM
- wilay 8 MB
- midaudeusen3etie 1 x 10/100 BASE-TX (Cat 5, RJ-45)
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- MAWEIBVRUANINA 25 dBI

- aunsavnnulessezlnaia 30 Alaung
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n1shanaisunas aslulasiaduanwanasdiu Ubiquiti Nanobridge M5 Hvunausiail

ULSN LHTUUAIUNSDUVDIAILISLAFLDALYANDYA N9 2 A2

- hmsUabifiaanenwanesdliegluluun Recovery Ingdunnaindalasiaa

wepLwaneud siulisidnegiiudnses Ethernet Interface f93U7 8.1

U7 8.1 Yusidnuulidiaauenisanaed

N & 1 WS & A v Y a s s ¢ v Y

- msdn inadaside Negaudneduwmesiawauvatlisiaatenwanosdaiell
udAsydyUAIILAUTIREEONLIAINYDY POE Uad PoE Adapter Wiudalasias
LoALANDEATAIULNLARIAN LT VRIANULTIFYAUAAATY 4 A3 (UT 8.2)

Jelarydudiinan
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U7 8.2 Tluansaausuulisinauenanasd

mlisaauenwanassiazidng Recovery mode lngagiiiulnuansaniue fin

aduluun wisusdunslutusely (37 8.3)

3UN 8.3 Inuansanuglvun Recovery vulifiaauanizanass
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YUNEDY ANANAIULIS aslulsiadLanwanags

&

wseUlnansesltain folder Tools Tuwiu cd Inafizalwasil

1. Firmware.bin
2. XM-AP.cfg
3. XM-Station.cfg

Thdiaauenanseddinsn W config file Fo XM-AP.cfg
Thdiaauenanseddadi 2 4 config file #o XM-Station.cfg
52UUUfUANT Windows

- Buanwasu ip Wiy 192.168.1.0/24 uieleglurafieniufulifiaauen
\HANDEA
(vallY ip 192.168.1.20 ) IngllUfi Control Panel\Network and
Internet\Network and Sharing Center 1dan Change adapter options S[,ugﬂ‘ﬁ‘

8.4

_'E_" Metwork Connections

uN IE' <« Metwork and Inte.. » MNetwork Connections » v O Search MNe... @
Organize « Disable this network device Diagnose this connection = 5= + [H 0
L". Bluetooth Metwork Connection L". Ethernet ~
Soeme Mot connected “e== _ Enabled
xR g Bluetooth Device (Personal Area ... w7 Realtek PCle GBE Family Controller
l: Ethernet 2 [ VirtualBox Host-Only Metwork
S5 Disabled > _ Disabled
S TAP-Windows Adapter VG SE VirtualBox Host-Only Ethernet Ad... v
22items 1 item selected == &=

U 8.4 mii1s1e Network Connections
Y a PN Y oA .
o Tiinanv117 Ethernet WaaLdan Properties

® vHsINUULEeN Internet Protocol Version 4 (TCP/IPv4) Wanifisennagul

8.5
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"

Metworking

Connect using:

@ Realtek PCle GBE Family Cortroller

Configure...

This connection uses the following items:

l?Clierﬂ for Microsoft Networks -

IP File and Printer Sharing for Microsoft Networks

"IP\«'TrtuaIBm( NDISE Bridged Networking Driver

T Q05 Packet Scheduler

BB Connectfy Light Weight Fiter

. Intemet Protocal Version 4 (TCP/IPv4)

[ Microsoft Network Adapter Muttiplexor Protocal W

< >
Ingtall... Uninstall Properties

Description

Transmigsion Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

oK Cancel

Internet Protocol Version 4 (TCP/IPvd) Properties

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(7) Obtain an IP address automatically
(®) Use the following IP address:
TP address: 192 . 168 . 1 . 100

Subnet mask: . 255,

[
t
@
[
t
@
=]

Default gateway: 192,168 . 1 . 1

Obtain DNS server address automatically
(@) Use the following DNS server addresses:
Preferred DNS server:

I

Alternate DNS server:

[[Jvalidate settings upon exit Gt

carcel

‘Uﬁ 8.5 mimm IP address

ADUATAI1 CMD & TFTP command vinnisveaaulaenis A TFTP aslulu

cmd ﬁﬂ‘g'ﬂ‘ﬁ' 8.6

+.| Command Prompt

'gﬂ‘ﬁ' 8.6 M33380U TFTP command

WINTWIN 'tftp' is not recognized as an internal or external command,

operable program, or batch file. Tilui Program and Features - Tum

Windows features on or off = Check TFTP Client waana OK (gﬂﬁ 8.7)

ij Windows Features

SME Direct
Telnet Client

TFTP Client

KPS Services
KPS Viewer

B
NEEOOONORNEO

Turn Windows features on or off 7]

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

Windows Identity Foundation 3.5
Windows PowerShell 2.0

Windows Process Activation Service
Windows Subsystem for Linux (Beta)
Windows TIFF IFilter

Work Folders Client

Cancel

1J17'i 8.7 nmsaaarlld@ds TETP
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Asadlaniguil 8.8

mmand Prompt

5U71 8.8 uanswanislddds TFTP
- e tftp -i 192.168.1.20 put firmware.bin
- seUszunm 3-5 Wil WlhSlaanenwanaussidn fied

- 7A@EeU ping 192.168.1.20 Mndnsanamnsan https://192.168.1.20 1Jusu

w@3adu v ping laldsa TRUAeu version ve4 firmware udwhlvsifausdu
- YR9RNLN http://192.168.1.20 Tivinsewlvan configuration file Taglu
WaU System fe3URn 8.9

M [NanoBridge M5] - Syst= X W Y

&« C | ® 192.168.1.1/system.cg

NanoBridge M5
NETWORK | ADVANCED | SERVICES SYSTEM

Device

Device Mame: [NanoBridge M5 Time Zone: [[GNT) Westem Eurape ¥

Interface Langusge: Engiish

System Accounts

Administrator Usemame: [ubnt

Read-Only Azcount Enable
Miscellaneous Location
Reset Button: @ Enable Latitude:
Longitude.
nge
Device Maintenance Configufation Management
R t Davi Reboot.
ort Infe Download File | No fi

5U7 8.9 uaY System dmU http://192.168.1.20

- Twwy Configuration Management aziiiu fo3liiviins Upload file
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configuration 1ag choose file udt@anlng XM-AP.cfg

- vhnsguaumsineanululisiaaleawanesdiig 2 walUdsu configuration file

Yy XM-Station.cfg

8.2 AFnshanslusunsuUsEEnAuLENISNINY

- Wowse usb Avauilnuy
- v apk 90wy od Tulvawmes Setup 11as

- Walwd apk Tugunsnlvu na Install

8.3 A5n15lg9u

JULATIUNDULUA MY ULDUNALATU

- sirgunsallisiaaunenwaneiniuIusudy N
- WeusaiAseteliareyite LongRange WIFI Inglu#l Setting ldan Wi-FI udaiden

Fo SSID - LongRange WIFI \d8n connect ﬁﬂgﬂﬁ 8.10

[ ] © Widia1212

O Odidi213
Settings Q
Wireless & networks .
' Wi-Fi ' LongRange_WIFI
Connected, no Internet
b 3 Bluetooth

O Data usage

More
Device
4} Display

A Sound & notification

JUN 8.10 M3leusiawnsatieliang
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PINABINTITWALILNELaY 1P A1sasAAnudasasislunisnldnuesatielsans

Tl http://192.168.1.1 Td username way password ubnt

lUuau Wireless waiudeauain Wireless Security 910 none 1Jusiindu iie

AnsUasnde Tuguil 8.11

O Vdui12:20

Security: | none v
RADIUS MAC Authentication: Enable
MAC ACL: Enable

JUN 8.11 msasranuUaeadelviiuiniotislans

A5 igulugruvaaaUunantu

1. Tunthusnvesiaundiadu (U 8.12) Ivinafidu Start Lielsun1sAnms

BeoeDv o8 O © .4 i 1:48

Long Range Wi-Fi Installation

1

JUT 8.12 Bumesinaviusnvaseundiadu
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2. ﬂiaﬂﬁaga ATAIA WAy aaaagmaqﬁflmeamuﬁamé’wmamq ﬁqgﬂﬁ 8.13

U

GPS

Latitude Longitude
13.8413982 100.5702258

Latitude Longitude
15

= a s = ° | a
EU‘V] 8.13 AULMBAINANITNIBNITIYALLDUARNULNAUIVDIADIUN

3. n3eNYayAMINNNARINIAYRIANUNARAIUANENNY AIFUT 8.14

ABNBEOY YO M 40177

Barometer

Current Pressure (mbar)

1006.5268

Destination Pressure (mbar)

JU7 8.14 BuwmesinanisnsensigazidenadunaeInie
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4. duirasansvuuduinsimwg Inglivnvednsdnvinseiuiamiony
\IuTiFa3e udanm OK AUl 8.15

@ BOuy bl 00 v.diu3se

Calibrate the compass

To calibrate your compass,
rotate your device faces
magnetic north then press Ok.

U7 8.15 Buwesinanisuufianisvesduiie

5. ilnsAwinsuuadey 2t

a EeyyvauBD

O ® v .4 u 356
Installation

Place the device over the antenna.

JU 8.16 Buwesinanislnsdniunsumandayayod
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6. FunsUTuyaluwnsu Tnenyuandyaamuvsenudulinssiuivey

waeduloudeld aundnazinTomuegnddes J9na Next fsgun 8.17

CQEEEMLOYYLO ™ 40117 A0 Mi QD ©WdLo23

Installation Installation
Rotate the Antenna 89.4° Rotate the Antenna 91.4°
clockwise clockwise
Target angle : 89.4° Target angle : 89.4°
4° 89—

JUN 8.17 Bumasinanisusuyuluwnisu

£
=

7. BunsUFuyuluwn®e Inevyuandyaaau vieaslinsaiuiveundnduls

wdaly udwasanishinga faguil 8.18

a B QYUY IO ¥dubss

Installation

Alignment : 12.0

Angle: 14

SET ZERO

JU 8.18 Buwmasinanisusuysluwuins
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