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Design and Implementation of a Home Network System on OpenWrt
using Android Remote Control
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ABSTRACT . .

This paper introduces a home network service system using a low-cost wireless router on OpenWrt which can be remotely
controled by Android devices. The proposed system consists of an embedded system development platform for home network
service control based on OpemWrt embedded Linux, an embedded system development platform, a remote control on
Android, and a home linghting device made by an interface board with LEDs. The prototype system is made of a wireless
router of Buffalo, WZR-HP-G450H, Arduino Uno interface board with LEDs, and an Android development kit of
HBE-SM5-S421. The operation was performed by TCP/IP programming for Android remote control, socket programming
between Android development kit and wireless router, and UART communication programming between the interface board
and wireless router. The implementation result shows that a low cost home network systme could be implemented with a
wireless router.
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[root@localhost geniekerI#t ssh 192.168.1.1
hroot@192.168.1.1"s password:

BusyBox v1.19.4 (2812-88-18 B8:59:15 PDT) built-in shell
mter ‘help’ for a list of built-in commands.

Cash)

ingredients inte mixing
= 1/4 oz Gin tin with ice, strain into glass.
= 1/4 oz Amaretto
* 1/ oz Triple sec
= 1/4 oz Peach schnapps
= 1/4 0z Sour mix
= 1 splash Cranberry juice

a8l 2. SSHE RFEMER7|2] OpenWRTO| H&5t stH

%3} Linux Fedora 13l 212} 7
o S T30 19 3 ©
do A% OpenWrt WA/|E$7 S

Guest 0S(ubuntu or Fedora)
Virtual device (Gl

ToolChain

X86 Architecture

Host System

Target
System
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[BusyBox v1.19.4 (2812-88-1@8 B8:59:15 PDT) built-in shell
[Enter "help’ for a list of built-in commands.

Cash)

Pour all ingredients into mixing
tin with ice, strain into glass.

* 174 oz Vodka

* 174 oz Gin

* 174 0z Amaretto

* 174 oz Triple sec
* 174 oz Peach schnapps

* 1/4 0z Sour mix

* 1 splash Cranberry juice

froot@0penkrt: & 1s

root@opentirt : 8 _
3% 4. RFMSRII0 HREE TCP

9 5= XE W3 E AAste] TCP &7 A std&
Poto], Mol ITeIAE S 7] FHE HolErh

[Enter “help’ for a list of built-in commands.

1/4 o0z Uodka
* 1/4 oz Gin
* 1/4 oz Amarctto
* 1/4 oz Triple sec
1/4 oz Peach schnapps
#4 0z Sour mix
splash Cramberry juice

Pour all ingredients into mixing
tin with ice, strain into glass.

root@0pent) Is

jroot@0penkdrt: “# ./serial_Target 56888
lsize @ 3

ARDUIND Port ,deu/ttyACMB opened, waiting for board to boot up
Please Connect
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Socketd t_Arduino uino controll
| —
Arduino Controller Now State : 50
IP Address

192.168.1.1

Port Number

50000
— Disconnect
(a) (b}
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Router Buffalo WZR-HP-G450H
CPU Atheros AR7242 @ 400mhz
RAM 64MB
USB lea USB 2.0
Language | ANSI-C
IDE Linux Fedora 13 (2.6.34.9-69.fc13.i686.PAE)
0S OpenWrt(Backfire_10.03-ar71xx (Linux Kernel 2.6.34))

H 2, ADEE MM AIY

Smart-Phone HBE-SM5-54210
Samsung Exnos 4210(ARM Coretex A9 based Dual
Processor
Core)
LCD 7“ TFT LCD(800x480)
Touch 7" Capacitive Multi-Touch Screen,
Jea Capacitive Touch Key
Storage 1Slot microSD(T-Flash) 8GB Card, 1Slot SD/MMC
Memory 1GB LPDDR2(Integrated on Processor)
Connectivity 10/100 Base-T Ethernet, Wifi(802.11 b/g/n),
V| Bluetooth(Ver2.1 EDR class 1)
USB USB 2.0 device(USB Micro Type),

USB 2.0 Host(USB A Type),
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RS232 Level UART(Stereo Type)
RS232 Level UART(9pin D-sub)

Language | Android 2.3.5(Gingerbread)
IDE Linux-Kernel 2.6.35.6, u-boot 1.3.4

UART

¥ 3. QE{mo]A HE MM At

Interface-Board Arduino Uno
Micro controller ATmega328
RAM SRAM @ 2kb
Language AVR-C
IDE Arduino 1.0.1
(ON] Cross-Platform
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root@0penkdrt:"# Is

root@0pentdrt: "#
lsize : 3
ARDUINO Port sdevsttyACMA opened, waiting for board to boot up
Please Connect
CDnnected Client 192.168.1.174:9191

1§ :1
s 1 S =1

.sserial_Target 588808
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