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Implementation of Home Monitoring System Using a Vacuum
Robot with Wireless Router
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Abstract  The recent trend in home network system includes intelligent home environments that remote
monitoring and control service is achieved without restrictions by device types, time, and place. Also the use
of a vacuum robot in homes is gradually generalized on account of the convenience of the use. . In this paper,
we proposed and realized new home-monitoring system with the employment of an self-movement robot as one
trial for realizing an intelligent home under home network environment. The proposed system can freely
monitor every where in home, because the system effectively overcame the surveillance limitations of the
existing monitoring system by attaching a Wireless Router and WebCam to a commercial vacuum robot. The
outdoor users of this system can readily monitor any place which they want to supervise by controlling a
vacuum robot with mobile telecommunication devices such as PDA. The wireless router installed with Linux
operation system "OpenWrt" made it possible for the system users to transmit images and to control a vacuum
robot with RS-232 communication.

Key Words : 2 E|Z, OpenWrt, Open Interface, RS-23254l.

.M 2 2 A= 1 gl FHEaE Huie ARsbA7)7E

o] MEHIZ AZH | Azt Fadl Aol A3
d AHEE ATse Ae gt 2EHIA
Ae| 2= g Mulze] FH7F e drlee 4
NE, Aedue AREET 2o AAo] ML, BUEY Aulx, FRIPHE77 A%
“2A8)9, BASYE HHEAT T AE| 2, A Aul s, AL 914 Aula F ok

‘A=), A 2Hjbe66@chungwoon.ac kr) g Aul27) ok
422} 2008.8.7, $HLE 2008.9.5

FHAHS AGOE o7i7ka Y AN FUE

43t fuANL 5 2olE § 502 2A9AH 4

S 73 -



20084 102 eH=HQIEULS

==X H8d M55

HAZRE Alglo] A Aav|E Zo] Wy thix o}
E AgHor £ Bolthn HAg dvhe A W
of HZ ARAFRE Alolo] A171S B Y 2 AFL9)
Heg o & 7Hge A o) ALge] A Holuba 9= F4)
ot

Aol 1Y s FAE & ZUHY A2d
& Yo RE < ZUEYsdE dA7} glon,
1 @AE FE] A e UFY BE 5 sidE
£ ZoE 34 "k B =RANE 71FE ZUHY A
29 FAHE Bgste] Hujol N o)Fo] Fsd &

O

U A2ES AT FAH R o] EAld
< &4 l Eﬂﬁs}ﬂ ‘v‘]sﬁ 5& “1%8 7HR] e HEE
1 71, 47AE o83k o]
o 7P-‘5—f5& ¥ ZYHY /\li%% TEsHA HaE
2 9ol 74 719 S FoM a2 Re] o
Fohs ) 9de B 5 U se, 7 3R

@+ stream

HAZE EH}

2o ATy 2] i H3t 7lEAY Ao
FE I ok A S2o] Aty PFshe X
2RO Ay Az 7VA, A5 AF Sl
AR AL Fe BE ves
71% At @ F Aok 28 g AR
AUl A AA 19 2R A=A 2
+8 5 AR e ATy 2R st AgS
Atk 18 12 58 2R gig Aujx =
4 2Ro2 BFsd BT 9l

N
PIF
oz
2

P OH

ofi
2
B # ﬁ

:‘_"4
fe oo
>

i e o ottt

e
o md
T

M= ﬂlO ﬂm Fol'

o =

2 Rt A

i
fd

e mﬂ

!

e
GRS JEEL T
P AdaX "G RRE |

o~ gEAvizeR wed] GlE dwErF |

*é IedEL R R pIRL, URER

Wowoa

ol 87, 4%, S32XF |

e xd, A9 TEE R E |

a3 1. Xs™ 2R 27
Fig 1. Classification of intelligent robot
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A9 ipk #H71A dadel= ipkg upgrade
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Fig 4. system composition of home monitoring
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£ 8-pin AYEE F3t9 ROI (Roomba Open
Interface) 2 2] Serial B Ho|AE A Fdch ROI
£ o]gslo] Eule] BE 71FS Aoty FaE A
9] zrolU wiglaly A & g 9,151-[3] 4][:)[6[7][8]

1 Vpwr Rmmba battery + {unregulated)
2 Vpwr Roomba battery + (unregulated)
3 RXD G — 5V Serial input to Roamba
4 TXD O ~ BV Beriai output from Roomba
5 oD Device Detect input {active low} — used te wake up
Roomba from sleep
& GND Rountba battery ground
‘ 7 GND Roswriba battery ground

. SH A2|E ZE £
. Roomba's Serial Port Pinout
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Firmware
Version

B 2. ¥3H3col ¢ojg 37| | Lirux version 2.4.30 {mbm@reboot) (gec version 3.4.4 {Openwint-1.0)} 21

WHITE RUSSIAN (RCE)

\ Kemel Version oy Nov 6 17:35:21 PST 2006
Currert

et e S9tJan 100:00:38 UTC 2000

MAC Address  00:17:31:F8:30:CF

Table 2. Command Opcodes and Data Bytes

START 128 0x80

0 I8 8. OpenWrt x|
BAUD 129 0x81 1 Fig 8. OpenWrt institution
CONTROL 130 0x82 0
SAFE 131 0x83 0 Eeh P98 Bk HEsid 19 99 2 gRol U
FULL 132 0x84 0 om o]g Tt FH71E A3, telnet o|U sshE
POWER 133 0x85 0 Esle] 9A44 H&E btk
SPOT 134 0x86 0
CLEAN % 0x87 0 e ————
MAX 136 0x83 0 ro 3;5 . {33‘)} 1 ba&suord'
DOCK 143 Ox8F 0 fousyBox W o0 (2@05 oo 4040000} Bl it-1a shell (ash)
DRIVE 137 0x89 4 elp’ bullt- tﬂ ‘conmands.
MOTORS 138 0x8A 1
LEDS 139 0x8B 3 - = ¢
SONG 140 0x8C 2+2N #iuz 0z Vodﬁ: Hix the Yodkd and Hahiva togsther
+ | oz Kahlua over Ice, then float the creamor =~
PLAY 141 0x8D 1 + /22 crean milk on the t§n S
SENSORS 12 OxGE 1 f"f’@"”’“ .
I 9. BN T 3H
3.4 KM 2]7| AEZ|A AMH Fig 9. connection screen of remote
£ Aol N A FH7) 229 Au A0 g
A st ik fFA FR7] ol OpenWrt White 3.4.1 2E2|Y MH
Russian RC6 W% @& A3 /7] 715 9ol 3% 102 camsrv ¥4 F-&olch 7 tinje] 2o 7

Linux OS 9% 3174 319tk OpenWrt E¥lo)x|o] 3 &, B9 Z, frame delay, port 5 o2 873 44& &
&3] vlolUa] Fele] WMT BE B & 4 k. T AT E =FIME ¥ camsrv 1 SIF S’z A
openwrt-brem-2.4- squashfsttx B} tpeure} 2 BHGATh SAAEE SIF(320 * 240) ©] 1, stream ©.2 A%
A Bg7)o X SR B8] =) xAyp ST dvlo) 1L, portE default® 49400]th. Etold
Embedded 7]710] 31, %%OM OaZgo] )50 917] E0IAME 1921681114940 0.2 &3 stream dlolE
o) Y ES =9l TFTPS o|&ate Axjsich Ax7t & & & Uk & =FAE camsrv Z2I302
FEHW T2E PCA 10216811 F22 il 3¢ FHIIER 534 AE3Ath
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roo(i)oen“rt ~# camsrv —help
camsry v0.3.4

(c)2002 Matthew Painter
Usage: camsrv [options]
Eemple: camsrv —r YGA —d v *devyoe /dev/v\deo\

Exanole: camsrv -w 320 h 24EI -file
Exanple: camsrv ——delay 10-2 '1<:er’( uDIoad pl --fite cam.irg

General options

display verbose information (for debugging)

display version and exi

width of captured 1mage

height of captured i

use standard (esolutloﬂ (see below)

save PPM/JPG image of first frame captured and exit
JPEG image qua}ity percentage (value between O and 100,
defaults to 75)

-2 ——ipegquality NUM

P -—scrmt HLENN[ run FILENAME after each image is captured

P ——port. port to run the camsrv server on

-d -—delay M.M‘M_lﬁ | NM delay (in seconds) between frames are captured

- ”capturedelay LE) portion of delay where camera is enabled (for image stabilisation)

- loop still image capture. Enabled if streaming is

also enabled

~L —log FILENAME log verbose output messages to FILENAME

-0 —device PATH path to video device to use (defaults to /dev/vldeoO)

-S —-stream streams to java client. This is enabled by defaul
if —file 15 not used

-h —help display help

Philips specific option:
F ——framerate NM framerate of camera (integer between 4 to 30)
- —comoression NM  camera comoression (0.,

s —shutter NM shutter speed (0 [65535) default: automatic
-g ——agc NUM automatic gain control override (0..65535)

Default resoiution modes:

Mode Resolut ion
SOCIF 128:36
S IF 160120
0C1F 176144
SIF 320x240
ci 352288
840480
root&benlvrt k2 |

38 10. camsrv =M
Fig 10. option of camsrv

a9 112 oA HE sile o
AgH s Ae BT o

stream o] E]7}

Frame 0 (4263) '7+JF\F”—” C - 20 Hiﬁﬁ B YY" #H %e5-% A 2219 <<

BFAFE:KQ Cr B Beii-9& 899930939909399090930999390000C
el r| frrrern g - 7% r“"\J L[4} B 1NA-IQas A7 4B BR
WI$30r? { T |2%& ()+45678%:COEFGHUSTUVWX YZcdefghijstuvwxyz 2l B S RIS
#$viopZA gAY DY ﬁmﬁm?ﬁmm B rerrrrrrrrn ul-g
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T27U, & 71ch(7%'-1|',’.‘1r712"“ n: #5SGP7qZLR? 1B AR? Mluko%- R7H"Vr7TS§’77
22 INS P P @155 77 2(D-72tFm S-L7EE24EA? | BE B-WR Hp=KTRv 2vE 1|73
ﬁ%Cﬂ???{T X7tENz 2580 YR ofRURPE? B U7 NULeQBUS P EERIES 12 7-)0 73
Gl H -G TEHUTIRBE Brel _2m 27]-74 24P (L2270 R @ BR7WH0?7?
Neroiztf8ec?z) 7279 Bz 1S70RHI 77279 1B /2P 7%bE? PZE7BH R 777
EBY CSHEER 77=HR-+AGMUAL S SAK-07e7?) |27 1e7 TR
[M7&7~Re z H7WeQIBinm 272WS4[77X? Q7€ 8?77 42778 [yBIE 42\ &
{729EC BRI PEBPUHI@?- THE HIER0Rbo it S IRH? “22a7-NnE
(UL E070D? 2 AIN?-17717 1 £21€ 1 SHEQ% 73Q7 +0" Wb 557 BeWE7?
B0 AR GH 12 2o (/2L 27 N7 BB 7Q R |7 “HTIATX B SHK%E
7 ZU%? 5, 7R 772! <5 17RHGIF 1221277 |

a2 11, AEE Hlolg
Fig 11. stream data
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el 4= 9l Window Mobile 5,02 £ 3h9l.oH, A
£4 Qe o] 2= VS 2005 A Gt 22 FHEG

7] e CHeZ 7&‘3%%1 3 Z2ads AgsiEd
NET Framework7} Ax=jojo} e}, PDANE NET
Compact FrameworkE A x|3te] L2388 A3 3ich
Z2OYS FAER Aol A% TCP/IP Eo|dE
Stream Hlo|E]& wrol Display 3t

4.1 HamRo| ¥
2222 jRobotiit2] Roomba Discovery Z2-& A}

£33t viE gl &5 Al A 168VelL, d&oR
AHEE A9 oF 4ATE A& AR AR HY ok H)
$EE 500mmy/sel L, AR A AT 4+ ok =3,
OSMOZ W3d Z239E do|E o] ROI AH
o]&E AHEE F UEF ST

PCellA ROI HIZEE 9J3) A=3t 3|2 & Ao A
2 AZ HA=AE glsty] A% LEDS 7805CT <t
MAX232 3-8 AHE3Ih 7806CTE Roombadll Al Wk
E 52 A¢S 3 5vEEoew uyFo] LEDS
MAX232 H& FE8hed 2900k T3 MAX2R 3L
Maximiitell A4 SHE IS} vlo]H B4 5 A
stk HFE ‘?ﬁi" < serial XEUY parallel XE]
€ o 12ve] Ao NS Al HH, mtol e A4

ol & 5VE FAISH 0}314 3 F7H) o2& §lof
Fo] A FAE & F A 3Tk

g7l 78
SUSM-J WL-500g Premium 5%

—%*}%3}%4 B (20 X12) EEE et o} o

o3t USB7171& 051 g & 9}3 9 717] 7] AR 2
$ dolg BA& JYsith E3 Linux 247499

OpenWrtE A X3l Yad T2 a8 2Hdste] A
A

$24 247 Mips CPUZ Ho} gtk 12jne,
Intel x8 CPUE AMH-3HE AFEHA Aod & A
Ao} B7M537] Wi Z2EPC(Fedora Core 58
A)oll Cross Compile 8738 F&34th

server Z2 1YL TCP/IP 541§ &3] EolAE
A e WA E 2A31] serial BAOR HAEES

Aolatdet. SAEPCOA F43 2 Cross Compile $F ¥
APdE FFATR7IAA FLE3 Al A
stgict.
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if{strstrirline,"010100")) //H &
sprintf(sd_buffer, "¥ckckckckc" ,0x89,0x00, Oxca, 0x80, 0x00) ;
else if{strstr{rline,"010101")) //2 &
S‘printf(stbuffer,"%(%C%c%{%c",OKEQ,OKff,O‘)ESG.DXGO.U’xOO):
else if{strstrirline,"010102™)) //X% 2 & 7|
sprinti(sd_buffer, "%c%eXc¥cke” , 0xB, 0x00,0x64, 0x00,0x01);
else if(strstr(rline,"010103")) //2 2 & 7|
sprintf(sd_buffer, "%c¥cXccke ", 0B, 0x00,0x64, OxEf, Ox{);
else if(strstr{rline,"010104")) //& X
sprintf(sd_buffer, "%chcXckcke" , 0x89, 0x00, 0x00, 0x00,0x00) ;
else if(strstr{rline,"010105"))
sprintf(sd_buffer, "kc%c”,0x80,0x82);
else
sd_flag=1;
1f(tsd_flag){
printf("Roomba Move\n"});
write(s_fd,sd buffer,5);
}
else
sd_flag=0;

a2 12, M =227
Fig 12. server program

aP12e MY T2 dREE RAFT Yo
Ay Z2 oo FaL Feo|AEdAN 2 ﬂﬂ)kl?\li
v aste sFE s AlgR dAxE ELH e 98
o) e T2 AoA sd_flagd 4&&5‘%
Aol & el sgE= AT Alal%‘; D%IAIXI% LAY
A drt

29 138 TCPAP Zdto|dE g aoelt), 7o
A RAFE AXY HAZE AE 8 AHE F&
He 34E BoFa 9]

private bool portOpen()
[

try
{

ipep.r = nev Parse("182. 168,
v. InterNetvork, S

9999);
yae, Strean, Protocoiiyee, Ten)s

client_r Connect( ipep_r);
| return true;
|1
| cateh (Exceotion ex)
{
Hessoaes Showlex Nessage, “Error!!™);
return false;
)
)

12 13, PDA =23
Fig 13. PDA program

4.4 HAE
29 142 784 § 2603 A2YE voida 9
o 494 B8 Bazegel Bz oAl 2 A9
o) 990 A5 i 15 AT ol28 B
& 9lolA 2 glol F74 FA7ISH WAL L3k

J21 14, FTHE E DLER! AAH
Fig 14. home monitoring system of implementation
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e AE7L Y, st Bole WEEA HES HE
A HH HAaREo] o]FstA Hrh

L_Juuuu

a2l 15, PDA Aldd 31
Fig 15. PDA execution screen
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