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Development of Power Line Communication based Home Network Message
Specification and Systems for Digital White Goods
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Abstract - In this paper, a home network message
specification and systems based on the Power Line
Communication(PLC) are proposed. As a case study,
the home network message specification and systems
for the white goods are proposed. It is designed for
the various home appliances from the lightning to the
white goods using power line communication based on
Internet protocol. The proposed home network system
is composed of the home network message
specification with browsing S/W and embedded H/W
design based on the power line communication.

1.4 £

g 2 2 kA AE sbA AEF U] AxdE
o) AEE o|Fo A # Utk A2 o AU wA
o2 MANNES Lﬂé%ﬂ 2o dAMNE AT HY
Eo) IYHT gt 0P 2T7EL JHYUE FF A
A AR e 28y gerE, "“*—‘3 7W Aul 2 A 9
JeidlE 58 47 717 A/S T o AR o A
vla Fej2 veva o (1, 2, 3l

oldd Bl % FH& fatd AMEAe) He A
Held A4 "° syt A2 43 FAE S
%94 AEH ) 2F FHHA Rk okeEd AUrh
°1’4°/Bl"4£ °1°1 |, Ag7], AR, $F
5 7t o EAstE o8 Ax=dE T3k

'r Fig=as Ea’i =Y F d1n g2 T
0
-y

O
d1ad
Rl pg ol o

L A ofl ¢ oo 2L
o ¥ 18 = nfo o S mek oln
4G
J{;"
1o 2,
255
=L ok
St p
¥ 1 £ oo

o
0
*a

780l “1'5}7] A e GEd 2 7=
94°F sted, HlHdY plug & play 7%,
self- conﬁguration), Z& AolE T3 e

5 Ugs 2721 L 5 AA v 5l A2 &
A o 7R AV 71 olfjels WA R of
g HAA el nEEHT o ME GE g 4
HE9 1A AEE M2 A5 FXel 71538A 8o,
FE AAAY ngg 53 A3 Qr%*é% g53tes R
< FwtolA ¢ HE B Euid £& o] 4% <IHY
9 Mul2E T3 A4ale A 7HAr71Y A E e
g oo FAsA Y £ e FRE FSsed I
T} [7, 8, 9, 10.

7)&9] WA7}A (White Goods: WA, AE7], Q)
A, ool & F)g WAA FH(Message Specification)S
B9 LonWorks{4]8] tefollAs 7hahet Wadme] g4
A7t Hol vk 28y, o] FAAME WY o
Edo] Hidg B3 EUHIE 5 AT Ho )

¥, U2 HXFSEF  CEbus(Consumer Electronic

>
, 2l
1 2, to slo

24

bus)(3] 7} e, CEbus®) A% 2 9 7)71¥(Eho)
o, B, 5) 5 de @ A%, ~Zd 29 59 0
We A o Y a9 FHE o] EAUL

Z =99 &89 3+ UPnP(Univeral Plug and
Play)[9]9l 4 = 4l&tell Home Appliance A3z aFA
T olgd Ao BRAL =73 AYS AP 3

a9t 4 ECONET(Energy Conservation &
Health Care Network)(5], &% ¢ EHS(European Home
System)(6] Z& AT AP EFEo] dou, &
AARNE WA 7] FEe s ALsoAR Mg H

AR FEe gAY 2R 9AY ¥oloh

E =RoA Ackste AFAM Jwky g HAIF
TP 2 AlAEe WAl 7bd & 7pAT7) AAkRbEe] |
R R—’v‘-a AN £ YEE s B3 GFES AT
3, AR e RE MB A2Rg 5§ #e ¥ <+
Q= FHL ATty Aok B =FoAAE 94 7hAv)
719) #HE *}%Xl'ﬂ Abgdte Mu2gE FHoR gF
9 AR F2E AAHEY.

Mg olo] A 2FdME B =FoA AddEE F
YEYI AN29y F2E w3 st 3"“’“’*1‘_
o] & WA 71A7]7] & WAX Fekel] wis) YES
4 FoHE ol oj4d FE E Wi dis J=
8, 5 FoME 288 deo

2. MM Jjgie] & HEYT A|AH

2.1 HOPES

(Home Network on PLC embdded System)

B A7 A9 HNMS(Home Network Message
Specification)® VDS(Virtual Device Services) M'd-&
AAD glen, B =FdAde =Hugd ﬂl"i“&(Control
Network)el sigEE @A 7PHE WAz g F2 0
=3

a9 1 At XEY 72

Z e Aot Folxe 77lY 32E S
ot Aojrl2A AR £ ded(2d D, F A
= Aozt ®HE 777 AFESE Mulx § 2L
VDS7F EstA =, & Auje & JEYAR Fd
A50)d gE AW 2E JHAVI7IZE AFEE
VDS ¢ 71X 1 A "tk olgd VDS W HEE
ol g3t T My el 7isdl thE 8t HE3
$HEHE —’?—33 Al ©thDSA(Device Specific Attributes)

iy

- 709 -



t 4 AgEz AFFHE AAEL AYdds REZ
VDSE F34 Muj2g agss 728 /H¥3 Ut
VDS
Information Objects
Vendor Name
Podel Nawe
YOS logical. Physical.Status
[ Variable Access Object ]
| Data Base Object 1
Action Service Objects
a9 2 VDS &
29 2% Agd VDS 7 &y F2E vehin g

. A R(Information) AME 71718 = A=
(Logical Status)®t £# 3 A e(Physical Status) ¥ 7|
71 AR AFNZ Yol At W (Variable) F2 Ax:
EUEd 4 AoE A8 0% dFEL g3 27 g%
AAolt}. Data Base BAe T2y Jae/es
e F¥E AAEZold. 83, Action Service
Objects® ©istol2e] Z2adg 7|5A7E A=
A FAEZD o] A= ¥SE HZ MY ¥E w
¢ BAE ARA "

2.2 HNMS VDS9 3=
£ =84 AdHAA A 749 vpSey =z
oS de 28 2= F2E o)F3 YUY VDS
A F2E 4T o) o\-rovm
typedef struct VDS_info {
Visible_string vendor_name;
Visible_string model_name;
" Logical_status | vds_Jogical_status;
Physical_status vds, physical_status;
Resource_list list_of_action_service;
Resource_list list_of_data_base;
Resource_list list_of_variable_access_lists;
} VDS_info,
vDsH =¥ e gad Feye Cha- Yz §
CECEEY

typedef enum Logical_status

{
L5_State, changes_allowed,
LS _No_state.changes_allowed,
LS, Limited_services_permit,

} Logical_status;

tvpedef enum Physical_status

{
PS, Operational,
P3_Partially operational,
PS_Inoperable,
PS_Needs_PowerOn;

} Physical_status;

2.3 ZF 718 2|171¥ Object #+x2| ofx)

E 194 E.3& HAA, oojZ, AEsle z ¥4
AAEL d9sta ok B A AL gy
o AN Hoe W Y7} REL olf£n B =B
A FodE §452 S WEAY Fu skd 34 4
N 97 st e mdEo] Zauvl =Y}
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E 1. ofoj7le] ¥4 AA(Variable Object)
Name Type { Description { Type Description %V/
| ojojmjemum (idle, cold_air,
AC_S lean_air,| R
>tatus enum A €7 hot_;ir?an air
AC_RoomTemperature Jint |31 SHEE : R
AC. TargetTemperaurelyy  fayex My w
BA A" s
AC_TargetTemperature {int ;Ai.?E] a5 R
AC._AirFource lenum 31"347? 3 3 mum(loglyéhm)edium, R
AC_AirFourceSet enum [¥% A" enum(l%hmfdium w
AC_AirUDDirection  limt | § % Z % Flim-o0z - 0w | R
AC_AirUDDirectionSet fimt | &%, % Fln-ooz - 0w [ w
. o QA za mistuet { bool autol
AC. LFDirecti truct it LF R}
_Ar] ion struct 12 war 917 r}n degree;
= truct { bool auto;
AC_AirLFDirectionset fstruct |5 %, 3% ¥ fm LFdegree: w
%&g(seesfwavmn \ime 3‘21‘ A A w
AC ReservationTime  [time |13, 4% R
AC_CurrentTimeSet ~ Jtime |71 %, ¥ w
AC_Current Time time o1, €Y R

F 2 AA AAA9 ¥F AA(Variable Object)

Name Type | Description CategoryTR/W
MO_Power enurn |14 ) Fel JOn/OH ’R/W
MO_Status eum (379 BHrun, S0 JRW
MO_Door enum gopq 29 % open, close JR/W
MO_Temperature float v 25 97) R
MO_TemperatureSet float e 22 27 W
MO_Start boolean |2 A)3} On W
MO_Protection enum 2E¥ 7% On/Off !R/W

MO_Warming enum X 7% On/Off
MO_Warming Temperature|float B& &2 44 lonoff

MO_EndingAlarm enum ¢ AF On/Off R/W
{IMO_EconomicPower enum 24 7% On/Off JR'W
![MO_I\ienu,.Seiect enum  [ohr e 7)o cooke fyy
MO_Timer time ALg AT e R
IMO_TimerSet ime  |AHg Az 24 w
|

otef Aol A Az}t IR Data Base AES 23
o) T T Ay 2 AL GE2EE e R4
gish o) dis) HeE sz Yt Microwave Oven
o vy AY, 25, &%, Algd g AYE g
=)

typedef struct DB_info {
Visible_string  data_base_name;

DB_State state;
)} DB.info;
typedef struct MO_DB_Data {
kindof MO_Select Select;

unsigned int ‘Ternperature;
int Hurridity;
tme Time;
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}MO_DB_Data;
typedef enum kindof_MO_ {
Warming,
Cook,
grill
} kindof_MO_Select;
Action Service Objects & AZFd %z ¥H& 7%
g Ao dEA ool ot
typedef struct AS_info {
Visible_string  action_service_name;
AS_State state;
Resource_list  list_of_data_base_names;
Visible_string  start_argument;
} AS_info;

E 3. Al¥r1¢e ¥4 A (Variable Object)

Name Type| Description Type Description l‘}V/
enum {idle, washing,
(WM_Status enum g;’“‘_ﬂ g,;ﬂ,é“y‘ rinsing, dryving, | R
= & pumping }
= = = lenum {very_soft, soft,
WM_MaterialSet  [enum [ 3ES FF hoard |W
very_hard}
o enum {verv_soft, soft,
'WM_Material enum :‘3 359} EF h ar | R
= very_hard}
struct { P
2 bool Hot_Water; //on,
'WM_WaterSupplySet fstruct %) E"Xi;‘é“g‘ ® off w
™ bool  Cold_Water;//on,
off }
strulct { "
- - bool Hot_Water; //on,
WM_WaterSupply  |struct | ) FHCE ) #orf M R
h i bool Cold_Water; //on,
off }
'WM_WaterHeightSet |float |5 9 4 W
'WM_WaterHeight float |& ¢ 2471 R
g\gI:d_WashingMethod enum |HE By 4w f)enum { auto, manual w
WM_WashingMethod [enum {48 4 g7 [snum { auto. manual)
M djob apeystruct { .
s o 1+[bool Reservation;
'WM_ReservationSet  |struct g])% NZE B Time: W
B 'WM_method method;}
A et gglsuct(
' . bool Reservation;
'WM_Reservation struct 34)7] (R B Time: R
= ‘WM_method method;}
'WM_CurrentTimeSet {time :lll?;l‘ﬁ% A w
WM_CurrentTime ~ |tme |43717%, ¥ R
: . Mg gd o
WéM[_Washngemam time |77 9] E‘;% A W
goe! T 3
M ; ; A e
(WM_WashingRemain| time |7Hxi o) Eﬁ.‘% N R
g ki Ml
WM _AutoWashingjbo ol RE A" A w
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