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ABSTRACT KEY WORD

Purpose: This study reviews publications on smart home related researches and services trends. The authors ~ £0tE —_E—
introduces a concept of smart housing platform in order to enhance the competitiveness and sustainability of smart Oéllj_‘tflzf‘?‘;g EEG
home services and technologies. Method: The trend of smart home research is identified through literature reviews. —° '
The authors analyze the technical components of the smart housing platform by devices, gateways, networks, and  Smart Home
services. In addition, issues of the current smart home are derived through the reviews on the smart home services ~ Smart Housing Platform
strategies and Al based smart home technologies. In order to advance the competitiveness and sustainability of ~ Artificial Intelligence
smart home, a smart housing platform is introduced based on the platform architecture, and a design of smart home
service. Result: The smart housing platform will allow the diversity of networking through Open-Connectivity Received Oct. 5. 2020
Integrated Gateway, and has the scalability for various participants to develop and register service modules. In i 5| revision received Nov. 3, 2020
addition, the personal information would be protected and managed by block chain technologies. Accepted Nov. 6, 2020
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2.1. Adaptive House

Mozer(1998)+ 281 AF4 55 5
e of] At @ FARYS 2o, A5t —’@r _7,3124 7s= Al
5-5= Adaptive Control of Home Environment(©]5t ACHE) A]
26l 7159k Adaptive HouseE F@stHtH1]. ACHE A|AH2 %
AW 25, 2] 2 gl thsl, £ 24 ul-8-gtet o v 2] H

8 32 Hojste] ThEA A Za)gic)

Fig. 1.2 ACHE A|2H] 2] 7| o}7|H| {2 =7
g otk A 2 A g AAE Sl 5%
State Transformation= &l 474 A7t -&Fe] Bat, 24, X[t
B 5o BA groz AudHct 3t Occupancy Model-2
A G2 ASE Jd o ol g7+ 18 E QA FH & Tt
o|2fqt 2 /e H et A AJE FHEE o]-85to], Predictors,
Setpoint Generator @ Device Regulatore= 253 &5 Ao
(Adaptive Control) & &3t}

E£75], A5 Ao} -2 7+ Al of(Indirect Contro) e} 214 Ao
(Direct Control) 2 & g3ttt 7+4 Aloj& 7AFA Ag: g
go] gt o= R (Predictor) 0] 7H53t 490 A-45H=

o=, Neural Network RS st 52 zzady

(Dynamic Programing)& &oll A58 JAHEHS
Aols Bdll FFo] o Zeo] HEste AL
(Reinforcement Learning) ©.2 F&A3RITE Mozer(1998)= AW 2
T A 714 Aot HAle A8k, £ AlolE A Aol ¥
Ao g TLAIA L, 0|9} - ACHE A|AHo] 1+ 0 2 Adaptive
House= AWl 87 Higtel #AF2ro] A e 9 @ 752712 vk
Ste 5@ AFE2t Aol AH|IAE A5k

T Decision

Device
Regulator

Setpoint
Protile

Setpoint
Generator

4% Future State

Information
Predictors

State Occupied
Representation Zones
State Trans- Occupancy

formation model

4—'—4

Instantaneous
Environment State

Fig. 1. System architecture of ACHE[l]

178 KIEAE Journal, Vol. 20, No. 6, Dec. 2020

2.2. Aware Home

Georgia Tech.2] Future Computing Environments(FCE) 1§
& 715 S0 AFARe] 5] %2 A ASH=(Context Aware)
598 A'd Aware HomeS &3t tH51[6]. £5], &7 (Speech
Recognition) ¥} ¢FH 1] (Face Recognition) 7|&2 3 E4 7]
FAE QlA|otal, AZF4 Ei ) (Visual Tracking) H 24 Q14
(Gesture Recognition) 71&& 3] 7F4 U] 944 o5 3% 49

= WA o] 2ot theFet AT A7 & oA 7]&o] e
AFAY] S TS A ohE Al LS FESIIH A2 &
7oA S 4 = AR S5 AR A5 BUE S

)

fru

)

te rr ox
I R oty

Fig. 2.= Aware Homeol 7@ 4%} <14] o}7|Hl A4 &2, Widget
2 Qe o] A0] AR Sensors 5 o2 H|o]E 2} Interpreter
9 Server2 A5 Hlo|HE A o3It} Interpreter= AT AE
E 0= Jeo AR A Aoleta, % A A¥sho]| g A A7) =
AgS s Server= AFH S 14| 58S BASHE A=,
Interpreter2}t Widger &5l €=
FTHAQ oA W

T_E‘
w5
Jlm

FRATFEEAAGIVNAE AntE £ FA R TS §
gote] S 0] Welr 8257, AT Aol Ko ES A %
HAHQ) 20tE eolz #7302 Holokn IrHoL. 2, 20t Fo|
Akl A PIE Slol 716 A2t NEYTE B $8E 7
A B2 T B AANE A0tE § 7160 AL AFL A
w31, e ol W AHE mEh

B gL AntE 5] 71 74 845 o]z, Ao|Egol,
HEYD 9 ERECR BFslu(Fg 3), 4 8.4 ¥ 4] tid

ME=cl=

Interpreter \ Interpreter :

Context-based
| Infrastructure

Fig. 2. Context-aware architecture of Aware Home[S5]
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Results Results

Fig. 3. Smart Home Technical Components

Table 1. Comparing edge and cloud computing [11]

Edge Computing Cloud Computing

* Basic Data Visualization

* Basic Data Analytics and Short Term

* Data Historian Features

* Data Caching, Buffering and
Streaming

* Data Preprocessing, Cleansing,
Filtering and Optimization

+ Data Aggregation

* Device to Device Communications

* Complex Analytics

* Big Data Mining

* Sources of Service Logic
* Machine Learning Rules
* Advanced Visualization
* Long Term Data

* Storage/Warehousing
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Table 2. User values of Smart Home[l4]
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Dependency)& Y+ Zo=® 7Hstes 24 3
(Hidden Markov Model)& &-&3to] 219 Q&7 EotS
wodote [17], AFA ol A H Al AT AE 5ol Z41717 2HEd
7ho|EE 54 0 & AlFet 6]

ERF, 259 Convenience AH] 2] o 2] 2ol e Al 7]&o] &
45|71 k. Encored Ab= 71 23] AX| &= AOLE o]g7| &
5ol = 9] A dloleE AlEsta, Q5343 AE ] Machine
Learning B2-& o]-gsto] F61& #2](Load Disaggregation)sh=
7S NESHATH8]. o1& Faf /HE AS ulE AAshA] Fie
7t 74 71719 AvdEgs ST 4 glon, $85(DR,
Demand Response) AFga} AAste] 74 Uf A2 ARS-S RUEH
2 ] 4 QIeH19].

o|ejol &, F2F Q14 B AA| E5 AlA 714 QEAARTL Alo] AfH|
2, AR 9 AgE 79k 191 7
ol MH| A, B7] A 1A H &5 55 A A 8 Alo] /‘WV\

Nl
O_u
olt
2

3.3. AULE & AH|A o]4

ARLE 5.0 AFAof| 7| AR AL} 7|EA 0 R QL E = THA] =
Table 2.9} Zro] T2 4= UeH15]. AFAP7E AUTE & AH| A0
et 7HE At flsiA= AHIAE FoF e (Safety), &%
7 (Flexibility), AF2]/d (Sociability), 971/ (Meaningfulness), &
4 (Efficiency)& R sfjof gtr}. Bl&of, /HAH K B3 (Privacy),
S A4 (Controllability), 41 i]*é(Reliabﬂity), WA Implicit), A
2-0]4 (Ease of Use), ©<=A (Simplicity)oll tigt 7144 714 &E
SEfoF AHEATE AHLE & 7]aS WolEd 4+ QA Hoh

871 2RtE §0] 7H2] S| A A ARtE E.0] AH| A Bl 7]E
A ol 5 AuH, ARz AT HAE AFE 4 e rolngt
AH| 2 7ol gty 2 Al 7]E A55E AH|AEo] 7 E
I glot, oHs] ARtE E 1S Foff 7H 7718 Vi BYE P
2 Alojsh= Au| A7} diFZo|th, whebA AHEE & tjHpo] A8} 7]
& 2-go] opd, ALgAF Yol Al QARG Aol ol 1

OFO

il

Category Values Definition
Safety * Preventing unauthorized access and protecting against sudden threats
Flexibility * Ability to understand and contextualize with respect to various users
Service Sociability * Encouraging involvement with other people

Meaningfulness

* Delivering new values and experiences

Efficiency

* Reducing effort, time, and cost to manage systems

Privacy * Being protected against information leakage

Controllability

* Remaining ability for users to organize system and control system anytime they want

Reliability * Believing that systems will function as expected and predicted
Technology
Implicit * Minimizing direct interactions between users and systems
Ease of Use * No training required to control systems or use services
Simplicity * Intuitive and clear information provided to users
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« Service Implementation Module
(Edge Computing)
« Service Results

Real-time Data

Smart Housing Platform

Data for Service Implementation

(Cloud Computing)

Data Storage Module
o Real-time Data Collection

o Data Preprocessing

o Data Storage (Raw & Processed)

Service Management Module

o Service Registration & Termination
o Service Validation
o Electronic Contract for Service

Service Implementation Module

o Service & Functional Beta Test
o Cloud Computing

A 4

| Service Module Model

Service Development Module

o Integration with Smart Home Data
o Al, Rule-based (IFTTT, If This Then C
Data for That) and Physics Models Functional

l Service Results
Service Data Storage Module

o Service & Functional Model

Service & . . .
o Service Implementation History

Service Development 4 A p
:

Model

& 8 & Service Developers

Fig. 4. Architecture and data flow of smart housing platform
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