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I. INTRODUCTION
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II. BACKGROUND AND RELATED WORK

A. Frameworks
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B. Environment Control
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C. Smart Home
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III. SCENARIO-BASED FRAMEWORK
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A. Descriptive Documents for Users
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1) Profile: RENBHREZRLM > A FhREFEELET
F M B ILKAFIA Profile T8k T AT A E TR M6 A
Fa B 0 ARBARE B Ay » Bk R TAKER
B~ BARETAKRE T FF o Profile &2 &R X i B
89 F 30 ~ sensor A7 actuator 89 HLAE o AT H R A Gse i A
TR sensor T VAT F AT K 0 AR actuator 7T AT
FEH o BH D 2RI REHEZ L F TR MM o

Uhttp://www.nest.com/

Table I
EXAMPLE FOR THE NODE PROFILE

Node ID | 0001

Room living room

Sensor [temperature:digital.6, light:analog.4]
Actuator | [fan:digital.8]

Node profile 704k 7 418 &R & # 2689 F 30 > 4o Ta-
blell> 7 ID~ ATER SR > RAREAN B L@y
& T3 M © Sensor AL Ay “temperature:digital.6” K &
BERBSKELZNIBH 6 M digital 42 & > Actuator
A R AR A X o

Table 11
EXAMPLE FOR THE SENSOR PROFILE

Sensor ID | Name Type Sampling Period | Valid

0001 temperature | digital | 100ms [-40,125]°C
0002 humidity digital | 100ms [0,100]1%
0005 motion digital 1ms 0,1

Sensor profile 24k T ID #2 BT /& 6942 & » 4= Table
s LR 6gZ AL o e A B A digital 2 analog 89
AR AL ~ K8 BRI S F5F o

Table III
EXAMPLE FOR THE ACTUATOR PROFILE

Actuator ID | Name Voltage | Power
0002 fan 110V [50,901W
0004 lamp 110V [11,15]W
0005 curtain | 110V 60W

Actuator profile 324k 7 ID FoPT 4L B » AR B E R
R R ERIICENEFF > 4o Table [ ©
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Table IV
EXAMPLE FOR THE OBJECTIVES

Objective Expression | Index Valid
Climate % THI 0~40
Lighting % illumination index | 0~1500
Ventilation | % carbon index 0~10000
Privacy binary
Table V
SEMINAR RELATION TABLE

Actuator | Climate | Lighting | Ventilation | Privacy

fan V4 V4

lamp V4

curtain V4 v/
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4o Table [VI» 1% M % 4345 T ;A # JE 5] Objective /& T 89
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B EERL 15% 0% 15%° A AHELETIEH
Lighting > Fl 8§ 2 € " 2 38 /2 Climate ## Ventilation °
™ % Scenario A 4 —F BHGEFIE AL TH
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% Privacy * @ B4= Table [V] AT = » %18 TM & &1 #
Privecy #8 M 89 € £ R A curtain > & 8 £ % g 45 5] R
curtain B M o

Table VI
SEMINAR SCENARIOS

Scenario Climate | Lighting | Ventilation | Privacy
Empty 15% 0% 15%

Quiet Work | 60% 60% 60% N
Presentation | 95% 20% 95%

Discussion 90% 85% 65%
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B. Process Flow
Figure 2| % T R B AL > H—EERRMEA — X
REAAFTRE :
o Start
B ERAAGMLEN  §EERRERLTH
ET M AAAE T Scenario #) A A} o
o Configuration
BREBERARTETAHOEMETN > TAH
ZEANBFBHHE > A d Configuration KILA FEHT
Start BTG AH AL AR -
o Communication

fan

Actuator

Actuator lighting  ventilation privacy

Actuator

v/ QuietWork

climate

lighting

spotlight

’ : Discussion

curtain

4

4/

Empty

Figure 1. Profile, Objective and Scenario
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Command Example Description
<ID> reset 0001 reset 0001 B 4L 2] #1465 #k &
<ID> sleep 0001 sleep 0001 A — 18 idlet) 12 [

<ID> insert <pin>:<type> 0001 insert 4:motion 000149 pin 4%% % motion sensor

<ID> set_period <pin>:<value> 0001 set_period 4:1000 000149 pin 4 © 1% % #6583 % 1000 ms

<ID> write <pin>:<value> 0001 write 8:1 00019 pin 8 ¥ A 1% High * 0% Low

Figure 4. Command Set
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IV. ADAPTIVE CONTROL
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A. Encoding
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Table VII
GENETIC ALGORITHM PARAMETERS

GA Parameters Discription Out Setting
Max Computation Time | 3x X 89T JL 0¥ B 10 seconds
Max Rounds RROFEE K 500

RRGFIERILESE | 50
RREGFHRT —REE | 10%

Max Standpoint
Max Selection

Population Size HEF AR 50
Number of Actuators TERE 8
Sampling for Actuators | B ix X BB R & 3
Crossover Rate FEAES 90%
Mutation Rate REEE 10%

B. Fitness
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Table VIII
FITNESS FOR CLIMATE

air-conditioner | fan
comfort measurement (climate) | 0.1 0.6
energy measurement 0.7 0.3

[ average [ 0.40 [ 045 ]

4o R R % & Scenario 89 F o BT AE R4 R E A
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Table IX
FITNESS FOR CLIMATE : DISCUSSION

air-conditioner | fan
comfort measurement (climate) | 0.1 x 0.9 0.6 x 0.9
energy measurement 0.7 x 0.2 0.3 x 0.2
[ weighted sum [ 023 [ 0.60 |

# actuator ° 1233 £ 89 é*%;ff":“@?kf # > B B fitness 89
’\%EE/’(J&%‘XKTB AR o
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V. EXPERIMENTS

A. Experimental Design
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Table X
SCENARIO GOAL

18 A G R IEAAS &

Scenario Climate(THI) | Lighting Ventilation (CO2)
Empty 11~30 200~350 300~700

Quiet Work | 20~26 500~750 300~700
Presentation | 16~19 350~500 1300~2000
Discussion 16~19 750~1000 | 1300~2000
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B. Evaluation
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VI. CONCLUSION
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