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Living behavior estimation in real house
using smart meter and HEMS
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Figure 1 Schematic of Log data collection system.
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Figure 2 Processing details at Node-Red (D.
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Figure 3 Processing details at Node-Red @).

5. RERIRIR

—HFEZDOX v T, ) BT AETO =B E R RICE
Ba B L BSRTOREE L A~ — F A —&—»
LEEREORFENZIG L FENOa L FD
EDHEEE ZINET 5 % eneQube[10] 2 EFH L T 5 4%
ZRICKI LT 1 HOEEEZ TS L SUERMRIER >y FU—
7 DA BRI LB O BIEIC K D INERFOT — X DK
HEP O T4, 3 HMEE 3 SICRE L SREOF B
FERIL A XK 4,1% 5, 6 1T

X 4 FEBRREO v
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Figure 5 Experiment environment®
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Figure 6 Experiment environment()
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Bt 522 BESHES il Bake

2019/4/12| 0:00:20|Ventilator 192.168.11.5 |0x72 |Oxe2 (0x0000

2019/4/12| 0:00:21|TV 192.168.11.23 |0x72 |Oxe2 [0x0000

2019/4/12| 0:00:22|Washing_machine_gube |192.168.11.7 |0x72 |Oxe2 [0x0000

2019/4/12| 0:00:23|PC 192.168.11.9 |0x72 |Oxe2 [0x00be

2019/4/12| 0:00:24|Hairdryer 192.168.11.4 |0x72 |Oxe2 (0x0000

2019/4/12| 0:00:25|T-fal 192.168.11.27 |0x72 |0xe2 [0x0000

2019/4/12| 0:00:27|Rice_cooker 192.168.11.28 |0x72 |0xe2 [0x0007

2019/4/12( 0:00:27|Microwave 192.168.11.20 |0x72 |0x85 [0x00007eba

2019/4/12| 0:00:29|Air_cleaner 192.168.11.3 |0x72 |0x84 |0x0001

2019/4/12| 0:03:20|Ventilator 192.168.11.5 |0x72 |Oxe2 (0x0000

2019/4/12| 0:03:21|TV 192.168.11.23 |0x72 |Oxe2 [0x0000

2019/4/12| 0:03:22|Washing_machine_qube |192.168.11.7 |0x72 |Oxe2 |0x0000

2019/4/12| 0:03:23|PC 192.168.11.9 |0x72 |0xe2 [0x00bf

2019/4/12| 0:03:24|Hairdryer 192.168.11.4 |0x72 |Oxe2 (0x0000

2019/4/12| 0:03:25|T-fal 192.168.11.27 |0x72 |0xe2 [0x0000

2019/4/12| 0:03:27|Rice_cooker 192.168.11.28 |0x72 |0xe2 [0x0007

2019/4/12( 0:03:28|Microwave 192.168.11.20 |0x72 |0x85 [0x00007eba

2019/4/12| 0:03:29|Air_cleaner 192.168.11.3 |0x72 |0x84 [0x0001

2019/4/12| 0:06:20|Ventilator 192.168.11.5 |0x72 |Oxe2 [0x0000

2019/4/12| 0:06:21|TV 192.168.11.23 |0x72 |Oxe2 [0x0000

2019/4/12| 0:06:22|Washing_machine_qube [192.168.11.7 |0x72 |Oxe2 |0x0000

2019/4/12| 0:06:24|PC 192.168.11.9 |0x72 |Oxe2 [0x00c8

2019/4/12| 0:06:24|Hairdryer 192.168.11.4  |0x72 |Oxe2 [0x0000

2019/4/12| 0:06:25|T-fal 192.168.11.27 |0x72 |Oxe2 [0x0000

2019/4/12| 0:06:27|Rice_cooker 192.168.11.28 |0x72 |0xe2 [0x0007
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Figure 7 Operation log data collection system.
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B3 BrZl) | IEEXS SR ER | HERRIRAR | HERRIRAR
2019/4/12|20:00:23 TV 0x0000 Low
2019/4/12|20:03:23 TV 0x0000 Low
2019/4/12|20:06:23 TV 0x0000 Low
2019/4/12|20:09:23 TV 0x0000 Low
2019/4/12|20:12:23 TV 0x0000 Low
2019/4/12|20:15:23 TV 0x0000 Low
2019/4/12|20:18:23 TV 0x0000 Low
2019/4/12|20:21:23 TV 0x0000 Low
2019/4/12|20:24:23 TV 0x0000 Low
2019/4/12|20:27:23 TV 0x0012 High
2019/4/12|20:30:23 TV 0x01b9 High
2019/4/12|20:33:23 TV 0x01b9 High
2019/4/12|20:36:23 TV 0x01b7 High
2019/4/12|20:39:23 TV 0x01b4 High
2019/4/12|20:42:23 TV 0x01b8 High
2019/4/12|20:45:23 TV Ox0lba High
2019/4/12|20:48:23 TV 0x01b2 High
2019/4/12|20:51:23 TV 0x01bO0O High
2019/4/12|21:05:25 TV 0x01b5 High
2019/4/12|21:08:25 TV 0x01b2 High
2019/4/12|21:11:01 TV Ox0laa High
2019/4/12|21:14:01 TV 0x01b2 High
2019/4/12|21:17:01 TV Ox0lae High
2019/4/12|21:20:01 TV 0x01b1 High
2019/4/12|21:23:01 TV 0x01b6 High
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Figure 8 TV operation status.
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Figure 9 Collected target equipment operation status per day.
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Figure 10 Power consumption of the whole house by smart

meter.
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Figure 11  Total instantaneous power of collection target

devices.
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Figure 12 "Rated power consumption, standby power

consumption data".
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Apriori

Minimum support: 0.1 (480 instances) // figc/N 3 FEFE
Minimum metric <confidence>: 0.1 //  ft/IMifgf5 i
Number of cycles performed: 18 //E1TH A 7 /LKL
Generated sets of large itemsets:

Size of set of large itemsets L(1): 3
Size of set of large itemsets L(2): 2

Best rules found: /fhiH L 7=/ — 1

1. ¥& ¥ ¥ ='Blof3' 599 ==> JK fil %% =Blof3’ 583
<conf:(0.97)> lift:(1.01) lev:(0) [7] conv:(1.37) //PiiEkE D 2
MR & E TR RS OTE B ) DMV BE(EEE 0.97

2. 7 L E =B3of3' 660 ==> ¥k f 2% =Blof3' 628
<conf:(0.95)> 1ift:(0.99) lev:(-0) [-6] conv:(0.78) //7 L B DH
BENDENE LR OHEBRE AR S E 0.95

3. 4k B %% ='Blof3' 4613 ==> 5 L E ='B3of3' 628
<conf:(0.14)> 1ift:(0.99) lev:(-0) [-6] conv:(1) /AR a5 D 14 E FE
TIPMENE Z X, 7 LV EDOMEEINME FEFE 0.14

4. KK BR 4% ='Blof3' 4613 =—> ¥k ¥ K& ='Blof3' 583
<conf:(0.13)> lift:(1.01) lev:(0) [7] conv:(1) //4RER#S D 14 &
FTIMENN FETERE DOV BB 1M\ FE(ZE 0.13
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Figure 13 Behavior trajectory of residents.
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WEE (%) BE=E (%)
REEEITH 35.70 JEv %y Fy 2.30 TR 220 ()
Y e SR 18.16 BRI — RFEE 2.51 1.36
BERATETER 7.72 R~ ey 0.42 4.09
o FURER 5.85 BT —% v F v 4.59 47.73
KEE-YEVS 1.88 F v F v oRHEE 4.59 FLE 40.91
RHEE — R ARAT 3.13 *yFroUEvs 251 TR L 0.00
RHE—F v T 4.18 * v F oA 3.97 BFLYY 0.00
Yy S oREE 2.09 At 100.00 IRERER 5.91
U B 7 - BT 0.42 At 100.00
14 TR & g =
Figure 14 Behavior trajectory of residents.
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Figure 15 Behavior trajectory of residents.
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