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Estimation of Metabolic Rate Estimation for Location-based
Human Adaptive Air-conditioner in Smart Home
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(Hyun-Hee Kim, Suk Lee, and Kyung-Chang Lee)

Abstract: If an appliance perceives the location or health condition of a resident in the smart home, it can provide more intelligent
service actively. That is, while the conventional appliance is operated by manual input of a resident, the location-based human
adaptive appliance detects the resident’s information such as location, activity pattern, or health condition by itself and provides the
most suitable living condition for the resident autonomously. This paper presents the real-time location-based metabolic rate
estimation method that measures the amount of physical activity (imetabolic rate) for location-based human adaptive air-conditioner.
And, the feasibility of the algorithm is evaluated experimentally on a test bed using the pyroelectric infrared sensor-based indoor
location aware system (PILAS) that is a non-terminal-based location-aware system.
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Fig. 1. General framework of location-based human adaptive air conditioner using indoor location awareness system.
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Fig. 2. Arrangement of PIR sensors for resident detection.
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E 1 P AlA 255 (1S0 8996).
Table 1. Metabolic rates of different activities (ISO 8996).

Physical activity Metabolic rate
W/m? met
Reclining 46 0.8
Seated, relaxed 58 1.0
Sedentary activity 70 12
(office, dwelling, school, laboratory)
Standing, light activity 95 16
(shopping, laboratory, light industry)
Standing, medium activity 115 20
(shop assistant, domestic work, machine work)
Walking on level ground:
2 kmv/h 110 1.9
3 km/h 140 2.4
4 kn/h 165 2.8
5 km/h 200 3.4
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Fig. 4. Experimental test bed of location-based human adaptive air-
conditioner.
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