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ABSTRACT

KEYWORD

Purpose: The purpose of this study is to evaluate applicability of a model that can estimate MET in real time for Z&&

multiple occupants as well as single occupants for application of PMV-based control in building environments.
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Method: Based on joint recognition stage and activity classification stage, a model that can estimate MET of oA T a7
cocCLoTE=20o

multiple occupants from indoor images was proposed. Pose image dataset collected from the internet and

self-captured in the lab was used for model training. For the performance evaluation of the model in single and  Metabolic Rate

multiple occupants condition, experiments were conducted in a test-bed on three activities; sitting, standing, and
walking. The model was evaluated with the accuracy of real-time activity classification and representative MET

Thermal Comfort
Multiple Occupants
Predictive Mean Vote

estimation which was most frequent value in a given period of time. Result: The real-time activity classification

accuracy of single occupant for the three activities was high in the order of sitting, standing, and walking. The A CCEPTANCE INFO
representative MET estimation accuracy of single occupant applying the 1-min frequent value was 100% for all ~ Received Jan. 19, 2023

three activities. The representative MET estimation for multiple occupants showed an average accuracy of 88.8% in  Final revision received Feb. 10, 2023

1-min frequent and 100% accuracy in 5-min frequent. The result confirmed that the proposed model can be applied
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in the actual environment, when applying the representative MET value to multiple occupants.
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Fig. 2. Training dataset of indoor activity
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Fig. 3. Model training result
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Table 1. Experiment cases for multiple occupants (Three people)

Case Case 1

Time 0-5min 5-10min 10-15min
Subject 1 2 3 1 2 3 1 2 3
MET 10| 10|17 |12 |17 | 10| 17 |12 | 12
Activity | sit sit | walk | stand | walk | sit | walk | stand | stand

Case Case 2

Time 0-5min 5-10min 10-15min

Subject | 1 2 3 1 2 3 1 2 3
MET | 10 | 12 | 1.7 | 12 | 1.0 | 1.0 | 1.7 | 1.7 | 12

Activity | sit | stand | walk | stand | sit sit | walk | walk | stand
Case Case 3
Time 0-5min 5-10min 10-15min
Subject | 1 2 3 1 2 3 1 2 3
MET 10|17 |17 |12 |12 ]10]| 17 10| 12
Activity | sit | walk | walk | stand | stand | sit | walk | sit | stand
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Table 2. Classification accuracy of single occupant experiment

Activity Sitting Standing ‘Walking
Time (1.0 met) (1.2 met) (1.7 met)
0-1min 93.3% 55.8% 61.3%
1-2min 97.9% 59.2% 61.7%
2-3min 98.3% 62.5% 71.2%
3-4min 94.6% 67.1% 65.7%
4-5min 95.8% 44.2% 71.3%
Total 96.0% 57.8% 64.4%
Major error Ermror 1 Error 2 Enror 3
Actual Standing Walking Walking
Estimated Walking Standing Sitting
=L
Image
example

o il 1| gd /
Fig. 4. Examples of major errors for activity classification
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Fig. 5. Representative MET result for multiple occupants
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