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Activity Recognition Approach Using a Low-Resolution Infrared Sensor
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Abstract: The worldwide problem of population aging is becoming increasingly critical. To avoid accidents
involving the elderly living alone, the study of the daily activities of the elderly using recognition and
monitoring algorithms has become a research hotspot. This paper proposes an action recognition approach
using a low-resolution infrared sensor. The proposed approach uses an infrared sensor to collect temperature
distribution data in the detection area, and then processes the temperature distribution data, extracting multiple
features in the four dimensions of time, temperature, deformation, and trajectory. Finally, the K-nearest
neighbors algorithm is used to identify the five poses of “walking,” “bending,” “sitting,” “standing,” and

“falling.” Experimental results demonstrate that the average accuracy can reach 97% and that the accuracy for

falling is 100%.
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Table 1 Comparison of thresholds under different ambient

temperatures and installation spaces

Ambient temperature  Laboratory  Living room

22°C 1.66 1.65
26C 1.71 1.73
30C 1.75 1.76
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Table 2 Euclidean distance cross-validation results

Test:Train  K=3 K=5 K=17 K=9 K=11 K=13 K=15
1:1 96.67%  96.8%  96.4% 96% 95.6%  952%  95.2%
1:4 97.33% 97.67% 97.33%  97%  96.67% 96.33%  96%
1:9 94.67% 95.33% 95.33% 95.33%  94%  93.33% 93.33%

R3O DIGTUE A ISR
Table 3 Manhattan distance cross-validation results

Test:Train  K=3 K=5 K=7 K=9 K=11 K=13 K=I15
1:1 97.73% 97.73% 97.20% 96.53% 96.93% 96.53%  96.4%
1:4 98%  97.67% 97.67% 97.67% 96.67%  96% 96%
1:9 96.67%  96% 96% 96%  95.33% 95.33% 94.68%
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Table 4 Comparison of the results of five classification

algorithms

KNN SVM RF DT NN
Bend 96.7%  92.8% 96.6%  97.9%  97.5%
Stand 98.3%  97.3% 95.4%  96.3%  90.9%
Sit 91.7%  75.8% 88.7%  91.3%  83.3%
Fall 100%  99.1% 98.2%  96.3% 100%
Walk 98.3%  95.6% 97.4%  96.7%  95.4%
Accuracy  97% 92.12%  95.26%  95.7%  93.42%
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Table 5 Comparison of the results of three algorithms
Method in Method in
Ours
paper [10] paper [11]
Bend 96.7% 88.7% 94.7%
Stand 98.3% 87.3% 93.5%
Sit 91.7% 78.8% 90.5%
Fall 100% 97.6% 96.7%
Walk 98.3% 95.4% 100%
Accuracy 97% 89.6% 95.1%
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