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Workload Prediction of Pilots Based on PSO-SVR
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Abstract: The workload of pilots has an important impact on the safety of aircraft operation. Predicting the
workload of pilots is an important means for demonstrating the cockpit design with airworthiness regulations
during aircraft development and certification. A simulated flight test is designed for a civil aircraft to collect
pilot physiological data and National Aeronautics and Space Administration (NASA-TLX) evaluation values.
Using pilot physiological data as the input and NASA-TLX evaluation values as the output, a pilot workload
prediction model is established based on the particle swarm optimization-support vector regression
(PSO-SVR) model. Compared with the support vector regression (SVR) model with default parameters, the
prediction accuracy of PSO-SVR model is 7.5%, 9.5%, 7% and 5.8% higher than those of the SVR model
under four different scenes. The results show that the prediction model based on PSO-SVR has higher
accuracy in pilot workload prediction.
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4 14.0 7.0 18.0 4.0 12.0 4.5 9.5 4.8
5 9.1 7.3 14.0 1.8 9.4 3.1 10.0 4.4
6 14.6 8.3 11.9 3.4 15.0 5.0 8.3 4.2
7 16.4 10.9 16.0 6.0 8.6 8.6 13.8 5.0
8 15.6 8.9 13.0 3.7 7.7 6.2 12.2 2.7
9 16.7 6.3 14.3 6.1 11.9 8.5 10.3 3.8
10 16.0 6.8 15.2 10.9 14.3 4.8 8.9 5.1
11 13.8 5.2 18.8 4.2 13.3 5.9 10.8 2.4
12 15.1 7.6 12.3 7.0 114 4.3 6.5 3.3
13 15.7 3.9 17.8 6.7 16.4 4.1 10.6 5.9
14 8.7 0.0 18.4 4.1 14.3 6.3 12.3 6.2
15 17.3 7.7 11.3 7.5 8.7 4.3 9.2 2.6
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Annexed table 1 Sample data for scene 1

G5 WpLThE LR E ERE  NASA-TLXME |®5 Whohix o4 fkiE IZRE  NASA-TLXHE
1 10.30 12.0 19.3 45.0 24 12.40 14.0 16.6 51.0
2 12.00 13.6 17.0 50.0 25 13.40 15.0 15.2 53.7
3 10.60 12.3 18.9 46.0 26 12.40 14.0 16.6 51.0
4 13.80 15.3 14.7 55.0 27 9.90 11.6 19.8 44.0
5 13.10 14.6 15.7 53.0 28 9.60 11.3 20.3 43.0
6 11.30 13.0 18.0 48.0 29 10.30 12.0 19.3 45.0
7 13.10 14.0 15.7 52.0 30 9.60 11.3 20.3 43.0
8 12.70 14.5 16.1 53.0 31 13.40 15.0 15.2 54.0
9 13.80 15.3 14.7 55.0 32 10.30 12.0 19.3 45.0
10 13.00 15.3 14.7 54.0 33 11.00 12.6 18.4 47.0
11 9.90 11.6 19.8 44.0 34 9.61 11.3 20.3 43.0
12 11.00 12.6 18.4 47.0 35 13.80 15.3 14.7 55.0
13 12.00 13.6 17.0 50.0 36 11.30 13.0 18.0 48.0
14 13.40 15.0 15.2 54.0 37 13.80 15.3 14.7 55.0
15 11.70 13.3 17.5 49.0 38 10.30 12.0 19.3 45.0
16 11.70 14.0 17.5 52.7 39 11.30 13.0 18.0 48.0
17 11.30 13.0 18.0 48.0 40 9.96 11.6 19.8 44.0
18 11.70 13.3 17.5 49.0 41 14.80 16.3 13.4 58.0
19 13.40 15.0 15.2 54.0 42 13.10 14.6 15.7 53.0
20 9.90 11.6 19.8 44.0 43 12.40 14.0 16.6 51.0
21 11.00 12.6 18.4 47.0 44 10.60 12.3 18.9 46.0
22 12.00 13.0 17.0 50.0 45 12.70 14.3 16.1 52.0
23 13.40 15.0 15.2 54.0
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Annexed table 2 Sample data for scene 2

i IR OB IZIRE NASA-TLXE | H%5 b oA IIRE  NASA-TLXHE
1 19.30 19.2 15.1 57 24 18.30 18.5 15.7 58
2 19.60 19.5 14.9 60 25 22.80 21.9 13.0 53
3 19.10 19.1 15.2 54 26 17.80 18.1 16.0 60
4 20.00 19.8 14.6 62 27 22.60 21.7 13.1 57
5 23.90 22.7 12.3 58 28 21.30 20.7 13.9 60
6 21.50 20.9 13.8 59 29 17.80 18.1 16.0 54
7 17.30 17.8 16.3 54 30 22.80 21.8 13.0 62
8 23.90 22.7 12.3 60 31 18.00 18.2 15.9 57
9 20.60 20.2 14.3 53 32 11.10 13.1 20.0 60
10 18.20 18.4 15.8 60 33 12.60 14.2 19.1 55
11 24.40 23.1 12.0 58 34 9.55 11.9 21.0 50
12 17.20 17.7 16.3 53 35 18.70 18.8 15.4 57
13 18.00 18.3 15.9 60 36 13.40 14.8 18.7 59
14 24.00 22.8 12.3 57 37 18.70 18.8 15.4 50
15 20.80 20.4 14.2 60 38 11.10 13.1 20.0 54
16 23.00 22.1 12.8 54 39 13.40 14.8 18.7 49
17 18.00 18.3 15.9 62 40 10.30 12.5 20.5 46
18 20.30 20.0 14.5 58 41 21.00 20.5 14.1 48
19 22.70 21.8 13.1 59 42 17.20 17.7 16.4 57
20 18.00 18.3 15.9 54 43 15.70 16.5 17.3 45
21 24.80 23.4 11.8 60 44 11.80 13.6 19.6 49
22 21.40 20.8 13.8 53 45 16.40 17.1 16.8 53
23 22.40 21.6 13.2 60
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Annexed table 3 Sample data for scene 3

Gt NI R E IR NASA-TLXH |45 WEFE LRAZfE ZRF  NASA-TLXHE
1 29.9 27.7 13.4 70 24 29.7 27.5 13.5 69
2 23.6 22.7 15.8 61 25 26.8 25.2 14.6 66
3 28.9 26.9 13.8 68 26 23.0 22.2 16.1 61
4 23.4 22.5 15.9 61 27 23.6 22.7 15.8 61
5 23.7 22.8 15.8 61 28 29.7 27.5 13.5 69
6 24.5 23.4 15.5 63 29 26.7 25.2 14.6 65
7 25.7 24.3 15.0 64 30 26.2 24.8 14.8 65
8 31.5 28.9 12.8 72 31 31.7 29.1 12.7 72
9 26.7 25.2 14.6 65 32 21.8 21.3 16.5 59
10 24.6 23.5 15.4 63 33 24.9 23.7 15.3 63
11 29.4 27.3 13.6 69 34 27.9 26.1 14.2 67
12 23.3 22.4 15.9 61 35 25.6 24.3 15.0 64
13 28.7 26.7 13.9 68 36 22.6 21.9 16.2 60
14 26.6 25.1 14.6 65 37 30.2 27.9 13.3 70
15 25.2 24.0 15.2 64 38 26.4 24.9 14.7 65
16 27.5 25.8 14.3 66 39 21.8 21.3 16.5 59
17 31.2 28.7 12.9 71 40 24.9 23.7 15.3 63
18 24.9 23.8 15.3 63 41 28.7 26.7 13.9 68
19 30.8 28.4 13.1 71 42 30.2 27.9 13.3 70
20 27.3 25.6 14.4 66 43 32.5 29.7 12.4 73
21 22.8 22.1 16.1 60 44 24.9 23.7 15.3 63
22 30.1 27.8 13.3 70 45 29.4 27.3 13.6 69
23 30.4 28.1 13.2 70
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Annexed table 4 Sample data for scene 4

s MBI O RIRAE NASA-TLXE |45 MBI oA ZIRAE  NASA-TLXE
1 47.7 34.8 11.70 84 24 47.3 34.5 11.80 83
2 50.6 36.6 10.80 86 25 45.3 33.2 12.40 81
3 42.1 31.2 13.40 78 26 52.9 38.1 10.00 88
4 45.8 33.5 12.30 82 27 53.7 38.6 9.70 89
5 52.7 38.0 10.10 88 28 44.8 32.9 12.60 81
6 52.8 38.0 10.00 85 29 45.7 33.5 12.30 82
7 43.5 32.1 13.00 80 30 50.0 36.3 10.90 86
8 53.6 38.5 9.82 89 31 43.8 32.2 12.90 80
9 41.7 30.9 13.60 78 32 39.5 29.5 14.30 76
10 43.5 32.1 13.30 80 33 41.6 30.9 13.60 78
11 42.4 31.4 13.40 79 34 48.1 35.0 11.60 84
12 48.8 35.5 11.30 85 35 54.5 39.1 9.52 90
13 55.3 39.7 9.26 91 36 35.2 26.7 15.60 72
14 47.6 34.7 11.70 84 37 43.8 32.2 12.90 80
15 47.2 34.5 11.80 83 38 37.3 28.1 14.90 74
16 51.3 37.1 10.50 87 39 41.6 30.9 13.60 78
17 54.4 39.1 9.50 90 40 42.7 31.6 13.30 79
18 55.5 39.8 9.20 91 41 47.0 34.3 11.90 83
19 51.7 37.3 10.40 87 42 56.6 40.5 8.85 92
20 474 34.6 11.70 83 43 49.1 35.7 11.20 85
21 55.1 39.5 9.30 91 44 44.8 32.9 12.60 81
22 43.8 32.3 12.90 80 45 39.5 29.5 14.30 76
23 47.2 34.5 11.80 83
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