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Ship pilot fatigue detection algorithm based on random forest and BP
neural network

ZHANG Weite, LI Junsong, LIU Yanfei

(School of Computer Science and Technology, Zhejiang Sci—Tech University, Hangzhou 310018, China)

Abstract: This paper proposes a ship pilot fatigue detection algorithm based on random forest and BP Neural Network for maritime
navigation scenarios, which plays a significant role in ensuring safe navigation by timely detecting fatigue driving behaviors of ship
pilots. Initially, the Random Forest algorithm is used to classify feature data according to the scenario. Subsequently, the data is
distributed to different BP Neural Network models for prediction based on the scenario. Finally, a ship simulator is used for
experimental validation. The results show that the algorithm has an accuracy of 0.82, a recall rate of 0.65, and a precision of 0.69.
This demonstrates that the algorithm proposed in this paper has practical value in detecting fatigue driving behaviors of ship pilots.
Compared to physiological data monitoring methods, it is simpler, more convenient, lower in cost, and non—intrusive to the pilots.
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Fig. 1 Schematic diagram of BP neural network
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Fig. 2 Overall framework of algorithm
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Table 1 Specific operations and processes in the task
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Table 2 The change of number of fatigue members with time
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Table 3 Number of samples in different scenarios
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Fig. 3 Typical angle waveform of steering wheel in different states
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Table 4 Correlation coefficient between different driving characteristics

and fatigue driving
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Table 5 Experimental results
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Fig. 4 Experimental results of different algorithms

3 HRIE

RS o R RN 07 R GRS 1T B dle
PR AR5 1 57 2 AR N 16 TR AR
Bl s A B R 5 [ HIBED LR R Bt oy
AR I AZ A AN BT 1] PR 1 3 Dt AR A
AR 57 53 SN BRI 26 AT 7 118 il 28 00 4% ) 2
GO AR

A 3 A0 D5 B DL HEA T AR 2 B SR ) 25
FH SLTREBLARARAN BP i1 28 191 26 (9 5 0 25 34 5%
I 55 RN L AR A T 2 B [T Y | SRRy ) R LA 23
& B 2 O 28 B3 O AR 2 30 53 28 PR S TR ) o
R A RS TR AR BA —E L3, AT 72
X E T, T RENLARMA BP 28 1 2% 1
PP 2 et B0 5 ARG S0 A A 25 b 5% 57 25 A
75 T A — R ST S

Sk

(17 X3, 7 353E, A, 5. S5 EEG R AN 2 30 51 T4 6 mr iU
WE5E[ ). aCDUEE T2 2 4l (Bl A2 5 TR AR | 2022, 46
(5) :759-763.

[2] HANZU PAZARA R, BARSAN E, ARSENIE P, et al. Reducing
of maritime accidents caused by human factors using simulators in
training process[ J]. Journal of Maritime Research, 2008, 5(1) :
3-18.

(3] 8. BT AR R B SR IFRAN R Gt [1]. & hE
HAEHLS R, 2020, 10(2) ; 172-173,179

[4] SR AOBIR, AR, . FE T WIS 17T 8000 ro 9 77 2 3R
SEMI]. SR ARL TRSEE,2020,20(4) :77-82.

[5] Bbb, W, S 5. 5 5728 0 iy 72 B R RRIE [ T]. b
Tk R2#%4R ,2011,37(8) : 1175-1183.

(6] tRefl. MCRBMTLLRR[I]. ) AR Tk K224z, 2012, 29
(3):12-17.



