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EH3

Algorithm 1: Training phasze of AE-PE
Input: Image sequences of training data

Output: PB
Network: AE-PB
labels= [Non-drowsy, Drowsy]

foreach ¢ in labels do
| PB[c]+[0..0]

end
Divide Traming data to Tram_Sect and Val Set
for epoch=0; epoch < 100 ; epoch=cpoch+! do

for iteration=0:iteration < 100; dteration=teration+! do
Sclect image sequence from Train Set with label ¢ randomly

output = AE-PB(image sequence, PB[c])

Error PB = MSE(output, image sequence)

Gradients propagated back from AE-PB with Error PB
Update the weights of AE-PB

Get the gradient of PBc] as Equation [T]

Update PB[e] a5 Equation 2]

Erld

val loss=0

foreach Image sequence in Val Set do
output = AE-PB(Tmage sequence, PB[c])
Error PB = MSE(cutput, hinage sequence)
valloss = val loss + Error PB

end

if ualloss was not decreased ofter ench 10 epochs then
| Decrease learming rate

end

end
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Algorithm 2: Recognition phase of AE-PB

Input: Image sequence

Output: PB

Network: AE-PB (trained)
PB « [0...0]

begin

output = AE-PB(image sequence, PB)

Error PB = MSE(output, image sequence)

Gradients propagated back from AE-PB with Error PB
Get the gradient of PB as Equation [I]

Update PB as Equation [2]
end

k1
N2
%]

(A) AE (B)AE-PB

1
g
(@)
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Authors Drowsiness Model Accuracy (%)

Park et al. (Park et al), 2017) VGG-FaceNet 73.06

Vot al. {Yao et al] Ema) 3D CNN 78.48

Reta et al. (Reta Cdrcamoy2018) | PCA, Fisher, SVM 70.84

Celona et al. (Celona et al| 2018) |  Multi-task CNN 83.44

Weng et al. d\’\’eng et al.| 21;?) CNN, Markov models 84.82

Shih et al. (Shih & Hsu) 2017) CNN and LSTM 85.52

Ours AE-PB and STDP 85.73
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