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SRERE (EDA)

. 22424 BEYE m
. 17943 Training , 4481 Testing
(80% Training, 20% Testing) ~ ~
. 10 1BHER) - -
e 388 Imbalanced & -

raw_da
plt.figure(figsize = (18,18))
sns.set_style( 'darkgrid')

sns.countplot(raw_data[ 'classname'])
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=R A EE (Preprocessing)

M rom keras.utils import np_utils
. N N 18
Y_train = np_utils.to categorical(y_ train,num_classes=18)
Y_test = np_utils.to_categorica test,num_classes=1@
T RIHE RIS *E
/r é \ / E % \ Y_train
> 8., 0., 0.],
> 8., 0., 0.],
®., 1., ©.],
®., 0.1,

[e
[e
[e
[
[e s> @],

[e , ©.]], dtype=Ffloat32)

. Image Augmentation S
j: ?}@ _I;l— ﬁ % train_datagen = ImageDataGener‘ator(zﬁzgiiﬁa:gé.gz’é?;:

zoom range = 0.2,

Ove rflttlng hor‘?zon‘Fal_ﬂiP = True,

validation split = 8.2)

 Resized image
430x640 into 240x240

« Normalization




~—— Layer (type)

Model: "sequential 15"

1%

Output Shape Param #
conv2d 36 (ConvaD) (Mone, 238, 238, 128) 3584
max_pooling2d 33 (MaxPooling (None, 119, 119, 128) 8
flatten 11 (Flatten) (Mone, 1812608) )
dense 31 (Dense) (Mone, 18) 18126090

Total params: 18,129,674
Trainable params: 18,129,674
Non-trainable params: @

Accuracy:

[60.14%, 60.01% 1]

o>

Low Accuracy

Model: "sequential 18"

A8 (Model Illustration)

Layer (type) Output Shape Param #
conv2d 48 (Conv2D) (Mone, 238, 238, 128) 3584
max_pooling2d 41 (MaxPooling (Nome, 119, 119, 128) @
conv2d_49 (Conv2D) (Mone, 117, 117, 64) 73792
max_pooling2d 42 (MaxPooling (None, 58, 58, 64) 0
flatten 15 (Flatten) (Mone, 215296) 0
dense 38 (Dense) (None, 256) 55116832
dense 39 (Dense) (Mone, 10) 2570

Accuracy:

[47.14%, 52.01%1

Underfitting

Layer (type) Output Shape Param #
convad 50 (Conv20) (None, 238, 238, 128) 3584
max_pooling2d 43 (MaxPooling (Nome, 119, 119, 128) 9
conv2d 51 (Conv20) (None, 117, 117, 64) 73792
max_pooling2d 44 (MaxPaoling (None, 58, 58, 64) )
convad 52 (Conv2D) (None, 56, 56, 32) 18464
max_pooling2d 45 (MaxPooling (Nome, 28, 28, 32) )
flatten 16 (Flatten) (None, 25088) )
dense 40 (Dense) (None, 256) 6422784
dense 41 (Dense) (None, 10) 2570

[72.92%, 70.56% ]

[



B (Model lllustration)

Model: "sequential 5"

Layer (type) Ooutput Shape Param #
convad 16 (Com2D)  (None, 238, 238, 128) 3584
max_pooling2d_13 (MaxPooling (None, 119, 119, 128) 4]
conv2d_17 (Conv2D) (None, 117, 117, 64) 73792
max_pooling2d 14 (MaxPooling (None, 58, 58, 64) %]
conv2d_18 (Conv2D) (None, 56, 56, 32) 18464
max_pooling2d 15 (MaxPooling (None, 28, 23, 32) 4]
flatten 4 (Flatten) (None, 25088) 4]

dense 11 (Dense) (None, 1824) 25691136
dense_12 (Dense) (None, 256) 262400
dense_13 (Dense) (None, 1@) 2570

Total params: 26,051,946
Trainable params: 26,051,946
Non-trainable params: @

Accuracy: [86.52%, 85.46%)
Optimizer = adam

Loss = categorical_crossentropy
Batch size = 32

Epoch = 10

Activation Function =



B2 B{E (Hyperparameter Tunmg&

Batch Size Training Testing
32 70.08% 69.63%
64 86.52% 85.46%
128 88.13% 87.31%

256 90.67% _ 90.12% |
560 92.54% 91.72%
Activation Function Training Testing
softmax 97.17% 94.79%
ReLU 80.56% 80.15%
Sigmoid 92.54% 91.34%

)

I St@p 1

D 3

GOAL

Epoch Times g Testing
10 92.54% 91.34%
20 92.78% 91.54%
30 92.80% 91.72%

« ZSIFEKZ

Best
Hyperparam
eter



) B (Model lllustration)

o« FERA W
- 7278 Overfitting / Underfitting R9IR 22

Model accuracy Model loss
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Layer (type) Output Shape Param #

conv2d_1 (Conv2D) (None, 224, 224, 64) 1792

&
conv2d 2 (Conv2D) (None, 224, 224, 64) e VG G - 6
112, 112, 64) 8 h

max_pooling2d 1 (MaxPooling2 (Mone,

conv2d 3 (Conv2D) (None, 112, 112, 128B) 73856

conv2d 4 (Conv2D) (None, 112, 112, 128) 147584

max_pooling2d 2 {MaxPooling2 (None, 56, 56, 128) -] o Accurac . {86 520/ 85 460/ ]
 conv2d_5 (Conv2D) (None, 56, 56, 256) 295168 yo . O[ . O

conv2d_6 (Conv2D) (None, 56, 56, 256) 596880

conv2d 7 (Conv2D) ({None, 56, 56, 256) 508888 . .

max_pooling2d 3 (MaxPooling2 (None, 28, 28, 256) ] C Optlmlzer - adam

conv2d_8 (Conv2D) (None, 28, 2B. 512) 1180160

conv2d 9 (Conv2D) (Mone, 28, 28, 512) 2359868

convad 16 (ConvaD) (one, 28, 78, 517) 7350808 e LoOSS = Categorica| Crossentropy

max_pooling2d 4 (MaxPooling2 (None, 14, 14, 512) 2] -

conv2d 11 (Conv2D) (None, 14, 14, 512) 2359808

conv2d 12 (Conv2D) {None, 14, 14, 512) 2350808 - B t h 1 — 140

conv2d_13 (Conv2D) (None, 14, 14, 512) 2359808 a C Slze

max_pooling2d 5 (MaxPooling2 (None, 7, 7. 512) 2]

flatten_1 (Flatten) (None, 2508B) 8 A EpOCh — 25

dense_1 (Dense) (None, 40896) 182764544

dropout_1 (Dropout) (None, 4696) ]

dense 2 (Dense) (None, 4696) 16781312 o O O O O

ST TR —— T T ; « Activation Function = Sigmoid

dense_3 (Dense) (None, 10) 8194

Total params: 134,268,738
Trainable params: 134,268,738
Non-trainable params: @




=

Epoch Time Training Testing
20 84.81% 83.79%
: | —tE0 ]
25 86.54% 85.34%
30 86.84% 85.47%

Activation Function Training Testing

softmax 91.70% 91.75%
Rel.U 74.56% 74.15% — Step 3

Sigmoid 86.54% 85.34%

)

& (Hyperparameter Tuning&

Batch Size Training Testing

140 82.14% 82.15%

280 85.41% 84.11%

560 86.54% 85.34%
Best

Hyperparameter
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=R A EE (Preprocessing

Resized ' BacktoRGB

100
125
150
175

200

60 50 100 150 200

86 x 86 224 x 224

Datadirectory = 'C:/Users/Jasper/OneDrive/Desktop/mrlEyes 2018 @1/"
Classes = ['closel’, 'openi’]
for category in Classes:
path = os.path.join(Datadirectory,category)
for img in os.listdir(path)
img array = cv2.imread(os.path.join(path,img),cv2.IMREAD GRAYSCALE)
backtorgb = cv2.cvtColor(img_array,cv2.COLOR GRAY2RGB)
plt.imshow(img_array,cmap="gray")
plt.show()
break
break

img_size = 224

new _array = cv2.resize(backtorgb,(img size,img size))
plt.imshow(new array,cmap="gray")

plt.show()



=Y (Model Illustration)

R oot e ommr o« Accuracy: [98.79%, 98.95% )

conv2d_8 (Conv2D) (None, 222, 222, 32) 856
max_pooling2d_8 (MaxPooling2 (MNone, 111, 111, 32) e o .
« Computational Time = 1617.4 sec
conv2d_2@ (Conva2D) (None, 1689, 1@9, 64) 18496
max_pooling2d ¢ (MaxPooling2 (MNone, 54, 54, 54) e

conv2d 1@ {(Conv2D) (Mone, 52, 52, 128) 73856 C CompleXIty - Medlum

max_pooling2d_1@ (MaxPooling (None, 26, 26, 128) @

conv2d 11 (Conv2D) (None, 24, 24, 128) 147584 A Optlmlzer — adam

max_pooling2d_11 (MaxPooling (Mone, 12, 12, 128) e

flatten_2 (Flatten) (None, 18432) e .
dense_4 (Dense) (None, 512) 9437696 ¢ LOSS = blnary—crossentro
dense 5 (Dense) (None, 1) 512

Total params: 2,579,841 o EpOCh —_ 5

Trainable params: 9,679,841
Mon-trainable params: @

« Activation Function =/Sigmoid
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B2 B{E (Hyperparameter Tumng@\

Activation Function Training Testing
softmax 50.54%  53.45%  E— Step1
Sigmoid 96.86% 96.39%
Step D — adam 06.86% _ 96.39%
RMSprop 06.81% 97.37%
Epoch Time Training Testing
5 06.86% 97.39%
10 07.85% 07.41% _ Step 3
20 08.29% 97.50%
GOAL Best

Q Hyperparameter
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\

Type / Stride Filter Shape Input Size
Conv /s2 JXI NI x32 224 x 224 x 3
Conv dw /sl 3 x3x32dw 112 x 112 x 32
Conv /sl 1x1x32x64 112 x 112 x 32
Conv dw / s2 3 x 3 x64dw 112 x 112 x 64
Conv /sl Ix1x64x128 56 x 56 x 64
Conv dw / sl 3 x3x 128 dw 56 x 56 x 128
Conv /sl 1x1x128 x 128 56 x 56 x 128
Conv dw / s2 3 x3x128dw 26 x 56 x 128
Conv / sl I x1x128 x 256 28 x 28 x 128
Conv dw / sl 3 x 3 x 256 dw 28 x 28 x 256
Conv /sl 1 x1x256 x 256 28 x 28 x 256
Conv dw / s2 3 x 3 x 256 dw 28 x 28 x 256
Conv /sl 1 x1x256x 512 14 x 14 x 256
Convdw /sl | 3 x3 x 512dw 14 x 14 x 512
Conv /sl 1%1x512 %512 14 x 14 x 512
Conv dw / s2 3 x3x512dw 14 x 14 x 512
Conv /sl 1 x1x512x1024 | 7x7x512
Conv dw / s2 3 x 3 x 1024 dw 7x7x1024
Conv / sl 1 x1x1024x1024 | 7x 7 x 1024
Avg Pool / sl Pool 7 x 7 7Tx7x1024
FC /sl 1024 x 1000 1x1x1024
Softmax / sl Classifier 1 x 1 x 1000

MobileNet =42
Accuracy: [98.79%, 98.95%]

Computational Time = 3856.8 sec
Complexity = High
Optimizer = adam

Loss = binary_crossentropy

Epoch =5

Activation Function = Sigmoid
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@

ENCER R VGG-16

Training Accuracy 97.17% 91.70%
Testing Accuracy 94.79% 91.75%
Training Loss 0.1492 0.2710
Testing Loss 0.1405 0.2521

Training Accuracy 08.29% 95.79%
Testing Accuracy 97.50% 95.95%
Training Loss 0.0558 0.0348
Testing Loss 0.0823 0.0317
Computational Time 1617.4 3856.8 &
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Big Data Analysis

Voice of Customer

Talking on the phone: left
Talking on the phone: right
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https://towardsdatascience.com/drowsiness-detection-system-in-real-time-using-opencv-and-flask-in-python-
b57t4f1fcb9e

https://data-flair.training/blogs/python-project-driver-drowsiness-detection-system/

EyeNet: An Improved Eye States Classification System using Convolutional Neural Network, IEEE 2020 22nd
International Conference on Advanced Communication Technology (ICACT)
https://towardsdatascience.com/review-mobilenetv1-depthwise-separable-convolution-light-weight-model-
a382df364b69
https://medium.com/datadriveninvestor/review-on-mobilenet-v1-abec7888{438

Dataset

@ hitps://www.kaggle.com/c/state-farm-distracted-driver-
detectionSmiley delivery man in car with mobile
@ http://mrl.cs.vsb.cz/eyedataset


https://towardsdatascience.com/drowsiness-detection-system-in-real-time-using-opencv-and-flask-in-python-b57f4f1fcb9e
https://data-flair.training/blogs/python-project-driver-drowsiness-detection-system/
https://towardsdatascience.com/review-mobilenetv1-depthwise-separable-convolution-light-weight-model-a382df364b69
https://medium.com/datadriveninvestor/review-on-mobilenet-v1-abec7888f438
https://www.freepik.com/free-photo/smiley-delivery-man-car-with-mobile_8973130.htm#page=1&query=transport&position=27/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
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