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Abstract

Learning is what sets humans apart from other animals. Many achievements are the
result of human efforts. however, we are also lazy. When we find opportunities, we rest
and entertain, so most people fail. In order to prevent many students from becoming
degenerate, it is necessary to stop them from relaxing and change their views on reading.
We will use many pictures as templates, use opencv and Raspberry Pi lenses to record your
current situation, and then use neural-like networks and templates to know if you are
reading.

Most of this topic is not taught in the classroom, especially neural network-like;
because we do not understand the topic, the steps of making the topic have changed. But
this is also difficult to avoid, because a completely unfamiliar field must be properly used
after a lot of network resources and teacher explanations.
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BERE A Linx hE H PR %0 d BEREFIRAEERES > P Ky
HAZ pd i RGE R AT %P E RS o B ixpe# - et i (Broadcom)
4 A 7 ARM 78 4 T00MHz BCM2835 FeJ2E > 256MB zefatd (B Al 2 & 5| 512MB =%
) > @ % SDF ¥ TeEF 44 > ¥ 3% - B Ethernet ~ & B USB 4 & ~ »2 % HDMI
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‘ Raspberry Pi 3 GPIO Header

Pin# _ NAME NAME  Pin#
01 3.3v DC Power e o DC Power 5v 02
03 GPIO02 (SDA1 , 12C) OO DC Power 5v 04
05 GPIOO3 (SCL1 , 12C) O Ground 06
07  GPIODA (GPIO_GCLK) [IRNO (TXD0) GPIO14 08
09 Ground (O (RXDO) GPIO15 10
11 GPIO17 (GP10_GENO) |MCIMCIM (GPIO_GEN1) GPIO18 12
13 GP1027 (GPIO_GEN2) [HCI Ground 14
15 GPI022 (GPIO_GEN3) NCIMCMM (GPIO_GEN4) GPIO23 16
17 3.3v DC Power CMON  (GP1O_GENS) GPIO24 18
19 GPIO10 (SPI_MOSI) () Ground 20
21 GPIO09 (SP1_MISO) OMON  (GP10_GENG) GPIO25 22
23 GPIO11 (SPI_CLK) ONO (SPI_CEO_N) GPIOO8 24
25 Ground e e (SPI_CE1_N) GPIO07 26
27 1D_SD (12C 1D EEPROM)IROJKOM(12C 1D EEPROM) ID_SC 28
29 GPIOOS e o Ground 30
31 GPIO06 L0 GPIO12 32
33 GPIO13 L Ground 34
35 GPIO19 D08  crois a6
37 GPIO26 L) GP1020 38
39 Ground o Li® GPIO21 40
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2-4-3 ¢ i tensorflow &7 keras

%2 LB IR E Y R

Library Rank Overall  Github O?é?‘fc;gw Sg:’l?ll;
tensorflow 1 10.87 4.25 4.37 2.24
keras 2 1.93 0.61 0.83 0.48
caffe 3 1.86 1.00 0.30 0.55
theano 4 0.76 -0.16 0.36 0.55
pytorch 5 0.48 -0.20 -0.30 0.98
sonnet 6 0.43 -0.33 -0.36 1.12
mxnet 7 0.10 0.12 -0.31 0.28
torch 8 0.01 -0.15 -0.01 0.17
cntk 9 -0.02 0.10 -0.28 0.17
dlib 10  -0.60 -0.40 -0.22 0.02

e ¥_keras » £ 3 E_tf ~ theano ~ cntk «7% & APl > #7uf v ¥ 5 - Bjpz
122 2 2 tf ~ mxnet ~ pytorch iz 1228 B 324+ 2.7 o T ehs 3 135300 e

BAVRE EL 2T S sEEZE o
Tensorflow

Bet: Tensorflow { &% " Wep 7 RR {3 o

HEL R AR PR k2 milF AN R TSR RR Y Lo

Keras

B BE T U fROR R IR WA e ad ?fi{g{rﬂﬁl D 23 0 R i tf PRE

LIS RS A W TR BB 4 2
W TR R AP AL e
B e o

» J8TRiE B E EH 72 tf o mxnet 7R 7R
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Study_Pred Last Checkpoint: 2019512H9H (unsaved changes)

View Insert Cell Kernel Widgets Help

B 2 ¥ MRun B C » Code v =2

limg = cv2.resize(img, (128,128), interpolation = cv2.INTER_AREA)

img_normalize=img.astype('float32')/255.0@
img_normalize= img_normalize[np.newaxis,...]

x_img_test_normalize=img_normalize.astype('float32')/255.0
y_pred = model_try.predict(x_img_test_normalize)

print(y_pred)
print("mode=",np.argmax(y_pred[©]))
# ETEE

cv2.imshow('My Image', img)

# BT IEERBRT AR
cv2.waitKey(®)
cv2.destroyAllWindows ()

[[©.2902167 ©.26799414 ©.44178915]]
mode= 2

W15 % %% %
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5-2-1 Tfrecord ¥* keras

Reloaded

modules: studying3, photoread2

Reading checkpoints...

INFO:tensorflow:Restoring parameters from D:/
train_data/photos\studyying.ckpt-199

Loading success, global_step is 199

This is sleep with possibility ©.976838

Study_Pred Last Checkpaint: 2019212595  (unsaved changes)
Insert Cell Kemel Widgets Help

B 4 ¥ MNRun B C W Coe v 2
img = cv2.resize(img, (128,128), interpolation = cv2.INTER_AREA)
img_normalize=img.astype('float32')/255.8
img_normalize= img_normalize[np.newaxis,...]

x_img_test_normalize=img_normalize.astype('float32')/255.@
y_pred = model_try.predict(x_img_test_normalize)

print(y_pred)
print("mode=",np.argnax(y_pred[@]))

cv2.imshow('My Image', img

# BRI
cv2.waitKey (@)
cv2.destroyAllWindows()

[[0.2902167 ©.26799414 0.44178915]]
100 130 mode= 2

) 17 tf tfrecord(% R %) (%)

] 18 keras(+)

% et
FERNF AP
B~ 7 %»‘”

P

N x

=

=]
R tes F R4 A % Keras s S04 F P OB 4 o 7 i F] 5 B
IS A AREEWEINAL ) ¥ Kkeras PR FIE 0 A TR A BT
S TR EBFOT ARSI R S FHERS BET 0 SRR
e R RTRIE T = R

Sy @ tfrecord s # XX X7 > H I Bl A B hE B
I
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w‘77‘ 3 \ Stop Zoom K
r_Pred.pyx“ gﬁ
2 .ngjli;frmaf14é="1m§.d5Lype( 1 loalsz Y Y W AN —— =l
5 : ) 17435 .v N NN ~ i — — e ————
s img normalize= 1mginormalize[np.newaxis,...] =
8 x img test normalize=img normalize as \
o 2 il -astype( float32')/255.¢
g ¥ predl = modelﬁtryl.predict(xfimgftest_inormalize)

¥ipred2:= model_,tryz.predict(x_imgvtesti normalize)

R

if np.argmax(y predl[0])

ARNING:tensorflow:From /EéF7166éT’/l”i“b/b’)’/f’hbn?.'77di*st-ﬁééﬁétj&"/iérisBFfTo‘w/liﬁt, ==y QﬁﬁeﬁmWéWﬁLER_vERé f-
ON is deprecated. Please use tf.version.COMPILER VERSION instead.

ARNING:tensorflow:From /usr/local/lib/pythons.7/dist-packages/tensorflow/_init_.py:ss: The name tf.CXX11 ABI FLA

| is deprecated. Please use tf.sysconfig.CxX11 ABI FLAG instead.

IARNING: tensorflow:From /usr/local/lib/pythons.7/dist-packages/tensorfloy/‘init_.py:98: The name tf.Conditional
'umulat&;r is deprecated. Please use tf.compat.vl.ConditionalAccumulator instead.

B
g Te:so;z}:v{oz?itzzd}usr/local/lib/pythons.7/dist-packages/keras/backend/tensorﬂow_backend.py:w?o: The "
JARNING:ten :

f.nn.max_pool is deprecated. Please use tf.nn.max_pool2d instead.

5-3 i ik

w5 2 y — T i kl'\' ¥
TR ERARICE Py EDREE EE RN R & LT
i LRSI LS
Baeipdy FHL L P AR LA IRER YRS ST R 2 trecord f¢
keras = fé = | (keras +* tfrecord fj &) » 424~ ' * keras %”j ° “—ﬁi Fiﬁ“'; )
keras f%#f » k4t = tfrecord s77j; > M PLFL B Y o A pri 22 5 A H
A PCITRIR R -
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E — ¥ #H4 5t (Convolutional Neural Network)

Tensorflow: = : https://www. techbang. com % {475 in+ % Google
1 TensorFlow 7 A X F A > NE T AP BEA R I WIANEE

s :https://zhuanlan. zhihu. com &8t = # & in -+ o & —g— 14 TensorFlow

Tfrecord:https://ithelp. ithome. com. tw TFRecord % Python =i *
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Wz f2 A

import tensorflow as tf

import keras

import numpy as np

import os

import cv2

import matplotlib. pyplot as plt

np. random. seed(10)

label_dict={0:" studying , 1:  sleep’, 2:” surf the phone’ }
# def create train_record(train_record path, cwd):
work_path="photos"

work_num=0

x_img train=np.array([[[[]]]])

x_1img train=x_img train. reshape((0, 128, 128,3))

y_label train=np.array([[]])

y_label _train=y_label_train. reshape((0,1))

Ist_index=np. zeros((1, 1), dtype=np. int)
APk (128,128, 3)
for index in range(len(label dict)):
class path = work_path + "/" + label dict[index] + '/
# 1p = int(len(os. listdir(class _path)) * 0.7) ¥ B T0%E
2R
Ip = int(len(os. listdir(class_path)) * 1.0) ¥ 2w T0%:E =
PR B
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Ist_index[0][0]=index
for img name in os. listdir(class_path)[:1p]:
img_path = class_path + img name
img = cv2. imread(img_path)
img = cv2.resize(img, (128,128), interpolation =
cv2. INTER_AREA)
img normalize=img. astype( float32’ )/255.0
img normalize= img_normalize[np. newaxis,... ]

# print(y_label_train. shape, 1st_index. shape)

0
0)

x_img train = np.append(x_img_train, img normalize, axis

y_label train = np. append(y_label train, Ist_index, axis

work_num += 1

1

#print("x_img_train. shape=", x_img_train. shape,"y_label train. shape='
,y_label train. shape)
print(y_label train[140:160])

def
plot_images_labels_prediction(images, labels, prediction, idx, num=10):
fig=plt.gcf()
fig. set_size_inches(12, 14)
1f num>25:num=25
for 1 in range(0, num):
ax=plt. subplot(b, 5, i+1)
ax. imshow(images[ idx ], cmap="binary )

title=str(i) + "." + label dict[labels[idx][0]]
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if len(prediction)>0:
titlet= "=>" + label dict[prediction[idx]]

ax. set_title(title, fontsize=10)
ax. set_xticks([])
ax. set_yticks([])
1dx+=1
plt. show()

Brid AR 4 S B e ist

permutation = list(np. random. permutation(x_img train. shape[0]))
FRBAH A S ER EATE TR

X_X = X_img train[permutation, :, :, : ]

BB ABARR ¥ - BAERL L AKE

y_y = y_label_train[permutation, : ]

plot_images labels_prediction(x_x,vy_v, [ ], 52)

from keras.utils import np_utils

x_img_train normalize=x_img train. astype(’ float32’ )/255.0

y_label train OneHot = np_utils. to_categorical(y_label train)

i RS E S i |

from keras.models import Sequential

from keras. layers import Dense, Dropout, Activation, Flatten
from keras. layers import Conv2D, MaxPooling?2D, ZeroPadding2D
model = Sequential ()#i% = keras = Sequential #-7|
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cs=|

e S

model. add(Conv2D(filters=32, kernel size=(3, 3), input_shape=(128, 128, 3
tivation=relu , padding="same’ ))

#4c » Drop & 1> # & overfitting

model. add(Dropout(rate=0. 25))

e L A

model. add(MaxPooling2D(pool_size=(2,2)))

Bz X HA 2

model. add(Conv2D(filters=64, kernel_size=(3, 3), activation="relu’, padd
" same’ ))

4~ Drop & 1 > #¥ 4 overfitting

model. add(Dropout(rate=0. 25))

iz s ik 2

model. add(MaxPooling2D(pool size=(2,2)))
A e B AL

iz Ty K

model. add(Flatten())

model. add(Dropout(rate=0. 25))

LEER X

model. add(Dense(1024, activation="relu’ ))
model. add(Dropout(rate=0. 25))

EEg TR

model. add(Dense(3, activation="sof tmax’ ))

print(model. summary())

b S G
model. compile(loss=" categorical crossentropy ,optimizer="adam ,metri

"accuracy’ |)
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$r4E AR 4 AP B en list
permutation =

list(np. random. permutation(x_img_train_normalize. shape[0]))
BRI A R GVE R EATR S TR B
x_img_train_normalize = x_img train_normalize[permutation, :, :, :]
R E ABHERE 0 % - i]}.f‘:'ﬁtfi:}% R kAR
y_label_train_OneHot = y_label_train_OneHot[permutation, : ]
B 42 3
train_history=model. fit(x_img train_normalize,y_label_train_OneHot, v

alidation_split=0, epochs=50, batch size=83, verbose=1, shuffle=True)

#scores=model. evaluate(x_img test_normalize,y_label test_OneHot, verb
ose=0)

scores=model. evaluate(x_img train normalize,y_label train_OneHot, ver
bose=1)

print("score=", scores[1])

model. save("Study_model. h5")

model. save_weights("Study_weight.hb")

#model. load_weights("StudyTrain. h5")
# del model

print(y_label_train_OneHot[10:30])

from keras.models import load_model
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model_try = load_model(’ Study_model.hb’ )
model_try. load_weights(" Study_weight. hb")

import cv2

# predict(x, batch size=None, verbose=0, steps=None, callbacks=None,
max_queue_size=10, workers=1, use_multiprocessing=False)

# read file —> adjust size

fov2 P-4

img = cv2. imread(’ Study_2. jpg’ )

img = cv2.resize(img, (128,128), interpolation = cv2. INTER AREA)
img normalize=img. astype( float32’ )/255.0

img normalize= img normalize[np. newaxis,... ]

x_img_test_normalize=img normalize. astype( float32’ )/255.0

y_pred = model_try. predict(x_img test_normalize)

print(y_pred)
print("mode=", np. argmax(y_pred[0]))

get_ipython(). system(’ jupyter nbconvert --to python
Study_Train. ipynb’ )
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