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SOC Broadcom BCM2837

i

CPU 1.2GHz 64-bit quad-core
ARM Cortex-A53

1GB LPDDR2 ( #1 GPU ®£ )
ikl | Composite RCA; HDMI

@z microSD
USB USB2.0x4
=lltiieleriyt Bluetooth4.1;BluetoothLowEnergy(BLE)
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Respberry Pi 4 Model B
(©Raspberry Pi 2018
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GPIO 40-pin 2.54mm expansionheader
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ExecStart=/usr/lib/bluetooth/bluetoothd -C

ExecStartPost=/usr/bin/sdptool add SP
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ane Lines Lane Lines
Lane Lines Lane Lines

S N Sm e e b — R L

frnm‘ﬂand_coded_lane_fnllo
from objects on road proce

" k) .. - -I'I-lr'i -

S else: 6t from hand coded lane follc
116 image lane

17

angle lane / from objects on road proce

-] |

] = i
118 salf vided & from move import Movepapac ¢ from move import Movepapag
119 show.image 9 from time import sleep 9 from time import sleep
o 10 160
120 self.move
121 i @ i 11 SHOW IMAGE = True 11 SHOW IMAGE = True
o 2
122 if cv2.waitKey 2 :
S 13 13
Shell shel
UEDUG. ZUlY-1iZ2-24 1D.99.Uf,170. Shﬁlllznuu N IEI:DUU.:;'L:JJ_‘J—J._.L—LH [
gggggfggig:ig:gj 1232358;’122f DEBUG:2019-12-24 16:02:29, 611: DEBUG:2019-12-24 16:04:38,687:
DEBUG: 26019-12-24 15:59:07 187 : INFO :2019-12-24 16:02:29,699: DEBUG:2019-12-24 16:04:38,704:
DEBUG: 2019-12-24 15:59:07 . 238 DEBUG:2019-12-24 16:02:29,702: DEBUG:2019-12-24 16:04:38,708:
DEBUG: 2019-12-24 15:59:07 . 243 DEBUG:2019-12-24 16:02:29,707: DEBUG:2019-12-24 16:04:38,710:
e .07, 245 DEBUG:2019-12-24 16:02:28,860: slveh -24 16:04:38,711:
07,246 : )-24 16:02:28,861: -24 16:04:38,712:
107, 247 )-24 16:02:28,862: :2019-1p-24 16:04:38,714:

1-24 16:02:29,442: -24 16:04:39,285.
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if 1

< L2 '%nj\l‘[
i+=1

else:

image lane = self.follow lane(image lane)
angle lane = self.angle(angle lane)
self.video lane.write(image lane)

show image('Lane Lines', image lane)
self.move papago.angle move(angle lane)
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http://tensorflowkeras.blogspot.com/2017/07/tensorflow_28.html
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http://tensorflowkeras.blogspot.com/2017/07/tensorflow_28.html

&* CNN (a4 ES)

CNNEBaiXEHLEHE ( deep
neural network ) SEIEINEH - B
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https://brohrer.mcknote.com/zh-Hant/how_machine_learning_works/how_convolutional_neural_networks_work.html
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CNNE Lt mRE R S
ElEsEB - EEEE R E S5 E
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https://brohrer.mcknote.com/zh-Hant/how_machine_learning_works/how_convolutional_neural_networks_work.html
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2l 1

ﬂ

RP

A/E

= 1T

Il\s E}E

2l -

1R ElSE EHT &
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( convolution ) -

A S EREZRVERSE - BSAAT

- 52
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= SR
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GEHBENRES -1 W

R EESTEEHENS

A/E

= 1~F

_0-11 0'11 m _0-11 m

-0.11 gENel

-0.11 -0.11 011 0.11

0.11 —0_11—0_33 011 -0.11
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https://brohrer.mcknote.com/zh-Hant/how_machine_learning_works/how_convolutional_neural_networks_work.html

4 CNN(t1E)

B8R LEWNAREO (window ) - EEEEOHLEPEE—(E
xAE - BEMELIE - BERFMESNBRIEEER/RANASZ
— . BESFE FBESENSFHNETEE - Fill&ZKMAEFE

Irrll\

[ —

08 E AR O S - 1B B E T {58 S

——
Wall 0.11|0.11 ﬁ-o.ll
-0.11-0.11 011 011 -0.11

0.11 -0.11 -0.33 1011 -0.11

maximum

-0.33 m -0.33
-0.11 | 0.11 -0.33 -0.11 [ 0.11
0.11 011 -0.11 -0.11 -0.11
-0.11 m 0.11 -0.11
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https://kknews.cc/zh-tw/tech/z5qnr4p.html

¢ TPU(-R=EIE & 1)
s i 11K = FihL 5A

ESCPUETXRESRER - Bi%
BREIBNERRT 2F
15 - CPU S i & T
( ALU ) Ree—R—{ERry#
17 - HUEPR 7 4BieHit=s -
mEAN=HIEEFE - MEEIS
RER TRERIREmEE, o

Memory

[ 1 []

Control
Unit

Arithmetic
— Logic
Unit

Accumulator

o>

Input

Output
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E YRR — X iFE1E CPU -~ GPU 1 TPU A SREARLESE 528%2018/09/098 %
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#LIFFEREE L AL FHIL ist
list(np.random.permutation(x_img_train_normalize.shape[@]))

T BT

permutation

# R IEREY £ 5
X_img_train_normalize
RIGEEAEE  B—EETS
y_label train_OneHot = y_label train_OneHot[permutation, :]

HE LS 2]
#1554

X_img_train_normalize[permutation,:,:,:]
=i e e —
HIEFEAEE

train_history=model.fit(x_img_train_normalize,y label train_OneHot,validation_split=0)epochs=70,

batch_:

Epoch 1/100

Epoch 2/100

Epoch 3/100

Epoch 4/160

Epoch 5/160

Epoch 6/100

Epoch 7/100

7s

6s

6s

6s

6s

6s

21ms/step
20ms/step
20ms/step
20ms/step
20ms/step

20ms/step

loss:

loss:

loss:

loss:

loss:

loss:

.3941

.3563

.3242

.2761

.2102

.1234

accuracy:

accuracy:

accuracy:

accuracy:

accuracy.

accuracy:

.3281

.3281

.3943

.4637

.5741

.5899



o ATEBEHKER

: Jupyter Study Pred Last Checkpoint: an he

File Edit View Insert Cell Kernel Widgets

B + < @& B 44 ¥ MRun B C » Code

elif np.argmax(y_predl[0]) == 1:
print("Color = White")

elif np.argmax(y_predl[0]) == 2:
print("Color = Blue")

elif np.argmax(y_pred1l[0]) == 3:

print("Color = Red")

if np.argmax(y_pred2[0]) ==
print("Type = vehicle")

elif np.argmax(y_pred2[0]) == 1:
print("Type = van"

elif np.argmax(y_pred2[0]) == 2:
print("Type = truck")

Color = Blue
Type = vehicle




o NTEBHR

— Jupyter Study Pred @ | Logou

= Menu Trusted I Python 3 O

B+ < @ 0B 4 v MRun B C » Code v

print("Type = vehicle") -+
elif np.argmax(y_pred2[0]) == 1:

print("Type = van")
elif np.argmax(y_pred2[0]) == 2:

print("Type = truck")

Color = White = | (= \ [
Type = van

_

i g I -




— Jupyter Study Pred A [ Log

= Menu Trusted | Python 3 O

B+ xx & DB 4+ ¥ MRun B C » Code v

if np.argmax(y_pred2[0]) == 0O:
print("Type = vehicle")

elif np.argmax(y_pred2[0]) == 1:
print("Type = van"

elif np.argmax(y_pred2[0]) == 2:
print("Type = truck")

Color = Red
Type = truck

In [ ]:
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THE END
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