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http://m.bsnews.kr/news/articleView.html?idxno=6703
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Self-driving technology

mapping localization path planning
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Self-driving technology
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(_Leftcamera ] [center camera) ( Right camera | e Time-stamped video from the cameras is
| | captured simultaneously with the steering
l \ { angle applied by the human driver.

Steering wheel angle
(via CAN bus)

External solid-state
drive for data storage

e Training data contains single images
sampled from the video, paired with the
corresponding steering command (1/r)

NVIDIA DRIVE™ PX

Figure 1: High-level view of the data collection system.

Network
computed
steering

command Drive by wire

Figure 3: The trained network is used to generate steering commands from a single front-facing
center camera.

Karol Zieba. End to End Learning for Self-Driving Cars 25 Apr 2016
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End to End Learning for Self-Driving Cars

Bottom left: Activation of the first layer feature maps. The activations of the first two feature maps appear
Bottom right: Activation of the second layer feature maps to contain mostly noise
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http://www.youtube.com/watch?v=ndUNTPlJnfM
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Supervised Learning
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Why GTA5?

Real Game
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https://www.youtube.com
/watch?v=xJ7PWTNdcnk
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http://www.youtube.com/watch?v=xJ7PWTNdcnk
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Train

Output: vehicle control

Fully-connocted layer
Fully-connected layer
Fulty-connected layer

Convolutional
feature map
84@1x18

maj
24@31x98

Normalized
input planes
3@66x200

Input planes
3@66x200

2048 2048

Max 128 Max pooling
pooling pooling

Figure 2: An illustration of the architecture of our CNN, explicitly showing the delineation of responsibilities
between the two GPUs. One GPU runs the layer-parts at the top of the figure while the other runs the layer-parts
at the bottom. The GPUs communicate only at certain layers. The network’s input is 150,528-dimensional, and
the number of neurons in the network’s remaining layers is given by 253,440-186,624-64.896-64,896-43,264—
4096-4096-1000.

AlexNet

Karol Zieba. End to End Learning for Self-Driving Cars 25 Apr 2016
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Traintime : 60H
(CPU:i5 GPU:X)
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https://www.youtube.com/watch?v=7h1Ts784bTg&feature=youtu.be

Daejeon University
Dep of Electronic Information Communication Engineering



http://www.youtube.com/watch?v=7h1Ts784bTg

. Test Video

https://youtu.be/B5nhJU05S6g
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http://www.youtube.com/watch?v=B5nhJUo5S6g

. Test Video
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e.com/watch?v=32
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http://www.youtube.com/watch?v=32ywp_y1QEc
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Definition

Learn to make good sequences of decisions

internal state reward
% agent: |
L glls --;l environment ]
e e environment: 0| =2

reward: X| =

. e =
learning rate o

inverse temperature 5
discount rate y

action: &t &t

observation
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Environment

®

import gym

env = gym.make('CartPole-vl')

OpenAl next_state, reward, done, info = env.step(action)

env = gym.make(‘GTAS5’)?????7?7?
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http://www.youtube.com/watch?v=M8rBfKsfPs4
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Reward

Tensorflow
Ohject Detection APl A E
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Reward

0 Features Business Explore Marketplace Pricing

[ tensorflow / models
<> Code Issues 764 Pull requests 242 Projects 2 Wik

Branch: master v = models / research / object_detection /

Tensorflow Github -> models->research -> object-detection
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Reward

with detection_graph.as_default():
with tf.Se?sinn(graph=detection_graph) 45 Sess:t
while True:

#ret, image_np = cap.read()

image_np = grab_screen(region=(0, 40, 800, 640))

image_np = cv2.cvtColor(image_np, cv2.COLOR_BGRZRGE)

# Expand dimensions since the model expects images to have shape: [1, None, None, 3]
image_np_expanded = np.expand_dins{inage_np, axis=0

image_tensor = detection_graph.get_tensor_by_name( inage_tensor:0’)

#Eactbox represents a part of the image where a particular object was detected.
boxes 5 detection_graph.get_tensor_by_name( detection_boxes:0’

# Each score represent how level of confidence for each of the objects.
#-Sea+e is shown on the result image, together with the class label.
scores |= detection_graph.get_tensor_by_name( detection_scores:0’
classes = detection_graph.get_tensor_by_name( detection_classes:0")
ections = detection_graph.get_tensor_by_name( nun_detections:0")
# Actual detection.
(boxes, scores, classes, num_detections) = sess.runf

[boxes, scores, classes, num_detections],

feed_dict={image_tensor: image_np_expanded})
# Yisualization of the results of a detection.
vis_util.visualize_boxes_and_labels_on_image_array(

image_np,

np.squeeze(boxes),

np.squeeze(classes).astvpe(np. int32),

np.squeeze(scores),

category_index,

use_normal ized_coordinates=True,

line_thickness=8)

Daejeon University
Dep of Electronic Information Communication Engineering




Reward

fo r i ’ b in enumera t e ( boxe S [ 0 ] ) v (Emsmn models / research / object_detection / data / mscoco_label_map.pbtxt

9 nealwu Move the research models into a research subfolder (#2430)

1 contributor

401 lines (400 sloc) 4.94 KB

item {
name: "/m/@01g317"
id: 1
display_name: "person"
- }
i ME e ¢
name: "/m/0199g"
id: 2
display_name: "bicycle"
}
item {
name: "/m/@k4j"
id: 3
display_name: "car"
}

item {

classes[@] [i] == ‘number

display_name: "motorcycle"

}
item {
name: "/m/@5czz61"
id: 5
display_name: "airplane"
I
Giimen 7
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http://www.youtube.com/watch?v=Hd-DAUeI8TQ

Reward

tts.play( 0l 2= ZIQLICE)

playsound( ' tmp.mp3*)

elif classes[0] [i] == 49:
tts.play('0l Zi2 Lio|=ZQiL|ct)

playsound(*tmp.mp3*)

tts.play('olzi2

playsound(*tmp.

elif classes[0][i]
tts.play('ojzi2

playsound(*tmp.

I3n|2|YL|ct. *)

mp3"')

tts.play('olzi2 xteiLict. ')
playsound(*tmp.mp3")

elif classes[0] [i]==4:
tts.play('0l2i2 EHO|LICE. ')

elif classes[0] [i] == 50:
tts.play('0] 22 &71=LcH)
playsound( ' tmp.mp3")

elif classes[@] [i] == 51:
tts.play('0] ZH2 a=eict)
playsound( ' tmp.mp3")

playsound(*tmp.mp3")

elif classes[0@] [i]==5:
tts.play('0lzi2 HIMZ|L|CE. )
playsound(*tmp.mp3")

elif classes[@] [i] == 6:
tts.play('0j2i2 d{AQiL|C}. ")

elif classes[0] [i] == 24:
tts.play('0olzi2 ¥=oel|ct. ')
playsound( ' tmp.mp3")

elif classes[@] [i] == 25:
tts.play('0lH2 Z[2ILcE ")
playsound (' tmp.mp3")

elif classes[0] [i] == 52: ; Sl et playsound( ' tmp.mp3")
tts.play('0l %2 HHHIRILICH ) ehftila:i:;([?f]n[’}]g _uE-;,H2>17|_'||:r 0 elif classes[0][i]l == 7:
playsound( ‘tmp.mp3"*) o iy i % tts.play( 0|22 Z|XIRILICE. *)

elif classes[@] [i] == 53:

playsound(*tmp.

mp3")

playsound( ' tmp.mp3")

elif classes[@][i] == 28: : T e G
tts.play('ol 22 Afmieiict) tts.play('0j2 atelLct, ') ehftgasigs([?‘]”[,}]g E=jelLct. 1)
__playsound(*tmp.mp3") playsound(*tmp.mp3") pla;ﬁouﬁd(-{;.; mp3')
elif classes[0] [i] == 54: elif classes[0][i] == 31: elif classes[0] [i]==9:
tts.play('0|l Zi2 MELR|LICH ) tts.play( ol s=wieiL|ct, *) tts.play( 0|z E'_é?JI-IEl *)
_ playsound(*tmp.mp3"') playsound( ' tmp.mp3") playsound('tmp.mp3')
elif classes[0] [i] == 55: elif classes[0][i] == 32: elif classes[0][i] == 1@:
tts.play('0| 22 X|L|CH ) tts.play('0lzi2 Eto|RL|CE. ') tts.play('0lzi2 Al&SSelLct. )
playsound( ' tmp.mp3") playsound( ' tmp.mp3") playsound( ' tmp.mp3")
elif classes[0][i] == 56: elif classes[0] [i] == 33: elif classes[0][i] == 15:

tts.play('0| zi2 2=2=a|gL|ct) tts.play('0lzd2 FHz[ofiL|ct. *)
playsound( ' tmp.mp3") playsound(*tmp.mp3")

elif classes[0][i] == 57: elif classes[0][i] == 35:
tts.play('0] Zi2 2LICH ) tts.play (022 A7|QLcE. ')

tts.play('olzi2 Hx|L|ct. ')
playsound (' tmp.mp3")

elif classes[0] [i] == 16:
tts.play(olzi= AfiLict. ")

playsound( ' tmp.mp3")

playsound(*tmp.

mp3"')

playsound( ' tmp.mp3")

elif classes[0] [i] == 58: elif classes[0] [i] == 36: elif classes[0][i] == 17:
tts.play('0|] Zi2 g=QlLct) tts.play('0|ZH2 AL-QRE QIL|Ct, ') tts.play('olzi2 mgfolgiLct. )
playsound(‘tmp.mp3") playsound( ' tmp.mp3*) playsound( ' tmp.mp3")

elif classes[0] [i] == 59: elif classes[0][i] == 37: elif classes[@][i] == 18:
tts.play('0] Z2 mxiiL|ct’) tts.play('0lzd2 3¢Lict. ') tts.play('olzi2 JHiLct. *)
playsound( ' tmp.mp3*) playsound( ' tmp.mp3") . playsound('tmp.mp3*)

elif classes[0] [i] == 60: elif classes[0][i] == 38: elif classes[0@] [i] == 19:
tts.play('0] Z2 =uiQiLct') tts.play('0|xe eigiLict. ') tts.play('0lzd2 2iLiCt. ')
playsound( ' tmp.mp3*) playsound(*tmp.mp3*) . Pplaysound('tmp.mp3°)

elif classes[0] [i] == 61: elif classes[0][i] == 39: elif classes[o] [i] == 20:
tts.play('0l z2 slojagiLict") tts.play('O0I:2 OFpHi=RILICE. ") tts.play('olz2 ALiCt. ')
playsound(*tmp.mp3*) playsound(*tmp.mp3") i playsound( tmp.mp3 )

- 5 3 T s elif classes[0] [i] == 21:

elif classes[0] [i] == 62: elif classes[0] [i] == 40:

tts.play('0] 22 oIxjiLICtH )

playsound( ' tmp.mp3*)

tts.play('ojzi
playsound( ' tmp

o2 QiLct, )
.mp3"')

tts.play('ol2i= AelL|ct. ')
playsound('tmp.mp3")
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Reward

scores[0] [1i]

Accuracy

if scores[0] [i]
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Reward

boxes[0] [i] [3] - boxes[0@] [i] [1]
XX H 2| 10|
boxes [0] [1] [2] - boxes[@] [i] [0] Bounding Box
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Reward

www. BANDICAMcom )
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http://www.youtube.com/watch?v=-9SFz37MHWM
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Done
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Done
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Done
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Done

o AR 0L ZHOI Dt UK B A E

cv2.ahsdiff

http://www.noah.org/wiki/movement.py
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Done

== -> Game Done
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https://docs.google.com/file/d/1F__718lRvcTLzuJK7vZkEUeR0jk2cxIk/preview

video

% FFmpeg

DL model

Direct Key
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% FFmpeg ?

Michael Niedermayer®| ZE810] 742 5| D Qs BE (S HA 2o ARl ZoiS0| [|3 YN 3T SEE HENX| T Y= LGPLS GPL 0]
z gtojdalllz M2z o=AaA ZT2HE

SZEGA M = OO 2LZELOEZ 2 S EHE 7tX 1L /U= ZEIOCIO A2 HFEL| 7ts4 el= 00| SHA|TH Ol Z2 -0 RE
StE A|TBICHE 22|= LLEE SYA42 AlE 2855 QU2 otgfo] FFmpege 7|¥tBlc2 sl= =203 2|AES B0 SZX| 2t 0|
& 20| OfL{Ct.

ot 2312 NVIDIAZI AMDE AALS] O =7t =2] St=2 0 7H52 20 FFmpegOll ‘&' 222 ZHLHF1|FFmpegO| Al7| =02 =745 UL
Ly ZE|D|ICIOf {44 7|7t FFmpegS 7|¥t2 2 517| I{20)|, FFmpegOl A X| €12t 3tCH2 1 =38 G2 A7 mE:

https://namu.wiki/w/FFmpeg
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W if recv_data == bytearray([0,0,1]):

def DI’OCESSOI’(SBFV&I’, stream_frame, recv_data)l

i1 not paused: print{'right")
print( shape +str(strean_frame.shape)) right =1
screen = cve.cvtColor(stream_frame, cv2.COLOR_RGB2GRAY)
screen = cv2.resize(screen, (160,120)) duty2 = 10
prediction = model.predict([screen.reshape(160,120,1)1)(0] p2.ChangeDutvCycle(duty2)
print{prediction
turn_thresh = .75 GP'0.0UtpUt(MOTOHZIﬁ; I)

fwd_thresh = 0.70
GPI0. output (MOTORZB, 1
if prediction[1] > fwd_thresh: RUEL )
return bytearray([0, 1, 0])
elif prediction[0] > turn_thresh:
return bytearray([1, 0, 0])|

elif prediction[2] > turn_thresh: s = streamer(remote_model_url = "192.168.0.2")
~return bytearray([0, 0, 1])
Bl bybsarrastins 1.001 s.set_ffnpeg_flag(streamer  MACOS_FACET |ME_PRESET)
s.set_model _respones_cal |back{response)|
sl = remote_model(addr="0.0.0.0", stream_port = 8888, command_port=7777)
s1.set_loop_processor(processor) s.start()
s1.openf)
server client
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http://www.youtube.com/watch?v=6V66fbQfHjY

202 HAZ2E HES VILELCH

o 0|HY : kit7889@naver.com
o H0|ASF : https:/ww.facebook.com/kit7889
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