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Keyboard input (w, a, s, d)

Example of GTAS FPP
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Clear Overcast

Raining

Light Snow Scene Depth Pixel-wise Object Stencil Buffer

Fig. 2: Four different weather types appear in the training data. The simulation can be paused and the weather condition can be varied.
Additionally note the depth buffer and object stencil buffer used for annotation capture. In the depth image, the darker the intensity
the farther the objects range from the camera. In the stencil buffer, we have artificially applied colors to the image’s discrete values
which correspond to different object labels for the game. Note that these values cannot be used directly. The process by which these are
interpreted is highlighted in Section ITI-B.

Driving in the Matrix: Can Virtual Worlds Replace Human-Generated Annotations for Real World Tasks?
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training_data-0.npy 500

0
paused:
= grab_: .
last time = time.time()
100
cv?.resiz
150
cvitl _ cv2.COLOR_BGR2RGE)

keys = key check() 200

output = keys_to output( 5 )
training data.append([screen,output]) 250

0 100 200 300 400

Grab screen & key

[0,0,0, 00 0 0 0, 0]
Example of training data
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Convolution
AvgPool
MaxPool
Concat
Dropout
@ Fully connected
@ Softmax
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inception w3(width, height, frame count, 1lr, output=9, model name = 'sentnet_color.model’):
networP input_data(shape=[ , width, height,3], name="input")
conv_2d(network, 64, 7, strides=2, activation="relu', name = "convl_7_ 7
max_pool 2d(convl 7 7, 3,strides
= local_response_normalization(pooll_3 3
reduce = conv_2d({pooll 3 3, 64, activation="relu’,name = "com
conv_2d(conv2_3 3 reduce, a:tlwatlon— relu®, name='conv
= local _response_ normalization(c

3 3 = max_pool 2d(conv2_3 3, PernelL strides=2 name='p0012_1_1_52 )

inception_3a_1 1 = conv_2d(pool2_3 3, 64, 1, , name="inception_3
inception 3a 3 3 reduce = conv_2d( pool ; '_ tlwatlon— relu’, name= lﬂFEpTlGH ﬁd 3 3 re
inception_3a_3 3 conu_zdxlnLeptlon_Sa_ 3 r ce, | filter_size=3, activation='relu', name
inception 3a 5 5 reduce = conv_2d{pool2 3 3,16, fi - size=1,activation="relu’, name = 1nc*pti
inception_3a 5 5 = conv_2d{inception_3a_5 5 reduce, 3 filter_size=5, actiwvation='relu', name=
inception_3a_pool = max_pool_2d(pool2_3 3, kernel_size=3, strides= )

inception 3a pool 1 1 = conv_2d(inception_3a_ pool, 32

¥

filter size=1, activation='relu’, name="'

GoogleNet : Inception v3

3) o5ty
- 7§Ql HAFE & training data (9.5GB) - A HEH
CPU : i5-6600 (2 7}0|20]3) CPU : i7-3700K (OtO|H| 2 &I X])
GPU : GTX 1080 GPU : GeForce GTX TITAN
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BS| ‘ ~ Home ~ Untitled X 4+ v — O X
S O localhost:28888/notebooks/Untitled.ipynt D¢ <= 7. &2
Ho|X|ojA 27|  motion_detection 474 < > 28V X
: J u pyte [ Untitled Last Checkpoint: 32 minutes ago (unsaved changes) ﬁ Logout
File Edit View Insert Cell Kernel Widgets Help ‘ Python [defaul] O
+ < A B 44 v M B C cCode v e CellToolbar & & ©O
Time.sleep(random.unitorm(1l, 2)) S

forward_left()
time.sleep(random.uniform(1, 2))

for i in range(log_len - 2):
del motion_log[@]

keys = key_check()

# p pauses game and can get annoying.
if 'T' in keys:
if paused:
paused = False
time.sleep(1)
else:
paused = True
ReleaseKey(A)
ReleaseKey (W)
ReleaseKey(D)
time.sleep(1)

In [4]: if _name__ == "__main_": I

madnly

My GTA Al result video (8h)
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- MNIST, Cats vs Dogs, ImageNet 25 S5 & O|O|E X7} SAts
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A2 HEot Mz Moo MZz2 HojH A& 49 (2.5GB)

|| training_data-138.npy final data len @ 999

| ] training_data-139 npy 147 . save!

|| training_data-140.npy final data len @ 126

|| training_data-141.npy :°|5|]1al zgrz!len -

|| training_data-142.npy 154 . Do not savel

| ] training_data-143.npy final data len : 306

|| training_data-144.npy 1{15 . save!

|| training_data-145.npy L'lgal datallen =
- . Save!

B training chata-146 npy > final data len : 249

|| training_data-147.npy 146 . savel

|_| training_data-148 npy final data len + 3

Oy - o e

|| training_data-150.npy 148 savel '

|| training_data-151.npy final data len : 81

|| training_data-152.npy 153 . =savel

|] training_data-153 npy :CIESEH datallen Sy o

. SAvEe!

trainina data-154.nov
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[Errno 2] Mo such file or directory: ‘new/new_training_data-92.npy'

[Errno 2] Mo such file or directory: "new/new_training_data-90.npy'

final data len @ B

[Errno 2] Mo such file or directory: ‘new/new_training_data-31.npy'

final data len @ B4

final data len @ 103

final data len @ 107

[Errno 2] Mo such file or directory: ‘new/new_training_data=71.npy’

[Errno 2] Mo such file or directory: "‘new/new_training_data-40.npy'

final data len @ 110

[Errno 2] Mo such file or directory: ‘new/new_training_data-45. npy'

final data len @ 146

[Errno 2] Mo such file or directory: ‘new/new_training_data-117.npy'
final data len @ 158

[Errno 2] Mo such file or directory: ‘new/new_trainina_data-115.npy’
[Errno 2] Mo such file or directory: ‘new/new_training_data-33.npy’

final data len @ 18B

final data len @ 207

[Errno 2] Mo such file or directory: ‘new/new_training_data-97. npy'
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|| new_training_data-0.npy
|| new_training_data-1.npy
|| new_training_data-3.npy
|| new_training_data-4.npy
|| new_training_data-5.npy
|| new_training_data-8.npy
|| new_training_data-11.npy
|| new_training_data-12 npy
|| new_training_data-13.npy
|| new_training_data-14.npy
|| new_training_data-16.npy

final_training_data-0.npy 4

EEETER ]

|| new_training_data-18.npy
|| new_training_data-19.npy
|| new_training_data-26.npy
|| new_training_data-30.npy
|| new_training_data-44.npy
|| new_training_data-49.npy
|| new_training_data-50.npy
|| new_training_data-51.npy
|| new_training_data-52.npy
|| new_training_data-54.npy

naw traininn data-57 nmu
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gt
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final_training_data-0.npy

MPY IR npy)

Windows & Z£ DIl

DitdeeptdataWaTaAN coloryT
e 47a6 (2.6565,705.456 HHOIE)
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3) Zut=ol 3 EAM (0% :30) —val_acc:0.78

W' Grand Theft Auto V.

took
took
took 8.0 . i .88. Choic
took 8.085 s s. Motio 364.04. Choic
took 0.08 s. 3 3 9 . Cho
took 8. & i 297.72. Choice:
took @ 2 i .16. Chg
took 8.998 seconds. 88. Cho
took 8. c 2 i 388 . Choic:
took @ c - i 3462.72. Choice: right
took c = i -36. right
took 2 i 9 s tr
took . Motion: 40158. c
Motion: 42873.72

p took 74.644 . Motion: 31@33.2. Choic.
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1) Zut ol 8l 2M (0= : 150) —val_acc: 0.90 /2 H | E
iGrandmAuto V LE
— Home X
16416 C | ® localhost:288

20

8/notebooks/Untitled.ipynb

SIS (train_acc : 0.98)

— Untitled x W\

: JUpyter Untitled Last Checkpoi

File Edit View Insert Cell K
B+ G B | 4+ ¥ A B C
elif auic

rever:

tine.:

forwa

time.:

for i in

del m

keys = key_check(
# p pauses game a
if 'T' in keys:
if paused:
paused = |
tine.slee
else:
paused =
Releaseke;
Releaseke:
Releaseke:
tine.sleg

In [4]: if __name__ = "__main__"
main()
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