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https://colab.research.google.com/github/SESL-KMU/Autonomous-AI/blob/main/Day2/2_03_SSD_object_Recognition/SSD(HOT).ipynb?authuser=1
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File Edit View Insert Runtime Tools Help Allchanges saved
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drive
- Zhdlg & MO = shift + ENTERZ 23
» I sample_data
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- 712 E2i0|2 HA

[ 1 fron google.colab inport drive
drive. meunt(’ fcontent/drive’)

Drive already mounted at fcontent/drives to attemot to forcibly remount, call drive.mour

4

72 Ca0|L Z22 0|5

[ 1 cd drive/MyDrivef

feontent fdrive/MvDrive

git2| Darknet_YOLO %]

4

[1 lgit clone https://github. con/é|exeyaB/ darknet

fatal: destination path "darknet’ already exists and is not an empty directory,

OPENCV, GPU Al O{ & dH

4

[1 %cd darknet/
I'sed -i 's/OPENCY=0fOPENCY=1/" Makefile
lsed -1 'sfGPU=0/GPU=1/" Makefile

[ LA L I Y I NN SR AN P

Smart Embedded System Lab KMU' sl L8 Rl

KOOKMIN UNIVERSITY
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+ 2} cellO] Cf SOI7HER| 2HRI5}0] TS cell 4

vCel 2 &5 : © cell ¥ 2t=2 J 7| &5: ©

from google.colab inport drive
drive.mount(]’ fcontent/drive’)

©]

Drive already nounted at fcontent/drives to attemot to forcibly remeunt. call drive.mount("fcentent/drive”, force_remount=Truel,

- T2 EA0H BRE 0|

[1 cddrive/MyDrive/

Jeontent fdrive/MyDrive
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> = EZ}oje
= content L 29| drivegl= O|EL 2 7+3 E2}0|H HZA
« 4% Al URL 3 4
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- 32 catols §

from google.colab inport drive
drive.mount (' fcontent/drive’)

Go to this URL in a browsery https:/faccounts, aoogle, confofcaut iz fauth?cl ient [ d=94731 89839803-6bn Gk
22

Enter wour authorization code:
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G sign in with Google

c

Choose an account

to continue to Google Drive

. {.EKDDK'I'II'I BC kI

. EROOKMAN 3C K Signed out
©

Bgmail.com
® -

@amail.com

® Use another account

Google
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gdHnlUhxZayrGBD 1 BOosYnWAQ4dnbha7z3MogTzI0) i _CR ~

ASSILXOHE =248 HE!

To continue, Google will share your name, email address,
language preference, and profile picture with Google Drive
Before using this app, you can review Google Drive's
privacy policy and terms of service.
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Go to this URL in a browser: bttps:/faccounts. goodle. comnfofoauth?/auth?el ient _id=947518989803
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> 72 C20|HE FE 0|5
" Yoo ECE 72 E20|E Lo EX|
- 712 HEHEZ0 HXA| Colab RuntimeO| #7|H HX[gt EE T At2tE
- 7= E20|E L0 X3t EX| 2 RA|
» 12 ELIO|HZ FE 0|

cd drive/MyDrive/

- 71= EE0|E 322 0|F

[ 1 cddrive/MyDrive/

fcontent/drive/MyDrive
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> git2] YOLO AX|
= github0| = YOLO €53 E X TIH

ﬁ— [

'git clone https://github.com/AlexeyAB/darknet

~ git2| Darknet_YOLO & X|

[ 1 lait clone https:/faithub, condd | exeviB darknet

> Makefile 4

= OPENCV, GPU A2 o5 MH
« OPENCV AFE Al :

Ised -i 's/OPENCV=0/OPENCV=1/" Makefile

Ised -i 's/GPU=0/GPU=1/" Makefile
° 2 °
GPU AL& ALt | 1cad S 's/CUDNN=0/CUDNN=1/ Makefile

~ OPENCV.GPUAIE O & H

o %ed darknet/

Ised —i 's/OPEWCY=0/0PENCY=1/" Makefile

lsed ~i 's/GPU=0/GPL=1/" Makefile OPENCV, GPU AlE
lsed ~i 's/CUDNN=0/CLDNN=1/" Makefile
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> YoLo 2 cE
= Makefile2 & YOLO 87 EE

Imake

~ YOLO €E

O !nake

chmod +x +.sh

gt —std=ct+]1 —std=ct+11 -linclude/ -13rdparty/sth/include -DOPENCY “pkg-config —-cflags opencvd 2= fdew/null || pka-config --cflags opency” -DGPU -1/usr/local fcud

Jsrefinage_opency. cppt In function  “woid draw_detect ions_cy_w3{voides, detections, int, float, chars+, images+, int, int)’
Jsrefinage_opency. cppi926:230 warning: variable  ‘rgb’ set but not used [-Wunused-but-set-variable]
float rab[3]:

Jsrefinage_opency. copt In function  “woid draw_train_loess(chars, voidss, int, float, fleat, int, int, float, int, chars, float, int,

Jsrefinage_opency. cpp 1127013 warning: this “if" clause does not guard... [-misleading-indentation]
if (iteration_old == 0)
Jsrefinage_opency. cppi 11300100 note: .. .this statement, but the latter is misleadingly indented as if it were guarded by the “if’
if (iteration_old != 0){

fercfimace anencuy ennt In finetion “unid cuodraw chiectiinaas  flaats  int int  ints  fleats  int+  int  charss1" @
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# define helper functions

def inShow(path)
import cwe
import matplotlib.pvplot as plt
smatplotlib inline

image = cv?. inread(path)
height, width = image. shapel:7]
resized_image = cv2.resizelinage, (3+width, 3+heisht), interpolation = cwZ, INTER_CUBIC)

fig = plt.gcf()

fig.set_size_inches{18, 10)

plt. axis( off")

plt. inshow(cv?, cvtColor(resized_inage, cvw?. COLOR_BGRZRGE))
plt. show()

# use this to upload files
def upload()
from google.colab import files
Uploaded = files.upload()
for name, data in uploaded. items():
with epenfnamne, ‘wh') as f:
foriteldata)
print {'saved file', nang)

# use this to download a file
def download(path)
from google.colab import files
files.downl cad(path)
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> YOLO weight 2 X
= YOLO &&= dt7| fi¢t 0|2| S5 E

= yolov3 weight %]

lwget https://pjreddie.com/media/files/yolov3.weights

= yolov4 weight 2 %]

lwget https://github.com/AlexeyAB/darknet/releases/download/darknet_yolo_v3_optimal/yolov4.weights

~ yolov3 weight 2 X

° lwget https://pireddie. con/media/files/volowd. weights

—=2021-01-11 20:11: 41— https:/fpjireddie. con/medialfiles/volovd. weichts

Resolving pireddie.con (pireddie.com). ..

128.208.4.108

Connecting to pireddie.con (pireddie.con) [128.209. 4,108 : 443, .. connected.
HTTP request sent, awaiting response... 200 OK
Length: 248007048 (237H) [apnl ication/octet-strean]

Saving tor “yolovd. weights’

yolovd, weights 100 [=========

2021-01-11 20:12:06 (9.35 MB/s) -

“yoloyd weights

»] 236,524 9.21ME/s in 2os

saved [24B007048/248007048]
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~ yolov4 weight & X|

° lwget https://github. con/#|exevhB/darknet/releases/download/darknet_volo_v3_opt imal/volovd weights

C»

—2021-01-11 20:30: 14— https/fgithub. con/d | exeviB darknet /rel eases/ down | cad/darknet _volo w3 opt inal fyolc
Resolving github. con (aithub, conl. .. 140.82.114.3

Connecting to github.com {github.con)|140.82.114.3] 443, . connected.

HITP request sent. awaiting response... 302 Found

Locatfen: https:/Saitbub-product fon-rel ease-asset PefBhe, 53, anazonaws ., con/ 75388965/ kadbf380-885.~1 | ea-9751 -
—-2021-01-11 20:30:14--  https://aithub-product i on-release-asset -2efbbe. 53, anazonaws . con/ THI83965/ ba bG350~
Resolving github-product ion—rel ease-asset -2efBbe. =3, anazonays. com [ github—product ion-rel ease-asset -2ef5ke, <
Connect ing te github—product fon—rel ease-asset -2e68be. 53, anazonaws, con (github-product fon-rel ease—asset —2e6E
HTTP request sent, awaiting response... 200 0K

Length: 2E7717640 (246M) [applicationfoctet-strean]

Saving tor “volovd,weights’

volovd weignts 1003 [===================-] 245.7BM 71.5MB/s in 3.55

2021-01-11 20:30:18 (70.0 MB/s) - “volowd.welghts'  saved [257717640/2577176401
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> YOLO O|O|X|] H&
= ColabOj|A{ O|O|X]|
= yolov3 O|O|X| &

e

=
2
=

SN

(=15
=

o

_Jl\_ ?.k| L

[ -

imShow('predictions.jpg")

I./darknet detect cfg/yolov3.cfg yolov3.weights data/dog.jpg

= yolov4 O|O|X| H&

imShow('predictions.jpg")

I./darknet detect cfg/yolov4.cfg yolov4.weights data/dog.jpg

~ yolov3 O|O|X| H&

I fdarknet detect cfafvolovd. cfa volovd. weights data/dog. ipg
imShow('predictions. jpa')

CUDd-version: 10010 (10010}, culMM: 7.6.5, GPU count: |

OpenCy version: 3.2.0
0 ¢ compute_capability = 780, cudnn_half = 0, GPU: Tesla T4

net.opt inized_nemory = 0

C»

~ yolov4 O|O|X| €&

g

An AT oAe

mini_batch = 1, batch =1, time_steps = 1, train =0
laver filters sizefstrdidil) inpUt Ut put
0 cony 32 33 MNEx H16E = 3 -> 416 x N6 x 32 0.299 BF
1 cony G4 w32 MNE x 16 % 32 —> 208 x 208 x 64 1.595 BF

Ao

I fdarknet detect ofafvolovd. cfg volovd weights dataddog. jpg
inShow('predictions, ipg')

CUD&-version: 10010 (10010}, cuDMM: 7.6.5, GPU count: 1

OpenCY version: 3.2.0
0 compute_capabil ity = 750, cudnn_half = 0, GPU: Tesla T4

net.opt inized_memory = 0

mini_batch =1, batch =8, tine_steps =1, train =10
layer  filters sizefstrd(dil) input out put
0 cony 3z Ix 3 608 » 608 » 3 -> G038 x 603 x
1 conw 64 w32 608 x 608 « 32 -> 304 x 304 x
2 cony G4 1w/ 304 % 304 » B4 -> 304 x 304 x
A orate 1 == A4 w And w
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32 0.639 BF
G4 3.407 BF
G4 0.757 BF
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HOjE] H2E T

» https://drive.google.com/file/d/1V68xfo5-
YrpHghOIPuAPWD21rM6U17hW/view?usp=sharing HlA KITTI

« O| ME0|A AX| 2l A AX|E SFX[ QO &
- %."E': oI-A _‘I.I.kl al O-IEI: Iloll

It E MEV'S SEOI0 2 E2E0 KTTIEY jEE

Ay CreRE

oo o
[ ] def upload(): \) upl oadi )
from aocoale, colab inport files
uploaded = files.upload() -
o HE | MEE oY 8
for namne, data in uploaded. items(): o Cancel upload
with open(name, "wb') as f: Zal
fouriteldata)
printl‘saved file', name)
. Q4 Yz E 2at 2ol
[13] uploadi)
T2 £ 5 KITTI_data.mpd
* KITTI_data.mp4(video/mp4) - 13302152 bytes, last modified: 2021. 1. 13. - 100% done
Saving KITTI _data.mpd to KITTI _data. npd

saved file KITTI _data.mpd
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https://drive.google.com/file/d/1V68xfo5-YrpHgh0IPuAPWD21rM6U17hW/view?usp=sharing

> Yolov3 G4 H|O|E A&
= ColabO|ME MA|ZFS 2 YOLO HEHE FAOC|O|E| &3 0] QHE
« G4 =38 AR Al G4 =80| ¢t YOoLOHRH ST
 -dont_showZS F7}510] YOLO HE & g4 &8 A|E S
= YOLOZ| & ¥4 Ho|f XM%E
« -out_filename <¥4F H|O|E O|&>
- Al ZZE0| yoloZt ®&%El yolo_video.avi H|O|E 44

I./darknet detector demo cfg/coco.data cfg/yolov3.cfg yolov3.weights -
dont_show 0015_fps_10.mp4 -out_filename yolo_video.avi

e

- yolov3d &0 €&

[T V./darknet detector demo cfafcoco.data cfefvolovd.cfa volowd weights —dont _show D015_fps_10.npd —out _filename volo_video, avi

Streaming output truncated to the last 5000 lines.
car: 58%
car: 49%
car: 33%
car: 2%

FP5:36.0 AVG_FPS:38.8

cullriteFrame
Objects:
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> YOLOv3 €4 OIO|E A&
= A H|0|E{0] Yolo HE &
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> YOLOvV3 custom weight &
= Cfgitd 27
« drive/MyDrive/darknet/cfg/yolov3.cfg =2 &

€O & YOLOHODpynb ¢

o 3 =7 oY e

» [ Cat-Dog-CNN-Classifier-

» [ Colab Notebooks
~ [ darknet

» [ 3rdparty

» [ backup

» [ build

yolov1

B ok labels

B Sknames

B oktree

B Gaussian_yolov3_ B
B alexnetcfg

B cd53paspp-gamm...
B cifarcfg

B cifartestcfg

B coco.data

FPS:42.0 AWG_FPS:40.2

cvllriteFrane
Objects:

truck: 324
car: T4

FP3:42.0 AWG_FPS:40.2

cvliritefrane
Objects:

car: 79%
FPS:d1.8 A¥G_FPS:40.2

cwliriteFrane
Objects:

car: 774

FP3:41.9 AWG_FPS:40.2
cullriteFrane

Strean closed.

input wideo strean closed.
closing. .. closedoutput video_writer closed.

e e TS C e el TS =

o _‘.VOLO(HOT).ipynb %
TY =3 =27 wy ey =3

oY X

0
&
&

B yolo2.0cfg

B yolocfg

B yolo9ooo.cfg

B yolova-tiny-voc.cfg
B yolovz-tiny.cfg

B yolov2-voc.cfg

B yolov2.cfg

B yolov3-openimage
B yolov3-spp.cfg

B yolov3-tiny-prn.cfg
B yolov3-tiny.cfg

B yolov3-tiny_3l.cfg
B yolova-tiny_obj.cfg
B yolova-tiny_occlusi.
B yolova-tiny_xnor.cfg
B yolova-voc.cfg

B yolova-voc yolovg..

B yolov3.coco-giow-1.
B yolov_5l.cfg

B yolovd-csp.cfg

B yolov4-custom.cfg
B yolova-tiny-3l.cfg
B yolov4-tiny-custom.
B yolov4-tiny.cfg

B yolov4-tiny_contras,
B yolov4cfg

B s — 295968 A2 Tts

Smart Embedded System Lab

yolov3.cfg X

1 [[net]

2 # Testing

3 batch=1

4 subdivisions=1
54# Training

i # batch=64

7 # stbdivisions=16
8 width=416

9 height=416

10 channels=3
11 momentum=0.9

12 decay=0.0005

13 anale=0

14 zaturation =1

15 exposure = 1.5

16 hue=.1

7

18 learning_rate=0.001
19 burn_in=1000

20 wax_bat ches = 500200
21 policy=steps

27 steps=400000, 450000
23 scales=.1,.1

24

25 [eonvolutional]

26 batch_normalize=1

27 filters=32

28 size=
20 stride=!

30 pad=1

Gl activation=|eaky

53 # Downsample

35 [eonvolutional]
36 batch_normalize=1
a7 filters=64

38 size=3
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YOLO Custom weight &&=

> YOLOv3 custom weight &&

= Cfgid A7
drive/MyDrive/darknet/cfg/yolov3.cfg H=
width, height= 329| Hi=2 47
valg Al Gpu 22| 23 02 ZEddt= R0 = 4t S00oF &
max_batches = 4000*class =2 &7
v =2|0] Ofl AlAtgt &b

Batch, subdivisions, learning_rate & ®ot= 878 4t 2™

yolov3.cfg X

1 Dnet]]

7 # Testing

3 batch=I

4 subdivisions=1

5 # Training

6 # batch=64

T # subdivisions=16
S width=416

9 height=416

10 channels=3

11 momentum=0.8

12 decay=0.0005

13 anale=0

14 saturation = 1.5
15 exposure = 1.5

il
u

16 hue=.1

17

18 learning_rate=0.001
19 burn_in=1000

21 policy=steps
22 steps=400000, 450000
23 scales=.1,.1

27 filters=32

20 size=3

29 stride=1

30 pad=1

gl activation=leaky

Smart Embedded System Lab ' ﬁ;‘ﬂﬂﬁ!ﬂ



> YOLOv3 custom weight &&
- CngI.OI A‘|I‘|

yolov3.cfg Tt L 2| [yolo] & &7

w2 2010 SE5AIZ classe| =THE ¢ E

Classes?| Zf2 &

12| [convolutional]Q| filters 4f= (classes+5)*3 A2 2 =78

v Ex)classesZ} 2091 AL filters=75
= 33O ER of|H & ZF =78

[convolutional ]
size=1

stride=1

pad=

filters=£55

activation=|inear

[volol

mask = 3,4,5
anchors = 10,13, 16,30, 353,23, 350,61, 62,45, 59,119, 116,90, 156,198, 3573.376

<l asses=80

num=3

jitter=.3
ignore_thresh = .7
truth_thresh = 1
random=1
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YOLO Custom weight =&

> YOLOvV3 custom weight &
= names I} A%
« drive/MyDrive/darknet/cfg/coco.names I}

vE25 (lassdH 7|2

e

coco.names X

1 person

2 bicycle

3 car

4 motorbike

5 aeroplane

B bus

7 train

8 truck

9 boat

10 traffic light
I fire hvdrant
12 stop sign

13 parking meter
14 bench

15 bird

16 cat

17 dog

18 horse

19 sheep

20 cow

21 elephant

72 bear

23 zebra

24 giraffe

25 backpack

26 unbrel la

27 handbag

2B tie

29 suitcase

30 frisbes

3l skis

52 snowboard
33 sports ball
34 kite

35 basebal | bat
55 basebal | glove
37 skateboard
38 sur fboard

o
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> YOLOv3 custom weight &&
= data It M

« drive/MyDrive/darknet/cfg/coco.data Tt 73
v classes : class £
v'train : train datal| A2 H1OQ+= ool 42

« train datat yolo markE AtESI0 dd 7ts
v'valid : validation datal| 42& &1
v'names : names Lto| A=

v'backup : &% weight’t H&E E=

coco.data X

| classes= 4l

Ztrain = dataftrain.txt

g fvalid = datafvalid. txt

4 #valid = data/coco_val Bk, |ist
5 names = data/coco, nanes

B backup = fhone/pj reddie/backup/

T #Heval=coco
A

Smart Embedded System Lab

KMy 8IS ]

KOOKMIN UNIVERSITY



