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3.1 Google ColabE &&%t 213X 57|8t 7l EIY 2/

1) Google Colab 7H£2

Google Colaboratorye Z22E 7|8t Jupyter £E HAOZ FHE|0f Python § 902 L

hd 9 Aol 7Hseh Chely JHEEEb A O|CE Tensorflow, Keras, matplotlib S CHst o 7|X|

AP AXE[0] REXZ 28Y = U 72 EZ0|E 8 SEREe; HESEO HFE Y
= fsiM= X0 Agol Eastct.

|_

80| 7tset EFO| AL AHE

4]

& & 3: https://colab.research.google.com/

HTTP
€ |8l sabond | € I (__; 7 ek

T2 IAYE AIRELICH https://post.naver.com/viewer/postView.nhn?volumeNo=264477658memberNo=38386150



https://colab.research.google.com/
https://post.naver.com/viewer/postView.nhn?volumeNo=26447765&memberNo=38386150

7|2 QHmolAEs A8 11} #20, Ctrl+F9 & Sl 2dE D=0 Cfet MK Aol 7hs5ta,
Shift+Enter, 27| 5 &3l 2t Al 7tsS5iCt
& UntitledO.ipynb a2 a8
- oY % sﬂpyﬂ: HEly 7 SE¥ AT A= = 120
= ny OHY BHMHGY x| r22 w8se A FEAS =t srae 1~
2 YEE ¢ MEDH
<> B - (1] orint("Hello World")
R » hello Vorld
=] o C LR -K- I
» W sample_data © fron aooale.colab [mport drive
drive sount('/content /drive’)
1
OAS m— 79.64 G8 A8 Ty
13 1 Google Colab 7|2 QIE{HO]A
GPU/TPU &82 ¢IsiMe HEIY -> TEIY R HE -> StEQI0] 7tLK7|E #HPs|oF St
H3Els A2 OF2 B30 E Sof =l 7hs3tot
lcat /etc/issue.net
'head /proc/cpuinfo
'head -n 3 /proc/meminfo
'df -h
'nvidia-smi
L+ Ubuntu 18.04.3 LTS +
processar (0 | HYIDIA-SMI 440,44 Driver Yersion: 418.67 CUDA Yersion: 10.1 |
vendor_id : Genuinelntel I . . .
cpu family :
nodel : 63 | GPU MName Persistence-M| Bus-1d Disp.& | Yolatile Uncorr. ECC |
del | 1{R) ¥eon(R) CPU @ 2,30GH: .
:?esui::“ :um e | Fan Temp Perf Pwr:Usage/Capl Memory-Usage | GPU-Util Compute M. |
microcode : Okl I + + |
MHz : 2300.000
Cache size ¢ 46080 KB | 0 Tesla T4 off | 0000OD00:00:04.0 Off | 0l
Nertoral: 1355168 @ | N/A S5C P8 1OW / 7O | OMiB / 15079MiB | 0% Default |
MenFree: 10669052 kB +
Wemdvailable: 12474136 kB
Filesysten Size Used Avall UseX Mounted or
overlay B9G 326G 346 & s +
f 544 0 B4 0¥ /dev
:::r: 6.46 0 6.45 0% /sys/fs/ce | Processes: GPU Memory |
/dev/sdal 56 3G 386 50% Jopt/bin
[den/ds foo T e SO jeetin | GPU PID Type Process name Usage |
sh 5.9G 4.0k 5.9G 1% /dev/shm I |
:::;z g-ﬁ g g::g g;;::zig: | Mo running processes found |
tupfs B.4G 0 6.4G 0% /sys/iirm + +

Mon Feb 3 04:24:29 2020

33 2Colab H3 MY cPU/Memory S(Z), AHHIIE(R)
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2) Google Colab & O0|O|X| 7|8 ZZHO0| §F0 [E o|X}IEIY

=H =2
H TTT

S0t
o>
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ox
nx

2

Google Drive Mount: O+2E= M ZX|0| §2 = Us ZEE ClEHZ X0 HYA7|=
AYS 205y, 72 EZ0|E0 YZEE HOHE ZYUUAM &8 78St F ohrf

~ Google Drive Mount

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

Mounted at fcontent/drive

i Contents/ImageNet
d=20| Ho|EHME =220, ImageNet EC7F QICHH i Z20 SECE Yottt HO|HMA=2
=

—

+ Download the data set exported from HyperLabel
3] import os path

import shutil

DOWNLOAD_LOCATION = ' fcontent/InageNet S
DRIYE_DATASET_FILE = '/content/drive/My Drive/ImageNet.zip’

shut il copy(DRIYE_DATASET_FILE, DOWHWLOAD_LOCATION)
print{ Successful ly downloaded the dataset’)

[ Successfully downloaded the dataset

13 4 72 SO|HEHE HOEA [2EE



Chg ZEE 23l =212 HolHAe Y=S STt

lunzip /content/ImageNet/ImageNet.zip -d ImageNet/

+ Unzip the Dataset

© !unzip /content/ImageNet/Inagelet.zip —d ImageNet/

intlating: ImageNet/armrest/image/Mon_armrest/char_SUUTE. jpg
C inflating: Imagelet/armrest/inage/Mon_armrest/char_30017.jpg
inflating: Imagelet/armrest/inage/Mon_armrest/char_30018. jpg
inflating: Imagelet/armrest/inage/Mon_armrest/char_30019.jpg
inflating: Imagelet/armrest/inage/Mon_armrest/char_30020.jpg
inflating: Imagelet/armrest/inage/Mon_armrest/char_30021.jpg
inflating: Imagelet/armrest/inage/Mon_armrest/char_30022. jpg
inflating: Imagelet/armrest/inage/Mon_armrest/char_30023.jpg

13 5 olEA ¥ WX B AW Hat

CHE ZEE M Tensorflow 1.8 HES MX|5H import

2t

ot
>
mjo

'pip install tensorflow==1.8.0
import tensorflow as tf

s =¥
Cte ASE Ads| NAE= o|O|X|0of CHEF st& S $UWBICH Armrest, Non Armrest =0 3129
Z} O[|O|X| =0 CHaH bottleneck txt Lt 0| Y[ 1000 #o| s+&0] HAECE

'python /content/ImageNet/retrain.py —--

bottleneck dir=/content/bottlenecks --how many training steps 1000 --
model dir=/content/ImageNet/imagenet --

summaries dir=/content/ImageNet/armrest/training summaries/basic --
output graph=seatcapacity.pb --output labels=seatcapacity.txt --
image dir=/content/ImageNet/armrest/image



Ipython fcontent/InageNet /retrain.py --bottleneck_dir=/content/bott|enecks —-how_many_training_steps 1000 --nodel _dir=/content/In
ZULU-U2-24 UBi2 12, 5143200 Step fBU Cross entropy = U 19218

G 20z0-02-24 05:02:12.580295: Step TB0: Validation accuracy = 97.0% (N=100)
2020-02-24 06:02:13.152186: Step 770 Train accuracy = 94.0%

2020-02-24 06:02:13.152254: Step 770: Cross entropy = 0.177800

2020-02-24 D6:02:13.207531: Step 7700 VYalidation accuracy = 92.0% (N=100)
2020-02-24 06:02:13.801610: Step 780: Train accuracy = 97.0%

2020-02-24 06:02:13.801678: Step 780 Cross entropy = 0.160213

2020-02-24 D5:02:13.859975: Step 780 VYalidation accuracy = 90.0% (N=100)
2020-02-24 06:02:14.434039: Step 790: Train accuracy = 96.0%

2020-02-24 06:02:14.434107: Step 790 Cross entropy = 0.145142

2020-02-24 D5:02:14,4BB535: Step 7900 VYalidation accuracy = 91.0% (N=100)
2020-02-24 06:02:15.077416: Step BOO: Train accuracy = 91.0%

2020-02-24 06:02:15.077489: Step BOO: Cross entropy = 0.225384

2020-02-24 D6:02:15.133267: Step BOD: VYalidation accuracy = 96.0% (N=100)
2020-02-24 06:02:15.715446: Step B10: Train accuracy = 92.0%

2020-02-24 06:02:15.715515" Step B10: Cross entropy = 0. 206235

a3 6 olOjxX] S5 a8 £ oAl

Chg ZES S H2E O[O[X|E =g & RUALE

def display image(file path = '/content/ImageNet/inference test image/'

import cv2
import matplotlib.pyplot as plt
import os.path
if os.path.exists(file path):
img = cv2.imread(file path)
show _img = cv2.cvtColor (img, cv2.COLOR BGR2ZRGB)
plt.imshow (show img)
else:
print ('failed to open file')
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!python /content/ImageNet/label image.py /content/ImageNet/inference te
st image/test 10.7pg
display image ('/content/ImageNet/inference test image/test 10.jpg')



o Ipython fcontent/InageNet/label _inage.py fcontent/Imagelet/inference_test_image/test_10. jpg
display_inage('/content/ImageNet/inference_test_image/test_10.ipg")

L fusrflocal/lib/pythond. B/dist-packages/tensorflow/python/franework/dtypes. py:519: FutureWarning: Passing (type, 1)
_np_gint8 = np.dtype([{"gint8", np.int8, 1)1)

fusr/local/lib/pythond.B/dist-packages/tensor flow/python/ framewerk/dtvpes. py: 5200 Futurelarning: Passing (tvpe, 1)
_np_guint8 = np.dtypel [("quint8", np.uint8, 111)

fusrflocal/lib/pythond.6/dist -packages/tensor f low/python/ framework/dtyvpes. py: 521 Future¥arning: Passing (type, 1)
_np_aint16 = np.dtvpe( [("aint16", np.int16, 111)

fusrilocal/lib/pythond. 6/ dist -packages/tensor flow/python/ framework/dtvpes, py: 5220 Futurellarning: Passing (type, 1)
_np_auint16 = npodtype( [("auint 16", np.ouint16, 111)

fusrilocal /1ib/python3. B/ dist -packages/tensor flow/python/ framework/dtvpes, py:523: Futurellarning: Passing (type, 1)
_np_aint32 = np.dtypel [("aint32", np.int32, 131)

fusrflocal /1ib/pythond. 6/dist -packages/tensor flow/python/ framework/dtyvpes, py:528: Futurelarning: Passing (twpe, 1)
np_resource = np. dtype([("resource”, np.ubyte, 111)

2020-02-24 06:17:24,.058108: W tensorflow/core/framework/op_def_util.cci346] Op BatchMNornWithGlobalNormalization is

e e : feorefplat forn/cpu_feature_guard, cc:140] Your CPU supports instructions the

armrest {score = 0.98509)

non arnrest{score = 0.01491)
0

100

150 1

200

0 50 100 150 200
J% 7 HI2E O|0|X|E &8¢ &2 HZAE 0|A(Armrest)
'python /content/ImageNet/label image.py /content/ImageNet/inference te
st image/test 04.jpg

display image ('/content/ImageNet/inference test image/test 04.jpg')
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° Ipython fcontent/ImageNet/|abel _inage.py fcontent/InageNet/inference_test_inage/test_04.jpg

display_inage(file_path = 'fcontent/ImageNet/inference_test _inage/test _04.ipg')

fusrflocal/lib/pythond. B/ dist-packages/tensor flow/python/ franework/dtypes. py: 519

_np_aint8 = np.dtype([("gint8", np.int8, 1J1)

fusrflocal/lib/pythond. 6/dist-packages/tensor flow/python/ franework/dt ypes, py:520:

_np_guint8 = np.dtypel([{"quint8", np.uint8, 111)

fusrflocal/lib/pythond. 6/dist-packages/tensor flow/python/ franework/dtypes, pyi521:

_np_gint16 = np.dtype([("gint16", np.int16, 111)

fusrflocal/lib/pythond. 6/dist-packages/tensor flow/python/ franework/dtypes, py:522:

_np_auint16 = np.dtypel [("quint 16", np.uint1G, 131

fusrflocal/lib/pythond. 6/dist-packages/tensor flow/python/ franework/dtypes, py:523:

_np_agint3Z = np.dtypel([{"gint32", np.int3z, 111)

fusrflocal/lib/pythond. 6/dist-packages/tensor flow/python/ franework/dt ypes, py:528:

np_resource = np.dtype( [{"resource’, np.ubyte, 131

FutureWarning:

FutureWarning:

FutureWarning:

FutureWarning:

FutureWarning:

FutureWarning:

Passing (type,
Passing (tvpe,
Passing (tvpe,
Passing (tvpe,
Passing (tvpe,

Passing (tvpe,

2020-02-24 06:20:36.483876: ¥ tensorflow/core/framework/op_def_util.cc:346] Op BatchMornWithGlobalMormalization is
ZOen-ne-24 f: PO aa G730 | tenearflow/core/plat forn/cpu_feature_guard.cc:140] Your CPU supports instructions the

non armnrest({score = 0,92360)
arnrest({score = 0.07640)

0

25 A
50 4
754
100 4
125
150

175 4

200

0 50 100 150 200

1% 8 HAE o|O|X|E 8% &2 HAE O|A|(Non Armrest)
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3.2 Tensorflow & AL{C|X}Ql o|O|X| && 7|4 AEY 2&7

1) Tensorflow 7L

Tensorflow £ Google 0f oJsf 7HUE QE AA ATZEQ o 2lojEHB 2|2 7}E o] HEE|l=
Held Z LI F SILIOICL. FE Python SZE0|M A 7t55tL, XHHIAIZE, C++, GO.
c# 59 QojoME Z8 7H53ICl ESH Tensorflow-lite S ZHIYY AN A3 JH5

ol X[ASICE WX 2.0 HTO| EAE|0| & 7HSSICL Google, Airbnb, 9l7|'22“a'3|5|,
Hoj{ &¥ 5 CrYSH 7|UOM Tensorflow & EESH AHIE &E + Ak A F3:

https://www.tensorflow.org/about/case-studies)

2) Tensorflow & ALJC|X}QI o|O|X| &8 7} AEIY 22

Jo
of>
riok
ox
nx

2

OfL}2Ct &%
OfLt2LCH ZH 0| X|2] DownloadOlA Windows OSO| S= Io|M HHE Z2ls CHREETIC)

AKX 3. https://www.anaconda.com/distribution/#windows

{O ANACONDA Products  Why A

Anaconda Distribution

The World's Most Popular Python/R Data Science Pla!form‘ Download

n Windows | ‘ macOS J /.,\ Linux

Anaconda 2019.07 for Windows Installer

Python 3.7 version Python 2.7 version
64-Bit Graphical Installer (486 MB) 64-Bit Graphical Installer (427 MB)
32-Bit Graphical Installer (418 MB) 32-Bit Graphical Installer (361 MB)

12


https://www.tensorflow.org/about/case-studies
https://www.anaconda.com/distribution/#windows

a7 9 OfLfELH 2% HOo|X]

s 2%
A HE HMES 283 Anaconmda Prompt ¥ = Ctg AEE Sl 7ted S it

conda create —n tf python=3.6 anaconda
(conda create -n JI&&E 08 python=H& Y anaconda)
22X E 2= HAMXO 'y = X A 7tedetd dd = g BHHE st /tod=d Y

activate tf (activate JI&EA 0|8)
AX| 0|=0= Anaconda Prompt }[A] activate BHOE ol 7Hatatd Ml 7HsaE 10)

B Anaconda Prompt - O X

33 10 OfLHRCH H4 B A 2
Tenworflow AX|

Tensorflow CPU version

CHE ZEE Sl Tensorflow HX|, BX|E &= HAMX v &H

pip install --ignore-installed -upgrade
https://storage.googleapis.com/tensorflow/windows/cpu/tensorflow-
1.13.1-cp36-cp36m-win_amd64.whl

mjo|M S TensorflowH O [t FHOl= FHetd & U220, 2X|

X =I0| 7hs5tEt.

Jfot
ro
mjo
inl
)
o
o
<
i
ofm
el

Python
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https://storage.googleapis.com/tensorflow/windows/cpu/tensorflow-1.13.1-cp36-cp36m-win_amd64.whl
https://storage.googleapis.com/tensorflow/windows/cpu/tensorflow-1.13.1-cp36-cp36m-win_amd64.whl

import tensorflow as tf

hello = tf.constant('Hello, TensorFlow!"')
sess = tf.Session()

print (sess.run (hello))

Tensorflow GPU version

Tensorflow 2| GPU HZAZ ZESIH CPU Tt AtESHE HRELC o5 S0 AIBE&= AlZHES

Ct=%h 4= QICH Tensorlfow = NVIDIA 2| Geforce AI€2| d2iX 7tEntg X|@l5t QULCH
Ct2 &30 PC GPUZ} Nvidia CudaZ X|& o8 =9l

https://developer.nvidia.com/cuda-gpus

CUDA Toolkit AX|

https://developer.nvidia.com/cuda-downloads

CuDNN 2% = &= = CUDA %] 20| =0{47|

https://developer.nvidia.com/cudnn

CUDA HX| ZZ : C:WProgram Files#NVIDIA GPU Computing ToolkitWCUDAW(H ™ &)

CUDA toolkit td Bl F7t

AEE -> AlAE 8 B4 BE > B¥WS > AIAH ¥Wa > pathd] CUDATH F7teEof
QX ISt g2 FL CHe BFWS 7 (AY 1)

14


https://developer.nvidia.com/cuda-gpus
https://developer.nvidia.com/cuda-downloads
https://developer.nvidia.com/cudnn

g VIDIA GPU Computing DA i -~ ME DESZ|(N)
C:AProgram FilesNVIDIA GPU Computing Toelkith CUDARVS 2%libnvwwp
C#tProgram Files¥NVIDIA GPU Computing ToolkitRCUDARVI 24¢include HEE
C:AProgram FilesNVIDIA GPU Computing Toolkith CUDARYE 2extraswCUPTIRibx64
C#toolsweudawbin Ot 7|(B)...
C:AProgram FilesNVIDIA GPU Computing ToelkithCUDAMY10.0%bin
C:#Program Files#NVIDIA GPU Computing Toolkit#CUD ARV 0.0%libnvwp AED

C:AProgram FilesNVIDIA GPU Computing Toelkit# CUDARY1 0.0wextraswCUPTIHibx64
C:#tProgram Filess#NVIDIA GPU Computing ToolkitCUDAS10.0%include

C:HWindowsisystem32 LR
CHWindows
CWWindowsWSsystern 3 2WWhem OrEHE 01F(0)

CawindowswSystem 32w WindowsPowerShel vl 0w
CHWindows#System32#0penSSH

C:#Program FileswNVIDIA Corporation#NWIDIA NGX HEE HEM.-
CUserswtdesignlT_RAZ2w. drxbin

C:Program FilesMicrosoft DMXRDnvmMS

C:#Program Files##Microsoft SQL Serverst120#Tools#Binns
C:#Program Files#Microsoft SQL Serverst130#Tools#Binns
C:Program FileswMicrosoft VS Codewbin

33 11 NAY B B 57t

[l ZEZ E3| Tenworflow GPUE MX|g %= QlC}

pip install --ignore-installed --upgrade
https://storage.googleapis.com/tensorflow/windows/gpu/tensorflow gpu-
1.13.1-cp36-cp36m-win_amd64.whl

Tensorflow CPUHT AX| =0l HHOE Soff SLSHA MK =0 7ts

Tenworflow F7} 2i0|E2{2] HX]|

Pip install 7|52 & &4 ZEMEO ZQ3t 2t0|EEZ|E EX = UCL & & 7I0|=0M
23t 2lo|E22|= G ZL0f
* TensorFlow-Plot

+  Matplotlib

* Biwrap
« Pandas
7Haetd 2l = OHE BE0lE S 4 2lojlEyelE EX g = UL

15


https://storage.googleapis.com/tensorflow/windows/gpu/tensorflow_gpu-1.13.1-cp36-cp36m-win_amd64.whl
https://storage.googleapis.com/tensorflow/windows/gpu/tensorflow_gpu-1.13.1-cp36-cp36m-win_amd64.whl

Pip
Pip
Pip
Pip

install
install
install
install

tensorflow-plot
matplotlib
biwrap

pandas

16
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imagenet

Testing_set_chair . . .
Chair dataset(training, testing)

Training_set_chair
| label_image_folder 2 ¥ 3L txt

[E Iabel_image_folder.py | Testing code
5] retrain 48 3E txt
[ B retrain_v3.py | Training code

=] tesorboard 4% 3 E txt

W}
i[L]
I
2o
o>
]
Al
1
2
1144
oo
[l
E
ue
lo
-
24!

e NEPES

mju

s, 2E LBl oAt ofOjX|2 &0 ALt (2E 13).

Classic chair Modern chair

a3 13 g5 HIoIE{ M2 oflA|

0

Anaconda Prompt2| 742t X = CHE YHOE Sl CIHEZ|Q {XE HESICHAE 14).

Cd CIME2E

17



B Anaconda Prompt

g ASE YR BES AL

Python retrain v3.py --bottleneck dir=bottlenecks --

image dir=training set chair --how many training steps 1000 --

model dir=imagenet --summaries dir=training summaries/chair --
output graph=chair.pb --output labels=chair.txt --learning rate 0.01 -
-validation percentage 10 --testing percentage 10 --train batch size 20

--validation batch size 20

_|Ok

—

F50| AZEH CHEiF 22 bottleneck txtIt 20| A-dECHAE 15).

w_chair > bottlenecks > classic

a8 15 sk&52 fol Md = Bottleneck HAE 1l

18
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50| &=

B 1= Anaconda Prompt - Python retrain_v3.py -
e tf cast in

% 16 bottleneck HAE ntAUE 283t stE A%}

E|H 474X| mpeol 4-dElC.

bottleneck &0O: 2t O|0|X|2REH at&S Qo) HetE HAE o
chairpb: st 212 YHE st 2

Chairtxt: &0 ZEE 2t (Classic, Modern)
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20
>
H
ne
=4
[>
Im

Anaconda PromptO| A Zteetd T = Chs PN E Sl HAE A[Eetot

python label image folder.py result chair Testing set chair chair

python II2ZE HIAE 21 dd IEF HAE OI0IX ?X =522

Jon

o

HIAE ZAitE= Anaconda Prompt HO|AM X2tz ez =Zolg = UAon, AM

HEZEChE@E 17)

@ Anaconda Prompt

A B C D E F G
1
2 0 Sq_classic_classic modern
3 T e Ml e =i e ;
4 2 5q_classic_classic 007992 modern '0.02008
5 3 |sq.classic_classic  '0.99841 modern '0.00159
6 4 Sq_classic_classic 0.99437 modern '0.00563
7 5 Sq_classic_classic 099862 modemn '0.00138
8 6 Sq_classic_classic '0.98079 modemn '0.01921
9 7 5q_classic_classic 0.99799 modemn 0.00201
10] 8 |Sqclassic_classic 093322 modern '0.06678
11 9 Sq_classic_classic "0.99937 modern '0.00063

12 10 Sq_classic_classic 0.99268 modern '0.00732
13] 11 |Sq.classic_classic  0.99785 modern '0.00215
14 12 [Sq_classic_classic 098726 modemn '0.01274
15| 13 |Sq.classic_classic  0.99954 modern '0.00046
16| 14 |Sq.classic_classic  0.84637 modemn '0.15363
17 15 Sq_classic_classic 099566 modern '0.00434
18 16 Sq_classic_classic 0.89053 modern '0.10947
19 17 |Sq.classic_classic  0.88294 modem '0.11706
20 18 Sq_classic_classic 0.99012 modern 'D.00988
21 19 aclassic claccic  Nagarn  madern N o0

22| 20 |Sqmoderimodern '0.99787 classic  0.00213 I
23 Sg_moderimodern 099648  classic 0.00352
24 22  |Sg_moderimodern 096747 classic  '0.03253
25 23 Sa_madenmadern__10.89994 _ classic "0.10006
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3.3 Microsoft Azure ML StudioS
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|

1) Microsoft Azure ML StudioZ7l &

Microsoft Azure2 22t E7|

getgdar L= 7|8l H|F

Microsoft Azure Machine Learning Studio

Azure

Machine Learning
service

7=
o B

Try it today!

Announcements

Azure Machine Learning Studio R Runtime
Upgrade

Aired on October 31, 2018

The R language engine in the Execute R Script
module of Azure Machine Learning Studio has
added a new R runtime version -- Microsoft R
Open (MRO) 3.4.4. MRO 3.4.4 is based on
open-source CRAN R 3.4.4 and is therefore

compatible with packages that works with that
version of R

2) MU= &gk HlolgA

Mining Campaign Funds
Aired on August 03, 2017

Play with 2016 Presidential Campaign finance

data while learning how to prepare a large
dataset for machine learning by processing and
engineering features. This sample experiment
works on a 2.5 GB dataset and will take about

20 minutes to run in its entirety

A 8 < D £

1 _|Dong Designated by Law Deposit Monthly Rent Year of Construction Contract Area
2 Hongledong 40 2018 12-14

3 |HongEundong 6,000 50 2018 15~17

4 NamGajuadong 500 48 2018 3~5

5 MNamGaluadong 1,000 45 2018 3-5

6 HongEundong 500 45 208 3~5

7 Hongledong 500 a0 2018 3~5

& Hongledong 500 I 208 3-5

8 Hongledong 1,000 50 2018 3~5

10 Hongledong 1,000 50 2018 3~5

11 BukGaluadong 500 50 2018 3-5

12 | NamGaluadong 1.000 48 2018 3-5

13 |BukGaJuadong 500 a5 2018 3~5

14 HongEundong 500 45 2018 3~5

15 | HongEundong 300 45 2018 3-5

16 NamGaluadong 500 43 2018 3-5

17 |NamGaluadang 2,000 Ll 2018 3~5

18 NamGaluadong 2,000 £V 2018 3~5

19 |HongEundong 3,000 35 208 3~5

20 NamGaluadong 3,000 0 2018 3~5

21 NamGaluadong 7,000 15 2018 3-5

22 MamGaluadong 7,000 10 2018 3-5

Dong Designated by Law  Deposit ~ Monthly Rent  Year of Construction  Contract Area
/
[ (TP | " ik
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Welcome to Azure
Machine Learning
Try it for free

No
problem! Choose

? No credit card? No

ymous Guest Access,

or sign in with your work or school account

or a Microsoft account

Not an Azure ML user?

Inside the Data Science VM

Aired on June 21, 2016

DSVM is a custom Azure Virtual Machine image
that is published on the Azure marketplace and
available on both Windows and Linux. It
contains several popular data science and
development tools both from Microsoft and
from the

1 source community all pre-
nstalled and pre-configured and ready to use.
Ne will cover best practices that would show

how you can use the DSVM effectively to run

your next data science or analytics project
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BIM data BIM data BIM data BIM data

data

Rule Rule Rule Rule

BIM-enabled
Application

Figure 1 Pre-Processing of BIM Instance for Rule-checking System
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Geometry Data

Name
* Volume e Volume Aes  Width
Area 110802600 5980108 1405
” 110802600 5980108 1432
= - - .

i} Wl'dth 110802600 5960108 1355
-, Height 110802600 5980108 1002
Length 102623108 5648736 987
110802¢ 5980108 1075,

9624228 2175
5080108 1405

eTsie0 9e2a228 2175

5980108 1284
- s@smns 1373

I a——" 1373
1405

0802 mmoe 1405

211652820 10269968 1882

Figure 3 Automated extracting geometric data of BIM objects using Revit and Dynamo
S0 B8 ANE 22e, ¥, 7|5, B2 B 522 ML DynamoS S8 % 40000]

el AH|of thet 7|58 27F FEEIACE F=E AN 2| 7|sHE L IOl E= CSVItE 2 MY
ChCsvitgd2 AM RY 27 22O oIgHolHz 28 ATt 27 o550 noj=2tel2 184
f

#LC} FEStDASHE HO|HE= Name ZHOIH, YHULSZ FOX|= HIOIHE 7] 67HA

7|5t 2 HIO|EO|CH MA 72822 N&EZ|= Multiclass Logistic Regression, Neural Networks S
2 o5 2|50 HEEUCE 2 Yne|Ft dite ek, FUE(Precision), MaE(Recall)
S22 FEHo =z AUEM, Zt Named HE Zit= Confusion Matrix2 A|Zt2te[Of &4 EICH

ning Studio Jinsung Kin

Building object Classification

LengthX NameX VolumeX AreaX Width X

‘ Height X

+ Namex

CHC) O mERS

Figure 4 The pipeline of Training ML models on top of MS Azure Machine Iearning studio

MS Azures= 12 59 Z+0| sh& R EO| AUE Confusion matrix2 AlZstst= 7|58 HS3HCH
otE Zut 7|SEEE otest REO| e =
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[@ Multiclass Logistic Regression v/ } @ Multiclass Neural Network v

een 10w s s 1%
oo lum 1% | 1o s

‘ s 3w ‘

soo% | soom .
s00%

x| saox
won | mox
an nn
an T e | | =
fmlan| i

s | aex 1%

A) Multiclass logistic regression B) Multiclass Neural Network

Figure 5 Comparsion of results training of Logistic regression and neural network using confusion
matrix
NZge g 2y 7
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CHRE AMZAEEE 3D AM<Q 2D O|0|X| HIO|HE 7t2|Zict YRH 22 png, jpg
EMeet. otk BIM E7= HEE 7|52 MIEo| Wt 2D o[0jX|z XMEFHE
CAHE oA =0 TATH O|0|X| H|O|E 7t EEILE YEH oz O|0|X| d&0 &
dEUEY(CNN)S &850 2 O|0[X| HIO|Eof et M2 7t A ALt HH2|0=
Tensorflow®} Inception-v32 20| &8 ZICt MX2[= O|0|X|0N 523 pixcel HIOIE Zt
St IF8E Zre|Zich dAM2| Z3b Zb O|0|X| HojH = Name ZE1t 2048742 float £T
HZ ®
of 28
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HElCt sig HlO|E& CSVE MEE|D MS Azure mahchine learning studioOf| A 2 & st
ZICt (Figure 5)

o>

Extraction of Multi dimension
Vectors (2048 features)

Generation of 2D Image

pdlalk
TensorFlow |
Y AR

g
& e

I horizontal degree: 0, 45... 315

BIM model

b,

214 A

2

===
<

Vertical degree: 90, 30... 0

|

0465636 0.483836|

Figure 6 The process of generating and pre-processing BIM object visual data and BIM
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MS AzureE 8% 7|/ sts ZEE2 13 61t ZCOh 7|2H22 HM3EZl= Multiclass Logistic

= [ = = O
Regression, Neural Networks 58 <& 212[50| &&8E ATt

CHEot 22 5tojm m2tojHE 2EoRE W 71 =2 & E EUACE Hidden node 7H% :
2= : 500 Learning rate : 0.1 Normalizer : Min-Max. 50| L}2t0/E HZo| 2 o5F

= A2 otz Zo| He| E £ ULt Hidden node 7= YN 0|4 S7t5HH (2007H)

o

1
rl

o
g7t 9|8 Hadte FdE¥eE BN oE s FMEsE =2 YHEE EAC
Learning rate 0.00010|5tY d@ 23|3 7t ZOtX|= ZE EUCH Normalizere| d20=
o =

Binning & X 8%t 22 2A(50%)E HMelstn 2 95%0i 77t

Ho
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|.|-|
i
HT
0
aml

26



4.2. BIM
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MS Azure Machine learning studio
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Classification Model

100

Space object
A A
‘ Input: Space properties

Multiclass neural network ZES A5t

chet 2o,
Space Usage Classification model

- Number of hidden nodes :

- Learning rate : 0.01

- Number of learning iteration: 300

- The type of normalizer: Min-Max normalizer
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python 2t0[E2{2[Ql gensim 2t0[E2{2|0| F1HHE word2vec E2AE Soff TSI

Space Usage Classification model

| General properties | | GUID |
| Space Name |
Department |
Usage |
Geometry properties Boundary Geometr }—{ Boundary Line, Surface
Space object _{ Y Prop y Y Y |
properties | Derived values | I Area, Height, ... |
| Calculated properties } | Distance |
\—{ Opening area ratio |
| Relational properties | | Inheritance (Z&) | | Stories (parents) |
l Openings |
—{ Furniture, lightings, ... |
Connection (2) }—{ Other spaces |

of

1% B0

d

o>

of &&= HOolHs st HES
ME (EDUMAQ)OIM XSdt= 2
BIM Z&E inl
e, o

E (validation data)Z ARET|QUCE.

oz TASHH, HO|He= ot=us7iEd nIA|d2td

SWSAM AtEo] WHEZQL Space programs 7
57 ASolM =TE 404702 SZPEEE S50 0H
=

N
st& 8 O|O0|E(training data), 20%= HZ& 4|0

n
o

=
=

o o
T
oo
of
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o
Fot
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=
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Lot
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o
m
10
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Space Usage Classification model

« collected from the best practice examples of educational facilities in Korea, Education Facilities
Research & Management Center (EDUMAC).
= Total 404 Spaces

LongName [Name Storey  Area Height  N_Doors Class
Az oY) 1 MEZ TRl Level 1 123.24 3500 2 9
Bl 2 A 10 [ARA) Level 1 11.98545 3500 0 26
HAEAL " 2eFEAd) Level 1 12.08505 3500 0 26
5 CERERE) 12 [FERL- Level 1 61.836 3500 [} 0
A zenin-2) 13 [FgRE-2) Level 1 631 3500 0 0
Fetudn-3) 14 [FERY-3) Level 1 63.11 3500 0 0
Feain- 15 [FYadn-a Level 1 63.094 3500 0 0
9 ERIEH] 16 [2Z2l4) Level 1 384 3500 1 0
) SN 17 [l Level 1 92.04 3500 2 0
= JlErrgaE 18 PlEsEAEY) Level 1 91.104 3500 2 21
HASHRYY) 19 MSHEAY) Level 1 61.62 3500 4 8
3 [RTES 2 [HAIE] Level 1 1914681 3500 9 10
- 20 [E] Level 1 1951164 3500 13 13
Blcisxaz 21 (333 Level 1 122.3557 3500 5 10
AAME A 22 [@AtETA) Level 1 29.5554 3500 1 2
g AU 23 AR Level 1 24552 3500 1 24
Fu|d 24 [FHIY) Level 1 12.098 3500 2 25
Y 3(RHA] evel 1 51.06153 3500 1 20
“HY 4 [&=5Y) Level 1 14.7917 3500 1 16
Alg 5 (M) Level 1 370.8964 3500 3 1
CELE] 6 [2YaY) Level 1 87 3500 1 27
HAED 7 [(#MED Level 1 11.89 3500 1 26
el 8 (HX2lY) Level 1 2505146 3500 3 26
EL ) 9 [E24] Level 1 1467591 3500 2 26
Fetnde1) 25 Bt de1) Level 2 61.8305 3200 0 0
Sk
st& 2t
A S Sk = o & St A A rul
SR =90 M2 ot =7t ChEA LEH AS =eld &+ A/, 449 HE8-8E (S
= x> a0 AN\ = | ol SEA L =
2t0] 0|8, B, 51, 29| )2 2F ASS RO H50| 9391%2 I EH S
| T — A S
ALt SHX|T ot BEOME & = UK SUAHC 0[50 AEE EF LHHA| SRS =8
| | AR S = L o &5 S A — rul = =
= 2AR0l @E+T ofye =S HEWE As =g = ULh ol 522] 0|F0] o
ra = — SktaE A ra > A o B [ [
g s XS EUls e £d90 dot so| HEHY 542 % it d=0AM=
- = — T (@] Inl =+ = = — SkX
ot A= WO HiX|E= S22 =0 A0l Hel RASH| ME0 E=2RF0= Helshx| &
o o - A
= 82 UEH=E ALz & & AL

Space Usage Classification model

Training Results

Input feature set Overall Accuracy

All 0.939103
(Name + Area + Height + Number of doors)

Name + Area + Height 0.935897
Name + Number of doors 0.934295
Name 0.932691
Area + Height + Number of doors 0.419753
Area + Height 0.382716

30



Space Usage Classification model

Py 4 +
Training Results =~ “"©
v oL ©  Overall accuracy 0.939103
Average accuracy 0.994705
Micro-averaged precision 0939103
Macro-averaged precision NaN
Micro-averaged recall 0.939103
Macro-averaged recall NaN

(@) All (Name + Area + Height + Number of doors)

Training Results # Metrics
Swsnc

. s e . Overall accuracy 0932692
Average accuracy 0.994147
Micra-averaged precision 0.932692
Macro-averaged precision NaN
Micro-averaged recall 0932692
Macro-averaged recall Nah

31

et

4 Metrics

Fwacns s

Overall accuracy 0.935897
Average accuracy 0.994426
Micro-averaged precision 0.935897
Macro-averaged precision NaN
Micro-averaged recall 0.935897
Macro-averaged recall NaN

(b) Name + Area + Height

4 Metrics
Overall accuracy 0.419753
Average accuracy 0949544
Micro-averaged precision 0.419753
Macro-averaged precision MNaM
Micro-averaged recall 0.419753
Macro-averaged recall MaN

(d) Area + Height + Number of doors



