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Keras

An API spec for building deep learning
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DeepBrick for Keras (FAl2IAE 25t HE2))

Sep 10, 2017 o ZEHY (Taeyoung Kim)

.
The Keras is a high-level AP for deep leaming model. The AP is very intuitive and similar to building bricks. So, | have started the
DeepBrick Project to help you understand Keras's layers and models.
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Bricks
There are bricks supported by DeepBrick.

Dataset

Brick Name

2D Input data
Layers
Brick Name
i‘ Dense
RS CAINRARTAR

Description

Input data and labels are encoded as vector.
1X+ede| 3 ojolg Y efiu|cth

Input data are encoded as 2D vector.
2ol 3 cf|o|efuLct

In case of imagery, the dimention consists of sample, width, height and channel.
F2 GY C0EIE Qjojst ¥E=, U], =0], ME+2 FHELCH

Description

Regular densely-connected neual network layer.
TE Y RN £ FRIS AHsH= HAFSYLCH

Tums positive integer representations of words into a word embedding.

Excludes random input neurons (two-dimensional) at a specified rate during learning to
prevent overfitting.

IHHBS WX|EH| fIeiA BtE Alof XIFE HIS0HE 2Jolo] 1 F2i(2XH)S MLl
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Dropout

Activation Functions

Brick Name Description

Returns a value between O and 1.
243t B2 UElE 2hg 01t 141019 ZteE EHAIZLICH

This is mainly used for the activation function of the output layer of the binary classification model it can be

& sgmod judged as positive if the output value is above a certain threshold value (for example, 0.5) or negative if it is
below.
E3740| 5T YAZ(OIE S01 0.5) 0|40|H 24, 0[5t0|H SH0|2tn HEF + 7| WR0| O|FEF 2 &
HE0l| =2 ABELICh
Retums the probability value per class.
25t B2 YHE|= S SeHAHE HE 20| LILEE SHA|ZLICE
If all of these probabilities are added, it becomes 1.

@ | softmax | O $EUS 2F 51 10| ELICE
It is used mainly for the activation function of the output layer of a multi-class model, and the class with the
highest probability value is the class classified by the model.
CHESel2 2ol EHF0| F2 ALSED, #E3(0| 713 £2 SefA7t 20| 2R3 SefAiu|ch
Returns a value between -1 and 1.
2ot B2 YFElE US -12H 1A10(2] 22 EHAIZLCE

& | tnh
It is used for the activation function of LSTM layer.
LSTMe| &3 &5} 8t+2 AFZELICH

4 i It is mainly used of the activation funition of the hidden layer.

243t g2 F2 2430 ARBELIC

rr is mainly used of the activation funition of the hidden layer such as Conv2D.
43t a2 F2 Conv2D 2450] ALEELICH

e relu



# Block 1

x = Conv2D(64, (3, 3), activation="relu', padding='same',

name="blockl_convl')(img_input)

x = Conv2D(64, (3, 3), activation="relu', padding='same',

name="blockl_conv2')(x)
X = MaxPooling2D((2, 2), strides=(2, 2),
name="blockl_pool')(x)

# Block 2

x = Conv2D(128, (3, 3), activation="relu',
name="block2_convl')(x)

x = Conv2D(128, (3, 3), activation="relu',
name="block2_conv2')(x)

X = MaxPooling2D((2, 2), strides=(2, 2),
name="block2_pool')(x)

# Block 3

x = Conv2D(256, (3, 3), activation="relu',
name="block3_convl')(x)

x = Conv2D(256, (3, 3), activation="relu',
name="block3_conv2')(x)

x = Conv2D(256, (3, 3), activation='relu',
name="block3_conv3')(x)

x = MaxPooling2D((2, 2), strides=(2, 2),
name="block3_pool')(x)

# Block 4

x = Conv2D(512, (3, 3), activation="relu',
name="block4_convl')(x)

x = Conv2D(512, (3, 3), activation="relu',
name="block4_conv2')(x)

x = Conv2D(512, (3, 3), activation='relu',
name="block4_conv3')(x)

X = MaxPooling2D((2, 2), strides=(2, 2),
name="block4_pool')(x)

# Block 5

x = Conv2D(512, (3, 3), activation="relu',
name="block5_convl')(x)

x = Conv2D(512, (3, 3), activation="relu',
name="block5_conv2')(x)

x = Conv2D(512, (3, 3), activation="relu',
name="block5_conv3"')(x)

X = MaxPooling2D((2, 2), strides=(2, 2),
name="block5_pool')(x)

if include_top:
# Classification block

padding="same',

padding="same',

padding="same',
padding="same',

padding="same',

padding="same',
padding="same',

padding="same',

padding="same',
padding="same',

padding="same',

x = Flatten(name='flatten')(x)

x = Dense(4096, activation='relu', name='fcl')(x)

x = Dense(4096, activation='relu', name='fc2')(x)

x = Dense(classes, activation='softmax’,
name="predictions')(x)
else:

if pooling == 'avg':

x = GlobalAveragePooling2D()(x)
elif pooling = 'max':

x = GlobalMaxPooling2D()(x)
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astronomy

LETTERS

https://doi.org/10.1038/541550-019-0711-5

Solar farside magnetograms from deep learning
analysis of STEREO/EUVI data

Taeyoung Kim'’, Eunsu Park ©'7, Harim Lee ©'27, Yong-Jae Moon ©'?*, Sung-Ho Bae3,
DayelLim', SoojeongJang?, Lokwon Kim?, lI-Hyun Cho®2, Myungjin Choi°® and Kyung-Suk Cho**®

Solar magnetograms are important for studying solar activity
and predicting space weather disturbances'. Farside magneto-
grams can be constructed from local helioseismology without
any farside data®*, but their quality is lower than that of typi-
cal frontside magnetograms. Here we generate farside solar
magnetograms from STEREO/Extreme UltraViolet Imager
(EUVI) 304-A images using a deep learning model based on
conditional generative adversarial networks (cGANs). We
train the model using pairs of Solar Dynamics Observatory
(SDO)/Atmospheric Imaging Assembly (AIA) 304-A images

training step, the generator is trained to learn the polarity patterns
of active regions. In the evaluation and generation step, the gen-
erator reproduces the pattern. Since all data are from the 24th solar
cycle, there is no difficulty in producing the Hale’s law pattern in
this cycle. We note that the polarity of the solar magnetic field is
reversed cycle by cycle. Hence, since our model has been trained
on the 24th solar cycle, it would be effective for even solar cycles,
but should be tested for odd cycles. A careful comparison between
two magnetograms shows that the tilt angle between a preceding
sunspot and the one that follows it is not always properly generated,
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FHEFHEH AR R R R R R R
# RMSE (roor mean squared error) AF = dAIJYr}.
iidsasassssssssdsassssdsssasassssspssasassdstsasasasi
import os

import sys

import pandas as pd

import numpy as np

FHEFHEH R R R R R
# AP b A A Sk Ao
# rmse: HFE A FFdUTh. A (v _true), AF (v pred) S AAR YW} scored WHEHFUTH.
def rmse(y_true, y pred):
return np.sqrt(((y_pred - y true) ** 2).mean())
FHEFHE RS E R R R R R R R R

3 3}"401 24‘:;}%“: s HE .
sys.argv[l]: AHEO& AR = 2 agE H$FAE gy,
sys. argv[2 : AFoR WA= 2 agE H$5AE gy,
sys.argv([3]: AEW 23} gde] Ars we dAYUY. HFE Adste F5olA y pred Aol o1 g

ids = sys.argv([l]

leaderboard type = sys.argv([2]

path = os.path.dirname (os.path.abspath(sys.argv[3]))

print (path)

print ('Submission file path : ', sys.argv[3])

print ('Num ID : ', ids)

print ('leaderboard type : ', leaderboard_type)

FHHHEEF R R R R R R R R R R R R R R A R R R

# AT 7 AE R AE A FAe ghe Brer] 2=

# gk BYe)

predict data = pd.read csv(sys.argv[3]).to numpy()[:,1:] # Z7FA7F AES Ay H3UdE& .csv HolE JHZ EFyr).
label data = pd.read csv("AW W AH 7 ") . to numpy () [:,1:] # AHFAE .csv Hold JHZ Eelsyrt.

# 4% sl A= A dEaA Fa veA gy

# 2=30] A&
score = rmse(label data, predict data) # $lelA AeJeh o] =i AW Hold % AR HolES YHste] ~3olE: Atgyrt.
print ("score : ", score)

iiddadassazaassasasaassasassasasssasassssasssasassssssasasassasasasssasisisissi

T = (RMSE)




3= (Accuracy)

import os
import sys
import pandas as pd

FHEFHEH R R R R R
# AP b A A She Ao

# A% At AL R sklearn® accuracy score® EHEHUrth.

from sklearn.metrics import accuracy_score

FHEFH R R R R R R R R R R R R R R R R

# 3l Tdo] A= AAE HEHYUrt.

# sys.argv[l]: AFOE WiARE FREoE O HFEAE Py,
4 sys.argv(2]: AHEOoR mAX = HEor ada HFAW gy,
#

sys.argv([3]: AE® 23 gde] e we dAYUY. HFE AdstE deolA y pred Aol o1 gt
id = sys.argv[l]
leaderboard type = sys.argv[2]
path = os.path.dirname (os.path.abspath(sys.argv[3]))
print (path)
print ('Submission file path : ', sys.argv[3])
print ('Num ID : ', id)
print ('leaderboard_type : ', leaderboard type)

#hEFHE A R R R R R R
# ARG 73 A 2 AS G el v =2y er] 2=
# # =Eer]
predict_data = pd.read _csv(sys.argv[3]).to _numpy()[:,1:].astype(int).reshape(-1, 1) # AN AES A FYE csv HlolE FEE EFUT).
label data = pd.read csv("A¥ W AY FU 9A") . to numpy () [:,1:].astype (int).reshape (-1, 1) # AYHAL csv HolE FEz g},
# A dd A= AR dEeA Za meFAd gy

# 2=3o] A&
score = accuracy score(label data, predict data) # $lolA 7hHe o] =21 AW Heold % AR HolES Y¥ste] ~3olE: AU
print ("score : ", score)

iiddaiassazaassasasaaasasassasasssasasasaasasasassssssasasassasasasasasisisissi
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FR2AIY | AOIET

Microsoft Azure Machine Learning

-+ New

{m Home
Author

[Z] Notebooks

/% Automated ML

e Designer
Assets

&Y Datasets

A Experiments

2% Pipelines

Models

&> Endpoints
Manage

& Compute

test 001 > RealtimeEndpoints

aifactory-smartfarm

Details  Consume

Deployment state

Healthy

Compute type
AKS

Service ID
aifactory-smartfarm

Tags

Created on

12/24/2019 2:41:16 AM

Last updated on
12/24/2019 2:41:21 AM

Compute target
aifactory

REST endpoint

> aifactory-smartfarm

€ Datastores http://52.177.17.97:80/api/v1/service/aifactory-smartfarm/score

Key-based authentication enabled

Data labeling false

Token-based authentication enabled
false

Swagger URI
http://52.177.17.97/api/v1/service/aifactory-smartfarm/swaggerjson

CPU



' R2AIY | ADIED!

Microsoft Azure Notebooks Preview My Projects  Help

Powered by Jupyter MLOpS Last Checkpoint: 2019.12.24 (autosaved)
File Edit View Insert Cell Kernel Help
+ X @B 4 ¥ MRun B C W Code = Ll Enter/Exit RISE Slideshow
In [2]: import requests

In [

]:

import json

# URL for the web service.

scoring uri = 'http://52.177.17.97:80/api/vl/service/aifactory-smartfarm/score’
#0970l AMZIX] 28 Hio| ZtS 2/stE ELCt.

data = {'data': [[15.0, 386.0, 12.0]]}

# Convert to JSON string.
input_data = json.dumps(data)

# Set the content type.
headers = {'Content-Type': 'application/json'}

# Make the request and display the response.

response = requests.post(scoring uri, input_data, headers=headers)
print(response.status_code)

print (response.elapsed)

print (response.text)

200
0:00:00.093477
"{\"result\": [0.0]}"

Taeyoung Kim

Trusted

SmartFarm

| Kernel @
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