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Mz & 2™ (MATERIALS AND METHODS)
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Descending with step coefficient 0.005 (teration 36)

| Mo mlcetilH

OFOF =

b

=<

X

x g ’r

MH K0 ™)

= =g 5

o) (IR =

o 03 o% o

o O 4+ 3 =

TORREL om mm pd

0 B w U !

o o ol

so " = w9 i0

me = 08 m o2 0

5 ® o™ o M ¢ o U

=5 w Ol = X 5

LR 7~ o0 nul o ol

b W 30 = 7 =

mm — 0 o Kl ﬂ&

N m = _U|_ gl -

1@ s o ol o R

S+ 2 = m g

= 50 od m K O

= < 1 i0J

= DA OF o 0

. 1” = S5 I i el

% S w50 =

= 1o = o [ =
= n KK

— — o0 o M il

8 R 2 © 2 8§ 8§ 5w 23 u

B ws %

= S o @

S W < < 5

R0~ o 0 @

K Ko o 3l nH

R o ol R &

ur 3 A o3 o)



Global minimum

Local minima
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from google.colab import drive

drive.mount ('/content/drive')

import pandas as pd

import matplotlib .pyplot as plt

from sklearn. model selection import train test split
from sklearn. linear model import LinearRegression

from sklearn.metrics import mean squared error

data = pd.read csv ('/content/drive/MyDrive/o|UX|& 85 olg] /A% d g
g Adel (") 201949 .csv', encoding='cp949"')

data

data['d¥d'] = pd. to datetime (data['"d€YU'])
X = data [['Hd IZEAZF(hr) ']]

y = datal['&%F (kw) ']



X train , X test , y train , y test = train test split (X, y, test size

=0.2 , random state =0)
model = LinearRegression ()
model.fit (X train , y train)

y_pred = model.predict (X test)

coef = model.coef [O]
intercept = model. intercept

print (f'y={coef:.2f}x+{intercept:.2f}")

rmse = mean squared error (y test , y pred , squared=False)

print ('Root Mean Squared Error., (RMSE):', rmse)

correlation = data['&% (kw)']. corr(data['Had YZA|ZF(hr) '])

print ('Correlation coefficient:', correlation )

plt.figure(figsize =(10 , 6))

plt.scatter (X test , y test , color='blue', label='Actual')
plt.plot (X test , y pred , color='red', label='Predicted')
plt.title('Actual vs Predicted Generation')

plt.xlabel ('Sunlight Hours (¥i YZEA|ZF(hr))")
plt.ylabel ('&% (kw) ")

plt.legend ()
plt.grid(True)
plt.show ()
Actual_vs_Predicted_Generation
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10000 4 — Predicted L
8000 -
= 6000
=
H

4000

2000 +

0 2 4 5] 8 10 12 14
sunlight_Hours_{00 0odo(hr))

Root Mean Squared Error., (RMSE): 1121.643994131298
Correlation coefficient: 0.9034855379719439
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from google.colab import drive

drive.mount ('/content/drive')

import pandas as pd

import matplotlib .pyplot as plt

from sklearn. model selection import train test split
from sklearn. linear model import LinearRegression

from sklearn.metrics import mean squared error

data = pd.read csv ('/content/drive/MyDrive/dHA| 385 olg] /A1)
B g A sk (AAE) 20199 .csv', encoding='cp949"')

data
data['d¥€%d'] = pd. to datetime (data['"d¥€YU'])
X = data [['B¥ A MI/m) ']]

y = data['&%F (kw) ']

X train , X test , y train , y test = train test split (X, y, test size

=0.2 , random state =0)
model = LinearRegression ()
model.fit (X train , y train)

y_pred = model.predict (X test)

coef = model.coef [O]
intercept = model. intercept

print (f'y={coef:.2f}x+{intercept:.2f}")

rmse = mean squared error (y test , y pred , squared=False)

print ('Root Mean Squared Error., (RMSE):', rmse)

correlation = data['Z&% (kw)']. corr (data['Hv LA MJ/m) '])

print ('Correlation coefficient:', correlation )

plt.figure(figsize =(10 , 6))

plt.scatter (X test , y test , color='blue', label='Actual')
plt.plot (X test , y pred , color='red', label='Predicted')
plt.title('Actual vs Predicted Generation')

plt.xlabel ('Solar Radiation_(%if AALEE (MT/m)) ")
plt.ylabel (' &% (kw) ")

plt.legend ()



plt.grid(True)
plt.show ()

Actual_vs_Predicted_Generation

® Actual

— Predicted
10000 -

8000 +

6000 4

Mikw)

4000 1

2000 4

5 10 15 20 25 -
solar Radiation([]J QOO(M)/D))

Root Mean Squared Error., (RMSE): 840.8004945147413
Correlation coefficient: 0.9496164994330775

E2/ (DISCUSSION), Z = (CONCLUSION)

AF 1: HSF BHFgol 7P & AFE A= 89l FoAgIvt?
oM wFel A%E Aelshd g 2rh
RMSE R(#A)
A ZA]ZF (Sunlight 1121.644 0.9035
Hour)
o AleF (Solar 840.800 9.9496
radiation)
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import numpy as np

import time

from

from

sklearn.datasets import make regression

sklearn.model selection import train test split

import tensorflow as tf

from
from
from

from

initial 1r

tensorflow.keras.models import Sequential
tensorflow.keras.layers import Dense
tensorflow.keras.optimizers import SGD

tensorflow.keras.callbacks import LearningRateScheduler

0.1

decay rate = 0.01

def learning rate schedule (epoch, 1r):

return initial lr * np.exp(-decay rate * epoch)

lr scheduler = LearningRateScheduler (learning rate schedule)
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start time=time.time ()
model.fit (X train,y train)

end time=time.time ()

training time=end time-start time

print (£ 25L’\oﬂ 7"!4/] }\]7]'

Z

LAl

=
o

import pandas as pd

{training time:

LAfYRT)

from sklearn.model selection import train test split

def remove outliers(df, column):

Ql = df[column].quantile (0.25)
Q3 = df[column].quantile (0.75)
IOR = Q3 - 01

Ql - 1.5 * IQR
upper bound = Q3 + 1.5 * IQR
return df[ (df [column]

lower bound =

upper bound) ]

for column in data.columns:

df = remove outliers(data, column)
X = df.drop ('HAH YAFF MI/M) ', axis=1).
y = df ["Hd LA (MI/m) '] .values
X train, X test, y train, y test =

test size=0.2, random state=42)

AE 3: X Y7 vAE #AE

>= lower bound) &

values

{len(df) }'

o

(df [column]

ot

<=

train test split (X, vy,
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(2) ©+& 39 (Polynomial Regression): W= XXXE Ud2] Iz WH3slo]

Aqg 37 2do| AHE3th, o E 9], Y=aX2+bX+cY = aX*2 + bX +

cY=aX2+bX+c FE|S] #FAE ThE W], XXXE [X,X2][X, X*2][X,X2]=

watslel 49 8N FAD.

(3) =71 W3 (Log Transformation): ©lo|E|7} 7|slg4Hos Frlste 49,
23 S T A dAE A8 S Qn. dE 5°], Y=a ln(X)+

I O

a-In(X)+b Fele] #AE 1n(X)\In(X)In(X)=

(4) A4~ W3 (Exponential Transformation): Hlo|E7} A= 34 A=

He= A5, A dEs S8 AF dAE wgd = Qv
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