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# A2l B B e T AR

from sklearn.neural_network import MLPRegressor
from sklearn.ensemble import RandomForestRegressor
from sklearn.preprocessing import StandardScaler
from sklearn.metrics import mean_squared_error
import joblib

import pandas as pd

# SEHUOCH I R 2L
def read_data(path: str):
data = pd.read_excel(path, header=1) # JFIE%HE, 5%k
s=datal0] # MSE
RON = data[1] # ¥ )&l
factors = data.drop(columns={0, 1, 2}) # H'&K&
factors = factors.dropna(axis=1) # Z[RZ{E 5
return s, RON, factors




# ARAFIEHL) 32 AT 2 R
def use_data(data, column_set: list):
return pd.DataFrame(data, columns=column_set)

# SRR X 2 T

def train_mlp(X_train, y_train, num=300):
# HAREARE
scaler = StandardScaler()
scaler.fit(X_train)
X_train = scaler.transform(X_train)

#E SUPREE R 2%

clf = MLPRegressor(hidden_layer_sizes=(num,), random_state=0, max_iter=10000,
shuffle=True)

clf.fit(X_train, y_train)

y_pred = clf.predict(X_train)

mse = mean_squared_error(y_train, y_pred)

print(mse)

print(clf.score(X_train, y_train))

return clf, scaler

def train_rf(X_train, y_train):

# o LHEHLAR

clf = RandomForestRegressor(n_estimators=500,
random_state=0,
max_features="auto",
n_jobs=2)

clf.fit(X_train, y_train)

y_pred = clf.predict(X_train)

mse = mean_squared_error(y_train, y_pred)

print(mse)

print(clf.score(X_train, y_train))

return clf

# PRAFIY
def save_model(clf, name, scaler=None):
joblib.dump(clf, "./model_1/" + name + ".pkl")
if scaler:
joblib.dump(scaler, "./model_1/" + name + ".s")

# N

def load_model(name, scaler=None):
model = joblib.load("./model_1/" + name + ".pkI")
if scaler:




s = joblib.load("./model_1/" + name + ".s")
return model, s
return model

# OB T REER A IR AR E 2 2
def save_pso_data(pso, i: int):
joblib.dump(pso, "optimization_data/" + "sample_" + str(i) + ".con"

s | 2 | R BB ARG R BT Al | Python

# ArE 2 (AR B AH G REOTHE

# MRVES T

from scipy.spatial.distance import pdist, squareform
import numpy as np

import pandas as pd

def distcorr(X, Y):
X = np.atleast_1d(X)
Y = np.atleast_1d(Y)
if np.prod(X.shape) == len(X):
X =X[:, None]
if np.prod(Y.shape) == len(Y):
Y =Y[:, None]
X = np.atleast_2d(X)
Y = np.atleast_2d(Y)
n = X.shape([0]
if Y.shape[0] != X.shape[0]:
raise ValueError('Number of samples must match')
a = squareform(pdist(X))
b = squareform(pdist(Y))
A = a - a.mean(axis=0)[None, :] - a.mean(axis=1)[:, None] + a.mean()
B = b - b.mean(axis=0)[None, :] - b.mean(axis=1)[:, None] + b.mean()

dcov2_xy = (A * B).sum() / float(n * n)

dcov2_xx = (A * A).sum() / float(n * n)

dcov2_yy = (B * B).sum() / float(n * n)

dcor = np.sqrt(dcov2_xy) / np.sqrt(np.sqrt(dcov2_xx) * np.sqrt(dcov2_yy))
return dcor




path = r'E:\"E M E 24 @A \datal. xIsx'
raw_data = pd.read_excel(path) # JRIAEHE, A& %k
data = raw_data.values # <R3 L IE

s=data[;, 0] # MiS&E
RON =data[:, 1] # “FHifH
factors = data[;, 3:] # H'EK=H
m, n = factors.shape
corrs = np.zeros((n, n))
foriin range(n):

print(i)

forjin range(i, n):

corrsli, j] = distcorr(factors[:, i], factors[:, j])

print(corrs)
frame = pd.DataFrame(corrs)
frame.to_excel(r'E:\"E MM EF A \corr.xIsx', "Sheet2")
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# I BEATLAR AR 23 B A B S e (A )
from time import time

from sklearn.ensemble import RandomForestRegressor
from sklearn.model_selection import train_test_split
import pandas as pd

path = r'E\"E M2 I \325 MEA 26 508 xlsx!

data = pd.read_excel(path,header=1) # JR&EETE, 5%k
s = data[0]

RON = data[1] # ¥ )ifd

factors = data.drop(columns={0, 1, 2}) # HERZ

factors = factors.dropna(axis=1)

t0 = time()
forest = RandomForestRegressor(n_estimators=500,
random_state=0,
max_features=100,
n_jobs=2)
X_train, X_test, y_train, y_test = train_test_split(factors, RON,
test_size=0.3,shuffle=True,random_state=0)

print("done in %0.3fs" % (time() - t0))




importances = forest.feature_importances_
print(importances)

print(sorted(importances, reverse=True))

s | 4 | R A2 AT )1 2 A | Python

import Utils

path = r'E:\HE M EU 7 @ AR\325 N FEAS SR 4B H AR xlsx!

s, RON, factors = Utils.read_data(path)

column_set =[4, 5, 3, 89, 58, 68, 54, 39, 290, 129, 181, 289, 287, 120, 83, 179, 288, 61, 48,
6,63, 49, 319, 86, 77, 317, 291, 199, 160, 260]

factors = Utils.use_data(factors, column_set)
X_train,y_train=factors,RON

clf = Utils.train_mlp(X_train, y_train)
Utils.save_model(clf,"model_1")
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import pandas as pd

import Utils

import numpy as np

from multiprocessing import Process
import PSOUtils

def demo_func(x, g_data):
serch_factor = np.concatenate((g_data, x), axis=1) # fHZH4FE (n_sample,n_dim)
pred = model.predict(serch_factor) # % Tiill{E
std_serch_factor = scaler.transform(serch_factor) # SFAF{EFRIEAL
s_pred = mlp_model.predict(std_serch_factor) # fi ) FIMAE
loss = np.zeros(pred.shape)
foriin range(len(pred)):
if (pred[i] > g_data[0][1]) or (s_pred[i] > 5) or (s_pred][i] < 0):
loss[i] = 100
else:
loss[i] = g_data[0][1] - pred][i]
return loss

# FEAE R IRAT
sample_data_path = r'E:\"E WM B = E3AR\325 A R U6 508 xIsx!
# fHEES
column_set = [3, 4, 5, 9, 39, 48, 54, 58, 86, 89, 90, 100, 130, 138, 160, 184, 192, 209, 220,
222,231, 241, 260,
270, 290, 309, 319]




g_index = [x for x in column_set if x<=13] # [fEZS%

v_index = [x - 14 for x in column_set if x >= 14] # RJAAZ%

# U I Y R

range_file = r'E\HE R 2 B\ AR 5 HU(E Vo ] xIsx!

variable_range = pd.read_excel(range_file).values # TJAFZ % ¥ HUE YL
Ib = variable_range[v_index, 0]

ub = variable_range[v_index, 1]

s, RON, factors = Utils.read_data(sample_data_path)

# nEEA
model = Utils.load_model("RON_model_rf_1")
mlp_model, scaler = Utils.load_model("s_model_mlip_1","s_model_mlp_1")

def main(piece_index):
# %
pop_num =300 # FiEEE=
gd_data = np.zeros((pop_num, 4)) # [HEZSH
data_piece = factors.loc[piece_index] # Zf index S5FEA
# A EZHUE
for k in range(pop_num):
for i, each in enumerate(column_set):
if each <=13:
gd_datal[k][i] = data_piece[each]

pso = PSOUtils.PSO(data=gd_data, func=demo_func, dim=23, pop=pop_num,
max_iter=200, Ib=Ib, ub=ub, w=0.8, c1=0.5,
c2=0.5)
pso.run()

# print(pso.gbest_y)
Utils.save_pso_data(pso, piece_index)

samplel = list(range(0, 100))

sample2 = list(range(100, 200))

sample3 = list(range(200, 325))
print(len(samplel) + len(sample2) + len(sample3))

def pro(samples):
while len(samples) > 0:
element = samples.pop()
print(element)
main(element)

if _name__=='_main__"




print("HHHAT......")

pl = Process(target=pro, args=(samplel,))
p2 = Process(target=pro, args=(sample2,))
p3 = Process(target=pro, args=(sample3,))
pl.start()

p2.start()

p3.start()

pl.join()

p2.join()

p3.join()
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=

import joblib

import matplotlib.pyplot as plt
import pandas as pd

import numpy as np

import Utils

def demo_func(x, g_data):
return None

def load_pso_datal(i: int):
pso = joblib.load("optimization_data/sample_" + str(i) + ".con"

return pso.gbest_x, pso.gbest_y

pso = joblib.load("sample_" + str(132) + "_data")
fanal_param = pso.gbest x # & ENIEEL &

column_set = [3, 4, 5, 9, 39, 48, 54, 58, 86, 89, 90, 100, 130, 138, 160, 184, 192, 209, 220,

222,231, 241, 260,

270, 290, 309, 319]
cons_index = [x for x in column_set if x <= 13]
var_index = [x for x in column_set if x >= 14]
# PEARHHEIRAT
sample_data_path = r'E:\"E WM EF EARN\325 NFEAS 5 U6 B8 xIsx!
s, RON, factors = Utils.read_data(sample_data_path)
cons_param = factors[cons_index].values[132] # [iEZSEH
var_param = factors[var_index].values[132] # F]ZXSHW]IH14

delta_file = r"E:\"E M B @ B\EBLRA\ R DY . 354 MEAEAS FEAE B xlsx"
data = pd.read_excel(delta_file)["A {E"].values
data = [abs(x) for x in data]




var_delta=[] # PRAFAZEN AL
for each in column_set:
if each >= 14:
var_delta.append(data[each - 14])

def find_near_num(tO, t1, d):

temp = [t0]
if t0 < t1:
while t0 < t1:
t0+=d

temp.append(t0)
if temp[-1]>t1:
temp[-1]=t1
return temp
if t0 > t1:
while t0 > t1:
t0-=d
temp.append(t0)
if temp[-1] < t1:
templ[-1] = t1
return temp
return temp

state =[]

foriin range(len(fanal_param)):
s1 =find_near_num(var_param[i], fanal_paraml[i], var_delta[i])
state.append((var_index[i], s1))

state = dict(state) # fRAT J TN LEIPRESEL
max_length =[]
for each in var_index:

max_length.append(len(state[each]))

max_length = max(max_length)

all_state =[]
foriin range(max_length):
temp =]

for each in var_index:
length = len(state[each]) - 1
if i > length:




temp.append(state[each][length])
else:
temp.append(state[each][i])
temp = np.array(temp)
all_state.append(np.concatenate((cons_param, temp), axis=0))
all_state = np.array(all_state)

# nEgA
model = Utils.load_model("RON_model_rf_1")
mlp_model, scaler = Utils.load_model("s_model_mlp_1","s_model_mlp_1")

RON_point = model.predict(all_state)

std_all_state = scaler.transform(all_state)
s_point = mlp_model.predict(std_all_state)

plt.rcParams['font.sans-serif'] = ['SimHei']
plt.rcParams['axes.unicode_minus'] = False
plt.title("V<VH 2 L (E A & & A4 P
plt.subplot(2, 1, 1)

plt.plot(RON_point)
plt.xlabel(" 3= B4/ AL AL T FE")
plt.ylabel("VZ I = bl & = 114810
plt.subplot(2, 1, 2)

plt.plot(s_point)
plt.xlabel(" 3= B4 /E AR EAR AL HE L FE"
plt.ylabel("V< AR 7 & 122 40")
plt.show()




