import numpy as np
import random
import pandas as pd
from sklearn.model_selection import train_test_split, cross_val_score, GridSearchCV
from sklearn.preprocessing import StandardScaler
from sklearn.svm import SVC
from sklearn.metrics import accuracy_score

# Load data from CSV file
data = pd.read_csv('301.csv')

# 提取前八列作为特征（X），第九列作为目标（y）
X = data.iloc[:, 4:8]  # 提取第5列到第8列作为特征
y = data.iloc[:, 8]   # 提取第九列作为目标

# 步骤3：数据标准化（使用Z-score标准化）
scaler = StandardScaler()
X = scaler.fit_transform(X)  # 对所有特征进行标准化

# 步骤4：创建SVM训练模型
svm_model = SVC(kernel='rbf')
# 步骤5：定义超参数搜索范围
param_grid = {
    'C': [0.1, 1, 10,100],
    'gamma': [0.001, 0.01, 0.1, 1,10,100,1000]
}

# 步骤6：执行网格搜索来选择最佳超参数组合
grid_search = GridSearchCV(estimator=svm_model, param_grid=param_grid, cv=10, scoring='accuracy', verbose=1)
grid_search.fit(X, y)

# 获取最佳超参数组合
best_C = grid_search.best_params_['C']
best_gamma = grid_search.best_params_['gamma']

print("Best C:", best_C)
print("Best Gamma:", best_gamma)

# 步骤7：执行十折交叉验证并返回交叉验证的准确度分数
svm_model = SVC(kernel='rbf', C=best_C, gamma=best_gamma)  # 使用最佳超参数重新创建SVM模型
scores = cross_val_score(svm_model, X, y, cv=10, scoring='accuracy')

# 打印每一轮交叉验证的准确度分数
for i, score in enumerate(scores):
    print(f"Fold {i+1}: Accuracy = {score}")

# 计算平均准确度和标准差
mean_accuracy = np.mean(scores)
std_accuracy = np.std(scores)

print(f"Mean Accuracy: {mean_accuracy}")
print(f"Standard Deviation of Accuracy: {std_accuracy}")

# 步骤8：训练最终模型
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)
svm_model.fit(X_train, y_train)

# 步骤9：测试最终模型
y_pred = svm_model.predict(X_test)
test_accuracy = accuracy_score(y_test, y_pred)
print("Test Accuracy:", test_accuracy)

# 定义参数
population_size = 100  # 种群大小
max_iterations = 200   # 最大迭代次数

# 初始化萤火虫个体的位置，即SVM的超参数C和gamma
firefly_positions = []
for _ in range(population_size):
    C = random.uniform(0.1, 10.0)  # 随机生成C的值，可以根据问题范围来调整
    gamma = random.uniform(0.001, 1.0)  # 随机生成gamma的值，可以根据问题范围来调整
    firefly_positions.append((C, gamma))
# 步骤6：定义适应度函数
def fitness_function(model, X, y):
    y_pred = model.predict(X)
    accuracy = accuracy_score(y, y_pred)
    return accuracy


def update_firefly_luminosity(fireflies, fitness_values):
    max_fitness = max(fitness_values)
    min_fitness = min(fitness_values)

    # 遍历每个萤火虫个体
    for i in range(len(fireflies)):
        # 计算适应度值在[0, 1]之间的归一化值
        normalized_fitness = (fitness_values[i] - min_fitness) / (max_fitness - min_fitness)

        # 更新荧光素值，可以根据具体规则来更新
        fireflies[i]['luminosity'] = normalized_fitness  # 这里示例直接使用归一化适应度值作为荧光素值


# 示例数据，每个萤火虫是一个字典，包括位置和荧光素值
fireflies = [{'position': (1.0, 0.1), 'luminosity': 0.0},
             {'position': (2.0, 0.2), 'luminosity': 0.0},
             {'position': (3.0, 0.3), 'luminosity': 0.0}]

# 示例适应度值
fitness_values = [0.85, 0.72, 0.78]

# 更新荧光素值
update_firefly_luminosity(fireflies, fitness_values)

# 打印更新后的荧光素值
for i, firefly in enumerate(fireflies):
    print(f"Firefly {i + 1} - Position: {firefly['position']}, Luminosity: {firefly['luminosity']}")

# 定义迭代步长（步进因子）
alpha = 0.1

# 定义搜索范围（超参数C和gamma的范围）
c_range = (0.1, 10.0)
gamma_range = (0.001, 1.0)


def update_firefly_position(firefly):
    # 获取当前位置的C和gamma值
    current_c, current_gamma = firefly['position']

    # 随机选择一个邻近的萤火虫个体
    random_neighbor = random.choice(fireflies)
    neighbor_c, neighbor_gamma = random_neighbor['position']

    # 计算新的C和gamma值
    new_c = current_c + alpha * (neighbor_c - current_c)
    new_gamma = current_gamma + alpha * (neighbor_gamma - current_gamma)

    # 限制新的C和gamma值在范围内
    new_c = np.clip(new_c, c_range[0], c_range[1])
    new_gamma = np.clip(new_gamma, gamma_range[0], gamma_range[1])

    # 更新位置
    firefly['position'] = (new_c, new_gamma)


# 示例数据，每个萤火虫是一个字典，包括位置
fireflies = [{'position': (1.5, 0.2)},
             {'position': (2.0, 0.5)},
             {'position': (1.8, 0.8)}]

# 更新萤火虫的位置
for firefly in fireflies:
    update_firefly_position(firefly)

# 打印更新后的位置
for i, firefly in enumerate(fireflies):
    print(f"Firefly {i + 1} - Position: {firefly['position']}")
import random

# 定义初始决策半径和最小决策半径
initial_radius = 1.0
min_radius = 0.1

# 定义衰减因子
alpha = 0.9

# 定义萤火虫个体
firefly = {'position': (1.5, 0.2), 'luminosity': 0.8, 'radius': initial_radius}


def update_decision_radius(firefly):
    # 获取当前决策半径
    current_radius = firefly['radius']

    # 根据萤火虫的荧光素值和位置更新决策半径
    new_radius = current_radius * alpha

    # 限制决策半径不小于最小值
    new_radius = max(new_radius, min_radius)

    # 更新决策半径
    firefly['radius'] = new_radius


# 示例：更新决策半径
update_decision_radius(firefly)

# 打印更新后的决策半径
print(f"Updated Decision Radius: {firefly['radius']}")


# 定义萤火虫个体数量、最大迭代次数等参数
num_fireflies = 100
max_iterations = 200

# 定义迭代步长（步进因子）
alpha = 0.1

# 定义搜索范围（超参数C和gamma的范围）
c_range = (0.1, 100.0)
gamma_range = (0.001, 1000.0)

# 初始化萤火虫个体，包括位置、荧光素、决策半径等
fireflies = [{'position': (random.uniform(c_range[0], c_range[1]), random.uniform(gamma_range[0], gamma_range[1])),
              'luminosity': random.uniform(0, 1),
              'radius': random.uniform(0.1, 1.0)} for _ in range(num_fireflies)]


# 定义目标函数（示例中为简化的随机目标函数）
def objective_function(c, gamma):
    return -((c - 5) ** 2 + (gamma - 0.5) ** 2)


# 开始迭代
for iteration in range(max_iterations):
    # 更新萤火虫的荧光素
    for firefly in fireflies:
        # 计算当前位置的适应度值
        c, gamma = firefly['position']
        fitness = objective_function(c, gamma)

        # 更新荧光素值
        firefly['luminosity'] = fitness

    # 更新萤火虫的位置
    for i in range(len(fireflies)):
        for j in range(len(fireflies)):
            if fireflies[j]['luminosity'] > fireflies[i]['luminosity']:
                # 更新位置
                current_c, current_gamma = fireflies[i]['position']
                neighbor_c, neighbor_gamma = fireflies[j]['position']
                new_c = current_c + alpha * (neighbor_c - current_c)
                new_gamma = current_gamma + alpha * (neighbor_gamma - current_gamma)

                # 限制新的位置在范围内
                new_c = np.clip(new_c, c_range[0], c_range[1])
                new_gamma = np.clip(new_gamma, gamma_range[0], gamma_range[1])

                fireflies[i]['position'] = (new_c, new_gamma)

    # 更新决策半径（可以根据需要实现）

    # 打印当前迭代的最佳位置和适应度值
    best_firefly = max(fireflies, key=lambda x: x['luminosity'])
    print(
        f"Iteration {iteration + 1}: Best Position: {best_firefly['position']}, Best Fitness: {best_firefly['luminosity']}")

# 打印最终结果
best_firefly = max(fireflies, key=lambda x: x['luminosity'])
print("Final Result:")
print(f"Best Position: {best_firefly['position']}")
print(f"Best Fitness: {best_firefly['luminosity']}")

# 步骤11：获取最佳参数
best_C = svm_model.C  # 最佳超参数C
best_gamma = svm_model.gamma  # 最佳超参数gamma

# 步骤12：岩爆预测
svm_model_best = SVC(kernel='rbf', C=best_C, gamma=best_gamma)
svm_model_best.fit(X_train, y_train)
y_pred_test = svm_model_best.predict(X_test)

# 计算预测精度
accuracy_test = accuracy_score(y_test, y_pred_test)
print("最佳模型在测试集上的精度：", accuracy_test)

