# -*- coding: utf-8 -*-
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns

# 设置中文字体，防止中文乱码（Windows系统一般用 SimHei）
plt.rcParams['font.sans-serif'] = ['SimHei']
plt.rcParams['axes.unicode_minus'] = False

print("开始生成图表...")

# ==================== 表1：各维度平均指标值 ====================
data1 = {
    '安全性(0.38)': [0.742, 0.851, 0.912],
    '规则符合性(0.32)': [0.638, 0.926, 0.754],
    '经济性(0.18)': [0.815, 0.703, 0.826],
    '舒适性(0.12)': [0.691, 0.873, 0.625]
}
df1 = pd.DataFrame(data1, index=['IVO算法', 'MPC算法', 'DRL算法'])
weights = [0.38, 0.32, 0.18, 0.12]
df1['综合得分'] = (df1.iloc[:, :4] * weights).sum(axis=1)
print("\n表1 数据：")
print(df1.round(3))
df1.round(3).to_csv('表1_各维度指标值.csv', encoding='utf-8-sig')

# ==================== 表2：不同会遇类型综合得分 ====================
data2 = {
    '会遇类型': ['对遇局面', '交叉相遇局面', '追越局面'],
    '场景数': [12, 16, 8],
    'IVO算法': [0.782, 0.663, 0.721],
    'MPC算法': [0.861, 0.834, 0.831],
    'DRL算法': [0.893, 0.842, 0.835]
}
df2 = pd.DataFrame(data2)
total_scenes = df2['场景数'].sum()
weighted_avg = {}
for algo in ['IVO算法', 'MPC算法', 'DRL算法']:
    weighted_avg[algo] = (df2[algo] * df2['场景数']).sum() / total_scenes
avg_row = {'会遇类型': '总体平均', '场景数': total_scenes, **weighted_avg}
df2 = pd.concat([df2, pd.DataFrame([avg_row])], ignore_index=True)
print("\n表2 数据：")
print(df2)
df2.to_csv('表2_不同会遇类型得分.csv', encoding='utf-8-sig', index=False)

# ==================== 图1：雷达图 ====================
labels = ['安全性', '规则符合性', '经济性', '舒适性']
values = {
    'IVO': [0.742, 0.638, 0.815, 0.691],
    'MPC': [0.851, 0.926, 0.703, 0.873],
    'DRL': [0.912, 0.754, 0.826, 0.625]
}
angles = np.linspace(0, 2 * np.pi, len(labels), endpoint=False).tolist()
angles += angles[:1]

fig, ax = plt.subplots(figsize=(6, 6), subplot_kw=dict(polar=True))
for algo, color in zip(['IVO', 'MPC', 'DRL'], ['blue', 'green', 'red']):
    vals = values[algo] + values[algo][:1]
    ax.plot(angles, vals, 'o-', linewidth=2, label=algo, color=color)
    ax.fill(angles, vals, alpha=0.1, color=color)
ax.set_xticks(angles[:-1])
ax.set_xticklabels(labels)
ax.set_ylim(0, 1)
ax.set_title('图1 三种自主避碰算法四维度性能雷达对比图', pad=20)
ax.legend(loc='upper right', bbox_to_anchor=(1.3, 1.0))
plt.tight_layout()
plt.savefig('图1_雷达图.png', dpi=300)
plt.close()
print("雷达图已保存为 图1_雷达图.png")

# ==================== 图2：箱线图（模拟数据） ====================
def generate_samples(median, q1, q3, lower, upper, n=30):
    data = np.random.normal(median, (q3-q1)/1.35, n)
    data = np.clip(data, lower, upper)
    return data

np.random.seed(42)
records = []
configs = {
    ('简单', 'IVO'): (0.782, 0.753, 0.801, 0.725, 0.825),
    ('简单', 'MPC'): (0.862, 0.848, 0.875, 0.831, 0.892),
    ('简单', 'DRL'): (0.894, 0.872, 0.915, 0.845, 0.938),
    ('中等', 'IVO'): (0.721, 0.705, 0.738, 0.682, 0.755),
    ('中等', 'MPC'): (0.838, 0.821, 0.852, 0.798, 0.868),
    ('中等', 'DRL'): (0.852, 0.835, 0.874, 0.806, 0.891),
    ('复杂', 'IVO'): (0.635, 0.612, 0.658, 0.583, 0.682),
    ('复杂', 'MPC'): (0.786, 0.768, 0.802, 0.745, 0.821),
    ('复杂', 'DRL'): (0.801, 0.783, 0.826, 0.756, 0.848),
}
for (complexity, algo), (med, q1, q3, low, high) in configs.items():
    vals = generate_samples(med, q1, q3, low, high)
    for v in vals:
        records.append({'复杂度等级': complexity, '算法': algo, '综合得分': v})
df_box = pd.DataFrame(records)

plt.figure(figsize=(8, 5))
sns.boxplot(data=df_box, x='复杂度等级', y='综合得分', hue='算法', palette='Set2')
plt.title('图2 不同复杂度测试场景下各算法综合得分分布')
plt.ylim(0.5, 1.0)
plt.legend(title='算法')
plt.tight_layout()
plt.savefig('图2_箱线图.png', dpi=300)
plt.close()
print("箱线图已保存为 图2_箱线图.png")

# ==================== 图3：权重饼图 ====================
labels3 = ['安全性', '规则符合性', '经济性', '舒适性']
weights3 = [0.38, 0.32, 0.18, 0.12]
colors3 = ['#ff9999', '#66b3ff', '#99ff99', '#ffcc99']
plt.figure(figsize=(6, 6))
plt.pie(weights3, labels=labels3, autopct='%1.1f%%', colors=colors3, startangle=90)
plt.title('图3 船舶自主避碰性能评价指标综合权重分配')
plt.axis('equal')
plt.savefig('图3_饼图.png', dpi=300)
plt.close()
print("饼图已保存为 图3_饼图.png")

print("\n所有图表生成完毕！请查看当前文件夹下的图片和CSV文件。")
