import numpy as np
import s4l_v1.model as s4l_model

Vec3 = s4l_model.Vec3

def sample_entity_points(entity, density=10):
    p1, p2 = s4l_model.GetBoundingBox([entity])
    xs = np.linspace(p1[0], p2[0], density)
    ys = np.linspace(p1[1], p2[1], density)
    zs = np.linspace(p1[2], p2[2], density)
    X, Y, Z = np.meshgrid(xs, ys, zs, indexing="ij")
    points = np.vstack([X.ravel(), Y.ravel(), Z.ravel()]).T
    return [Vec3(p) for p in points]

if __name__ == "__main__":
    all_entities = s4l_model.AllEntities()
	
    # 定義主模型與子模型
    main_name = "AAAAA"  # 這裡填主包覆模型
    sub_names = ["BBBBB", "CCCCC"] # 這裡填被包覆模型
    
    main_entity = all_entities[main_name]
    sub_entities = [all_entities[n] for n in sub_names if n in all_entities]

    print(f"The main model is set as: {main_name}")
    print("-" * 30)

    for sub in sub_entities:
        test_points = sample_entity_points(sub, density=10)
        
        results = s4l_model.GetEntityPointDistance(main_entity, test_points)
        
        inside_count = sum(1 for res in results if res.Distance <= 0.0)
        inside_ratio = (inside_count / len(test_points)) * 100
        
        print(f"Inspect the object: {sub.Name}")
        print(f"Number of sampling points: {len(test_points)}")
        print(f"The proportion falling inside {main_name}: {inside_ratio:.2f}%")
        
        if inside_ratio >= 99.0: 
            print(f"> Result: [Complete coverage]")
        elif inside_ratio > 0:
            print(f"> Result: [Partial overlap]")
        else:
            print(f"> Result: [Completely external]")
        print("-" * 30)
