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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б 

DRONE DISCRETE SEARCH 

 

 

Б.1 Фрагменти коду створеного програмного застосунку 

 

using System.Collections.Generic; 

using UnityEngine; 

 

public class Drone3DVFH : MonoBehaviour 

{ 

    public float obstacleDetectionRadius = 5f; 

    public int horizontalSectors = 12; 

    public int verticalSectors = 6; 

    public float safetyMargin = 1f; 

    public float forwardSpeed = 3f; 

    public Vector3 targetDestination; 

    public float destinationThreshold = 1f; 

    public int directionMemorySize = 10; 

    public float alignmentCostValue = 0.7f; 

    public float momentumCostValue = 0.5f; 

    public float obstracleCostValue = 1.0f; 

    public float dynamicObstacleCostValue = 2.0f; 

    public float timeHorizon = 2f; 

 

    private Rigidbody rb; 

 

    void Start() 

    { 

        rb = GetComponent<Rigidbody>(); 

        rb.useGravity = false; 

    } 

 

    void Update() 

    { 

        if (IsAtDestination()) 

        { 

            rb.velocity = Vector3.zero; 

            return; 

        } 

 

        Vector3 bestDirection = CalculateBestDirection(); 

        MoveInDirection(bestDirection); 

    } 

 

    private bool IsAtDestination() 

    { 

        return Vector3.Distance(transform.position, 
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targetDestination) <= destinationThreshold; 

    } 

 

    private Vector3 CalculateBestDirection() 

    { 

        float bestCost = float.MaxValue; 

        Vector3 destinationDirection = (targetDestination - 

transform.position).normalized; 

        Vector3 currentDirection = rb.velocity.normalized; 

        Vector3 bestDirection = destinationDirection; 

 

        for (int h = 0; h < horizontalSectors; h++) 

        { 

            for (int v = 0; v < verticalSectors; v++) 

            { 

                Vector3 direction = GetDirectionFromSectors(h, 

v); 

 

                float obstacleCost = 

CalculateCostWithNeighbors(h, v); 

                float alignmentCost = Vector3.Angle(direction, 

destinationDirection) / 180f; 

                float momentumCost = Vector3.Angle(direction, 

currentDirection) / 180f; 

                float dynamicObstacleCost = 

PredictDynamicObstacleCost(direction); 

 

                float totalCost = obstacleCost * 

obstracleCostValue 

                    + alignmentCost * alignmentCostValue 

                    + momentumCost * momentumCostValue 

                    + dynamicObstacleCost * 

dynamicObstacleCostValue; 

 

                Debug.DrawLine(transform.position, 

transform.position + direction * totalCost * 5, Color.red); 

 

                if (totalCost < bestCost) 

                { 

                    bestCost = totalCost; 

                    bestDirection = direction; 

                } 

            } 

        } 

        return bestDirection; 

    } 

 

    private Vector3 GetDirectionFromSectors(int hSector, int 

vSector) 

    { 

        float horizontalAngle = hSector * (360f / 

horizontalSectors) * Mathf.Deg2Rad; 

        float verticalAngle = vSector * (180f / (verticalSectors 
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- 1)) * Mathf.Deg2Rad - Mathf.PI / 2; 

        float x = Mathf.Cos(verticalAngle) * 

Mathf.Cos(horizontalAngle); 

        float y = Mathf.Sin(verticalAngle); 

        float z = Mathf.Cos(verticalAngle) * 

Mathf.Sin(horizontalAngle); 

 

        return new Vector3(x, y, z).normalized; 

    } 

 

    private float CalculateCostWithNeighbors(int hSector, int 

vSector) 

    { 

        const int neighborRange = 1; // Number of neighboring 

sectors to consider 

        float totalCost = 0f; 

        int samples = 0; 

 

        for (int hOffset = -neighborRange; hOffset <= 

neighborRange; hOffset++) 

        { 

            for (int vOffset = -neighborRange; vOffset <= 

neighborRange; vOffset++) 

            { 

                int h = (hSector + hOffset + horizontalSectors) 

% horizontalSectors; 

                int v = Mathf.Clamp(vSector + vOffset, 0, 

verticalSectors - 1); 

 

                Vector3 neighborDirection = 

GetDirectionFromSectors(h, v); 

                totalCost += CalculateCost(neighborDirection); 

                samples++; 

            } 

        } 

 

        return totalCost / samples; 

    } 

 

    private float CalculateCost(Vector3 direction) 

    { 

        RaycastHit hit; 

        if (Physics.SphereCast(transform.position, safetyMargin, 

direction, out hit, obstacleDetectionRadius)) 

        { 

            return 1f / hit.distance; 

        } 

 

        return 0f; 

    } 

 

    private void MoveInDirection(Vector3 direction) 

    { 
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        if (direction == Vector3.zero) 

        { 

            rb.velocity = Vector3.zero; 

            return; 

        } 

 

        rb.velocity = direction.normalized * forwardSpeed; 

    } 

 

    private float PredictDynamicObstacleCost(Vector3 direction) 

    { 

        float dynamicCost = 0f; 

        float stepSize = obstacleDetectionRadius / 5f; 

 

        for (float t = 0; t <= timeHorizon; t += stepSize) 

        { 

            Vector3 futurePosition = transform.position + 

direction * t; 

            Collider[] hits = 

Physics.OverlapSphere(futurePosition, safetyMargin); 

 

            foreach (Collider hit in hits) 

            { 

                if (hit.gameObject != this.gameObject) 

                { 

                    float distance = 

Vector3.Distance(transform.position, 

hit.ClosestPoint(transform.position)); 

                    dynamicCost += distance > 0 ? 1f / distance 

: float.MaxValue; 

                } 

            } 

        } 

 

        return dynamicCost / (timeHorizon / stepSize + 1); 

    } 

 

    void OnDrawGizmos() 

    { 

        if (!Application.isPlaying) return; 

        Vector3 destinationDirection = (targetDestination - 

transform.position).normalized * 5; 

        //Gizmos.color = Color.cyan; 

        //Gizmos.DrawRay(transform.position, 

destinationDirection); 

 

        Gizmos.color = Color.cyan; 

        Gizmos.DrawRay(transform.position, rb.velocity * 10); 

 

        Gizmos.color = Color.red; 

        Gizmos.DrawSphere(targetDestination, 1); 

    } 

} 
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ДОДАТОК В 

АПРОБАЦІЯ РЕЗУЛЬТАТІВ ДОСЛІДЖЕНЬ В ПУБЛІКАЦІЇ 

 

 


