#include "GridNavigatorAutomatic.h"


#include <vector>
#include <cstdlib>   // for abs()
#include <limits>


GridNavigatorAutomatic::GridNavigatorAutomatic() : GridNavigator()
{
}

void GridNavigatorAutomatic::Navigate()
{
    /*
    // MANUAL / DIRECTION-BASED NAVIGATION (NOT USED)
    // ------------------------------------------------
    // This section was an early idea where the player
    // would navigate the maze using explicit directions
    // (up, down, left, right) rather than automatic pathfinding.
    // It was later abandoned because the assignment required
    // fully automatic navigation.

    bool finished = false;

    while (!finished)
    {
        char input;
        std::cout << "Enter direction (W/A/S/D): ";
        std::cin >> input;

        movedirection dir;

        if (input == 'W' || input == 'w')
            dir = movedirection::up;
        else if (input == 'S' || input == 's')
            dir = movedirection::down;
        else if (input == 'A' || input == 'a')
            dir = movedirection::left;
        else if (input == 'D' || input == 'd')
            dir = movedirection::right;
        else
            continue; // invalid input, ask again

        moveresults result = grid->MovePlayer(dir);

        if (result == moveresults::wall)
        {
            // Player attempted to move into a wall
            std::cout << "Wall hit!" << std::endl;
        }
        else if (result == moveresults::complete)
        {
            // Target reached
            finished = true;
            std::cout << "Maze completed!" << std::endl;
        }
    }
*/

    // Step 1: Read the whole grid once
    auto gridData = grid->GetGrid();

    const int WIDTH = 20;
    const int HEIGHT = 20;

    // Step 2: Store wall positions and find start + target
    bool wall[HEIGHT][WIDTH];
    int startX = 0, startY = 0;
    int targetX = 0, targetY = 0;

    for (int y = 0; y < HEIGHT; y++)
    {
        for (int x = 0; x < WIDTH; x++)
        {
            // If your grid is indexed differently, swap x/y here
            griditem item = gridData[y][x];

            wall[y][x] = (item == griditem::wall);

            if (item == griditem::player)
            {
                startX = x;
                startY = y;
            }
            else if (item == griditem::target)
            {
                targetX = x;
                targetY = y;
            }
        }
    }

    // Step 3: Cost arrays
    int costFromStart[HEIGHT][WIDTH];
    bool visited[HEIGHT][WIDTH];
    int cameFromX[HEIGHT][WIDTH];
    int cameFromY[HEIGHT][WIDTH];

    const int BIG = std::numeric_limits<int>::max() / 4;

    for (int y = 0; y < HEIGHT; y++)
    {
        for (int x = 0; x < WIDTH; x++)
        {
            costFromStart[y][x] = BIG;
            visited[y][x] = false;
            cameFromX[y][x] = -1;
            cameFromY[y][x] = -1;
        }
    }

    costFromStart[startY][startX] = 0;

    // Step 4: Main search loop
    bool finished = false;

    while (!finished)
    {
        // Find the unvisited square with the lowest estimated cost
        int bestX = -1;
        int bestY = -1;
        int bestScore = BIG;

        for (int y = 0; y < HEIGHT; y++)
        {
            for (int x = 0; x < WIDTH; x++)
            {
                if (visited[y][x]) continue;
                if (costFromStart[y][x] == BIG) continue;

                int heuristic = abs(x - targetX) + abs(y - targetY);
                int score = costFromStart[y][x] + heuristic;

                if (score < bestScore)
                {
                    bestScore = score;
                    bestX = x;
                    bestY = y;
                }
            }
        }

        if (bestX == -1) return; // should never happen

        if (bestX == targetX && bestY == targetY)
        {
            finished = true;
            break;
        }

        visited[bestY][bestX] = true;

        // Step 5: Check neighbours (up, down, left, right)
        const int dx[4] = { 0, 0, -1, 1 };
        const int dy[4] = { -1, 1, 0, 0 };

        for (int i = 0; i < 4; i++)
        {
            int nx = bestX + dx[i];
            int ny = bestY + dy[i];

            if (nx < 0 || nx >= WIDTH || ny < 0 || ny >= HEIGHT) continue;
            if (wall[ny][nx]) continue;
            if (visited[ny][nx]) continue;

            int newCost = costFromStart[bestY][bestX] + 1;
            if (newCost < costFromStart[ny][nx])
            {
                costFromStart[ny][nx] = newCost;
                cameFromX[ny][nx] = bestX;
                cameFromY[ny][nx] = bestY;
            }
        }
    }

    // Step 6: Reconstruct path (backwards)
    std::vector<int> pathX;
    std::vector<int> pathY;

    int cx = targetX;
    int cy = targetY;

    while (!(cx == startX && cy == startY))
    {
        pathX.push_back(cx);
        pathY.push_back(cy);

        int px = cameFromX[cy][cx];
        int py = cameFromY[cy][cx];

        cx = px;
        cy = py;
    }

    // Step 7: Follow the path (reverse order)
    for (int i = pathX.size() - 1; i >= 0; i--)
    {
        int nx = pathX[i];
        int ny = pathY[i];

        movedirection dir;

        if (nx > startX) dir = movedirection::right;
        else if (nx < startX) dir = movedirection::left;
        else if (ny > startY) dir = movedirection::down;
        else dir = movedirection::up;

        moveresults result = grid->MovePlayer(dir);
        if (result == moveresults::complete) return;

        startX = nx;
        startY = ny;
    }







}
