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//
//  Created by Cameron Dietz on 10/8/18.
//
#include <iostream>
#include <vector>
#include <cstdlib>
#include <cmath>
#include <chrono>
#include <fstream>
#include <iomanip>
#include <string>

using namespace std;

int colorPath(const vector<vector<int>>& heightMap, vector<vector<int>>& 
r,vector<vector<int>>& g, vector<vector<int>>& b, int color_r, int 
color_g,int color_b, int start_row, int start_col = 0);

int main() {
//initialize all variables
int a=0;
int row;
int col;
int minval;
int maxval;
int x;
double val;
double grey;
std::string fileName;

int bestDist = 10000000;
int dist = 0;
int bestpath = 0;

//initialize vectors
std::vector<int> v;
std::vector<std::vector<int> > dat;

//recieve user input
std::cout << "Enter number of rows: ";
std::cin >> row;
std::cout << "Enter number of columns: ";
std::cin >> col;
std::cout << "Enter name of file: ";
std::cin >> fileName;
std::string outFileName = fileName+".ppm";

//call the file to recieve data
std::ifstream ifile(fileName.c_str());
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//check to see if the file can be opened
if(!ifile.is_open())
{

std::cout << "Error: Could not access file." <<endl;
return -1;

}

//creates the output file
std::ofstream ofile(outFileName.c_str());

//checks to see if the output file can be accessed
if(!ofile.is_open())
{

std::cout << "Error: Could not access output file." <<endl;
return -1;

}

//find max and min values
while(ifile >> x){

if(a==0){
minval=x;
maxval=x;
a++;

}
if(x < minval){

minval = x;
}
if(x > maxval){

maxval = x;
}

v.push_back(x);           //puts the values into the vector v in 
appopriate number of columns

if(v.size() == row)
{

dat.push_back(v);           //adds that vector to the dat 
vector

v.clear();
}

}

//checks to see if the end vector matrix is the apprpriate size
if(v.size()!=0&&dat.size()!=col)
{

std::cout << "Error: Recieved more or less data values than 
expected." <<endl;

return -1;
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}
//initializes vectors within a vector one for each row and main one is

set to the number of columns
std::vector<std::vector<int> > r(col);
std::vector<std::vector<int> > b(col);
std::vector<std::vector<int> > g(col);

//goes through each value in the vector matrix and adds the calculated
grey scale rbg value to the vector rbg

for(int i=0;i<dat.size();i++){
for(int j=0;j<dat.at(i).size();j++){

if(minval==maxval){
val=0;

}else{

val=round(((dat.at(i).at(j) - minval)*255.0)/(maxval -
minval));

}
grey=val;
r.at(i).push_back((int)grey);
b.at(i).push_back((int)grey);
g.at(i).push_back((int)grey);

}
}

for(int i=0;i<dat.size();i++){

dist = colorPath(dat,r,g,b,252,25,63,i);

if(dist<bestDist){
bestDist = dist;
bestpath = i;

}

}

dist = colorPath(dat,r,g,b,31,253,13,bestpath);

//inputs the first statements into the ppm file and then adds the 
three of the rbg value from the vector into the file

ofile<<"P3"<<endl;
ofile<<col<<" "<<row<<endl;
ofile<<255<<endl;

for(int i=0;i<dat.size();i++){
for(int j=0;j<dat.at(i).size();j++){
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ofile<<r.at(i).at(j)<<" "<<g.at(i).at(j)<<" "<<b.at(i).at(j)
<<" ";

}
ofile <<endl;

}
}

// Output distance
int colorPath(const vector<vector<int>>& heightMap, vector<vector<int>>& 
r,

vector<vector<int>>& g, vector<vector<int>>& b, int color_r, int 
color_g,

int color_b, int start_row, int start_col) {

int j = 0;
int i = start_row;
int diff0 = 0;
int diff1 = 0;
int diff2 = 0;
int minNum;
int distance = 0;
r.at(start_row).at(0) = color_r;
g.at(start_row).at(0) = color_g;
b.at(start_row).at(0) = color_b;

while (j < heightMap[0].size() - 1) {
if (i <= 0) {

diff1 = abs(heightMap.at(0).at(j) - heightMap.at(0).at(j + 
1));

diff2 = abs(heightMap.at(0).at(j) - heightMap.at(1).at(j + 
1));

diff0 = max(diff1, diff2) + 1;
}
else if (i >= heightMap.size() - 1) {

// Check column values of row and row - 1
diff0 = abs(heightMap.at(i).at(j) - heightMap.at(i - 1).at(j +

1));
diff1 = abs(heightMap.at(i).at(j) - heightMap.at(i).at(j + 
1));

diff2 = max(diff0, diff1) + 1;
}
else {

diff0 = abs(heightMap.at(i).at(j) - heightMap.at(i - 1).at(j +
1));

diff1 = abs(heightMap.at(i).at(j) - heightMap.at(i).at(j + 
1));

diff2 = abs(heightMap.at(i).at(j) - heightMap.at(i + 1).at(j +
1));

}
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minNum = min(diff0, min(diff1, diff2));

if ((minNum == diff0) && (diff0 != diff1) && (diff0 != diff2)) {
--i;

}
else if (((minNum == diff2) && (diff1 != diff2)) || (diff0 == 
diff2 && (diff2 < diff1))) {

++i;
}

distance += minNum;
r.at(i).at(j + 1) = color_r;
g.at(i).at(j + 1) = color_g;
b.at(i).at(j + 1) = color_b;
++j;

}
return distance;

}


