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ABSTRACT

This research is conducted in order to simulate of night shift solid waste
collection system of Phuket Municipality. Then, apply the new assignment zone and
new routing. Therefore, the waste management of Phuket Municipality can apply the
results to improve and plan the Phuket solid waste collection system more efficiently.

The data is collected from solid waste collection system of Phuket Municipality
such as zone, routing, distance and time of truck from station to first collection point,
types and quantity of solid waste for each types, time of can to truck, distance and time
of truck from house to house, distance and time of truck to disposal point, time of
transfer, distance and time of truck from disposal point to station. The simulate system
is built and validated. Then, employ the heuristic approach to apply new assignment
zone and routing. The results from the study of night shift solid waste collection
system of Phuket Municipality showed that the new system work effectively and can
decrease total trips of solid waste collection by 2 trips per day and the average distance
and time of solid waste collection system are decreased by 7.42 percent and 7.10

percent respectively.
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2.2.7.1 Inverse Transformation Method
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k2
@ e
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2r
= f0)/()
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2z
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Naﬂmuﬂsqu R A207F Inverse Transformation 92 18
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Nﬁﬂﬁ"mﬂiq‘ﬁ 0 #2678 Inverse Transformation 9214
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Tsunsunlylumsdrasaszuy

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

#define RANDOMBASE 32767
#define HALF_RANDOMBASE 16384
#define PI

3.14159265358979
double Input_Table[20][20][2];
double Current_Table[20][20][2];
int No_Each_Table[20];
int No_Total_Table = 12; int No_Bus_Number = 10; int No_Parking_Type = 11;

int No_Round_Each_Bus[20], No_Data_Each_Route[20][10],
Route_Each_Bus[10][3][40][2];

double Total_Dist_Time_Each_Bus[20][2];

double ***Total_Output; double Ave_SD_Total_Output[10][10][2];

int Run_Index;

/*
*
*/
double
average_value(int n_data, double *data)
{
int i; double sum = 0;
for (i = 0; i < n_data; ++i) sum += data[i];
return sum/(double)n_data;
}
/*
b 3
*/
double
SD_value(int n_data, double *data)
{

int i; double ave, sum=0;

ave = average_value(n_data, data);

for (i = 0; i < n_data; ++i) {

J sum += (data[i]-ave)*(data[i]-ave);

sum = sum/(double)(n_data-1);
sum = sqrt(sum); return sum;



/*
*
*/
double
generated_y(void)
{
double r1,r2,y1,y2,x1,x2;
rl = (double)rand()/(double)RANDOMBASE;
while (r1 >= 1) r1 = (double)rand()/(double)RANDOMBASE;
x1 = log(1-rl); x1 *= -2; x1 = sqgrt(x1);
yl = cos(2*PI*x1);
return y1;
}
/¥
*
*
double
generated_x(double u, double SD)
{
double y;
y = generated_y();
return(u+SD*y);
}
/*
*x
*/
double

sum_random_amount(int n_data, double u, double SD)

{

int i; double sum;

sum = 0;
for (i = 0; i < n_data; ++i) sum += generated_x(u, SD); return sum;
}
/*
b 3
*
void
total_dist_time_evaluation(void)
{

int ijkm,n;

120
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double total_dist, total_time, total_waste_weight, dist_cur_round, time_cur_round,
waste_weight_cur_round;
int cur_waste_index, n_point_cur_waste_index;

// Input table
// 1. Distance (m) from parking station to its first stop - 10 data point of 10 cars

// 2. Time (minutes) used from parking station to its first stop - 10 data point of 10
cars

// 3. Amount of solid waste (litr) sperating at a stopping point - 11 data points of 11
parking point types

// 4. Time (minutes) used at a stopping point to take solid waste - 11 data points of
11 parking point types

// 5. Distance (m) from a parking point to another point - 1 data point by
approximating equal amount of distances

// 6. Time (minutes) from a parking point to another point - 1 data point by
approximating equal amount of distances

// 7. Amount (litr) of solid waste of full capacity - 3 data points from 3 car capacities
which are 8,10 and 11 cubic meters

// 8. Distance (m) for final point to destructive point (m) - 1 data point

// 9. Time (minutes) for final point to destructive point (minutes) - 1 data point

// 10. Time (minutes) used at the destructive point (minutes) - 1 data point

// 11. Distance (m) from the destructive point to parking point - 1 data point - equal
to constant 1000 m

// 12. Time (minutes) from the destructive point to parking point - 1 data point

/*
double Input_Table[20][20][2];double Current_Table[20][20][2];
int No_Each_Table[20]; int No_Total_Table = 12; int No_Bus_Number =

10; int No_Parking_Type = 11;

int No_Round_Each_Bus[20], No_Data_Each_Route[20][10],
Route_Each_Bus[10][3][40][2];

double Total_Dist_Time_Each_Bus[20][2];

*

for (i = 0; i < 10; ++i) {
total_dist = total_time = total_waste_weight = 0;
for (j = 0; j < No_Round_Each_Busl[i]; ++j) {
dist_cur_round = time_cur_round = waste_weight_cur_round = 0;
dist_cur_round = generated_x(Input_Table[0][i][0],
Input_Table[0][i1[1]);
time_cur_round = generated_x(Input_Table[1][i][0],
Input_Table[1][i][1]);
for (k = 0; k < No_Data_Each_Route[i][j]; ++k) {

cur_waste_index = Route_Each_Bus[i][j1[k][0]-1;
n_point_cur_waste_index = Route_Each_Bus[i][j][k][1];
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waste_weight_cur_round +=
sum_random_amount(n_point_cur_waste_index,

Input_Table[2][cur_waste_index][0],
Input_Table[2][cur_waste_index][1]);

time_cur_round +=
sum_random_amount(n_point_cur_waste_index,

Input_Table[3][cur_waste_index][0],
Input_Table[3][cur_waste_index][1]);

dist_cur_round +=
sum_random_amount(n_point_cur_waste_index,

Input_Table[4][0][0], Input_Table[4][0][1]);

time_cur_round +=
sum_random_amount(n_point_cur_waste_index,

Input_Table[5][0][0], Input_Table[5][0][1]);
}

dist_cur_round += generated_x(Input_Table[7][0][0],
Input_Table[7][0][1]);

time_cur_round += generated_x(Input_Table[8][0][0],
Input_Table[8][0][1]);

time_cur_round += generated_x(Input_Table[9][0][0],
Input_Table[9][0][1]);

total_dist += dist_cur_round;
total_time += time_cur_round;
total_waste_weight += waste_weight_cur_round;

printf("I = %d, J = %d Waste_weight = %If\n",
i+1,j+1,waste_weight_cur_round);

¥
printf("Index = %d, Total time = %lIf Hr., dist = %If km.Wegiht = %lIf\n",
i+1, total_time/60, total_dist/1000, total_waste_weight/1000);

Total_Cutput[i][0][Run_Index] = total_dist/1000;
Total_Output[i][1][Run_Index] = total_time/60;
Total_Output[i][2][Run_Index] = total_waste_weight;

// fprintf(out_filep, "%10.4If \t%10.4If\n", total_time/60, total_dist/1000);
}
// fclose(out_filep);
}
/*
* Main program
*/
int
main(void)

{
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int i,j,k,m,n; int status, count; int finish_status; int run_time;

char main_file_name[80]; char file_name[80], read_file_name[80],
write_file_name[80];

FILE *main_data_namep, *read_data_namep, *write_data_namep, *input_filep,
*out_filep;

// Input table
// 1. Distance (m) from parking station to its first stop - 10 data point of 10 cars

// 2. Time (minutes) used from parking station to its first stop - 10 data point of 10
cars

// 3. Amount of solid waste (litr) sperating at a stopping point - 11 data points of 10
parking points

// 4. Time (minutes) used at a stopping point - 11 data points of 10 parking points

// 5. Distance (m) from a parking point to another point - 1 data point by
approximating equal amount of distances

// 6. Time (minutes) from a parking point to another point - 1 data point by
approximating equal amount of distances

// 7. Amount (litr) of solid waste (litr) of full capacity - 3 data points from 3 car
capacities which are 8,10 and 11 cubic meters

// 8. Distance (m) for finai point to destructive point (m) - 1 data point

// 9. Time (m) fer final point to destructive point (minutes) - 1 data point

// 10. Time (minutes) used at the destructive point (minutes) - 1 data point

// 11. Distance (m) from the destructive point to parking point - 1 data point - equal
to constant 1000 m

// 12. Time (minutes) from the destructive point to parking point - 1 data point

No_Each_Table[0] = 10; No_Each_Table[1] = 10; No_Each_Table[2] = 11;
No_Each_Table[3] = 10;

No_Each_Table[4] = 1; No_Each_Table[5] = 1; No_Each_Table[6] = 3;
No_Each_Table[7] = 1;

No_Each_Table[8] = No_Each_Table[9] = No_Each_Table[10] =
No_Each_Table[11] = 1;

printf("Enter Number of Running Time> ");
scanf("%d", &run_time);

Total_Output = malloc(sizeof(double**)*10);
for (i=0;i< 10; ++i) {
Total_Output[i] = malloc(sizeof(double*)*10);
for(j=0;j<10; ++j){
Total_Output[i][j] = malloc(sizeof(double)*run_time);
}
for (i = 0; i < No_Total_Table; ++i) {

printf("Index = %d : ", i+1);



read_data_namep = fopen("input_file_name.txt", "w");
fprintf(read_data_namep, "input_table_%d.txt", i+1);
fclose(read_data_namep);

read_data_namep = fopen("input_file_name.txt", "r");
fscanf(read_data_namep, "%s", read_file_name);

input_filep = fopen(read_file_name, "r");
for (j = 0; j < No_Each_Table[i]; ++j) {

fscanf(input_filep, "%If%If", &Input_Table{i](j][0],
&Input_Table[i][j1[1]);

Input_Table[i][j][1] = sqrt(Input_Table[i][j][1]); // Change
variance to SD

printf("j = %d: %lIf %If ,", j+1, Input_Table[i][j1[0],
Input_Table[i](][1]);

}

fclose(input_filep); printf("\n");
}
printf("Hello *);

for (i = 0; i < 10; ++i) No_Round_Each_Bus[i] = 2;
No_Round_Each_Bus[6] = No_Round_Each_Bus[7] = 3;

/*

double Input_Table[20][20][2];
double Current_Table[20][20][2];
int No_Each_Table[20];
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int No_Total_Table = 12; int No_Bus_Number = 10; int No_Parking_Type = 11;

int No_Round_Each_Bus[20], No_Data_Each_Route[20][10],
Route_Each_Bus[10][3][40][2];
*/

printf("\n\n");
for (i=0;i<10; ++i) {

printf("i = %d : ",i+1);

for (j = 0; j < No_Round_Each_Bus[i]; ++j) {
printf("j = %d : ",j+1);
read_data_namep = fopen("input_file_name.bxt", "w");
fprintf(read_data_namep, "route_%d_%d.txt", i+1, j+1);

fclose(read_data_namep);

read_data_namep = fopen("input_file_name.txt", "r");
fscanf(read_data_namep, "%s", read_file_name);



input_filep = fopen(read_file_name, "r");

count = 0; finish_status = 0;
while (finish_status == 0) {

status = fscanf(input_filep, "%d%d",
&Route_Each_Bus[i][j][count][1], &Route_Each_Bus[i][jl[count][0]);

if (status == 2) count++;
else finish_status = 1;

fclose(input_filep);

No_Data_Each_Route[i][j] = count;

printf("N_data = %d ", No_Data_Each_Route[i][j]);
for (k = 0; k < No_Data_Each_Route[i][j]; ++k) {

printf("%d %d, ", Route_Each_Bus[i][j1[k][C],
Route_Each_Bus[i][jI[kK][1]);
}

printf("\n");

}
printf("\n");
}

for (Run_Index = 0; Run_Index < run_time; ++Run_Index)
total_dist_time_evaluation();

// double ***Total_Output; double Ave_SD_Total_Output[10][10][2];

/*

Total_Output[i][0][Run_Index] = total_dist;
Total_Output[i][1][Run_Index] = total_time;
Total_Output[i][2][Run_Index] = total_waste_weight;
4

out_filep = fopen("output_ave_sd_OLD.txt", "w");

fprintf(out_filep, "Bus_No. Distance_average Distance_SD Time_average

Time_SD Waste_weight_average Waste_weight_SD\n");

for (i = 0; i < 10; ++i) {
fprintf(out_filep, "%d\t", i+1);

for(j=0;j<3; +4j) {

Ave_SD_Total_Output[i][jl1[0] = average_value(run_time,

Total_Output[i][j]);

Ave_SD_Total_Output{i][jl[1] = SD_value(run_time,
Total_Output[i][i]);
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fprintf(out_filep, "%If\t %If\t ", Ave_SD_Total_Output[i][j][0],
Ave_SD_Total_Output[i][jl[1]);

}
fprintf(out_filep, "\n");
}

return(0);
¥
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1. input_file_name.txe
out_time_dist_old_cal_20.txt

2. input_table_1.txt

2412.5 1124.33
2072.5 660.12
3312.5 2140.39
2125.0 992.47
2687.5 210.02
1237.5 206.59
1962.5 998.48
2712.5 339.91
2725.0 237.55
1925.0 895.62
3. input_table_2.txt
7.69 2.50
9.06 2.37
12.43 6.81
8.94 2.01
10.95 4.45
3.72 1.05
6.63 2.92
10.44 1.59
13.89 6.42
6.81 1.96
4. input_table_3.txt
1218.57 936.94
266.67 197.52
1173.18 823.33
2035.632 804.46
644.17 356.28
280.67 132.10
441.25 352.92
1471.25 890.47
4625.00 1957.13
798.49 460.01
186.52 113.00
5. input_table_4.txt
8.25 5.92
2.68 2.30
9.94 11.25
12.25 16.02
2.40 1.78
3.33 2.39
3.00 2.45
7.66 6.40
36.83 17.71
4.60 3.10

1.61 1.09
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6. input_table_5.txt

10.

11.

12.

33

14.

15.

8.25 5.92
2.68 2.30
9.94 11.25
12.25 16.02
2.40 1.78
3.33 2.39
3.00 2.45
7.66 6.40
36.83 17.71
4.60 3.10
1.61 1.09
7. input_table_6.txt
0.51 0.24
8. input_table_7.txt
20743.93 3714.06
24703.75 2492.10
26148.57 2191.21
9. input_table_8.txt
4478 3.06
input_table_9.txt
2.62 1.69
input_table_10.bxt
19.31 8.65
input_table_11.txt
1000 0
input_table_12.txt
4.15 0.78
main_data_name.txt
input_table_
route_1.txt
6 11
1 8
9 11
1 6
8 11
2 10
1 11
19 10
2 11
12 10
4 11
1 8
2 11
3 2
2 1
22 11
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18. route_4.txt
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19. route_5.txt
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20. route_6.txt
52
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21. route_7.txt
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22, route_8.txt
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23. route_9.txt
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