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** compiled with VC++ 6.0
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             **

** Calculate Root Mean Square errors for a Standard 0~100°C thermistor using **

** Steinhart-Hart equation (3 variants) and for New equation (2 variants)    **  

**


















 **

** To avoid cluttering the program with loops to calculate all values in the **

** table, I calculated each value separately. Modify at will.



 **

******************************************************************************/

#include <fstream>

#include <iostream>

#include <sstream>

#include <string>

#include <vector>

#include <algorithm>

#include <math.h>

#include <iomanip>

using namespace std;

int main (int argc, char* argv[])

{


int i;

/* comment out const blocks not required */

/*  LM calculated coefficients using simplified S-H equ 


const long double A0 = 0.000763092461422804;


const long double A1 = 0.000283781538874358;


const long double A2 = 0.0;


const long double A3 = 0.0;    


const long double A4 = 273.15; */

/*  LM calculated coeffs. using Mangum equ


const long double A0 = 0.000877507429688629;     


const long double A1 = 0.00026618898275586;


const long double A2 = -8.78418630863767E-7;


const long double A3 = 1.55145874377842E-7; */

/*  Manufacturer supplied coeffs. (Mangum equ) 


const long double A0 = 8.7678855e-4;     


const long double A1 = 2.6645063e-04;


const long double A2 = -9.0984514e-07;


const long double A3 = 1.5639156e-07; */

/* LM calculated coeffs. using S-H equ 


const long double A0 = 0.000897368779962039;


const long double A1 = 0.000258917994685476;


const long double A2 = 0.0;


const long double A3 = 1.20126170239704E-7; */

/* LM calculated coeffs for simple New equ 


const long double A0 = 0.000912244628829912;


const long double A1 = 0.000221831456103563;


const long double A2 = 0.0;


const long double A3 = 0.0;


const long double A4 = 315.312652787914; */

/*LM calculated coeffs. for New equ 


const long double A0 = 0.000874093554939294;


const long double A1 = 0.00026030496946781;


const long double A2 = -1.1860876814502E-6;


const long double A3 = 1.33969679188488E-7;


const long double A4 = 282.215809478678; */

/* PR222J2 wide range thermistor, (Manufacturer's coeffs not available) */

/*  LM calculated coefficients using simplified S-H equ 


const long double A0 = 0.00139056657817026;


const long double A1 = 0.000256652440371644;


const long double A2 = 0.0;


const long double A3 = 0.0; */

/* LM calculated coeffs. using S-H equ 


const long double A0 = 0.00146813736338851;


const long double A1 = 0.000238319609791757;


const long double A2 = 1.00834961774671E-7;


const long double A3 = 0.0; */

/* LM calculated coeffs for simple New equ 


const long double A0 = 0.00141253636938857;


const long double A1 = 0.000198567291687512;


const long double A2 = 0.0;


const long double A3 = 0.0;


const long double A4 = 314.563200449739; */

/* LM calculated coeffs. for New equ 


const long double A0 = 0.00154660245105844;


const long double A1 = 0.000282254436407728;


const long double A2 = 8.80508841379587E-7;


const long double A3 = 2.98276516969949E-7;


const long double A4 = 230.411415164712; */

/* LM calculated coeffs. using Mangum equ */


const long double A0 = 0.00146700649832025;


const long double A1 = 0.000238816747433425;


const long double A2 = -6.66584844294627E-8;


const long double A3 = 1.03568922559382E-7;


const long double A4 = 273.15;


long double T, sum, RMSE;


ostringstream outs;






//declare o/p string stream


ofstream outfile("man.dat", ios::out);

/*  Manufacturer supplied RT table 


long double RT[22] ={26463.7983, -0.0010,   







17080.00020, 9.986,







11298.7623, 19.994,







7659.1796,  29.978,







5302.7518,  39.977,







3745.9710,  49.974,







2696.3276,  59.963,







1973.8105,  69.965,







1468.6586,  79.954,







1108.6855,  89.955,







848.15250,  99.975 }; */

/* PR222J2 precision thermistor */


long double RT[48] ={







1.664E+0006, -8.000E+0001,







7.027E+0005, -7.000E+0001,







3.164E+0005, -6.000E+0001,







1.509E+0005, -5.000E+0001,







7.578E+0004, -4.000E+0001,







3.986E+0004, -3.000E+0001,







2.186E+0004, -2.000E+0001,







1.246E+0004, -1.000E+0001,







7.353E+0003,  0.000E+0000,







4.482E+0003,  1.000E+0001,







2.813E+0003,  2.000E+0001,







1.814E+0003,  3.000E+0001,







1.199E+0003,  4.000E+0001,







8.112E+0002,  5.000E+0001,







5.603E+0002,  6.000E+0001,







3.946E+0002,  7.000E+0001,







2.826E+0002,  8.000E+0001,







2.062E+0002,  9.000E+0001,







1.528E+0002,  1.000E+0002,







1.150E+0002,  1.100E+0002,







8.774E+0001,  1.200E+0002,







6.779E+0001,  1.300E+0002,







5.299E+0001,  1.400E+0002,







4.191E+0001,  1.500E+0002 };


outfile << "Thermistor RMSE Calculation by E.Mazzocca (me@amek.com.au)" << endl


<< "Program calculates/outputs RMSE from LM coeffs/Manufacturer supplied coeffs." 

    << endl << endl
 << "       T      " << "    residual T" << endl << endl;

/*
for(i=0;i<22;i++){
reference thermistor */


for(i=0;i<48;i++){  /* PR222J2 */


T = 1/(A0 + A1*log(RT[i]) + A2*log(RT[i])*log(RT[i]) + A3*log(RT[i])*log(RT[i])*log(RT[i])) - A4;


outfile << setw(12) << setiosflags(ios::fixed) << setprecision(8) << RT[i+1] << "    "  << RT[i+1]-T  << endl;


sum = T - RT[i+1];


i=i+1; }  //point only to R of RT[] !!!!


RMSE = sqrt(sum*sum/24);


outfile << endl << "RMSE = " << RMSE << endl;


outfile.close();


return 0;

}

