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1. 2.
1
Rad
2
Lat
e2

Rad = Exdeg
180

Pai

X84 = (N + Alt) x cos(Lat) x cos(Lon)
Y84 = (N + Alt) x cos(Lat) x sin(Lon)
784 = (N x (1 — e®) + Alt) x sin(Lat)

( ) Lon ( ) Alt

e? = 84 x (2 - 184)

84 = 1/298.257223563

N =a//1- e?xsin?(Lat)

a = 6378137.000

Xrogo = X84 +147.54
Yiogo = Y84 — 507.26
Zgo = 284 — 680.47
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bTokyo = aTokyo X (1 - f.Tokyo)
Ay = 6377397.155 £y, = 1/299.152813

P= \/(X?I'okyo + Y'?okyo)

Z x a
Th — tan_l( Tokyo Tokyo )
P X bTokyo
2 2 2 2
E° = (aTokyo - bTokyo) / aTokyo

Edash® = (a2 - bi’okyo) / b?I'okyo

Tokyo

Z 100 +Edash® x b

P-E’xa

Tokyo X Sins (Th)

B =tan™( -
x €c0s°(Th)

Tokyo

Y
L = tan {(—222)
Tokyo

( )

neu = a, / JA-EZsin*(B))

H=(P/cos(B))—neu
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2. b oooooooon

U: dobgoboboboobgoobooboo

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

* Trnsform.h  for *
* B,L to X,Y Conversion Program *
* X,Y to B,L Conversion Program *
* WGS-84 <--> Tokyo datum Vonversion *
* For IBM Pc & Compatibles *
* *
* Ver 1.1 2 May 1991 *
* by S,Yama *
* *

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

#define a  6377397.155 /*000000000000a*
#define a84 6378137.0 /*wgs-84 00000000
#define 84 0.0033528106647478  /* 1/298.257223563 WGS-84 0 00 O O */
#define f_tokyo 0.00334277318 /* 1/299.152813 0O O0OO0OOOO*
#define e2 0.0066743722310 /00000000000 0O0O*/
#define el2 0.0067192187980 /*0 000000 OOOODOO*/
#define m0 0.999900 /00O 0O */
#define pi 3.14159265358979301 /*0O0 0 O */
#define g 10000855.7658
/* coefficient for equation #1 */

double A_coef[8]={6366742.52024116306,
-15988.6385238568588,16.7299538817284,-0.0217848007897,0.0000307730631,
-0.0000000453374, 0.0000000000685, -0.0000000000001,};

/* coefficient for equation #2 */
double B_coef[10] = {-64.7467764, 217.0549893, -283.3714576, 210.1702756,
-156.901395, -637.6283903, 8326.0282307, -39421.8126979,
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81936.0763069, 9950730.8889188};

/* coefficient for equation #3 */

double C_coef[9] = {-0.00000203933504, 0.00000254941046, 0.00001390414031,
-0.00008117092029, 0.000372749204, -0.001796898478,
0.006708984087, -0.01313066154, 1.578708908847};

/* zone origin for latitude */
double B_origin[17] = {33, 33, 36, 33, 36, 36, 36, 36, 36, 40,
44, 44, 44, 26, 26, 26, 26};

/* zone origin for longitude */

double L_origin[17] = {129.5, 131, 132.166666666667, 133.5, 134.333333333333,
136,137.166666666667, 138.5, 139.833333333333, 140.833333333333, 140.25,142.25, 144.25,
142, 127.5, 124, 131};

/*trnsform.h end */

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

* Jplane.c *
* B,L to X,Y Conversion Program *
* X,Y to B,L Conversion Program *
* WGS-84 <--> Tokyo datum Conversion *
* For IBM PC & Compatibles,NEC-9801 *

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

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

/* common functions */
/0000000000000 */
double make_radian(deg, min, sec)
int deg, min;

float sec;

{
return(((sec/60+min)/60+deg)*pi/180);
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/*0000000ooog */
void rad_to dms(rad,deg,min,sec)
double *rad,*sec;

int *deg, *min;

int d,m,sign;
double sd;

sd = fabs(*rad)*3600*180/pi;
m = floor(sd/60.0);
sd = sd - (m*60.0);
d = floor(m/60.0);
m=m-d=* 60.0;
if (rad < 0) sign = -1;
else if (rad == 0) sign = 0;
sign = +1.0;
d = sign * d;
*deg = d;
*min = m;
*sec = sd;
}

/* common functions end */

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

/~00000000Cco0Ooooooooog ~
/0000000000000 0C0000C0C0000:00000DO000OO0O0 P55-56*/

double mx(f)
double f;

{
double f2,m;

int i;
m = A _coef[0]*f;
for (i = 1; 1 <8; i+t)

m=m+ A coef[i]*sin(f*2*i);
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return(m);

/~000000:0000000C0000000 P55-56*/

void bl2xy(double lat,double lon,int zone,double *x,double *y,double *c)

{

int cdeg, cmin;

double f, dlI, dx, mx0, csec ;

double et2,w,n,m,tn2,x2,x4,x6,x8,yl,y3,y5,y7;
double BO,LO;

double sinb, cosh, tanb;

BO = B origin[zone] * pi/180;/*0 000 0O*/
L0 = L_origin[zone] * pi/180;/*0 000 0O*/
dl = lon - LO;

cosb = cos(lat);

sinb = sin(lat);

tanb = tan(lat);

T = BO;
mx0 = mx(F);
f = lat;

dx = mx(f) - mx0; /0000000 COOOO00ODOOOOOOODCOOODOOOO

OO00000O000DO0OO0s-S*/

et2 = el2 * pow(cosh,2);

w =1 - e2*pow(sinb,2);

a/pow(w,0.5);

n * (1-e2)/w;

tn2 = pow(tanb,2);

x2 = n*pow(cosbh,2)*tanb*pow(dl,2)/2;

x4 = n*tanb*pow(cosb,4)*(5-tn2+9*et2+4*pow(et2,2))*pow(dl,4)/24;

X6 = n*tanb*pow(cosh,6)*(61-58*tn2+pow(tn2,2)+270*et2-

n

m

330*tn2*et2)*pow(dl ,6)/720;

x8 = n*tanb*pow(cosh,8)*(1385-3111*tn2+543*pow(tn2,2)-

pow(tn2,3))*pow(dl,8)/40320;

*X = m0*(x8 + x6 + x4 + x2 + dx);

yl = n*cosb*dl;
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y3 = n*pow(cosb,3)*(1-tn2+et2)*pow(dl,3)/6;

y5 = n*pow(cosb,5)*(5-18*tn2+pow(tn2,2)+14*et2-58*tn2*et2)*pow(dl,5)/120;
/* corrected sign symbols for y5, 1998.10.22 */

y7 = n*pow(cosb,7)*(61-479*tn2+179*pow(tn2,2)-pow(tn2,3))*pow(dl,7)/5040;

*y = mO*(y7 + y5 + y3 + yl);

*c = (sinb*dl+sinb*pow(cosb,2)*(1+3*et2)*pow(dl,3)/3);

}

/* BL to xy conversion end */

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

/A 00000000000000000000 */
/A00000000000000000000000000O0000O00000000O00O00O00
oooooo*/

double mxy(double )

{
double f2,m;

int i;

2 = pow(f,2);
m = B_coef[0];
for (i = 1; 1 <10; i+t)
m = m*f2 + B_coef[i];

return(m*f);

double bm(m)

double m;

{
double m2,b;
int i;
m2 = pow(m,2);
b = C_coef[0];

for (i = 1;i < 9;i++)
b = b*m2+C_coef[i];
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return(b*m);

void xy2bl(double XI,double YI,int zone,double *B,double *L,double *c)

{

double x1,y1,B0,L0,f,m,bl;

double sinb, cosh, tanb;
double w, n1, ml, et2, tn2, b2, b4, secb;
double 11, 13, 15,secl,dl;

X1l =

yl
BO
LO
f
m
bl =

sinb
cosb

tanb

X1/m0;
Y1/m0;
B origin[zone] * pi/180;
L origin[zone] * pi/180;

2*B0/pi;
(mxy(F)+x1)/q;

bm(m);

= sin(bl);
= cos(bl);
= tan(bl);

w = 1-e2*pow(sinb,2);

nl =

ml =

a/pow(w,0.5);
n1*(1-e2)/w;

et2 = el2*cosb;

tn2 = pow(tanb,2);

b2 =
b4 =
*g =
I =
I3 =
I5 =
di =
x| =

*C:

tanb*pow(y1,2)/(2*ml1*nl);
tanb*(5+3*tn2+et2-9*et2*tn2-4*pow(et2,2))*pow(yl,4)/ (24*m1*pow(nl,3));
b4-b2+b1;

y1/(nl*cosb);

(1+2*tn2+et2)*pow(yl, 3)/(6*pow(nl,3)*cosh);
(5+28*tn2+24*pow(tn2,2))*pow(yl,5)/(120*pow(nl,5)*cosb);

15-13+11;

LO+ dI;
tanb*yl/nl-tanb*(1+tn2-et2)*pow(yl,3)/(3*pow(nl,3))+tanb*(1+tn2)*

(2+3*tn2)*pow(yl,5)/(15*pow(nl,5));
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/* XY to BL conversion end */

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

/0000000000000 O0O0oooogo*

void dms_to XYZ(double lat,double lon,double height,
double *X,double *Y,double *Z,int datum)

{

double e_square,N,f,adms;

switch(datum)
{
case 1: /* wgs-84 */
adms = a84;
f = 84;
break;
case 2: /* tokyo datum */
adms = a;
f = f_tokyo;
break;
}
e_square = f*(2-f);
N = adms/sqrt(1-e_square*sin(lat)*sin(lat));
*X = (N+height)*cos(lat)*cos(lon);
*Y = (N+height)*cos(lat)*sin(lon);
*Z = (N*(1-e_square)+height)*sin(lat);

/000000000000 000000oDoooog*/
void XYZ_to_dms(double X,double Y,double Z,double *lat,double *lon,
double *height,int datum)

{

double b_dash,P,theta,E_square,E_square_dash,neu,f,adms;

11
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switch(datum)
{
case 1: /* wgs-84 */
adms = a84;
f = 184;
break;
case 2: /* tokyo datum */
adms = a;
f = f_tokyo;
break;
}
b_dash = adms*(1-f);
P = sqrt(X*X + Y*Y);
theta = atan((Z*adms)/(P*b_dash));
E square = (adms*adms - b_dash*b_dash)/(adms*adms);
E square_dash = (adms*adms - b_dash*b_dash)/(b_dash*b_dash);
*lat = atan((Z+E_square_dash*b_dash*sin(theta)*sin(theta)*sin(theta))/
(P-E_square*adms*cos(theta)*cos(theta)*cos(theta)));
*lon = atan(Y/X) +pi;
neu = adms/sqrt(1-E_square*sin(*lat)*sin(*lat));

*height = P/cos(*lat)-neu;

/3000000000000 0000000000*/
void WGS84 to _Tokyo(double *X,double *Y,double *Z)

{
double x,y,z;

X = *X;

y = *Y;

z = *Z;

*X = x + 146.43;(147.54)

*Y =y - 507.89;(507.26)

*Z = z - 681.46;(680.47) QU O OOOOOO
}

void Tokyo to 84(double *X,double *Y,double *Z)

12
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{
double x,y,z;

X = *X;

y = *Y;

z = *Z;

*X = X - 146.43;(147.54)

*Y = y + 507.89;(507.26)

*Z = z + 681.46;(680.47) OO ODODOOOOO
}

/* Datum conversion end */

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

oo

/* input functions end */

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

/* Output to the specified file */

oo

/* Write file end */

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

/~00000000Cco0Ooooooooog

main()

{

int mode, input_mode,output_mode;
char more;

int zone,datum;

double lat,lon,height,x,y,c;
double B,L,X,Y,Z;
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double XI,YI,HI;
char *station_id[8] ,*station_name[8];
int i;
ggonono
case 1: /* input from keyboard */

switch(mode)

{

case 1: /* BL(Tokyo datum) to XY */
read_zone(&zone);
read_station();
read BL(&lat,&lon,&height);
bl2xy(lat,lon,zone,&x,&y,&C);
write_station();
write_xy(x,y,c);
if ((output_mode == 2) || (output_mode == 3))

{
fwrite_station();
fwrite xy(x,y,c);
}
break;

case 2: /* XY to BL(Tokyo datum) */
read_zone(&zone);
read_station();
read_xy(&XI,&Yl);
xy2bl (X1,Yl,zone,&B,&L,&c);
write_station();
write BL(B,L,c);
if ((output_mode == 2) || (output_mode == 3))

{
fwrite_station();
fwrite_BL(B,L,C);
}
break;
case 3: /*WGS-84 to Tokyo datum */
datum = 1;

14
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read_station();

read_BL(&lat,&lon,&height);

dms_to XYZ(lat,lon,height,é&X,&Y,&Z,datum);
WGS84_to_Tokyo(&X,&Y,&Z);

datum = 2;

XYZ to_dms(X,Y,Z,&lat,&lon,&height,datum);
write_station();

write BLH(lat, lon,height);

if ((output_mode == 2) || (output_mode == 3))

{
fwrite_station();
fwrite BLH(lat, lon,height);
}
break;
case 4: /* Tokyo datum to WGS-84 */
datum = 2;

read_station();

read_BL(&lat,&lon,&height);

dms_to XYzZ(lat, lon,height,é&X,&Y,&Z,datum);
Tokyo_to_84(8&X,&Y,82);

datum = 1;
XYZ_to_dms(X,Y,Z,&lat,&lon,&height,datum);
write_station();

write BLH(lat, lon,height);

if ((output_mode == 2) || (output_mode == 3))

{
fwrite_station();
fwrite BLH(lat, lon,height);
}
break;
case 5: /* WGS-84 to XYH */
datum = 1;

read_zone(&zone);

read_station();

read BL(&lat,&lon,&height);

dms_to XYz(lat,lon,height,é&X,&Y,&Z,datum);
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WGS84_to_Tokyo(&X,&Y,&Z);

datum = 2;
XYZ_to_dms(X,Y,Z,&lat,&lon,&height,datum);
bl2xy(lat,lon,zone,&x,&y,&C);
write_station();

write_xy(x,y,c);

write_height(height);

if ((output_mode == 2) || (output_mode == 3))

{
fwrite_station();
fwrite_xy(x,y,c);
fwrite_height(height);
}
if (output mode == 4)
{
fwrite_fukui(x,y,c,height);
}
if (output mode == 5)
{
fwrite_aisan(x,y,c,height);
}
if (output mode == 6)
{
fwrite_jec(Xx,y,c,height);
}
break;
case 6: /* XYH to WGS-84 datum */
datum = 2; /* Tokyo datum */

read_zone(&zone);

read_station();

read_xyh(&X1,&Y1,&H1);

xy2bl (X1,Yl,zone,&B,&L,&c);
dms_to_XYZ(B,L,HI,&X,&Y,&Z,datum);
Tokyo_to_84(8&X,&Y,82);

datum = 1; /* WGS-84 */
XYZ to_dms(X,Y,Z,&lat,&lon,&height,datum);

16
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gogo

break;

write_station();
write BLH(lat, lon,height);
if ((output_mode == 2) || (output_mode
{
fwrite_station();
fwrite BLH(lat, lon,height);

break;
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