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Abstract

With the popularization of network RTK technology, RTK can be used to arrange mapping root
control points in survey operation. The traditional method will transform WGS-84 coordinates in-
to local coordinates through the network platform. Then the total station is inputted manually to
survey the coordinates of the ground objects. Aiming at the problem of data post-processing of to-
tal station, taking the data of NTS-391R total station of southern surveying and mapping as an
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example, this paper proposes a method of post-processing calculating the detail points based on
Fortran language. This method uses Fortran language to develop a set of software. The software
only inputs the coordinate code of virtual control point by field work, and then solves the coordi-
nates of detail points by post-processing by interior work. The experiment shows that this method
can save field work time, improve work efficiency, reduce the possibility of human error, and pro-
vide a new idea for data post-processing of total station.
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Figure 1. Comparison of the field process between the traditional method
and the method in this paper
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Table 1. NTS-391R raw data format
2 1. NTS-391R RIAHERR

PREETF FRRFFP S H EE
JOB TAES, SCHRATERAZ ik
DATA HEH, mfE
NAME WF R4
INST AL AT SRR
UNITS CRELKIPER, B FHE. /K
SCALE FeMIET, HEIET, i
ATMOS FE(C), A (hPa)
STN RS, AR, kAR IR
XYZ X (ZRAERR), Y (ALARAR), Z (RifE)
BKB R, JEWIIALA, R
BS =5 HArm]
FS 5, BARm, ST &5]
Ss M5, BARm, ST #T]
SD HA (KFfir), VA (EE ), SD (FHEE)

TR 5 = YA, T AR YE M AR b SR A = A e AR R, B SRR — T STNLXYZ.
BKB. SS. SD HASH, XHNSEAKIKACK N, SRS o Ms 55 GRS AR bR AR S . BEED
FARSE K AR E S WSS B E S A R

3. Rt HIRE

Ay, JrAL AR

3 Cxe ¥
AX, ¥,)

<

o

Figure 2. Diagram of polar coordinate principle
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WM 2 PR, N7 HEEE A C T IHALKR, # 56 7HEH S AB FIARRR T R g » W) FTR[3]
(N T AXRIB TG TE, AT A U 208 © DL IR E 2 18] AR B ) o

o,y = atan M 1)
Xg — Xa

1 AB FIFE RIRIOAIE, iS5 FER I &30 2 AR SLHEAT UM, R BLILE 2.

Table 2. Azimuth calculation
Fz2. HAlumitE

A B ABRIE R @y

Ya<Ye Apg = atan%

Xy < Xg =LA 0
Ya>Ye ty =360 atan K: - i:“
Ya<Ye %0

WX Ya=Ye AE5 8GR P 2 LR R 2
Ya> Yo 270
Ya<Ye Apg :180—atanH

X, > Xy Yo=VYe 180
Ya=Ye aAE=180+atan‘yB_yA‘

xa x|

PIEUA R NI
function azimuth(x1, y1, x2, y2)
implicitnone
real(8) : : x1, yl, x2, y2
real(8) : : azimuth

real(8), parameter : : pi=3.1415926
if (x1==x2) then
if (yl<y2) then
azimuth=90
else if (y1>y2) then
azimuth=270
end if
else if (x1<x2) then
if (yl<y2) then
azimuth=atan2(abs(y2-y1), abs(x2-x1))
azimuth=180*azimuth/pi
else if (yl==y2) then
azimuth=0
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else if (y1>y2) then

azimuth=atan2(abs(y2-y1), abs(x2-x1))

azimuth=360-180*azimuth/pi
end if

else if (x1>x2) then

if (yl<y2) then

azimuth=atan2(abs(y2-y1), abs(x2-x1))

azimuth=180-180*azimuth/pi
else if (yl==y2) then
azimuth=180

else if (y1>y2) then

azimuth=atan2(abs(y2-y1), abs(x2-x1))

azimuth=180+180*azimuth/pi
end if
end if

end

JE AR HHE T eSS )2 AL C ZIAIRHE SD, BRI 75 EARYE AL C IR B VA T HAF A, C
Z B )FER SP, dnaXi(2) s

SP =sin(VA)*SD )

BEAS CHE X TTIAMIARFRIG Ry dx, 7E Y J7 FAARPRIE &y dy, DU ARARIG & (7 575 2270 LUR J LA
TBOLATHRE, BARIE 3 fir.

Table 3. Calculation of coordinate increment of broken points
2 3. LRI ENTE

PSR T AR o + 0 T s ARG B dx. dy

dx = SP *|cos(a,, +0)|
0<a,, +0<90 or 0<a,, +0—-360<90
dy = SP[sin (cz,, +0)|

dx =—1% SP *[c0s (ct,, + 0)|
90<a, +0<180 or 90<a, +0-360<180
dy = SP[sin(cz,, +0)|

dx =—1% SP #[c08 (ct,, +0)|
180<a,, +0<270 or 180<a,, +0-360<270
dy =—1%SPxsin(a,, +0)|

dx = SP *|cos(a,, +0)|
270<a,, +6<360 or 270<a,, +0—-360<360
dy =—1%SPsin(a,, +0)|

AR5 AR AR I T 4% 5 3) THBLAT B 5 C T~ T AAAR «

X =X, +0X

(3)
Yo = Ya+dy

Ry = mre R B, i 3 Prn, B C et 5 UN3] [4]:
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4. SEGIRNF

Ho=H,+h =H,+S-tana+i-v (4)

b Aoy Ho 0 UR A 5N C miaide, SARER AL C I RIAIKFEER, h, AR AL C sl 22,
i AR, vIREHRS.

M

5

Figure 3. Schematic diagram of trigonometric elevation principle
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STN
XYZ
BKB
XYZ
SS
SD
STN
XYZ
BKB
XYZ
SS
SD

KZ2, 1.485,

1,2,3

KZ1,0.0001, 0.0000
4,5,6

FJ, 0.000,

43.0141, 84.2711, 83.953
Z1,1.485,

7,8,9

KZ2, 0.0001, 0.0000
10,11, 12

WQ, 0.000,

------------------- KZ2->KZ Ir-----==m===mm==n
K72 291029.779 105595.925 2.144

KZ1 290999.743 105662548 2217

R KFEM ORTBE RHE

FJ 430141 842711 83.953

Z1 290992.663 105655.754 4.245
KZ2 291029.779 105595.925 2.144
A KT ORI R

261.1255,82.3459,16.836 WQ  261.1255 82.3459 16.836

Figure 4. Some original files exported by total station and process check
files exported by program
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Figure 5. Result curve of standard test system
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