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Development of GPS Lap-top Computer System to acquire geographic
information in real-time
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ABSTRACT

With the high demand for Geographic Information System and the diversification of Spatial Information, it has
been required a rapid and accurate input system, updating system and an efficient field survey system to
organize database for thematic mapping.

Following the purpose, several indispensable modules have to be invented to build a GPS Lap-top Computer
System using low cost GPS receivers. These modules include such as an interface module between GPS
receivers and lap-top computers, a data processing module for standalone GPS or Real-time Differential GPS, a
module to input or amend digital map and to transfer three-dimensional coordinates in real-time, and finially a
module to enter attribute value and feature code based on standard specification of digital maps for controlling
position and attribute data.

In this paper, it is presented the efficiency of method to acquire and to input or to amend spatial information
using a GPS Lap-top Computer System.
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My | mean anomaly at reference time

d, | mean motion difference from computed value

eceentricity

€c

VA | square root of semi-major axis

W, | longitude of ascending node of orbit plane
at weekly epoch

-fp | inclination angle at reference time

w | argument of perigee

W | rate of right ascention

o

£3

op

¥ 22 GPS 9149 AAAL H74

’m .
ne= 72" ; computed mean motion

T=T,-T,  time from ephemenis reference
epoch

n=ny+d,  corrected mean motion

M=My+n ; mean anomaly

vV 1-€2 sinE .
sz—m ; sine of true anomaly
[+
cosE-e .
(,\ﬁmg%‘ , cosine of true anomaly
c
s
v = arctan ( Cv ) tnie anomaly
v

d=v+w ; argument of latitude

d,= Cpusin(20) + Cccos(20)  ; argument of
latitude correction

d,= C,ssin(29)+ C,.cos(29) ; radius correction

d;= Ciesin(20)+ Cocos (20)  ; correction to
inclination

u=b+d, ; corrected argument of latitude

r=A(l-e.cosE)+d, ; corrected radius

i=ip+d;+(iXT) ; corrected inclination

X=r cosu ; position X in orbital plane

Y=r sinu ; position y in orbital plane

W.=Wot(W-W ) T-W.T,,
, corrected longitude of ascending node

I 1 rate of inclination angle

C,. | amplitude of the cosine harmonic correction
- term to the argument of latitude

'C,. | anplitude of the sine harmonic correction
term to the argiument of latitude

C,. | amplitude of the cosine harmonic correction
term to the orbit radius

X=X cosW X cosi sinW, ; ECEF X

Y=X sinW_+Y cosi cosW, ;ECEFY

Z=Y sini ; BCEF Z

23 ARNALA BA

T ym | ambient air temperature (15 Cel)

Py | ambient air pressure (101.325 kPa)

C,, | amplitude of the sine harmonic correction
term to the orbit radius

C,. | amplitude of the cosine harmonic correction
term to the angle of inclination

C; | amplitude of the sine harmonic correction
term to the angle of inclination

Toe | ephemeris reference time

T, | the time of transmission

IODE | Issue of data (ephemeris)

P | ambient vapour pressure (085 kPa)

zenith delay of the dry component
(40136.0+148.72T 4p)

K 4= 1.55208E-4X P g

T 273.16
zenith delay of the wet component
—O.282ng‘Z 8307.2P yop

Ko= T, .+27316) " (T,,,+27316)°
dR. = Kq +
TP sin(V EF2+1.904%107%)
K

W
sin (V EI?+0.6854x10°%)
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El; SV's elevation, Az ; SV's azimuth

Latu ; approximate user latitude
Lonu ; approximate user longitude

0.00137
(EI+0.11)

d= -0.022 ; Earth-centered angle

Lati= Latu+dcos (Az) ; subionospheric latitude
if Lati > 0416 then Lati = 0416
if Lati < -0.416 then Lati = 0416

sin(Az)
cos(Lati)

; subtonospheric longitude
Latm=Lati+0.064 cos(Loni-1.617)
; geom. lat. of the iono. inters. point
T=432 E+4 Loni+Ttr
; local time at sunionospheric point
if T > 86400 then subtract 86400 from T
if T <0 then add 86400 to T

F=10+160 (053-EN°®

T-50400 .
bo+b,Latm+b,Latm®+b;Latm®

if x| > 157 then dT,,,=F*X50E-9
orderwise
dTlOﬂ()

Loni=Lonu+®

; slant factor

x=2n

F (50E- 9+(a0+alLatm
+a,Latm®+azLatm®)

2 4
x(1.o—x7+§—4>>
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3% 25 Tropospheric delay correction

gd | group delay

Toe | SV clock reference time

af, second order polynomial coefficient

af first order polynomial coefficient

afy zero order polynomial coefficient

2

chIck = afO * afl ( 7‘tr - ,1‘0c) + afz( 'I‘lr - ’I‘oc) °

+F e, VA sinE-T

gd
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epch 15 Py, C
epoch 25 P, C,

epch N} Py Cy

N7le] epochel T RS BERERRE Pyl
e N7ke] 7 40] Bgsin,

Py-P=Cy-Cy Py=P+Cyn~Cy
Py=Py=Cy=Cy Py=Py+Cy-Cy

......... (2.2)
Py-Py1=Cn=Cny Py=Ppn +Cn~Cn

Py-Py=Cy-Cy Py=Py+Cy—Cy

Pl thated B o3 oA

Ael( P e
PPyt Py tPY)
_ (Cl"rCz*"'*CN,l*CN)
N

A(2.3)2 AEXN epochE 3 2l(24)8F 2] o]
epoch®] smoothed pseudorange( Py )& ©]48}
HEEA Fe2 FAT ¢ ok
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Pt Co+Eg=V (X,-X )2 (Y, -Y )2 +(Z,-Z,)?
., n (25)
P, ; pseudorange, C, ; receiver clock error

E,; lump sum of all remaining model error

X, Y. Z, ; the receiver coordinates
X, Y, Z,  the satellite coordinates
dEEAS A% HYSE 406 ol THHH,
n7hel Al dig HAEAFEAS T3 41719 F
2 w7} AEIEE TAHU?
P+ Co+E,= R,S+dX—(%-—)g-‘l
odV (Y;z:sYS) vdZ (eri’—,sZS)

R, $4719 SAAR2RE ANE A4
7179 A#
dX, d¥, dZ ; #47] A% 4§ 2A4F

DGPS 7191 ¥ut GPSY) BE ZEo|] H4su
LAHNAM A" RTCM -14 49 iAe B
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A8t olA# BAFELS GPS Timeel did] A4
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GPSZHH 59 Z2dE WG 712418 7122
g Adoln, SfEvetd A8A4TE FAVIEA
(Tokyo datum) AFol22 GPS ZAdE #4317 ¢
sAE 33 JIEA WEe B SAVEA A2
Hgislojol gtk o]& 8 £ AFelA 75 GPS
Lap-top Computer System ARE2} A&o] mz} 7-
AT E o4 334 JIEA HEe] FAHESE
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AE141 % a On @
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IAABO13 0 On
AE310 0 On
AEC004 255 On
AAC005 0 On

AE 305 0 On
IAEC003 0 On
ACCang o a.
Double-click toggles layers on and off 1.9 ] Lhange > |

% 211 DXF Layer® On/Off ¥ Change
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Standard GPS for T1 Point

I
/=

Northing {80m)

7 2. GPS AZARTE ol8F Ak GPS, GPS B&A

4030180 v
Isi1810 361830 351850 351870 351890

Easting (80m) GIS Z]'E:‘I—L[—L 7’] 6 GPS ‘)F":‘l 7] :’Z'g_ 7]’%‘(’)‘%

¥ 3.1 Standalone(Standard) GPS 3. 43 1 (DXFH q, 4, A% 25 4AA
N

DGPS for T1 Point pARESS

System< 7§2-3H%A
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4030201 %
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