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Abstract —The most ideal GNSS exactness, a couple of centimeters or better, is gotten by utilizing transporter stage estimations from 
double recurrence collectors. Be that as it may, single-recurrence beneficiaries can give decimeter precision at a diminished cost for the 
recipient and for the most part achieve this level of exactness substantially quicker than a double recurrence beneficiary does. The most 
ideal GNSS accu-shocking, a couple of centimeters or better, is gotten by utilizing bearer stage estimations from double recurrence 
collectors. How-ever, single-recurrence beneficiaries can give decimeter accu-shocking at a decreased cost for the beneficiary and by and 
large achieve this level of exactness significantly speedier than a double recurrence re-ceiver does. An essential thought with PPP is the 
ne-cessity to amend for different impacts that would somehow or another counterbalance in relative situating methods utilizing at least one 
collectors. 

Index Terms – PPP, Relative , Dual,Single ,GNSS 

——————————      —————————— 

1 INTRODUCTION                                                                     
The most ideal GNSS exactness, a couple of centimeters or 

better, is gotten by utilizing transporter stage estimations from 

double recurrence collectors. Be that as it may, single-

recurrence beneficiaries can give decimeter precision at a di-

minished cost for the recipient and for the most part achieve 

this level of exactness substantially quicker than a double re-

currence beneficiary does. The most ideal GNSS accu-

shocking, a couple of centimeters or better, is gotten by utiliz-

ing bearer stage estimations from double recurrence collectors. 

How-ever, single-recurrence beneficiaries can give decimeter 

accu-shocking at a decreased cost for the beneficiary and by 

and large achieve this level of exactness significantly speedier 

than a double recurrence re-ceiver does. An essential thought 

with PPP is the ne-cessity to amend for different impacts that 

would somehow or another counterbalance in relative situat-

ing methods utilizing at least one collectors . PPP needs to 

manage numerous such impacts, including site-removals be-

cause of earth tides and sea stacking, stage twist up, reception 

apparatus stage focus varieties, et cetera (Hofmann-Wellenhof 

et al., 2008). The higher the required accuracy, the more com-

plicated the models need to be. 

2 Practical study  

 
All the IGS stations GNSS RINEX data and products are free 

online through the following link ftp://cddis.gsfc.nasa.gov/. 

One-day observation (10/3/2015) taken as a sample day for 

analysis and all the IGS stations data were downloaded with 

their products like precise ephemeris. Also, the RINEX data 

had been divided into segments with the observation time (24)  

hrs to get the effect of observation time Precise Point Position-

ing (PPP) versus relative positioning with the base line length. 

The network shown in Figure (1) 
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Figure (1): The selected IGS stations for analysis 
 

 
2 IGS Stations Precise Coordinates in Study Area. 
 IGS exact satellite circle and clock rectifications contain the 

satellite equipment deferral of the sans ionosphere direct 

combi-country of GPS L1 and L2 signals (Kouba, 2009). 

Table (1) shows the selected IGS stations precise coordinates 

and their standard deviations in ITRF solutions 

Table (1): The selected IGS stations precise coordi-
nates and their standard deviations in ITRF solutions 

.  
 
2.1 Relative Coordinates with Dual Frequency Re-

ceivers 
 
Trimble Business Center software is used too obtaain the solu-

tion for post-processing satellite and terrestrial survey data. Table 
(2) gave the final results of the selected IGS stations relative co-
ordinates of dueal frequance recivers. 

Table (2) : Relative coordinates and its errors of dual 

frequency receivers for selected IGS stations 
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PPP COORDINATES WITH DUAL FREQUENCY RECEIV-
ERS. 

 
The Canadian Spatial Reference System (CSRS) Precise Point 
Positioning (PPP) is an online application for GNSS information 
present preparing permitting clients on figure higher exactness 
positions from their crude perception information. Table (3) illus-

trates the selected IGS stations PPP resulted coordinates and their 
standard errors for duel frequency receivers. 
 
 
 
 

 
 
 
TABLE (3)  : THE SELECTED IGS STATIONS PPP COOR-
DINATES OF DUEL FREQUENCY RECEIVERS.  

 
 
 
PPP and relative errors in IGS station coordinates at X -axis,Y-
axis ,Z-axis  shown from figure 2 to 4 
 
 

FIGURE (2): PPP AND RELATIVE ERRORS IN IGS STA-
TION COORDINATES AT X –AXIS (DUAL). 

. 
 
 
 
 

FIGURE (3): PPP AND RELATIVE ERRORS IN IGS 
STATION COORDINATES AT Y -AXIS (DUAL). 
 

 
 

   FIGURE (4): PPP AND RELATIVE ERRORS IN IGS        
STATION COORDINATES AT Z -AXIS (DUAL) 
 
it is demonstrated in table 2  and figures the PPP solution gave 
an average errors with small variations about 5 to 10 mms in 
(X &Y) axis directions of IGS used stations coordinates better 
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than the relative solution in case of duel frequency receivers. 
But the relative solution gave an average errors with small 
variations about 5 to 15 mms in (Z) axis directions of IGS used 
stations coordinates better than the PPP solution in case of 
duel frequency receivers.  
It means that, the performance of dual  PPP can furnish situat-

ing with a precision level of a couple of m-meters in static 

mode and there is typically next to no distinction between the 

exactness and preci-sion measurements in relative arrange-

ments. Mistakes ascribed to receiv-er/recieving wire ar-

rangement incorporate the beneficiary clock blunders, multi-

path mistake, collector clamor, recipient equipment delay, re-

ceiver beginning stage inclination, and collector reception ap-

paratus stage focus varieties (ElRabbany, 2006). 

 
 
RELATIVE COORDINATES WITH SINGLE FREQUENCY RE-
CEIVERS. 

 
The arrangements in view of single recurrence PPP are 
inclined to beneficiary inclinations, and in addition the 
unfavorable ionospheric impacts. The ionospheric delay can't 
be totally expelled in transgression gle recurrence PPP even 
with the best accessible ionospheric blunder moderation item. 
Accordingly, the exactness of the po-sitioning arrangement 
diminishes, especially the stature compo-nent. 

 
Trimble Business Center software is used too obtaain the solu-

tion for post-processing satellite and terrestrial survey data. Table 

(4) gave the final results of the selected IGS stations relative co-
ordinates of dueal frequance recivers. 

 

Table (4) : Relative coordinates and its errors of single 
frequance recivers for selected IGS stations. 

 
 

PPP COORDINATES WITH SINGLE FREQUENCY  
RECEIVERS. 

 
The Canadian Spatial Reference System (CSRS) Precise Point 
Positioning (PPP) is an online application for GNSS data post-
processing allowing users to compute higher accuracy posi-
tions from their raw observation data. Table (4.2.d) illustrates 
the selected IGS stations PPP resulted coordinates and their 
standard errors for duel frequency receivers. 

 
 
 
 
 
 
 
Table (5) :  PPP coordinates and its errors of single frequency 
receivers for selected IGS stations 
 
 
PPP and relative errors in IGS station coordinates at X -axis,Y-
axis ,Z-axis  shown from figure 5 to 7 
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FIGURE (5): PPP AND RELATIVE ERRORS IN IGS STA-
TION COORDINATES AT X –AXIS (SINGLE). 

 

 
 
 
 
 

FIGURE (6): PPP AND RELATIVE ERRORS IN IGS STA-
TION COORDINATES AT Y –AXIS (SINGLE). 

 

FIGURE (7): PPP AND RELATIVE ERRORS IN IGS STA-
TION COORDINATES AT Y –AXIS (SINGLE). 

COMPARISON BETWEEN  SINGLE AND DUAL  

Comparison between single and dual shown in 
figure (8) , figure (9) and figure (10) 

 

FIGURE (8): COMPARISON BETWEEN COMPONENT ERROR 

IN X  COORDINATES SINGLE AND DUAL  

 

FIGURE (9): COMPARISON BETWEEN COMPONENT ERROR 

IN Y  COORDINATES SINGLE AND DUAL  
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FIGURE (10): COMPARISON BETWEEN COMPONENT ER-

ROR IN Z  COORDINATES SINGLE AND DUAL  
 

In PPP, a large portion of existing perception stochastic mod-

els are observational capacities, for example, sine, cosine, ex-

ponential and polynomial capacities. The majority of these 

stochastic models are elements of the satellite height points 

(Leandro and Santos 2007) 
Conclusions  
The exactness of the PPP arrangements is reliant on the quali-

ty of the GPS estimations and adjustments items utilized, and 

in addition the limit of the preparing motor. 

 

` The  single frequency receivers can be used for kinematic 

applications which require centimeter accuracy level for hori-

zontal positioning and decimeter accuracy level for vertical 

position but, are not proper for kinematic applications which 

require high accuracy level like topographic survey works. 

 

Dual frequency data achieve millimeter level accuracy for both 

horizontal and vertical position. So, dual frequency receivers 

can be used for kinematic applications which require high de-

gree of accuracy level. 

 

PPP solution gave an average errors with small variations 

about -9 to 15.6  mms in all axis directions of IGS used stations 

coordinates better than the relative solution in case of duel 

frequency receivers. On the other hand, the relative technique 

is mainly dependent on base line length   
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