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The main goal of measurement campaigns in 2008 i 2010/2011 was
the integration of the ASG-EUPOS network with the existing
fundamental national networks.

Additional goals performed during campaigns:
test of the ASG-EUPOS system (2008)

fixing ground eccentric points for the ASG-EUPOS stations

re-measurements of EUREF-POL, POLREF and EUVN networks
points

measurement of selected points of fundamental horizontal network
analysis of the location of points of basic network
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PROCESSING
‘ NUMBER OF POINTS

J 2008 GPS Campaign — 286 points

« 135 EPN/IGS, ASG-EUPQOS, SAPQOS, LITPOS, SKPOS and
CZEPOS stations
* 151 main field points (POLREF, EUVN, EUREF-POL)

J 2010/2011 GNSS Campaign — 538 points

* 147 EPN/IGS, ASG-EUPQOS, SAPQOS, LITPOS, SKPOS and

CZEPOS stations

* 391 main field points (POLREF, EUVN, I-class and
eccentric points A-class of the ASG-EUPQOS stations)

J Joint solution — 692 points
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£ PROCESSING
PROCESSING PARAMETERS

Bernese GPS Software ver. 5.0
According to the EPN standards.

* ITRF 2005 for epoch of campaign
* Final IGS orbits
* |GS ERP

* QIF method of ambiguity determination

* variants for elevation cut off :
- 5 degrees
- 10 degrees
* observation interval 30 sec
* troposphere corrections — NMF
* Phase centre variation absolute model — EPN_05.ATX
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A PROCESSING |
&  COMPUTATION VARIANTS

1 2008 CAMPAIGN

» GPS data for diurnal sessions for elevation cut off variants:
9, 10, 15 degrees

» GPS data for 24-hour sessions (from 12:00 GMT till 12:00 GMT) for
elevation cut off 10 degrees

1 2010/2011 CAMPAIGN AND JOINT SOLUTION

» GPS data for 24-hour sessions (from 12:00 GMT till 12:00 GMT) for
elevation cut off 5 and 10 degrees

» GPS and GLONASS data for 24-hour sessions (from 12:00 GMT till
12:00 GMT) for elevation cut off 5 and 10 degrees

> joint solution of GPS data for 2008 and 2010/2011 campaigns for
24-hour sessions (from 12:00 GMT till 12:00 GMT) for elevation cut off 5

and 10 degrees
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PROCESSED BASELINES FOR CAMPAIGN 2008 _
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PROCESSED BASELINES FOR CAMPAIGN 2010/2011
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DAILY REPEATABILITY OF
POINT CO-ORDINATES (2010/11)

Daily repeatability of coordinates for consecutive part
of 2010/11 campaign (elevation cut off 5 degrees)

Autumn
2010/2011
campaign
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Daily repeatability of coordinates for different types of points
for 2008 campaign (elevation cut off 5 degrees)
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COMPARISON OF RESULTS
\ FOR 5 AND 10 DEGREES (2008) ./
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ASG-EUPQOS 2008 - 5 degrees | ASG-EUPOS 2008 -10 degrees
N E U N E U
EUPOS 0.80 0.63 2.65 0.83 0.60 2.50
IGS/EPN 0.85 0.65 2.45 0.86 0.69 2.40
ASG-EUPOS 0.68 0.55 2.41 0.69 0.54 2.41

Points

EUREF-POL 0.77 0.81 3.16 0.80 0.84 2.83
POLREF 1.75 1.97 3.82 1.79 2.03 4.33
EUVN 1.74 1.90 3.38 1.78 2.03 3.40

Joint 0.96 0.92 2.83 0.99 0.94 2.87
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CBK: COMPARISON OF RESULTS ey

N

FOR 5 AND 10 DEGREES (2010/2011) | \‘U

ASG-EUPOS 2010 - 5 degrees ASG-EUPOS 2010 - 10 degrees
N E U N E U
EUPOS 1.37 1.25 3.51 1.49 1.26 3.74
IGS/EPN 1.33 1.37 3.68 1.41 1.36 3.79
ASG-EUPOS 0.84 0.70 2.84 0.92 0.74 3.04

Points

POLREF 2.02 217 4.55 2.05 217 5.05
I-class 2.21 2.81 5.76 2.49 2.91 6.40
EUVN 1.89 2.85 3.93 212 2.80 4.37
ECC.-A 2010 2.32 2.18 4.86 2.37 2.17 5.09
ECC.-A - 2011 2.25 2.18 3.75 2.16 2.20 4.56

Joint 1.36 1.33 3.61 1.43 1.36 3.91
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Daily repeatability of coordinates for different types of points
for 2008 campaign (elevation cut off 5 degrees)
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JOINT SOLUTION
‘ (2008 AND 2010/11)

For joint solution 692 points were used.
Mean diurnal repeatability in NEU components is, respectively:

+1.39mm, £1.31Tmm i1 £3.43mm
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COMPARISON OF RESULTS OF JOINT SOLUTION

(2008 AND 2010/11)
AND EPN (EPN_A_ITRF2005_C1600.SSC)
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e » COMPARISON OF RESULTS FOR

T

. 2008 AND 2010/11 CAMPAIGNS

Differences for re-measured field points
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4% . COMPARISON OF RESULTSFOR
GPS AND GPS/GLONASS (2010/11) ./

Points of the greatest differences between the
solutions: GPS and GPS/GLONASS
and mean differences for all points
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METHOD OF COMPARISON

- EUREF-POL (1992, 2001), POLREF (1994 and 1995), EUVN (1997)
networks and fundamental national horizontal network (1996/97)
(EUREF89)

- for re-measurement in 2008 and 2010 (ITRF2005/ ETRF2000).

Because of the difference between reference systems used for realisation
of different networks, comparison was made using 7-parameter Helmert
transformation.
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SOLUTION ASG-EUPOS NETWORK WITH
POLREF NETWORK

2008 i 2010
(323 points)

EUREF 2012 Symposium, 5-8 June 2012, Paris, France


http://www.cbk.waw.pl/zgp/index.html

14° 15° 16° 17° 18° 19° 20° 21 2 3 4 25

COMPONENTl&i«:

- -

3
# |
’ AU . 5801 " §
5802 5301 o
. 4 5592 pe &‘ 5701 . |
’ 59023903 o
54° |4 5265 52%(716 5306 5?‘075408 5401 5593 5 25604 i %03% Eiqgﬁ ;é\ 4 54
a2 qer . H T — — v agpt ‘
sz ¥ 2 4202 401 40144924433 41;1 5 3 47?@;47‘92 X W ggan] )}
42[1 o0f + FTg . AN dps e #5902 49 -
3"4{0 4404 0 N “haz04 4803
40‘5 Pﬁ}]’i 4185% ~ 205 4308 4405 4 /2 IR EL (R 4804 4902
41 = 420 43;0/ saoH e . argr 4808~
4903
b #107 v i / 44 s | 1P 4706 agpp P
7 Jtp“s 4208 © agpo 4 4305 4409 % |asps 4 o84 4708 | 48'!0;
ol L4097 w4198 atho a7 apd . |53’
53 A« ok i 4310 sgpe | o 1|
i %%V e . 3301 " PN S0 4506 | 37083707 = 3906
3 g 3101 301 - 3302 & 9{3594 o ‘
w_A 3202 " | 3403 3602 3709 b i agps KD
31gs - .3503 YJ:’» /é s {3506 W05 | o0 \ 3808 901
- g 331
3204 340 P a7p2 % 38p1
3105 r) 306 ¥, ‘p 3
4 " g8 i 3406|3501 3§02 33 3803 0992
# . 9 3295 3307 3308 3407 3§01 | 37pa sapa ‘
ol F 32;(16 39p3 39p4 N 9
52 == 2001, o901 3W 3?g7 3309 34}09 34;08 3507 3308 2691 | 2721»37{}5 T e Q_, 52
4 T ‘ : &2 ¢ 2
“2201 2202 3" 2302 2501 wp2 2ipf 800 oo 291
2102 i 23p4 k) 2&)1 ; 2502 2394 2683 2803 P 2
r IR 25 208 2304 5q523p6 4 2503 e 2 26f4| 2993 +
2106 A % 2504 2605 : o
\ l 2403 2404 3 2606 g5
{ N\ 2107 e 2307 3. 25& 2796 286 pops 2R¢
2108 | Jaoo | 220875 2406 2607 7
° [ 22072206\ P P 2 28p8 % 151°
51 L 2110 \ v N 2408 i 2409 | 26p9 | B — e T | 5
19‘]/ 20—y 288 - ) T | 891 191
1202\ L o 1504 1501 1601 1dp2 183 1098
/£ 1208 f1304 1305,, 402 ! 17p3 1794 19p2”
f __;_/-‘ » ik 15;0515@2 i :
14041403 ¥ 16p3 | 1795 ? b <
.k}Pﬁ 1307 PENF { 15397 1‘}04 A 4 1808 196
‘ 1406 i 1706
1206 198, ko 1797 P
50° |—— .
0.020[m]
— -2008r.
0.020(m]
—2010/2011r.
49°)+ = L | N Ty



http://www.cbk.waw.pl/zgp/index.html

16° 17° 19° 0 2

FFERENC sm V$RTlCAM, COMPONENT

Y

rd

. 5801, N |

ﬁ‘/// 561015 4]2 - eapz | s TN |

s 4 o 5604 5702 ¥ 3, sapa 55:}?25 |

o 535 5306 | 5906 5*3 438 5401 | 593 sghs . T 1
ﬁz 401 2%‘

W -

-

1537

1517

4201 {dop w3l E 4@ 7
> 1 ; 4:101 4‘101‘%;‘ asp2 q‘*% %\ . 4 P}qz wg 2 49{}1 . )
4203;3 C,Aﬁ N h ke it Flgags 4803
4 3 l haie 547‘05' L 4902
44 afisn - dos 4 445 4503 4707 44)
g L ' 4207 e Ab* 4408 seps * 4603 4706 4806 A
? ' Jnos 07 az08 I B0 sqps 1P| PP N oyt AP agpa i
i 4507 P4 N —
4Q°7 141b8 4109 4 _13 I 506 __ |ameargr 35«{-@ £# 3906
~ap o T P 2% ""——'3'41)‘1'__"'g'"”"”ﬁasm J 37 sog5 ||
101 320 g 504 |7 2 3709 {0 3805 ¥
e 3202 v 3403 * ] f |
3203 ¥ 3803 l |3506 } 3808 3901
31"03 R v 3404 3505 3603 3791 3801
; YIRS 3404 37p2 sgp2 O
31;05 : 3306 ¥ I sps 301 aspa gy | 37?33394 3gp3 8902
/ s 3106 35 3&]73308 3407 ¥ & 37p4 L ok
| fr s 7 32506 Y (L 3408 3507 3503 37{]5 7,3.%}3 — = i B
20t pyp—e_ I "] | 3408 § ¥ I 261 24)2* 2700 2 2 282 o
L 2§ | | 2401 PO | 290 i
2 2p2 2401 2502 §2604 26803 o
21p2 ] ] 2390 i 2402 27p3 2704 2804 293 o™
2002 2104 2203 2304 23952396 L 2503 - - 3 o3
2’& ' 2403 4i04 ohs || 208 906 25555 2epe ses 2994
307
. 2107 22p5 2y 230312405 2406 2607 2008, 28D
K 2100 29 2310 2506 2507 || (g 2808 2906
. 2207 2206 ¥ 2311 2407 2609 - T Tean
N, 2P0 | Y * ¥ 2408 I 2409 I —ﬁbz 7 19
1007 1201 1301 13p2 1303 140 1504 15131 1601 1og2 1803 1902
14)2 1 ] & = L 1$3
[ 203 1305 | 34502 ‘ . 17p3 1704
; 1204 1304 1300 195 155 : T 19p4
t 1 {16 ; 1705 | Cad
6 14041403 | 1507 15&) 1@3 ? 1824 1895 19?5
1P 1gpr A 1508 * b
‘ 1308 14D6 160 1713-, 7L : 1806 4
1296 { ¥ 1447 i 1606 17p8 1799 188 g 181?1) R =
_T 5 20 oE*f fffff 1308 P ’7 0691 71} ;F 7L o }
0.025[m]- r. | .
frl 0403 § . ogp2  08p3
| B oo o7p
0.025[m]-2010/2011r. -
06, T
o ¥t 08p5
‘ 08p6
e

50°



http://www.cbk.waw.pl/zgp/index.html

EUVN NETWOK

Points with larges differences in NEU components
(not shown on the maps):
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&%, FUNDAMENTAL NATIONAL HORIZONTAL -
&= NETWORK - I-=CLASS
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CONCLUSIONS

J Stability of coordinates determination for joint solution of
2008 and 2010/11 campaigns is on average below £1.5 mm in
horizontal components and about £3.5 mm for heights.

4 The results of comparisons for the different solutions do not
show significant differences caused by different measurement

epoch, elevation cut off for calculation and types of
observations (GPS or GPS/GLONASS).

d The results show a good agreement for catalogue
coordinates of points EUREF-POL, POLREF and EUVN

networks with the new appointment.
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CONCLUSIONS

d Re-measurement of POLREF and EUVN points allowed to
update the coordinates and verify its accuracy and stability
over time.

J Measured points of I-class horizontal network show a high
inhomogeneity in the accuracy of the designation, and the

error rate several times higher than for new networks,
designed for GPS technique.
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