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SKPOS® - usage

= the most used surveying service in Slovakia
= over 800 users

= daily around 350 users

= in peaks — over 1,000 connections per day
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SKPOS® - usage

= 2007 — 2011: around 680,000 succesfuly connections

e ot

2007 59 800
2008 111 000
2009 123 000
2010 163 700

2011 194 000
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Initialisation time determination

= [Initialisation time = time to get fix solution

= Determined from NMEA GP GGA messages

$GPGGA,153725.00,4826.57313,N,01712.1181045,E,0,13,0.8,408.883,M,42.34,M,,*6F
$GPGGA,153728. 826.57313,N,01712.1181045,E,1,13,0.8,408.883,M,42.34,M,, *6F

$GPGGA,153755.00,4826.573 01712.1181045,E,4,13,0.8,408.883,M,42.34,M,,*6F

153755.00-153725.00 = 30sec

= Accuracy 1-4s — depends on users communication
interval with SKPOS® server
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What does ASMARUP stands for?

= ASMARUP = Application for SKPOS®
Monitoring And RTK Users Performance

Date from; 01.11.2006 tor  MA12ME
Iser:

Tirme (SEC) from: 5
Initializations fram: to;

Humber of satellites from: to:

MountPaint; C ckpos_cm 23 O skpos_cmM 30 C skpos_cM_cMR @ g

~
-

Display the reference stations SKPOS:
Choose location:

Show
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ASMARUP

= Serves for analysing of SKPOS® users initialisation times according to

different factors
[ wors [ e [ e [ ]}
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s Use \/
= PHP language / i \
= HTML/CSS Web interface W
= MySQL database >

PROCESSING Database

PHP

script
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ASMARUP

= ASMARUP allows to analyse initialisation times according to:

= Tlime and date
= User

= Length of initialisation time

= Number of satellites
= Mountpoint
= Site

= Slovak/english language
= Available only for GKU

Date from: 01.11.2006 cl0arzme

U=er:

Tirme (SEC) from: to:

Initializations from: to:

HMumber of satellices from: to:

MountRoint: C ckpos cm 2.3 O skpos_cM 30
Display the reference stations SKPOS: |7

Choose location; [




ASMARUP
INPUTS

NMEA GP GGA message

SGPGGA,153725.00,48
SGPGGA,095430.00, 48
SGPGGA,122726.00,49
SGPGGA,090433.00,46

26.57313,N,01712.1181045,E,1,13,0.8,408.883,M,42.34,M,, *6F
46.77378,N,01836.4038814,E,2,07,1.1,265.749,M,43.29,M,,*78
11.44735,N,02027.4511912,E,4,12,1.4,665.231,M,0.00,M,,0*5F
36.17818,N,01851.1058655,E,4,10,1.4,224.845,M,42.12,M,,*7E

Log files from service control software

2.1.2008 10:03:46
2.1.2008 10:03:46
2.1.2008 10:03:46

RTCM VRS RTCM3.0 8202: Client 127.0.0.1:4852 has connected.
RTCM VRS RTCM3.0 8202: Waiting for new rover position...
RTCM VRS RTCM3.0 8202: NMEA record USER received. UserID = geodet

Ionosphere model 195

195 Index




ASMARUP
OUTPUTS

= Map of connections to SKPOS with fix status

 E442 B8E 457
sko
o Kromeérizs

B /e

= Data table

Vyhladavat

uzivatel Datum Cas (SEC) Inicializaény cas [s] Pocet satelitov MountPoint

uzivatell 15.11.2011 7:09:01 22 13 SKPOS_CM_2.3
uzivatell 15.11.2011 9:17:00 22 14 SKPOS_CM_2.3
uzivatell 15.11.2011 9:37:24 21 9 SKPOS_CM_2.3
uzivatell 15.11.2011 10:20:11 22 14 SKPOS_CM_2.3
uzivatell 15.11.2011 10:21:29 12 16 SKPOS_CM_2.3
uzivatell 15.11.2011 10:39:54 32 14 SKPOS_CM_2.3
uzivatell 15.11.2011 11:11:47 22 14 SKPOS_CM_2.3
uzivatell 15.11.2011 11:19:43 22 14 SKPOS_CM_2.3
uzivatell 15.11.2011 11:21:43 23 12 SKPOS_CM_2.3
uzivatell 15.11.2011 11:20:26 22 SKPOS_CM_2.3
uzivatell 15.11.2011 11:30:33 22 15 SKPOS_CM_2.3
uzivatell 15.11.2011 11:32:19 33 15 SKPOS_CM_2.3
uzivatel2 15.11.2011 11:38:07 13 15 SKPOS_CM_3.0
uzivatel2 15.11.2011 11:39:12 17 15 SKPOS_CM_3.0
uzivatel2 15.11.2011 11:41:02 12 14 SKPOS_CM_3.0
uzivatel2 15.11.2011 11:46:37 22 15 SKPOS_CM_3.0
uzivatel2 15.11.2011 11:51:12 22 14 SKPOS_CM_3.0

Prvd Predodld 1 2 3 4 5 Dallia Poslednd
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ASMARUP
OUTPUTS

= Graphic output — initialisation time frequency chart

= Animation of initialisation time (only for one day selection)



= Analysis from 2007-2012 (march) period

= Values: 681,300
= Average value: 36 sec

200000
190000
180000
170000
160000
150000
140000
130000
120000
110000
100000
0000
80000
70000
G000
50000
40000
30000
20000
10000

Podet inicializaci

Pocet hodndt: 651308
Minimalna hodnota: 1
Maximalna hodnota: 300
Priemer: 3587

Stredna chyba: 0.048
Standardna odchylka: 3958
al: T9% inicializaénych casov

ok

100

120

140 60 180 200 220 240 260 280

Inicializacny cas [5]

300




B Experience from analysis

mountpoint used

= Mountpoint SKPOS_CM_2.3
= Values: 58,800
= Average value: 38 sec

00000
00000
Minimalna hodnota: 1

=
288538 834d88%¢8 3
o o o o o o o o 2 o 9
o o o o o O o o o o o

Inicializacny cas [s]




B Experience from analysis

mountpoint used

= Mountpoint SKPOS_CM_3.0
= Values: 386,500
= Average time: 34 sec

13000
000000 Pocet hodnat: 86498
Minimalna hodnota: 1
0 dlna hodnota: 30
er: 33.73
000000 nd chyba: 0.064
rdnd cdchylka: 39.81
inicializacnych casov
000000
2 woo
=
2 80000
E
:
00000
3000
00000
&0 a0 &0 180 &0 20 0
Inicializacny cas [s]




B Experience from analysis

mountpoint used

= Mountpoint SKPOS_CM_CMR
= Values: 95,100
= Average value: 42 sec

3000
2800 Pocet hodnot: 6082
Minimalna hodnota: 1
&0 dlna hodnota: 30
22
00000 hyba: 0.12
& odchylka: 37
00000 T3 icializacnych Easov
00000
R
=
2 1
E
E 14
121
&0 a0 &0 180 &0 20 0
Inicializacny cas [s]




B Experience from analysis

number of used satellites

= Number of satellites: 4
= Values: 3,600
= Average value: 72 sec

350
HO Pocet hodnit: 350
20 dlna hodnota: 5
malna hodnota: 300
200 er: 71.65
né chyba: 1.034
280 rdnd odchylka: 63.24
260 B0% inicializacnych casov
240
5 220
b
w200
2
P 180
]
E 160
140
120
00
a0
B0
40
22} il 0] 180 60 ol 30
Inicializagny cas [g]




B Experience from analysis

number of used satellites

= Number of satellites: 5
= Values: 29,1000
= Average value: 58 sec

4500
Poéet hodnot: 29113
Minimalna hodnota: 2
Maximalna hodnota: 300
Priemer: 58.04
Stredna chyba: 0.335
3300 Standardna cdchylka: 57.15
1: 8% inicializacnych casow
3000
S
b
w2500
=]
=
o
£ 2
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300
22} il 0] 180 60 ol 30
Inicializagny cas [g]




B Experience from analysis

number of used satellites

= Number of satellites: 6
= Values: 79,500
= Average value: 43 sec

00000

Poéet hodndt
Minimaln;

ERgy
5 BEB
7]

00000

00000

Bgwd?
BEBFE

18000 al: 6% inicializacnych casov

00000

Inicializagny cas [g]




B Experience from analysis

number of used satellites

= Number of satellites: 7
= Values: 113,800
= Average value: 35 sec

0001
Poget hodnat: 113510
45000 Minim hodnota: 1
Maxim: hodnota: 300
Priemer: 34.78
00000 Stredna chyba: 0.119
Stand 4 odechilka:
al: 80% inicializacnych casov
23000
3 =ooo
N
]
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g
00000
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00000
2000
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B Experience from analysis

number of used satellites

= Number of satellites: 8
= Values: 455,000
= Average value: 33 sec

00000
Pofet hodnat: 435261
000000 Mirimi hodnota: 1
Maximalna hodnota: 300
Priemer: 33.13
Stredna chyba: 0.053
000000 Stand 4 odehylka: 35.91
icializacnych casov
2000
s 80000
b
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& 70000
=
o
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50001
00000
30001
00000
00000
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@@ Experience from analysis
i number of used satellites

= Summary
Number of Number of initialisation Average initialisation time
satellites used times [s]
4 3,599 716 |
5 29,113 58.0
6 79,489 43.4
7 113,810 34.8

8 and more 455,261 33.1 N/



B Experience from analysis

influence of ionosphere

= State of Ionosphere activity: Low
= Values: 402
= Average value: 28 sec

Pocet hodnat: 402

Minimalna hodnata: 9 "

Maximalna hodnota: 265 8 £
- Priemer: 2847 i 10

Stredna chyba: 1.793 2 Ak

Standardna odchylka: 35.96 2 &
&0 a5 icializacnjch casov i ,

Inicializagny cas [5]




B Experience from analysis

influence of ionosphere

= State of Ionosphere activity: High
= Values: 681
= Average value: 56 sec

130
20 Polet hodndt: 681
Minimélna hodnota: 3
Maximalna hodnota: 295
110 Priemer: 36.
Stredna chyba: 2.34
100 Standardna odchylka: 62.49
ini zacnych casov
a0
= &0 2134
E Hasr of Doy
@ 7
£
i
§ &0
0
40
30
20
&0 a0 &0 180 (1] 30
Inicializagny cas [5]




B Experience from analysis

network densification

= Before station establishment
= 10 km x 10 km square around ref. station position
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B Experience from analysis

network densification

= After station establishment
= 10 km x 10 km square around ref. station position
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B Experience from analysis

network densification

= Summary
N * . + BREZ . * w" : + * " + . . *
Number of Average Number of Average
initialisation initialisation time initialisation initialisation
times [sec] times time [sec]
SKPOS L, : . .
station before the station’s introduction after the station’s introduction
BREZ 1114 46.6 907 33.7

JABO 985 36.7 779 25.4



= Values: 9,300
= Average value: 48 sec
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= Values: 13,000

= Average value: 48 sec

Experience from analysis
border zones

Potet inicialzaci

2600

2400

2200

2000

1800
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1400
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&00
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140 160

Inicializacny cas [g]

+SKGA

Pocet hodndt: 12970
Minimélna hodnota: 3
Maximalna hodnota: 300
Priemer: 47.95

Stredna chyba: 0.463
Standardna odchylka: 52.77
al: T6% inicializacnych casov
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= Summary

Border zone

SK-AT
SK-HU_1
SK-HU_2

SK-PL

SK-UA

11,038

9,308

10,198

12,790

5,899

Experience from analysis
border zones

Number of initialisation times Average initialisation time [s]

44.2

48.4

46.3

47.9

45.7



B Experience from analysis

Rover brand type

= RTK rover — brand 1
= Average value: 32 sec

Pocat hodn 35
Minimalna hodnota -8
Maximédlna hodnota: 295
Priemer: 32.07
Stredna chyba: 0.352
Standardna cdchylka: 39.26
1800 o1: 83% inicializacnych casov
1600
3
H 1400
)
&
= 1200
8
1000
800
00
400
200

Inicializacny cas [s]




B Experience from analysis

Rover brand type

= RTK rover — brand 2
= Average value: 37 sec

=00
300 Podst hod o75
00 I'\-'Iini. mmmmmmm ]
Maximalna hodnota: 297

J200 Priemer: 37.22

dnd chyba: 0.313
000 Standardna cdchylka: 34.2
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B Experience from analysis

Rover brand type

= RTK rover — brand 3
= Average value: 43 sec

75
70 Pocet hodnat: 32
Minimalna hodnota 8
&5 Maximalna hodnota: 275
Priemer: 4343
B0 Stredna chyba: 2 526
Standardna cdchylka: 45.4
55 a1: 89% inicializacnych casow
a0
2 15
B
2
2
E
E 5

Inicializacny cas [s]
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Conclusion

= Results from analysis confirms:

the influence of use of different mountpoints on the length
of the initialisation times is neglected,

the number of satellites used has an influence on the length
of initialisation times,

the state of the ionosphere has a negative impact on the
length of the initialisation time and, in extreme cases, makes
it impossible to perform measurements,

densification of the network helps to improve the quality of
the measurements in the affected areas,

a negative influence on RTK measurements in the border
regions as a result of the extrapolation of the network
solution was confirmed,

very small differences in the length of the initialisation times
in the different rover brands used can be expected.
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