AGH UNIVERSITY OF SCIENCE
A G H AND TECHNOLOGY

Wykorzystanie systemu ASG -EUPOS
do badania zjawisk geodynamicznych
na przykgadzie trznsi eni
w rejonie Honsiu, Japonia

Jacek Kudrys

Wydziad Geodezji G-rniczej i InUynierii $rodowis
Katedra Geomatyki

Satelitarne metody wyznaczania pozycji we wsp- - gdlezerwoaB0ll geodezj i



Trznsienie Ziemi wW rejonie

USGS ShakeMap: Magnitude 9.0

¥

9.0, 29 km
6:15TU, 7.9, 48 km

120 130° 140"

SORGAN G 6:25TU, 7.7, 18 km
NEAR EAST COAST OF HONSHU, JAPAN 3 e § . X*‘.Sb S
2011 03 11 05:46:24 UTC 38 20N 142.37E Depth: 30.0 km . | STRONE Y ERE
136° 138° 1407 142" 144°
Eanhquake Lmtbn Map Version 12 Processed Fri Apr 22, 2011 02:42:15 PM MDT ~ NOT REVIEWED BY HUMAN

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



SRR 23 5 (2011 ) R ATEFEAithE
The 2011 off the Pacific coast of Tohoku Earthquake

m Przemieszczenia w rejonie epicentrum

FAE 23 4F (2011 4F) BRALHS KT E b=
The 2011 off the Pacific coast of Tohoku Earthquake
SRR OK TR DBANE & S SHEOD L RS T HREROBANE £ HEEDHE
Observed and calculated horizontal displacements Observed and calculated vertical displacements
of the mainshock of the mainshock
7 —2HAM 20110310 - 20110312 (F3 &) BIER : 18T (950462) 7 — 2 H 20110310 - 20110312 (F3 #) BIER : 181 (950462)
From 20110310 to 20110312 (F3 solution) Reference Site : 950462 From 20110310 to 20110312 (F3 solution) Reference Site : 950462
42;. | | - 420 “_o_ L = L
<L
41° - - :
1
/ /
40° [ L / 5
!’ {
l [
|
39° A // | / |
/ ’
A ,/ A
38° - ” - s / -
/
/ /
37° - / |
36° J- - obs —» L / 50cm 5
’ cal =———> TR f
4m A / cal obs
7 R —
/ 100 km u / 100 km
& ! j ! T iz T T T T
140° 141° 142° 143° 144° 145° 138° 139° 140° 141° 142° 143° 144° 145°
50cm
BtEfE  ERAME
[E R
Geospatial Information Authority of Japan

139°

138°
WHE ——)
HEE ——
ElLitiEpE

we wsp- god

4 m
Geospatial Information Authority of Japan

pozycij.i

wyznaczani a

tarne metody

Sat el




L Caag

KAM1 - NS
A (I"AMA WAGIZY

GOLE SZE2A ’AAOLST U AGRAJ b
DRWP" ILAW
A VAN A ; SOKL
' o MYSZ ..
‘ DZIA A w BIAL L
PRIASEYCCHRETORY. o /AN A Lomz'Y

[ I‘ *as\
Sle ACCHN 2 ‘2

I osMz
o ‘ wLoc A
A GNIE A
4 \
N
BOR'1
P/

A
, " INVAY
KONIF KUIN

A A

KALI LoDz

KROTFALA A

SIDZ AL

\ - PITR
LEGNLL KEPNI» & /AN

A "o

JLGR ”.WROC VAN
KLEOB
R WLUBR "JA

% A y,,_.‘v LELOA

OFL !
A JARG "
A ]
\/ 1_\ PROS
2 KATO A A
\ TRNW,
| alriwebz A KRAVAY A

ZYWI
NWTG
A

oxf Y USDL
M/J us Dcp::)ZVO;(‘IaIGeOGOchgraphcr f'_ \\y\h 32019(;008[6

© 2011 MapLinki/Tele Atlas
©2011 PPWK Iy,

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



m Sej smogramy st ac|] BEL (sca

A G H bel.e04 txt dat
0.015 0.015
0.01 | 0.01
0.005 o Jlt 0.005
E E
E o A 'A]]""JV R—r— i o £
= o
-0.005 H W -0.005
-0.01 20 ] 7 -0.01
-0.015 -0.015
5 7 9 11 13
BEL.NO4.txt.dat
0.015 0.015
0.01 0.01
0.005 I 0.005
E E
= 0 " MLV.J\UN'A ey i o A 0 s
h= =]
-0.005 ”[ .! -0.005
-0.01 -0.01
-0.015 -0.015
5 7 9 11 13
bel.z04.txt.dat
0.01 0.01
0.005 | 0.005
n it A
_ 0 AN oV n'va 0 _
£ E
x x
T e}
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
5 7 9 11 13
Time [h]

Satelitarne metody wyznaczania pozycj.i we



m Anali za spektralna sej smogr
AGH

bel.e04 txt.dat
1 Continuous Wavelet Time-Frequency Spectrum 1
0.1 10
bel.e04 .txt.dat
Fourier Fregquency Spectrum
0.00015
0.0001 3766 = 001 100
g o
o ke!
0.000125 % &
L
0.001 1000
0.0001
(]
3 0.0001 10000
S 7.5e-05- i
=
<
05 | 1e-05 1e+05
5e-05 15000 25000 35000 45000
Time
2.5e-05 2.5e-05
0. e s 0
0.1 0.15 0.2 0.25
Frequency

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



mmm Opracowanie obserwacji GPS

AGH

98 stacji systemu ASG -EUPQOS

Bernese 5.0

Precise Point Positioning

zegary satelit-w CODE 5 sek.
orbita precyzyjna CODE

-filtr wyggadzaj Ncy

Il nterpolacja danych pomindzy s

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



m Filtr wyggadzaj NGoay Savitzky
AGH

X :
0.05 ! ! . ! . ! ! signal

[0 SRR ; o O [ P LE N o i .‘.‘-;"_'\..,'."l“'l“ ."":. . -.‘"'.‘.l{'&lq'fl\ﬂ'W‘r-ri‘"' Aok "If"*."w" ] L ,
008 | | ; | ; | | Yy

4.6 4.61 4.62 4.63 4.64 4.65 4.66 4.67 4.68

Y

0.02 | ! ! ! Y

O b i-".%“'tr',, ""“f"'\’ﬁlw . I"._j,-.-‘l,‘ . " (T \-"\l""“" - JeHTAAN, JWW‘MM‘ i Savitzky-Golay
.y L

smoothing filter

-0.02 i | i i | i
4.6 4.61 462 463 464 465 4.66 467 468

x10° )
02 ! ! ! ' ! ! ! S

Y
-0.2

i i i I i i . .
i6 461 462 463 464 465 466 467 468 I filtered signal I
X 10

Satelitarne metody wyznaczania pozycj.i we g0l zzerwoa 2011 geodezj i



centrum

T
e £
sy -+

epi

od

Interpolacja liniowa

asao

f==inln

ErnTa

Odl eggoSi

55

| S—— =
T e

1 I 1 1 1 I 1
3500 4000 4500 a000 5500 6000 8500 7000

at el tarne

pozyc,| we



lllm]JJ Wyniki opracowania (E W)

A G H bel.e04.txt.dat

0.015

0.01

0.005

dx [m]

0

-0.005

-0.01

-0.015 L

w
tn

Distance [Mm]

®
o

Time [h]

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



m Wyniki opracowania (E -W)
A G H bel.e04.txt.dat

0.015 0.015
0.01 0.01
0.005 0.005
g 0 I\n/\flm/\f\ﬂn;\ﬂf\lﬁl ﬂnnﬁ M s I\ﬂM /F\Mﬁ'l f\\n /\ A\ nvf\ﬁl./\l\nm AAA 0 g
= il U"UVUVVUVVV" \;‘-V VLY \/v \/JU\J\/VVU s vU Vi =
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
6.5 6.6 6.7 6.8 6.9 7
Time [h]
8-2r """""""""" [ [ [ [ : 0.04
8 3;"_' Ll T A — 0.03
R e
TR | FE T i, . S 0.02
8.4 . - i R ———
: Se——— __'E——'—__ o — F 10.01
E 85 i
= s
s IS
5
73] ] - e — -
= 8_6;
] - ———R— —semmmsm | |-0.01
e e e —— ]
8.7 it
—— L ————— _— -0.02
e e i A At —— *'——-*
| —————
8.8 ! -0.03
sl SR AT ST ST ; 0.04
5.5 5.6 6.7 6.8 5.9 5?'
Time [h] x 10

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



m Wyniki opracowania (E -W)
A G H 0.015 bel.e04.txt.dat

0.015
0.01 0.01
0.005 0.005
E b b AR AWl AL A ek PP AL A 7 8 E
= TIRAATIEE AL TAMATA A et ok 7 v v o/ =
o o
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
7 7.1 7.2 73 7.4 7.5
Time [h]
8-21— """""""""" R R FZR CoTTrrorrrrrrrrenes : 0.04
a3 P 0.03
- T —
- e —————— * 0.02
8.4 ) 5
F =] CE_SE——
I— - s s o 10.01
E &5
=
2 0
—
"g i — -
oy
2 86
— e - 7-0.01
8 ? e —
— -0.02
h——- “ ——
8.8, : : : : : -0.03
B_J ,,,,,,,,,,,,,,,,,,, T . o o | 6.04
7 7.1 7.2 7.3 7.4 7.5
Time [h] x 10

Satelitarne metody wyznaczania pozycj.i



l] Wyniki opracowania (E - W)

[ /%
AGH bel.e04 txt. dat
0.015 \
0.01
v
0.005
% 0 0
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
7.5 7.6 7.7 .8 7.9 8
Time [h]
8.2 1— """""""""" R A R ot : 0.04
8.3 ;~-1- PP —— -— - - - 0.03
: 0.02
8.4 - . e - i
§ - H0.01
E 8.5 3
= ,
§ = -0
% . - s — e, R e oakme d
S 8.6:
' F H4-0.01
8.7
; -0.02
8.8 -0.03
sol ... L o o o i -0.04
7.5 7.6 7.7 7.8 7.9 8
Time [h] % 10

Satelitarne metody wyznaczania pozycj.i we



“ ]J Wyniki opracowania (E -W)

AGH bel.e04.txt dat
0.015 0.015
0.01 0.01
0.005 0.005
£ 0 0
o
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
a8 8.1 8.2 8.3 8.4 35
Time [h]
8.2 1— """""""""""""""""""""""""""""""""""""""""""""""""""""
8.3
] n ] —
84 . a - e — B
E 8.5
= :
L [
[&]
—
- : i
oy 3
2 8.6
8.7
8.8
sol ... L S e . i
8 8.1 8.2 8.3 8.4 8.5
Time [h] X 10:5

Satelitarne

met ody

wyznaczania pozycj i we

dx [m]

0.04

0.03

0.02

—10.01

—--0.01

-0.02

-0.03

-0.04




Wyniki opracowania (E

_W)

bel.e04 txt.dat
0.015
0.01
0.005
=
g 0
-0.005
-0.01
-0.015 -0.015
85 8.6 8.7 8.8 8.9 9
Time [h]
B 0.04
] L]
5 0.03
83 L b} o - iy
! T e a1 e il bl
] II R D L - - s . 002
8.4 SR "7 i
] e —— 5 "y ol
_ ~ e L S EA _ - ~0.01
E 8.5: " -
= i =
L [ |
2 [l 0
- : g i o am, ‘
S 8.6: wTal " b7 r - -
' = e - —4-0.01
8.7 - i
; -0.02
8.8 -0.03
sol Lo ] . l ,,,,,,,,,,,,,,,,,,,, | ,,,,,,,,,,,,,,,,,,,, | -0.04
8.5 8.6 8.7 8.8 8.9 9
Time [h] %10

Sat el

i tarne

met ody

wyznaczani a

pozycij.i

we

ws p - g0tezerwoa 20l geodezj i



dx[m]

Wyniki opracowania (E -W)

bel.e04 txt.dat
0.015 0.015
0.01 0.01
0.005 0.005
0 o]
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
9 91 92 93 9.4 9.5
Time [h]
8.2 1— """""""""""""""""""""""""""""""""""""""""""""""""""""
8.3; =5 "-""““I-I""';—--i-rrr---_ e g
.. ¥ f S -
8.4 v
E 8534 i ) : Lt ; o 8
=5 -
as : L
(5] ]
b= ]
0 !
v 3 S m
&5 86! -
8.7 J
»
8.8 s
sol L TR o o ;
9 9.1 9.2 9.3 9.4 95.5
Time [h] x 10

Sat el

itarne metody wyznaczania pozyc|]

dx [m]

0.04

0.03

0.02

—10.01

—--0.01

-0.02

-0.03

-0.04




“ ]J Wyniki opracowania (E

AGH

dx[m]

Sat el

Distance [Mm]

W)

bel.e04 txt.dat

0.015

0.01

0.005

-0.005

-0.01

-0.015
9

8.4

8.5

8.7

8.8:

i tarne

8.6 O

9.6

met ody

Time [h]

9.7
Time [h]

wyznaczani a

9.8

pozycij.i

bl o

9.9

we

,,,,,,,,,,,,,,,,,,, A

10

5

x 10

0.015

0.01

0.005

-0.005

-0.01

-0.015

dx [m]

0.04

0.03

0.02

—10.01

—--0.01

-0.02

-0.03

-0.04




Wyniki opracowania (N

BEL.NO4 . txt.dat
0.015
0.01
I
0.005 /1\/ /\ /\
E ) A\ AL A
k= ERVAY) / \j v U VAW
-0.005 /
-0.01 N -0.01
-0.015 -0.015
6.1 6.2 6.3 6.4 6.5
Time [h]
8.2 B B 0.04
: i ' v 1 I H
g | b
: Y I
= ™ i —— | — 0.03
: ¥
8314 - (L 15,
i l - e | * T L |
: - - ST A gl l.‘. - 0.02
8.45_ - asd Sei ——— e ol . I B |""'
- ' e ST & PN T
L SLBNEE WAE T L e L
e - U = =t = L4 £ . 0.01
E 85: i B BRI i 8 |
E. ol - —— : . .l:, ?_ — _'1
g ' R 5L Y - o
S o Al “h J
Zos” | o YT TR
: - -1= e W = L 4-0.01
:].srl.---uu--..-'ﬁ'- NI W W— . - I'; ; e +
8.7 b 1 " -
; ' k i A » Z e -0.02
4 - ,.' R W
8.9 i i i i i -0.04
6 6.1 6.2 6.3 6.4 6.5
Time [h] X 10:5

Satelitarne metody

wyznaczani a

pozycij.i we

ws p - g0tezerwoa 20l geodezj i



l] Wyniki opracowania (N -S)
AG H S5 BEL.NO4.txt.dat

0.015
0.01 0.01
0.005 0.005
E 0 mﬂnuﬂvh/\ AR AA A At P A e f\v /\Vf\ﬂ/\a“f\\;\ A oA D E
E-] U UUV UU \IUIJV’ VUW Wy WV V \J“\] \NU VY =
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
8.5 5.6 8.7 6.8 6.9 7
Time [h]
8-21— """""""""" R R R ot : 0.04
8.3 T - . 0.03
: i Ll
' e e ————TT
b il 0.02
8 4 el e - il k. b - A —
Ty s e = e i ——— e L J40.01
E 8.5 e
= g = & it
2 = -0
—
= b daled” 2
oy
2 8.6
o —— F —4-0.01
8.7 FT
: — LS -0.02
- | E—
8.8 -0.03
sol ... L o o o i -0.04
6.5 6.6 6.7 6.8 6.9 7
Time [h] %10

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



l] Wyniki opracowania (N -S)
A G H BEL.NO4.txt.dat

0.015
0.01
0.005
E 0 L AR A AN Al A MY /‘/\/\\» N A A N, T A
é VAVTY o WW \,\/w AN Wy w7 Ravey
-0.005
-0.01
-0.015 -0.015
7 7.1 7.2 7.3 7.4 7.5
Time [h]
B 0.04
8.3 - 0.03
- -
L ancan)
a L ————— - 0.02
—____ — . F 70.01
E 8.5 - g
= :
3 s —H0
=]
o e
oy B
2 8.6
5 F —4-0.01
3 'S
:__ i .
8.7
E*-. < _0.02
8.8 -0.03
8.9 ,,,,,,,,,,,,,,,,,,, L ,,,,,,,,,,,,,,,,,,,, I ,,,,,,,,,,,,,,,,,,,, l ,,,,,,,,,,,,,,,,,,,, | ,,,,,,,,,,,,,,,,,,,, | _004
7 7.1 7.2 7.3 7.4 7.5
Time [h] s

Satelitarne metody wyznaczania pozycj.i we



l] Wyniki opracowania (N -S)
A G H BEL.NO4.txt.dat

0.015
0.01
0.005
E
g 0]
-0.005
-0.01
-0.015 -0.015
7.5 7.6 7.7 7.8 7.9 8
Time [h]
B2 0.04
8.3 S W e ¢ 4 003
5 R dhs o i e MY 0.02
8.4 P ) : P
e - z e e T o 10.01
E 8.5 i ad i ba
= - - —
§ [ 7 10
% e R T . il i e Y —
[} 8'65 #
' ~ 5. === F —4-0.01
8.7
] 1 i -0.02
8.8, o : - : : o : -0.03
sol o o S o | 0.04
7.5 7.6 7.7 7.8 7.9 ES
Time [h] % 10

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



l] Wyniki opracowania (N -S)
A G H BEL.NO4.txt.dat

0.015
0.01
0.005
E
g o]
-0.005
-0.01
-0.015 -0.015
8.1 8.3 8.3 8.4 8.5
Time [h]
B2 R EEEEEEEEEEEy 0.04
3 1Y :
B | il |
" A v ' _ 0.05
- l" "1--1-— *". o v .d
1 ko T T k
k - T q'~ L]
B L rr—. i i = i 002
8.4: wr ’ —— T wee o i EF e |
SN 2 e f e xS M e .+ Ho.01
E as i i ﬂ.l " il VY
E. - - - — —-—-._ - - e — S —-
z - - [ = = -0
5 i
5 - S S——— - o i i st | . - —
=5 8.6 "
: = = - 4-0.01
8.7 %
; | -0.02
8.8 o : : F : -0.03
89 ,,,,,,,,,,,,,,,,,,, L ,,,,,,,,,,,,,,,,,,,, | ,,,,,,,,,,,,,,,,,,,, l ,,,,,,,,,,,,,,,,,,,, I ,,,,,,,,,,,,,,,,,,,, I _004
8 a1 8.2 8.3 8.4 8.5
Time [h] x 10

Satelitarne metody wyznaczania pozycj.i



l] Wyniki opracowania (N -S)
A G H BEL.NO4.txt.dat

0.015
0.01
0.005
=
g 0
-0.005
-0.01
-0.015 -0.015
85 8.6 8.7 8.8 8.9 9
Time [h]
B 0.04
o L D W . St 5 0.03
8.3: L y ¥ (] ] . )
: 1 1§ i8 i ¥ X
: ' [ i [y 1 5 1 i‘llm_l_". | sl
- ' A : ", 0.02
8.4 — L . . i - 2
S —— i ST A _, L ey
it AL T WL o Pl T - &} Ho.o01
E 85 , s - - e, v :
= _———— - e g IR ———
8 ¥ - q0
[ ) r T
‘.5 s e s . —— e - o= - L L
5 86 - . . _ :
: - 1 et : CF H-0.01
- [
8.7 i # ¥ r i 1
: -0.02
] ]
8.8 -0.03
sol Lo ] | ,,,,,,,,,,,,,,,,,,,, l ,,,,,,,,,,,,,,,,,,,, | ,,,,,,,,,,,,,,,,,,,, | -0.04
8.5 8.6 8.7 8.8 8.9 9
Time [h] %10

Satelitarne metody wyznaczania pozycj.i we



Wyniki opracowania (N -S)

A G H BEL.NO4 .txt.dat
0.015 0.015
0.01 0.01
0.005 0.005
=)

-0.005 -0.005
-0.01 B
-0.015 B

9.1 9.2 9.3 9.4 9.5
Time [h]
8.21— """""""""""""""""""""""""""""""""""""""""""""""""""""
| |
8.35 e .
] " " © ——
‘ ki " AA | L 1
] iy Al - - . .l .
8.4 = = T P, - ek -
= - . w ] : 2
g \ - , AR 2 i
E 8-5; d - i “" i 1 1' a
= -~ - o M e
@ T ' - - . |
= A
o 3 - - a. ' A4k
g oo S e e e
8.7: b - r
8.8
sl TR T TR o |
9 9.1 9.2 9.3 9.4 9.5
Time [h] x 105

Sat el

i tarne

met ody wyznaczania pozycij.i

we

dx [m]

0.04

0.03

0.02

—10.01

—--0.01

-0.02

-0.03

-0.04




“ ]J Wyniki opracowania (N -S)
A G H 0.015 BEL.NO4 .txt.dat

0.015
0.01 0.01
0.005 0.005
S o o I
=) =]
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
9.5 9.6 9.7 9.8 2.9 10
Time [h]
B2 s P N e e : 0.04
1— : : : :
: . i
: - ' 0.03
8.3
1 Liah | + TIE
| A i i i
e bl - . 0.02
8.4_. i (R r.__ -~
. i
] i I — e .+ —q0.01
E 8.5 - :
= j — i
8 5 1 " L o
= PR i
= :
oy 3 - ————
[ 8'65 :
: dy CF H-0.01
8.7 o
: -0.02
8.8 -0.03
sol. L o o o i -0.04
9.5 9.6 9.7 9.8 9.9 10
Time [h] %10

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



” ]] Wyniki opracowania (h)
AGH

BEL.Z0O4 txt.dat
0.01
0.005 /\
o g A /\ /\A /\ [\/\ r’\vf\ WA
g VL U VTN
B
-0.005
-0.01 \/ -0.01
-0.015 -0.015
[ 6.1 6.2 6.3 6.4 6.5
Time [h]
8. 2 ---------------------------------------- R AEEEREEEEEEE R
m ™™ [
u i) R N
B'SZ Wi f
. .-f,y..m U7 v W Y
o “_1"‘71,., "Fh"" o n'::.:'..nmﬂ".'_'f,'i
8.4- - L d L ‘--h--'-.., -ﬁli i 1 -
:1 g T‘. .1 e T | ¥ :‘. 3
R -—--—-n-.__—-='-'—-—-_-|_-.-.v = — 3
EBS_ I‘u |J%__,|J R -..7‘.
= £ ot aele —
8 Imm "'|"' T
S ¥ . ' o, g e il
= | Ak —— iy
& 8.65’ q:m{,g I i | A A
e e Kt R . = - =
¥ W —— s e U |
F-nl:.!-l--nw £ :"Iw _-_.=. . D .,
8.7 Ml " .| # o e W e VAN T "‘lﬁ i EATIC ATCE 1
i | AL g TR YA Y a8
s BT b O AT o e NP IV T T
CY AL L AT o TP VR AR " B
oo . ; . ; ;
53 6.1 6.2 6.3 6.4 6.5
Time [h] X 10:5

Satelitarne

met ody

wyznaczania pozycj i

we

- g0t zzerwoa 2011 geodezj i

0.04

0.03

0.02

0.01

-0.01

-0.02

-0.03

-0.04




U Wyniki opracowania (h)
A G H BEL.Z04.txt.dat

0.01 0.01
0.005 0.005
0 i J'tﬂnuﬂﬁ{\\v AR AR A A AR AL PR A w0
E PR Y WYY 13 AL
B
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
6.5 6.6 6.7 5.8 5.9 7
Time [h]
8.2 SRR S SRR S :
: ORRETTITL 0 TR DI S kT A TG S AT Uil A | T L TP
2L W LRI | |rp- i H’H‘h g
: ¥ i ] A
— - L - " e —
8_35 i U pprbppiyg 4 e 0 . "ﬁ";" ™ il ‘i WA - .‘.,J..... -y ey
el [T ,_L,i;l'. I_‘l AT WHE Ty Wil b { T i sl
] - ah ““"-'h, - e .
; A i I e o e S ()
Lkl il e . .
8.4 i e = R ek e e oy el
;.Ll.h.- . 7_..} il et e o gl — e - ¥ o '_‘:_J“i-*-*.ul [y
E:""_: : s ‘__.__, L:._:."‘_-. o .J_.: T ;é‘-.._ e .--—- e, P o e I
= N TN i [ W TR A i
E 8.5 et L e b nr s T e e Lo B W el o O s S o |
% éh-r*'_i-rr 3 11?'-,‘ - "'l' . ..,--it—- B ! _"“"-'- = it Sl g : 1-.-----—: o
% i MLV e i . . ¥ L . )
- UL BB U Soban T 1 RS TR PSS e e e -
& 8.6 g T T o LN NETOET. ) 1A
Temalmt NS = e Mo Dty G o e . oW PR M b ey . T L
it __-T--l!--‘- [IF=T S il b i W s .
AT S W T o Y T I sl
8.7 __Fj! o e LML L " e s bl
E ¥i8 ......h sy b § o e il ¥ T L i S b b Bl e —m
e E e F
= e sl L [T T —
T b y " e L "t il w3 e
8 8 . - 1 PRs T . k. k) e l

Time [h]

Satelitarne metody wyznaczania pozycj.i

dx [m]

0.04

0.03

0.02

—10.01

—--0.01

-0.02

-0.03

-0.04




” ]] Wyniki opracowania (h)

AGH

BEL.Z04.txt.dat

0.01 0.01
0.005 0.005
A NA A A Al AR A A AP A,
—_— 0 Yt TS Y P Vevs v ANV A N o] —
(= £
5 5
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
r 71 7.2 7.3 7.4 7.5
Time [h]
8_21— ------------------------------------------------------------------------------------------------------ 0.04
) " I 1T LIMER i R L
¥ il ’ Iﬂqﬂh-l J K 4
: . il A i
e e Ul S - A PRI 0.03
8.3: | Y " [ w1 s 1 ﬁl ‘ 3N o | A
: i " ' o .
Ml ATV MR At l'u__f _ f’ ? . !“ i
1 — _._;-_—M A
0.02
F 70.01
E
=
2 0
|
=
L
(]
F 9-0.01
-0.02
-0.03
-0.04

Sat el

Time [h] - - 5

tarne metody wyznaczania pozycj.i




lm]J Wyniki opracowania (h)
A G H BEL.Z04.txt.dat

0.01

0.01
0.005 0.005
E E
Ead Ead
= o
-0.005 -0.005
-0.01 -0.01
-0.015 -0.015
7.5 7.6 7.7 7.8 7.9 8
Time [h]
8.2 1— ------------------------------------------------------------------------------------------------------ 0.04

IR ) LR e W
*v.-.--L.a- m ke ﬁ*#m Lm,r:"‘""‘“um -

LS. "“,ﬂ:‘, ot L 0.02
i .

Ty

F 70.01

Distance [Mm]

F 1-0.01

-0.02

-0.03

-0.04
Time [h]

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



mmm Wyniki opracowania (h)

AGH

Satelitarne metody wyznaczania pozycj.i we wsp- godezzermoa2Oll geodezj i



