
����� ���������	� 
���������


�	� � �	�������	� 	
 ��	�����

����������

��������� ���	�
���
�� ��������
��� ����������� �����
��	

��

�����
��� ��������	
�

������ �������	
��

��
������� ��
��
����

��
������ �������	
��

���� ��
��
����



������������

� ���� � ������ � 	
���
� ��� 
����� ��� ������ ��	��	��������� ������

��� �����	
� �		���
���� �
�� � �	
��
���	
 �� ����� �� �  �!�

"#!� ��� ��! ���
$
�����


�  �
���%& � ������� �'� 	�
�����

 �� �'� 	��������	
 ����� ���
���

�($����� ���
���
� )��' � ������	����	
 	
���

��%� $
��%

����������� 
���)�
� �
�� �*+ ,�!� � ��� ���
��� )��%'���%

� ��
� 	�
��� � � 
	
��� �
�� � -$�& ./// �� 0/  �	�����
 .///

� ���	�
�
�� )��' �$
 	
�1��$
 
��$���� ��� �	����� )��%'�� �� 2'�%'3


�
��$�����

� ���
�
���� 
�$�& �� ��	��	� 
��$����



residuals :

− SLR ~ 1.6 cm

−VLBI ~ 33 ns

− DORIS ~ 0.48 m/s

− GPS ~ 1.0 cm

CAROL

normal equations:
− orbit
− biases
− clock, tropo
− EOP
− stations

internal measurements

normal equations : UT,(Xp,Yp)

Nobs

observable

12288

GPSVLBI
weeklyintensive

754 8 800 000 380 000

DORIS
topex

time delay pseudo−range
phase

doppler
frequencies

spot4spot2

54 000

lageos1 lageos2

15000 14000 330 000540 000

range

LLR

Data over 3 months

GINS

− numerical integration
− least−square adjustment

SLR

DYNAMO
− accumulation of arcs&sessions

− reduction

Individual solutions combinations
of EOP + stations

PROCESSING DIAGRAM
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0 10 20 30 40 50 60 70 80 90 100

-1

0

1
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as

)

GPS     rms = 0.27 mas
VLBI   rms = 0.14 mas
SLR     rms = 0.27 mas
DORIS rms = 1.34 mas
COMB. rms = 0.22 mas

RESULT OF THE COMBINATION
(24h concatenation from 6h resolution)

0 10 20 30 40 50 60 70 80 90 100

Time (days from 1 July 2000)

-1

0

1

dY
p 

(m
as

) GPS     rms = 0.21 mas
VLBI   rms = 0.18 mas
SLR     rms = 0.45 mas
DORIS rms = 1.27 mas
COMB. rms = 0.26 mas
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0,0010,010,11

σ (mas) [r.m.s. of the equality constraint]
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CONSTRAINTS (II)

σ
opt

 ~ 0.025 mas

no constraints
values
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24h combined solution from concatenation of 6h solution                                      .
6h combined solution with constraint σ

x
 = σ

y
 = 0.025 mas

CONSTRAINTS (III)

rms = 0.22

rms = 0.22

rms = 0.26

rms = 0.20
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