| DORIS & DIODE main features
21 DIODE / SPOT4 in-flight results
21 DIODE / Jason-1 in-flight results
21 News about DIODE / ENVISAT
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DIOIDE
_| On-Board Orbit Determination function, providing:
— satellite position/velocity (plus a quality assessment),
— TAI time-tagging (plus a quality assessment),
— ancillary products (next beacon, expected Doppler, ...),

— elaborated on-board and in real-time every ten seconds.

4 Products are useful for:
— platform and payload,
— ground processing of the data (1mages, altimetry, ...),

— DORIS receiver (self-programming and reduction of
Doppler tolerances).

DORIS-DIODE current status Christian JAYLES

=
q

A



DIODE / SPOT4
_| A probatory experiment ...
— validation of the concept (routine filter only),
— limited amount of memory on a dedicated card,

— software completed 1n June 1995.

| ... but already users of the products:
— POAM (NRL, for optical terminal pointing),

— SPOT IMAGE (ground immediate and precise
rectification),

— VEGETATION (idem),
— DIODE monitoring and R&T evolutions.
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DIODE / SPOTZ: main teatures
_| Only the routine Kalman filter:

— prediction/correction every ten seconds,

— state vector : position, velocity, frequency &
tropospheric biases.

| Extrapolation model:
— Runge-Kutta numerical integration (Gill),
— force model = 15x15 E.G.F., nominal thrust accel.
21 Measurement model:
— 10nospheric error (two-frequency measurement),

on-board clock estimated with Master Beacons.
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DIODE/SPOT4A on-orolt resu

One year of DIODE/SPOT4 - REFERENCE ZOOM
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DIODE / SPOT4 conclusions
_| After more than four years:
— accuracy = a few meters RMS,
— availability = 99.5% (MTBF = one year),
— meet specifications (200 m MAX) > 99.9%),

— good behaviour during manceuvers.

] users of the products:

— POAM several times a day (near poles),

— SPOT IMAGE: DIODE is the nominal source for
Image positionning,

VEGETATION (permanent since July 1999).
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DIODE / Jason-1

_| Complete mission, including:
— improved dynamical model,

— improved autonomy:
» self-initialisation (« lost in space »),

» self-programming of the DORIS receiver,
— TAI (or UTC) time-tagging of external events.

| Users of the products:
— quick-look processing of altimetric data,

— possible use by the platform,
— and by the ground Control Center.
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DIODE / Jason-1: main evolutions
_| New tunctionnalities:

— self-initialisation algorithm (4 passes, two filters),

— recelver programming (prediction of the next-to-
come beacon, optimal choice, Doppler shiit).

.| Improved models:

— adjusted: Earth pole coordinates, Hill accelerations,
thrust accelerations,

— force model = 40x40 optimised E.G.F., moon&sun
attractions, solar pressure (box&wmgs), air drag.

jmproved quality assessments.
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DIODE / Jason-1 performances

| Performances:

— routine accuracy: lm RMS 3D, a few centimeters
radial RMS (between 8 and 14),

— self-initialisation:
» ten hours after launch (without any TC in barbecue mode),

» In January, first position 35 mn after restart.
— time determination (between 1 and 3 microseconds),

— operationnal use of the self-programming mode.

2 Availability: 100 % until now.
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DIODE/Jason-1on-oroit results

£ .

. .

0 - - R - - i ST '

o ! : : :

& -5 LIHIC--TR TN - - - - -ETEE -

— ; -

[ ) il itttk teteite ittt il Rttt Al e - ' =) '53

" ) I CTTTRIVES U A m

w2 1 1 1 1

&) —-2.0 I I I I I

. 16/01/02 18/01/02 z0/01/02 22/01/02 1 02

)] 00/00/00 00/00/00 00/00/00 00/00/00 MA//XOQ: 1 435 m
2.0 , ,

. 1.5 ! ! ! ! !

E 1.0

i Q.2

@) 0.0

28]

8 -o.s

EH _

| 1.0 ' ' ] ] L _1 O IIl

g} 71 . 5 il il il il .

5 2.0 ; ; ; :

e 16/01/02 18/01/02 z20/01/02 22/01/02

T 00/00/00 00,/00/00 00/00/00 00/00/00 M
2.0
B U SO
R o T O S B

& T - A A BB L T . i N e
0.0 \ANWAA- WANKMARS - VAMARAAAAAAN AR sAAANARAAAAAAAAMAMARAAAAANAAAAANARS. AMAAMARAAMAMAMAA MY AAAAMAAMAAANAAA

— P : : : ' .

iy T e S CEECE L oo bommmmmoom oo

) — | | | RMS =0.111

e [ o [ Y A WA S 4N :77—7 o 1] m

© S

[

> 0 | : : :
16/01/02 18/01/02 20/01/02 22/01/02 MA/X/{O“— O 3 9 m
go/00/00 0o/00/00 0o/00/00 0o/00/00 .

DORIS-DIODE current status Christian JAYLES




Tirne determination res

.-.-‘.-.-.-VJ

microseconds

10

-10

Discrepancies between DORIS TAI Time-tagging of PPS
and PPS reference TAl time

1 microsecond
PPS jitter

iR R

13/04/02 14/04/02  14/04/02 14/04/02 15/04/02 15/04/02 15/04/02 16/04/02 16/04/02  16/04/02

20:00 04:00 12:00 20:00 04:00 12:00 20:00 04:00 12:00 20:00

TAI Time of PPS

17/04/02
04:00

17/04/02
12:00

Discrepancies
Analysis

RMS error
(microseconds)

1,416

Mean error
(microseconds)

-1,036

error standard
deviation
(microseconds)
0,965

DORIS-DIODE current status

Christian JAYLES




DIODE/ENVISAT

| Operating since April 12, 2002.

| Undergoing on-orbit acceptance test
— comparisons with ground orbits,

— time determination results.

21 Operationnal use of the self-programming
mode.
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DIODE/ENVISAT

DICDE on-board ENVISAT 12-17/04/2002

o
1))
"
O
LT N S S
0
E

| (S R S
P
G
0
= 3.
1D
0
n
1))
@ 2]
oy
H 1
—
©
5 0
A~ 12/04/02 14/04/02 16/04/02 18/04/02
| 00/00/00 00/00/00 00/00/00 00/00/00
oM

DORIS-DIODE current status Christian JAYLES




DIODE current statusg

] On-orbit: SPOT4, Jason-1, ENVISAT.

_| Waiting for flight: SPOTS and a retrofit on
SPOT4,

_1 On Skybridge, DORIS/DIODE has been
evaluated as technically acceptable,

2 First CRYOSAT/Pleiades version under
validation (ERC32 64 bits processor),

2 Currently under study:
— AltiKa, Jason-2, NPOESS
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DIODE/TOPE X Zrounc 1l regt
— (64 bits SPARC processor)

TOPEX cy232 31/12/98 - 10/01/99

1.00 ‘Time History 00 Repa‘rtitloln (Fas— 0. uusm)
! MOY~ 0. dul
078 Lo noWen ] RIS S N Mt 'f ,,,,,,,,,,,,,,
RMS‘= 0.252 !
(P PN 10 I N RUNET U N AR [SNY] NS EN U S I | | SR N R SR =T O N IO S SO N I
4 I’ ' 1 I | I
% 0.25 L___ I 1 | N -8 -LHN- __ 25 | el b
E
£ o WWIH‘MM_‘NM|M1H L, ‘Hm\ﬂ‘mmﬂﬂmw|‘ [ 3 T
! L0 ) ”WM“”MI M‘I‘MWW\HIW”WW """
ﬁ —-0.25 2 ,, ,j‘ _ Li _1] .25 ””:’””T‘””"F””%””’ ,,,,
g ‘ | (| .
o o—o.50 L__ (v b ___TJy T | SN LU LS i | S . || SN | LA . - so | o i i_____|
"
4 | I ;
5§ —0.75 ,,,,,,,,,,,,”"”"”,:L ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3,,,,,,,,,”, ,,,,,,,4: ,,,,,,,,,,,,,,,,,,,,,,, 75 B
-1.00 ' ' ' ' 0o
31/12 02/01 04/01 06/01 08/01 10/01 0.0 0.6 1.2 1.8 2.4 3.0 3.6
1.00 Time History 00 Repa‘rtiti?n (Pa‘s: u.‘uusm)‘
0.75 Lo ] T S S St . LA N
RMS‘E 0 172
o 0.50 Lo kW ey h g ] 50 A
H I
[ 1
4 0.25 Wl -l ! I ‘ i U g W TR | S— | | 25 L M
: | AL A
=~ 0.00 1, i' . | L Ll adlh I ! TR | oo Lo 0
o | | 'y M !
s —0.25 L __J - ¢ -3 P ] I ______ KRy ] /PP NUPIY WEN b SR 25 L o]
T | | |
m —0.50 4 ___________ & _______ N I e 50 §_ i
G | | |
T . 75l i oooio |
| | |
-1.00 | | | | 0o
31/12 02/01 04/01 06/01 08/01 10/01 .0 0.6 1.2 1.8 2.4 3.0 3.6
1.00 Time History 00 Repa‘rtitloln (Pa‘s: u.‘uusm)‘
0.75 i MOY‘b U.qul
0.
n 0.
v
T 0
i .
-
o
3
o
o
@

DORIS-DIODE current status

Christian JAYLES




Cor

(—l
(‘\‘\
C\
-

_| For further details, please contact :

Christian Jayles, CNES
email ;: Christian.Jayles@cnes.fr
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