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Scheduling satellite observations
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A Defining the time sequence of a VLBI experiment + setup parameters for
the equipment of all stations

A Schedule files in standardized formats (e.g. VEX)

A Main challenges Z
A fRCrey®edd observation geometry o
A Moving targets
U Timing is more critical in general
U Active tracking is required

A Limited antenna capabilities (tracking, signal chain,
etc ) A Cr eyediobservation geometry.

C Satellite scheduling module for the Vienna VLBI
Software (VieVS; Bohm et al., 2012).

VieVS



v Vienna VLBI Software 2.3_

VieVS satellite scheduling module
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####4# Manual Satellite Scheduling Approach $4#%4%

###% Type in an Experiment Name ####

=> Input Length: Between 1 and 4 characters

=> Legal characters: "A-Z", "a-z", "0-9", "_" and "-"
Experiment name: zt

##%% Main menu: Choose an action ##%#F

- Rdd a2 scan to the the current schedule (append)
- Get further information

- Edit current schedule

- Finish user input and create VEX file

- Exit

[T ST R

Please select: 1
#### hdd scan to current Schedule (append) ####
1 - hdd a satellite scan

2 - hdd a quasar scan

Please select: 1

Catalog files

| Configuration
files

TLE datasets

VEX files

13:33.06
13:33.06




M Satellite observation conditions

A Conditions for the temporal availability of satellites as observation
targets:

Common visibility? Sun distance? Antenna slew speeds?

vA¢ v
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A Tracking of the cable wrap (AzEl antennas)
C Calculation of slew times between scans
C Check cable wrap limits

A Check for violations of axis limits while tracking satellites



M Scheduler interface

#### Main menu: Choose an action ####

- Add a scan to the the current schedule (append) Manual Schedu"ng mode

- Create output

- Load/save data

Edit current schedule

- Create schedule summary and statistics

- Automatic scheduling (satellites and quasars) Automatic Scheduling mode
- Change settings

- Exit
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fJQ Please select:

A Start with empty schedule
A Add scan in manual or automatic scheduling mode
A Combination of scans to quasars and satellites in one schedule



M Manual scheduling mode

WETTZELL (obs. type: satellite)
0

#4### Main menu: Choose an action #### 380 et BT 30 ) -SLomAssT20
k PN B 2-GLONASS719
e 3- GLONASS-723

ONSALAGS8S (obs. type: satellite)
0

1 - Add a scan to the tt B T GLoNASS 720 o et obe
v tan.., s T 2 - GLONASS-T19 : o o
2 - Create output R 3 clonass 72| R s S unaz [deg] = 479.3
L A45e. el [deg] = 35.0
3 - Load/save data : N ¥ i ot time: 13:00:30
1 E'_D / End of last obs.: % Scan start:
4 - Edit current schedul A : unaz [deg]= 1261 unaz[deg]= 4733
L T I [d = 294 el [deg] = 371
6 - Create schedule sumr T AR e _ time: 13:0105
7 - Automatic schedulinc ¢ saanstan: : 20 Scanend:
) unaz [deg]= 1176 ¥ unaz [dr:ig] = 4734
8 - Change settings el [degl= 330 k5 ?'[df@]- 135:.?-31-13
\ time: 13:01:05 St gl [-11] me: o
9 - Exit Scan end: 180 Curr. epoch:  13:01:18
unaz [deg]= 117.7

el [deg] = 33.0
time: 13:01:18

fii Please select:

<

round tracks of three GLONASS
satellites & quasar positions for the
epoch 2015-08-30 13:01:18 UTC

Curr. epoch:  13:01:18

A Schedule is assembled scan by scan
A Manual source selection, e.g. interactively in sky plots

A Automatic calculation of
A Scan start times
A On-source times for quasars

+ Suitable for short test sessions




) . .
M Automatic scheduling mode

#### Main menu: Choose an action ####

- Add a scan to the the current schedule (append)
- Create output

- Load/save data

Edit current schedule

- Create schedule summary and statistics

- Automatic scheduling (satellites and quasars)

Automatic scheduling mode

- Change settings
- Exit

WO of Jla s W N
|

ji Please select:

<

A Station-based scheduling approach (e.g. J. Sun et al., 2014)

A Sky coverage and slew time optimisation at each site equally for quasars
and satellites

A Schedule alternating blocks of scans to quasars and to satellites in a
defined time ratio

+ Suitable for longer sessions and the integration of satellite scans in a
geodetic schedule



m VEX Files and satellite tracking

A VEX = Standard file format for VLBI observation plans

A Provide all required information to carry out a VLBI session

U Observation sequence, source positions, setup parameters for the
station equipment (frequ. & bandwi dt hs, | F LOs, t

T

4 \/.
A For non-standard observation modes it is difficult to define the (;
setup parameters correctly in the VEX files!

C Feedback from observatories/correlators required

Principle of stepwise
satellite tracking



