AVN training 2019 30.05.2019

Scheduling a Geodetic VLBI Experiment using VieSched++

1 Description

This exercise will give a short introduction to the possibilities of creating a geodetic VLBI schedule
using the VieSched++.

Our goal is to schedule today’s session R4896. Things to keep in mind:

B it is a geodetic session
B the station network consists of 8 stations - global network
B the stations are very different - VGOS and legacy antennas

2 Read session details from IVS Master Schedule 2019

E?— VieSched++

File Basic Advanced Help Analysis
2% cdB» 0 BEeG BRrsE 2@ O

el

import from master

IVS-R4896 R4396 2015-05-30 18:30 150 2400 Ft Ht Is Ke| | o

=
session code |R4896 | @
zesgion description |IVS-R4896 |
time
start: 30,05.2019 18:30 & - Mal 2019 3
day of year: Mo, Di. M. Do. Fr. 5a 5o,
18 29 30 1 2 3 4 5
duration: 24,00 [H] s
19 6 7 8 ] 10 11 iz
20 13 14 15 16 17 18 19
21 20 21 22 23 24 25 26
22 27 23 29 30 3 1 2
23 3 4 5 ] 7 8 g
general
filin mode subnetting align observing time H

during scan selection min source angle 150,00 [ded] |= @ scan start

influence on scan selection (O min participating stations 30,00 [2) () scan end (experimental)

[ a posteriori @) min particpating stations |al but 1 = () individual (experimental)
idle to observing time observations per scan debug level
®) yes always schedule all observations log file |info ~
llow to d e ob: i
O no @) allow to drop single cbservations console |mfo »
select start date
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You can automatically import the session from the IVS Master Schedule

m browse to the general tab
m open IVS Master Schedule 2019
B copy line from R4896 to the import
®m hit enter or click button to parse this line
— start time, session codes and antenna network should be imported



3 Observing mode

B VieSched++ - m} x

File Basic Advanced Help Analysis

@ rnlB)E

sked catalog mode hlE
=)
use this sked catalog mude:l| 255-16(R1-R4)
[ simple custom mode [ advanced custom mode @
samplerate (32,00 [MHz] 5 start with |256-16(R1-R4) ~| | = i
sample bits |2 s mode freq bbc if | tracks track frame format phALE:
1024 [Mbps]
~
frequency channels remove

& S Station FREQ BBC IF TRACKS PHASE_CAL DETECT  Trg
X 18,5900 [GHz] . ||10 L & delete

= [ T K delete

52,2600 [GH2)

= add band

« | load H save

palicy
min SHR. value for stations backup stations backup value stations value for sources backup sources backup
¥ 20,00 % required ~ || none 11,00 E required ~ | none ~ ||1,00
5 [15,00 ; required ~ | none ~ 11,00 E required ~ | none ~ 1,00
< >
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Make sure that the right observing mode is selected for this session.

4 Antenna network

Have a look at the antenna network.

m you can add or remove stations by clicking on the “available” or “selected” list

B VieSched++ - m} >

File Basic Advanced Help Analysis

2 cdA» @ BREG HPAE D Bo@S - O

available (dick to add station) selected: 8 baselines: 23 hlE
name Id lat [deg] lon[deg] diam[m] SEFDX | name Id lat [dec * | [ name distance [km] £3 iy
F acco Ag  -3485 58,13 6 20000 | Fomrmeza Ft 3,87 / FtHt 7025
E ara Al 31,82 1306 10 10300 [ HarTisM Ht 25,88 /) Ftds 12249 @
P acorark ap 4508 7808 47 200 osHioka s 38,21 / Ftke 12553
P oariEsam 71 e142 123 3,8 ga000 V|| B camiiom ke s Y|/ Rk 11064
g 2y < 2 / FtMa 7038 v
Filter: || | F save .| load < >

plot options

(® show image

() show marker

show baselines
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5 Weight factors

Weight factors can be used to optimize your schedule. It is often tricky to find good weight factors -
you have to try them out. (The multi-scheduling feature is a handy way to do this)

i VieSched++ - m] X

File Basic Advanced Help Analysis

Y cdAPE I EROBG B A[E] 2@ O

SEEEE 0.5 |8 What are weight factors? o =
OEbs ey e (and why are they so important) -
duration 0,75 =
0O ~ To answer this question it is necessary to
g by = understand how VieSched++ works:
|:| average stations 1,00 =
[ average baselnes Lo 5 Generaly speaking, the software is using a
brute force approach.
exra weight after long ide time. [g,25 z It is creating the schedule scan after scan.
To select a scan, all possible next scans are
interval created and investigated.
This means if you have 200 sources, the
[ tow dedination 1,00 : software tries to create 200 next scans.
low dedination begin weight 0,00 [deg] = If you us_e SUbnEttlng this number i
substantially larger.
low declination full weight -45,00 [deg] = The tricky thing is how to decide which of all
those possible next scans is the best next
[ low elevation 1,00 2 scan
low elevation begin weight 30,00 [deg] =

To do this, some statistics are calculated and
combined using this weight factors.

Earh cran nate 2 crnea far aach -

w elevation full weight 20,00 [dea] =

w
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6 Conditions

To automate the source selection add the condition that at least three scans should be observed per
source.

B VieSched++ - m} >

File Basic Advanced Help Analysis

Q w.leEﬁ@@@ﬁ){P/ﬁ’ﬁ 4 i‘%—‘x

Source based conditions ME
L~

member iﬁ _al ~ ﬁ priority™ member #scans Zobserv, 1

) = 0 T _al_ 3 0 @&
min number of scans per source )

min number of chservations per source _

combine conditions and ~

stop if number of reduced sources below I:l

max number of iterations 10 | € >
gentle source reduction for 1iterations :  remove selected

*settings with higher priority number override previouse ones
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7 Run

Press run and have a look at the output files

8 Session analyzer

Have a look at the session in more detail using the “VieSched++ session analyzer”.



t? VieSched++

File Advanced

)

Basic Help  Analysis

~d B P @
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session ‘C 1 VieSchedpp/out/20 190518142229 _R4896,r4896_v00 L.skd|

parsed schedule

experiment name ?9_R4396/r4396_v001.skd

nominal start 30.05.2019 18:30

nominal end 31.05.2019 18:30
#stations

“sources

#scans 8

Fobs

recording rate® | 256,00 [Mbps]

efficency rate 0,6175

* gkd parser does not fully parse observing
mode. Check if recording rate is parsed
correctly. Assumptions used: 10 X-bands and
6 S-bands, &l stations use same mode.

Source
name
0458-020
1745+054&
2227-08%8
0J287
2355-10¢
1145-084
3C448
1424-418
1057-7587
0059+581
3C371
3C418
0920-387
2209+236
1144-373
1418+54%
1741-03%
0642+449
071le+714

Acanaoa

<

Start
yyddd-hhmmss
18150-183000]
18150-183000]
18150-183235]
18150-1833521
18150-183433]
18150-1836341
18150-183727|
19150-1837571
18150-1535849]
19150-1840141
18150-154153]
19150-1843571
18150-154525]
19150-184554]
18150-1545913]
19150-185133]
18150-155414]
19150-185415]
18150-192057|
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run session analyzer
output NG5 file
output SNR table

output operation notes
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9 Have some fun

m Have a look at the parameters which are used by default

m Try the multi scheduling tool

E,F‘V VieSched++
File

)

Basic Advanced Help  Analysis

""tlB b 0]

multi scheduling

> 1

parameters

multi core support

BREOG Hrl a

max number of schedules: | all start with version number:

seed: |random 0

available multi scheduling parameters selected multi scheduling parameters

parameter member  nr. values  list of values

@ subnetting @ dlobal 2

Parameters:

A ﬁ General
subnetting
subnetting min source angle
subnetting min participating stations
filinmode during scan selection
filinmode influence on scan selection
filinmode & posteriori

v @ Weight factor
sky coverage
number of observations
duration
average stations

True

v

vl 5oy
iﬁ i‘f A + add selected ¥ remove selected

total number of schedules: 2
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m Change some parameters, like: subnetting, weight factors...
m Compare schedules using the statistics tool and explore your schedules using the schedule ana-
lyzer



