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Cartography and Geodesy

Basic tools for sustainable software development and to

ensure minimum requirements to functional safety:

= Version control: Apache Subversion

= Software documentation: Doxygen

= Software quality control: Cppcheck

= General documentation: Dokuwiki

= System-Monitoring:
Zabbix, Grafana &

Wettzell SysMon on

= Communication interface: H %
IdI2rpc.pl (A. Neidhardt), _ % g @
Generator for client-server @ié’é/ﬂgwﬁ T

Even ttmer

architecture 1
Q" @

Operator
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Cartography and Geodesy

The three pillars of the automation project

Automation Project

Certified System Automated
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» Besides, Hardware:
— Sensors for atmosphere
— Increase repetition rate of WLRS (Session 9 presentation)
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IR | Cotaronny s Geodesy - Sens_ors
- cloud position & rain -

* NubiScope:
— Skymap with IR-senor @ 10 min interval
— Resolution: 10 degree Azimuth, 3 degree elevation
— Precipitation indicator

Nubigramm - Geodatisches Observatorium Wettzell
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% Ezdrteorglrﬁlgi:!n:r‘{dfoéeodesy Sensors
- cloud & rain -

* InfraTec: Heat sensing camera for cloud detection
during observation (part of In-Sky-Safety system —
poster, board 23)

* Thies: Optical rain sensor to shut the system down

21st International Workshop on Laser Ranging
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Cartography nd Seadesy Safety System
- overview -

» Two independent circuits (Lab & In-Sky-Safety)

Labor

INn-Sky
AT N T
ADAD A AN
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\ / \ / \ / \ /
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IR | Cotaronny s Geodesy Safety
- components -

» Lasermet: Laser Safety System
- EN ISO — 13849-1 performance level e
- EN61508 — SIL 3
— Dual blade shutter

= |nstallation planned during major system overhaul 2019
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w | Cartography and Geodesy System-M on itQFi ng
- principle -

Custom tools

LTS

Zabbix Sysmon DB File Archive

Sysmon
PC

Ixt

sysmon_sender_RPC
daemon

IdI2rpc.pl
PC client

sensor readout Data source SW

sysmon_sender

Sensors Data source HW

Choose either A, B or C to insert data to Sysmon
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ZABBlX Monitoring  Inventory  Reports

System-Monitoring

- main page -

Q  Hshae ? O

Dashboard

All dashboards / Dashboard

SLR Systems

— | v
! , — ﬁ <
Metzo IR-Cam DFS & ADSE Les Dome WLRS
oK oK ok oK oK o Obs. running
Dome SOSW.
ok
WLRS Computers
Z 5
wirscam. wirs wirsdb.wirs
Z oK 5 2 oK
Wrs-stwrs )
W~ wdrsctriutes
wirscam2. wirs. oF wirsdblowirs
ok o
Problems
Time v Status Infa Host Problem « Severin
234928 RESOLVED S0SW_Dome External Calibration
234446 » RESOLVED WLRS Dome Dome error
233501 » PROBLEM WLRS_Combined_ltems Ob i
233448 » 23:3443 RESOLVED WLRS_Dome
233431 . RESOLVED WLRS_Combined_ltems
232825 + 23:28:54 RESOLVED
23:.00 ©
225901 » 233431 RESOLVED WLRS_Combined_ltems Obs. running
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LEB Status

ltems
WLRS_LEB_ADSB
WLRS_LEB_Building
WLRS_LEB_DFS
WLRS_LEB_IRCAM

WLRS_LEB_Laser

WLRS_LEB_Observer
WLRS_LEB_Radar
WLRS_LEB_SECURITY
WLRS_LEB_SkySafe
WLRS_LEB_SLR2

WLRS_LEB_Vision
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Status of Zabbix
Parameter alue
Zabbix serveris running Yes
Mumber of hosts (enabled/disableditemplates) a0
Number of items (enabled/disabledinot supported) 454
Number oftriggers (enabled/disabled [problem/ok]) 204
Number of users (online) 4
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22 WLRS Meteo - ®

Temp

Cloud coverage

Temp RTW1 Temp RTW2

/\
5.0°C

Baro RTW

Nubiscope

04:00 08:00 12:00
— WLRS_Nubi

16:00

Temperatur Thies Temperatur

/\
41°C

0=
04:00 08:00 12:00

= WLRS_Temp_RTW1 == WLRS Temp RTW2 == WLRS Temp_Thies

Baro Thies Baro / Precip

04:00 08:00
— WLRS_Baro RTW1 — WLRS.Baro_Thies

wind direction

04:00
— WLRS_Winddirection_RTW1

20:00

— WLRS_Winddirection_Thies

System-Monitoring
- example Grafana -

£ ZoomOw » @ Last24hours Refresh every 5sm

Temp difference

20:00 00:00

min max avg
Temp_Diff1 0.25°C 1.03°C 0.59 °C 0.50 °C

current

Baro Difference

2000 00:00
0000 min max
WLRS_Precip_Thies Baro_diff 050 005 028 030

avg current

wind speed
30 km/h

25 km/h
20kmim {
sl 4
15 km/n ‘J“"‘l‘\} k’l‘wt‘ﬂhﬂwg\
e A
[ Wi\
10 km/h ¥ [ 4
5km/h
0 km/h
16:00 20:00
min max avg
00:00 — WLRS_Windspeed_RTW1 1km/h  22kmfh 11 km/h
— WLRS Windspeed Thies 2km/bh  27kmfh 12km/h
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Cartography and Geodssy Scheduling & Control
- Controller design -

. CALIBRATION
Featu res. 1.  EUROLAS=usSet?=CAL
: : 2.  SLRET=usSetCalibration=... #PPS & channeloffset
[ ]
Central Conﬁg u rat|0n 3. SLRET=usStartMeasurement
'ﬁ | e d | Str| b uted to ea C h 4. TRU_OWIS=usSet??? #divergence, fov, aperture, nd wheels
. 5. TRU_OWIS=usMove2Reference
d evice 6. CONTROLLER=usSetAzEl=... #moves telescope & waits until

coordinates reached

u SySte M CO ntr0| ba Sed 7. CONTROLLER=usSetAzEl=... #moves telescope once more (if

required)
on S NAP comman d S 8. CONTROLLER=usCheckCalFinished #reads SLRET usisvalid until !=0
(V L B I ) 9. CONTROLLER=usCheckTRU_OWIS #reads TRU_OWIS parameters
until position reached
- I I 10. SLRET=usSetCalibration=... #set calparameters
M 1SS10N d € p €n d €n t 11. SLRET=usSetlLaserDelay=100000
SNAP_ﬁ IeS pOSS| ble 12. SLRET=usStartMeasurement
13. CONTROLLER=usAdjustSignalLevel=%RR #moves TRU_OWIS until
[ | State MaCh | ne for‘ signal level is proper
. . . . 14. CONTROLLER=usCheckCalFinished
(0) pt| MiZa t| on d urin g 15. SLRET=usSetlLaserDelay=0

16. CONTROLLER=usSetAzEl=... #move the telescope, if required

Obse rvatlon (pendlng) 17. SLRET=usSendCal2DB

18. Scheduler=usGetJob
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Scheduling & Control
- Controller main loop -

Periodic Server Activity
Principle

parallel thread

8/11/2018

Yy
AA

1) User Input

emergency shutdown

2) Small State

Machine
execute

4) Read .snp File
(next line)

3) State
Machine
execute

Priority list:

1) User Input

2) Small State Machine
3) State Machine

4) SNAP - File

21st International Workshop on Laser Ranging
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w | Cartography and Geodssy Scheduling & Control
- Scheduler selection plan -

Satellite list -

. o— _| satellite list from db
5 min future e
..-1 passage
el database
-
Load Satellite List
. user predefined values:
g MAX_CLOUDCOV_THRESHOLD
-1 scheduler | MIN_CLEARSKY_THRESHOLD
e configuration f-—... CLEARSKY_THRESHOLD
R file MAX_LEO_HEIGHT '
_______ ! bk no
isUserRequest 1 D C ication Configurati
yes T B0 0 e K oz
....... f :smp
yes IsLEO observation ,\-'
et — no
Meteo |
_Nubiscope yes
- dependent wcabrion>—
................... L 2
isPredipitation- Shutdown 3
Rainsensor yes _j ......
b
T
< IsCloudCoverage
yes
IsOptimum
""""" g #satellites = 1
= #satellites = 0
the scheduler configuration file 3
#satellites = 0 halds predefined calibrations m Il
: gt ¥
................. Y ] Generate snap file 4~ E
""""" » based on proc file - TR EES
templates :"’ Cpm
= isCalibration == .-
4 o yes - T""_'(
e ——— S L e it Selection
-Ehp concept
yes N i proceeded
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Scheduling & Control
- Scheduler results

| EO_irspriority

Federal Agency for
LEQ_settime

% Cartography and Geodesy
ratios of LEO_target and LEO_actual (2018-07-02 00:00:00 — 12:00:00 w=sm LEO risetime
—— threshold

without not observed targets)

\
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h.V?a_- 13
J'-aSc,-;a. 15

m MHEO _ilrsprionty
® MHEO_shortestswitch

Stsago,. R

target_name; ilrs priority

without not observed targets)

HEOQO: m
Short _
visibility = “

target_name; ilrs priority; user priority
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Scheduling & Control

- quality control -

» Scheduler & Controller in simulation-mode

Colour code:

Target 1s sunlit

I Target observed I Echos received I Observation sent

Satellite Table (2015-07-04 00:00:00 - 2018-07-04 12:00:00) {autonomous scheduling)

Target 1s in earth shadowl Target 1s in sun avoidance | | Target elevation = 20° I Calibration

Target

uprio

*calibration 3

ajisai

2

00:00:00[01:00:0002:00:00{03:00:0004:00:00 05:00:00/06:00-00/07-00-00 [08-00-0009:00:00[10:00-:00[11:00:00 |

beaconc
chefsat
compassg
compassi’
compassid
compassibb
compassm3
cryosat?
envisat
etalonl
etalon?
galileo101
galileo102
galileal(3
galileal104
galilea2(1
galileo202

Lad = e b L o L Ll = L3 Ll P Bad L) e e e
|
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Federal Agency for I
% Cartography and Geodesy COHCIUS'On .

» System automation of WLRS is in advanced state
» System integration tests planned in early 2019
= Autonomous operation still challenging

» Major system upgrade planned for mid 2019 to
gain CE conformity and to improve safety-
standard and documentation
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Applied( |
Science for GGOS
Observatories

Communication, Coordination and Automation
‘of Future Geodetic Infrastructures

I
{
]
:

) springer

This book combines elementary theory

from computer science with real-world
challenges in global geodetic
observation, based on examples from
the Geodetic Observatory Wettzell,

Germany. It is a guide for students, staff

and development engineers.

Type: eBook, Hardcover

Series: Springer Textbooks in Earth Sciences, Geography
and Environment

Hardcover: 546 pages

Publisher: Springer; 1st ed. 2017 edition (August 29., 2017)
Language: English

ISBN-10: 3319401378

ISBN-13: 978-3319401379
http://www.springer.com/us/book/9783319401379
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Compared to Plag/Pearlman “Global
Geodetic Observing System” (2009)
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