UC AR COMMUNITY COSMIC2 Performance, Operation, and Data Loss

P ROG RAM S Michael Perrotta, William S. Gullotta, John Braun

COSMIC Program, University Corporation for Atmospheric Research (UCAR), Boulder, CO, USA

Abstract oo Ground Station Contacts

* FS7/C2 downlinks occur at ten locations
Figure 5: F7/C2 Contacts with contacts provided from
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The FORMOSAT-7/Constellation Observing System for Meteorology lonosphere and Climate -2 (COSMIC-2) (FS7/C2) mission began operation in 2019. The COSMIC-2 constellation consists of six satellites each carrying three Lead Taiwan ° g igo ground stations as a service GSaa$S
scientific payloads. The three payloads consist of a Tri-GNSS Radio-occultation System(TGRS), an ION Velocity Meter (IVM), and a Radio Frequency Beacon (RFB). The TGRS unit produces Radio Occultation (RO) profiles Sgﬁ;:ﬂ gsoﬁ « Throughout the course of the mission,
which are measurements of bending in radio waves through the Earth’s atmosphere. Since mission launch, the constellation has increased its operational performance based on a measured increase in RO profile counts. Command & g igg the number of downlinks has been
Control @ AEROSPACE S o increased to improve product latency
In this presentation we show a quantitative increase in performance (roughly 20% increase in occultation counts) and identify the lead cause of this increase as onboard software updates over the mission life. The «\Q\@\G\N"’\é\w"’\Q@\O@\é\@\é\@\0\@\@\@\N«\%”\Q@”\é\w:\&\N«\W”\é\’v”\é\%”\é\%”\o\%”\é\@\Q\'»”\N«\'v”\é\%“’\é\%“’\é\*’\N«\”“’\Q\*’\Q\*’\N«\’*\Q\*\Q\* . g heduli H g
presentation shows incremental improvement with each new software version. Increased RO profile counts means increased data for the scientific community studying Earth’s atmosphere. JPL ) R R G S A A S S t?]i;it’: S‘; edu Icn(;gmbi:astiozccurrzf
SURREY
We additionally present a measurable decrease in data loss on the two primary payloads (the TGRS and IVM). This analysis defines contributors to the decreased loss including a reduction in both missed ground station Cafoma st o Technoy cem enhancemer\'Fs in  the sc_heduling
contacts and spacecraft related data loss events which represent the two largest categories of data loss. The spacecraft related data loss events can be further classified into seven subcategories. These categories include ) ) §ystem, addltlo.n of ground stations, and
Single Event Upsets (SEU), occurring either within or outside the South Atlantic Anomaly, spacecraft maneuvering, collision avoidance, spacecraft flight software, spacecraft anomalies and maintenance, and unknown ) Improvements in coverage
outages. y Figure 6: Received Contacts vs Scheduled Contacts * Following the spacecraft reaching the
\‘Q‘Q __ 12000% final orbit configuration in 2021, the
Lastly we present some State of Health (SOH) metrics monitored throughout the mission life. While not specific contributors to improved performance, analysis of these monitors provides an indication that the spacecraft ] v X 10000% ratio of received vs scheduled contacts
is operating as expected. Monitoring of the solar panel array position and the TRIG temp monitor both display a healthy and expected pattern over the mission life for equatorial orbit. The above data was gathered with SRI International Payloads }3’2 iﬁﬁﬁj has remained consistent
the help of.the US Data Pro_cessing.Center (U§DI?C) as.w.el.l as the Taiwan.Space Agency and provides vari9u§ methods_ for measuring RO system performance. The breakdown of data loss into categories also provides an R:aB‘Lr;chn § 2322; « Figure 6 shows the individual reliability
understanding of where major barriers can exist in optimizing data collection by an RO system for future mission operations. ground system k5 000 of specific ground stations over time.
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processing type of information had not been

perfected until September of 2021

* Downlinks contain four virtual channel
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TGRS Flight Software Solar Array

Figure 2
TGRS Data Loss Trending e The flight software (FSW) on TGRS has been Figure 9: Solar Array B angle for FS702
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» Spacecraft related events account for the most significant of data loss source for FS7/C2 * Lessons learned based on FORMOSAT7/COSMIC2 2/8/2022-2/23/2022 k I d
« The majority of spacecraft outages are due to anomalies with the spacecraft leading to safe modes performance can be used in future missions for instrument 2/8/2022 AC nowie gem e nts
. . and spacecraft design, ground network, and systems 2/15/2022
* Alarge subset of the spacecraft anomalies are caused by Single Event Upsets (SEUs) architecture 10/26/2022-10/27/2022
* Any anomaly with in a spacecraft subsystem requiring payloads to power down are also in this category 1nj$§gi The UCAR payload team would like to acknowledge the UCAR USDPC in their assistance in this analysis, as well as the
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* The second largest source of loss is orbit maneuvering as any time the spacecraft maneuvers all payloads are 10/27/2022 USSSF, NOA’_A" the TASA, Mark4B grqund Stffmons’ ATLAS ground stations, NASA, JPL, and the Taiwan CWA. Spemal
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