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Abstract Satellites are essential for modern communication, navigation,
and Earth observation, but their operation in the harsh space
environment makes them vulnerable to anomalies and failures,
resulting in significant financial losses. This research investigates
the relationship between the design life of satellite subsystems
and the cost of anomalies, using data from the Seradata
database. Three statistical models, Exponential, Weibull, and
Poisson distributions, were applied to cost data for four critical
subsystems: antenna, payload, power system, and attitude
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control. Each model was fitted using one-variable (cost only) and
two variable approaches (design life and cost) to evaluate
subsystems' behaviour independently and in combination. The
performance of each model was assessed using the Root Mean
Square Error (RMSE) and the Relative RMSE (RRMSE). Among all
models, the Exponential distribution consistently produced the
best results. For instance, the payload subsystem achieved the
lowest RMSE and RRMSE of 115.73 and 41.66% in the two-
variable case. Similarly, the attitude control subsystem showed
strong performance with an RMSE of 110.57 and RRMSE of
40.59%. In contrast, the Poisson distribution yielded the highest
errors across most subsystems, with the antenna subsystem
reaching an RMSE of 489.87 and RRMSE of 102.65% in the two-
variable fitting. The Weibull model demonstrated mixed
performance, performing moderately for the payload subsystem
(RMSE 186.21, RRMSE 67.03%), but poorly for the power system
and antenna subsystems, particularly when two variables were
used.

Keywords Author Keywords: Parametric cost mathematical models; satellite

anomalies; trade-space exploration; Exponential; Weibull; Poisson; RMSE;

RRMSE

Addresses 1  Int Islamic Univ Malaysia, Dept Elect & Comp Engn,
Kulliyyah Engn, Kuala Lumpur 53100, Malaysia

2  UIN Syarif Hidayatullah Jakarta, Fac Sci & Technol, Dept
Informat Syst, Banten 15412, Indonesia

Categories/
Classification

Research Areas: Engineering

Web of Science
Categories

Engineering, Multidisciplinary

Citation Network

In Web of Science Core Collection

Use in Web of Science

0 0

arrow_drop_down

arrow_drop_down

add See more data fields



0 Citations

29
Cited References

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

Emerging Sources Citation
Index (ESCI)

Suggest a correction
If you would like to improve the
quality of the data in this record,
please Suggest a correction

Legal

Center

Privacy

Statement

Copyright

Notice

Training

Portal

Product

Support

Newsletter

Cookie

Policy

Manage

cookie

preferences

Data

Correction

Accessibility

Help

Terms of

Use

Follow Us

  

javascript:void(0)
https://clarivate.com/legal-center/
https://clarivate.com/legal-center/
https://clarivate.com/privacy-center/notices-policies/privacy-policy/
https://clarivate.com/privacy-center/notices-policies/privacy-policy/
https://clarivate.com/legal-center/notices-policies/
https://clarivate.com/legal-center/notices-policies/
https://webofscience.zendesk.com/hc/en-us/categories/23290193729041-Training
https://webofscience.zendesk.com/hc/en-us/categories/23290193729041-Training
https://support.clarivate.com/ScientificandAcademicResearch/s/?language=en_US
https://support.clarivate.com/ScientificandAcademicResearch/s/?language=en_US
https://discover.clarivate.com/preferencecenter_en
https://clarivate.com/privacy-center/notices-policies/cookie-notice/
https://clarivate.com/privacy-center/notices-policies/cookie-notice/
javascript:void(0);
javascript:void(0)
https://support.proquest.com/s/article/Web-of-Science-Accessibility-Statement?language=en_US
https://webofscience.zendesk.com/hc/en-us
https://clarivate.com/legal-center/terms-of-business/
https://clarivate.com/legal-center/terms-of-business/
https://x.com/ClarivateAG
https://www.facebook.com/clarivateag

