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	摘要(中)	飛鼠號(IDEASSat/INSPIRESSat-2)是一顆3U大小的立方衛星，其任務目的是對地球電離層進行現地量測，以量化全球尺度的電離層變化和小尺度的電離層不規則體。該衛星目前正在太空中運行，已於2020年12月交付，並於2021年1月24日藉由SpaceX的Falcon 9 Block 5(任務名稱：Transporter-1)發射成功，並順利在軌道上啟動並連續自主運作22天。飛行指令已成功上傳至衛星並下傳存放於衛星電腦的飛行資料，驗證了衛星電腦(On Board Computer，OBC)和飛行軟體(Flight Software，FSW)的技術就緒指數(Technological Readiness Level，TRL)達到了9。



    飛鼠號(IDEASSat)是由台灣國家太空中心資助，並由國立中央大學(NCU)開發。衛星次系統是由商用(COTS)元件和自行開發元件的組合。



    本論文主要將介紹和討論IDEASSat飛行軟體的評估和設計。主要挑戰包括科學酬載的高精度指向要求、有限的電源、可下載的資料量、自行開發的飛行軟體的可靠性以及飛行軟體對各次系統的有效整合。我們將介紹軟體架構、軟體邏輯設計、FPGA的設計，以及在IDEASSat飛行軟體開發中所遇到的挑戰和經驗學習。



    小衛星的自主開發也為將來的任務提供了衛星的設計和運行能力，同時也供後進更好地理解了太空與衛星運行環境之間的關係。
	摘要(英)	The Ionospheric Dynamics Exploration and Attitude Subsystem Satellite (IDEASSat/INSPIRESSat-2) is a 3U CubeSat developed to provide in-situ measurements of the Earth′s ionosphere to quantify both global scale ionospheric variability and small-scale irregularities. The spacecraft is currently on-orbit, with delivery in December 2020, and was successfully launched through SpaceX′s Falcon 9 Block 5 (mission name: Transporter-1) on January 24th, 2021. Commands were uplinked to the spacecraft to replay flight data stored by the on board computer (OBC), which successfully completed this task, verifying that the OBC and flight software (FSW) are Technological Readiness Level (TRL) 9.



    IDEASSat has been funded in part by the Taiwan National Space Organization and developed by National Central University (NCU), Taiwan. The spacecraft subsystems are a combination of commercial off the shelf (COTS) components, and self-developed components.



    The thesis will mainly introduce and discuss the assessment and design of the flight software of IDEASSat. Key challenges include high precision pointing requirements of science payload, the limited power and downlinkable data volume, reliability of self-developed flight software, and the efficient integration of each subsystem of flight software. We present the concept of software architecture, software logic design, FPGA design, as well as challenges and lessons learned in the development of IDEASSat flight software.



The indigenous development of small satellite design and implementation capacity from the IDEASSat mission is also serving future small satellite missions being developed at National Central University, while also providing people with a better appreciation of the relation between space physics and the spacecraft operational environment.
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