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（1） 計畫中文摘要。

關鍵詞 : 低密度奇偶校驗編碼,  前饋式錯誤更正碼,  無線通信系統,  編碼調變
近年來在無線通信系統的研究和應用上有極迅速的進步。 下一代無線通信系統的目標是更高的資料傳送速率和增加通信覆蓋區域面積。 但是,由於系統耗用功率及章程法規上的限制, 我們無法以增加信號射頻傳送功率來解決這個問題。 前饋式錯誤更正技術提供了解決這個問題的另一途徑。資料經過前饋式錯誤更正編碼後可以在更低的信號強度下得到同樣的資料正確率。 而編碼過程中所耗費的頻寬,則可以使用頻寬高效率調變技術以在固定的帶寬中傳送更多資料來解決。 本計畫將會著重於研究結合以上兩個技術來設計一高效率編碼調變方式以達到高資料量和大區域覆蓋面無線通信的目標。
在現今的通信系統中,相連編碼(concatenated codes)被廣泛的使用。 但是, 目前使用的標準K=7 內在旋繞編碼之編碼增益, 距離向農界限 (Shannon Bound) 還有1 到2 dB。 明顯地編碼增益有很大改善空間。 低密度奇偶校驗(LDPC) 編碼為替換K=7 旋繞編碼的首選之一。 低密度奇偶校驗編碼之編碼增益可達到極接近向農界限之程度。 如何在編碼增益和硬體複雜度之間達成一個最佳平衡將是本計畫必需克服課題。 本計畫將設計一基於低密度奇偶校驗編碼的編碼調變方式。在架構上將採取管線多工結構以兼顧執行速度和編碼靈活度之設計要求。此編碼調變方式將可與多階層調變 (如QAM, M-PSK) 相容並希望將其模組化以靈活運用於各類無線通信系統上。
二）計畫英文摘要。
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In recent years we see the rapid advances in the area of wireless communications. The goal of the next generation wireless system is to transmit higher data rate and have a larger coverage area. However, radio transmit power need to be kept to a minimum due to regulation and system power consumption reasons. Forward-error-correction (FEC) system can be employed to solve this problem.  The coding gain provided by FEC enables the system to transmit data at the same error performance with lower signal strength, at the cost of coding bandwidth overhead. To recover the bandwidth used by the FEC, bandwidth efficient modulation scheme is used to transmit more data in the fixed bandwidth. This research will focus on combining these two techniques to design a pratical coded modulation scheme for wireless communication that can achieve both high data throughput and larger area coverage.

Traditionally, concatenated FEC based on convolutional codes are employed in wide variety of systems. However, with the standard K=7 inner convolutional code, the coding gain performance of the concatenated code is 1 to 2 dB away from the Shannon bound. Obviously there is room for improvement in the coding gain area. Low Density Parity Check (LDPC) codes is a good candidate to replace the K=7 convolutional code. It has been demonstrated that LDPC codes can achieve coding gain performance that is only several tenth of dB from the Shannon bound. The purpose of this project is to design a flexible architecture for the LDPC code that can be used in different modulation schemes, and is both power and area efficient. To achieve the design goal, several design criterions need to be considered in the same time to achieve optimal result. LDPC code design need to be studied not only in the context of coding gain improvement, but also help to ease the burden of hardware implementation. A coding scheme that can work with modern multi-level modulation scheme (QAM, M-PSK) will be proposed. The architecture design will utilize pipelined super-scalar structure to increase the decoder throughput while retaining flexibility in code selection. The LDPC coded modulation design resulted from this research can be applied to a wide variety of wireless communication systems.
