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	摘要(中)	綠能通訊目的為珍惜有限資源，在能量的使用效益與排程來最佳分配，對於未來資源有限下有很大的幫助，不同於先前研究大部分沒有考慮能量限制與隨機性的問題，本研究由能量採集不確定性的角度中，探討綠能通訊對於能量的控管，以及最佳化排程帶來的效能。

    由於先前文獻探討的中繼節點大多著重於半雙工機制的系統架構，於本研究中，我們同時考慮半雙工機制與全雙工機制，分別針對不同情況下使用不同機制來做傳輸。雖然全雙工機制可以有兩倍的傳輸時間，不過當中繼節點傳送資料至接收節點，亦會同時被中繼節點自身接收端所接收造成干擾；相較於半雙工機制，傳輸時間為全雙工機制的一半，由於中繼節點傳送與接收並非在同一時間，所以沒有干擾的問題。

    在本篇論文中，吾人探討應用於線上情況(online case)與離線情況(offline case)之綠能中繼系統；在線上情況利用馬可夫決策過程(Markov decision process, MDP)來找出系統在不同狀態下的最佳決策，在離線情況下利用最佳化形式來解決，並提出一簡化複雜度之次佳解。

    本研究以在採集能量無法預測與電池容量限制下，以最小化中斷機率、最大化傳輸量為主要目標，探討不同狀態下，系統做的最佳決策。


	摘要(英)	Toward a green communication, the scheduling and the optimal power allocation are two key approaches to address the problem of inadequate resources in the future wireless communications. The existing schemes are based on fixed and stochastic energy and they didn’t take the energy causality constraints into account. In this work, we focus on the optimal power control schemes under the uncertainty of harvested energy, and we also consider both half-duplex and full-duplex protocols to transmit the data. In this research, we consider online case and offline case with an energy harvesting (EH) sources communicates with the destination via an EH decode-and-forward relay. In online case, we formulate the problem as a Markov decision process to find the best policies. In the offline case, we use optimal form to solve the problem and propose a suboptimal simplifying the complexity. The main contribution of this research is to find the optimal policies that maximize the throughput and minimize the outage probability under different situations.
	關鍵字(中)	
      	  ★ 中繼節點
★ 解碼轉遞
★ 半雙工
★ 全雙工
★ 綠能通訊
★ 中斷機率	關鍵字(英)	
      	  
	論文目次	致謝    i

摘要    ii

Abstract    iii

目錄    iv

圖目錄    vi

第一章    緒論    1

1.1 研究背景與動機    1

1.2 文獻探討    4

第二章    研究理論介紹    7

2.1能量採集模型    7

2.2 中繼系統介紹    7

2.3 馬可夫決策過程    9

第三章    線上情況(Online case)    13

3.1能量採集之中繼系統模型    13

3.2不同機制下的通道容量    15

3.3 中斷機率    16

3.4 馬可夫決策過程形成    17

3.5 傳輸機制選擇    25

3.5.1半雙工機制(half duplex)    25

3.5.2全雙工機制(full duplex)    26

3.5.3 結合(hybrid)    26

3.5.4 單一動作(two-action)    26

3.5.5多動作(multi-action)    26

3.6 最佳策略分析    28

3.7近利解    38

第四章 模擬結果 – 線上情況    39

第五章 離線狀態(Offline case)    43

5.1最佳化問題    44

5.2 疊代法    48

5.3 固定電池容量    54

5.4 電池容量無限大    54

5.5次佳解    57

5.5.1採集率協助構想-Ⅰ(Harvesting rate assisted scheme-Ⅰ)    57

5.5.2採集率協助構想-Ⅱ(Harvesting rate assisted scheme-Ⅱ)    58

5.5.3 簡化動態規劃構想DP-I2    59

5.5.4 老實的構想(Naive scheme)    59

5.5.5更新平均使用能量構想    59

第六章 模擬結果 – 離線情況    62

第七章 結論    66

附錄    68

參考文獻    72


	參考文獻	[1] I. Krikidis, Zheng Gan, and B. Ottersten , “Harvest-use cooperative networks with half/full-duplex relaying,”IEEE WCNC Wireless Commun., pp. 4256-4260, April 2013.

[2] Yuan Fangchao, K.Q.T. Zhang , Jin Shi, and Zhu Hongbo, “A harvest-use-store mode for energy harvesting communication systems with optimal power policy,”IEEE ICC Commun., pp. 5366-5371,June 2014.

[3] A. Minasian, S. ShahbazPanahi and R.S. Adve , “Energy harvesting cooperative communication systems,”IEEE Trans. Wireless Commun., vol. 13, no. 11, pp. 6118-6131, Nov 2014.

[4] I. Krikidis, T. Charalambous, and J.S. Thompson, “Stability analysis and power optimization for energy harvesting cooperative networks,”IEEE Letters, vol. 19, no. 1, pp. 20-23, Jan. 2012.

[5] O. Ozel, and Sennur Ulukus, “Information-theoretic analysis of an energy harvesting communication system,”IEEE PIMRC, pp. 330-335, Sept. 2010.

[6] Ozel, O., Tutuncuoglu, K., Jing Yang, Ulukus,Sennur and Yener, A. , “Transmission with energy harvesting nodes in fading wireless channels: optimal policies,” IEEE Journal. , vol. 29, no. 8, pp. 1732–1743, Sep. 2011.

[7] O, Orhan, and E. Erkip, “Optimal transmission policies for energy harvesting two-hop networks,”IEEE CISS , pp. 1-6, Mar. 2012.

[8] M. Chraiti, W. Ajib, and J.-F. Frigon , “Distributed alamouti full-duplex relaying scheme with direct link,”IEEE GLOBECOM, pp. 4020-4025, Dec. 2013.

[9] B. Medepally, and N.B. Mehta, “Voluntary cooperative energy harvesting relay nodes: analysis and benefits,”IEEE ICC, pp. 1-6, May 2010.

[10] Liu Kuang-Hao, “Selection cooperation using RF energy harvesting relays with finite energy buffer,” IEEE WCNC, pp. 2156-2161, Apr. 2014.

[11] Martin L. Puterman , “Markov decision processes discrete stochastic dynamic programming,”.

[12] M. Kashef, and A. Ephremides, “Relaying and stability in energy harvesting simple networks,”IEEE WiOpt, pp. 541-548, May 2014.

[13] Bo Yu, Yang Liuqing, Cheng Xiang, and Cao Rui, “Transmit power optimization for full duplex decode-and-forward relaying,”IEEE GLOBECOM, pp. 3347-3352, Dec. 2013.

[14] Kim Tae Min, and A. Paulraj, “Outage probability of amplify-and-forward cooperation with full duplex relay,”IEEE WCNC, pp. 75-79, Apr. 2012.

[15] Li Qiang, Ting See Ho, A. Pandharipande, and Han Yang, “Adaptive two-way relaying and outage analysis,”IEEE Trans. vol. 8, no. 6, pp. 3288-3299, June 2009.

[16] Ding Zhiguo, I. Krikidis, Rong Beiyu, J.S. Thompson , Wang Chao, and Yang Sheng,“On combating the half-duplex constraint in modern cooperative networks: protocols and techniques,”IEEE Wireless Commun., vol. 19, no. 6, pp. 20-27, Dec. 2012.

[17] T. Riihonen, S. Werner, R. Wichman, and Z.B. Eduardo, “On the feasibility of full-duplex relaying in the presence of loop interference,”IEEE SPAWC, pp. 275-279, June 2009.

[18] K,J, Ray Liu, Ahmed K. Sadek, Weifeng Su, and Andres Kwasinski, “Cooperative communications and networking”.

[19] Cui Hongyu, Ma Meng, Song Lingyang, and Jiao Bingli, “Relay selection for two-way full duplex relay networks with amplify-and-forward protocol ,”IEEE Trans. Wireless Commun., vol. 13, no. 7, pp. 3768-3777, July 2014.

[20] M. Khafagy, A. Ismail, M.-S. Alouini, and S. Aissa, “On the outage performance of full-duplex selective decode-and-forward,”IEEE letters, vol. 17, no. 6, pp. 1180-1183, June 2013.

[21] I. Ahmed, A. Ikhlef, R. Schober, and R.K. Mallik, “Power allocation in energy harvesting relay systems, ” IEEE VTC spring, pp. 1-5, May 2012.

[22] I. Ahmed, A. Ikhlef, R. Schober and R.K. Mallik, “Joint power allocation and relay selection in energy harvesting AF relay systems,” IEEE letters Wireless Commun., vol. 2, no. 2, pp. 239-242, April 2013.

[23] Qu Xiqiang, Xu Xiaodong, Li Hongjia, Tao Xiaofeng, and Tian Hui, “Analysis of outage capacity for DF dual-hop relay and optimal power allocation,”IET-WSN, pp. 194-197, Nov. 2010.

[24] W. Su, and Liu Xin, “On optimum selection relaying protocols in cooperative wireless networks,”IEEE Trans. Commun., vol. 58, no. 1, pp. 52-57, Jan. 2010.

[25] Wang Hong Shen, and N. Moayeri, “Finite-state markov channel-a useful model for radio communication channels,”IEEE Trans., vol. 44, no. 1, pp. 163-171, Feb. 2010.

[26] I. Ashmed, A. Ikhlef, R. Schober and R.K. Mallik, “Power allocation for conventional and buffer-aided link adaptive relaying systems with energy harvesting nodes,”IEEE Trans. Wireless Commun., vol. 13, no. 3, pp. Mar. 2014.

[27] Meng-Lin Ku, Yan Chen, and K.J.R. Liu, “Data-Driven stochastic models and policies for energy harvesting sensor communications,”IEEE Journal., pp. 83-87, Dec. 2014.

[28] B. Gurakan, O. Omur, Yang Jing, and Sennur Ulukus, “Energy cooperation in energy harvesting wireless communications,”IEEE ISIT. , pp. 965-969, July 2012.


	指導教授	
      	  古孟霖
      	 	審核日期	2015-7-24
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
