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	摘要(中)	鐵路運輸系統在國家發展中扮演著非常重要的角色，近幾年各國不斷追求列車速度及大幅提升運輸量的情況下，增加軌道與車輪之間的接觸頻率導致軌道系統加劇損壞，當鋼軌損害達相當程度時將增加鋼軌與列車彼此間的接觸面積，重則造成交通事故，輕則影響乘客舒適度問題及行駛過程的噪音影響路線周遭住戶的安寧，管理單位首先必須即時且準確的量測鋼軌磨耗量確保軌道系統營運的安全，正確掌握全線段軌道不整程度並將鋼軌損害控制在規範容許值內，制定相關養護規範並系統性的管理軌道系統。

目前國外的非接觸式鋼軌檢測技術已經發展到相當程度了，而國內各單位於現階段主要從國外購買成套檢測車或採取檢測人員拿磨耗儀徒步檢測的方式，前者必須仰賴國外廠商而後者的檢測效率不高，而近年來非接觸影像處理方面的研究發展已經相當成熟，本研究以非接觸雷射掃描技術為主要核心，搭配影像處理技術與Matlab程式語言進行編寫鋼軌磨耗檢測程式，透過影像將實驗所獲得的量測值與標準鋼軌斷面參考值，計算實驗值與標準斷面參考值的差量得到該斷面磨耗值，利用手持式鋼軌磨耗儀進行實驗驗證，判斷誤差並修正，以尋求更有效率之檢測方式，未來可以發展出快速而精確的軌道構件幾何構形的檢測系統，提升維修之效率。
	摘要(英)	The railway transportation system plays a very important role in the developed countries. In recent years, as increase the speed and frequency of trains, the rail system is damaged more quickly. When the damage of the rail head reaches a degree, the contact area between the head of rail and the train will increase. These results carries the passenger comfort ability, noise problems and even lead to traffic accidents. The railway maintenance group must immediately and accurately measure the rail wearing condition to ensure the safety of the rail system operation. 

Taiwan inspect the wear damage manually have purchase authorities non-contact inspection vehicles from foreign countries .However, the demand on automatic and fast inspection technique is urgent.

This study integrates non-contact laser technology, image processing technology and Matlab programming language to develop a rail wear detection system. The experimental measurement of the rail head profile obtained through the image processing and the reference value of the standard rail section is used to calculate the amount of wearing. Using a hand-held rail abrasion instrument for experimental verification to judge errors, This study sought more efficient detection methods and wanted to develop a fast and accurate track damage detection system to enhance the effectiveness of the maintenance work
	關鍵字(中)	
      	  ★ 非接觸檢測
★ 軌道磨耗
★ 雷射	關鍵字(英)	
      	  ★ non-contact
★ rail wear
★ laser
	論文目次	目錄

中文摘要    i

Abstract    ii

致謝    iii

目錄    iv

圖目錄    vi

表目錄    xi

第一章 緒論    1

 1.1    研究背景    1

 1.2    研究動機    1

 1.3    研究內容與方法    2

 1.4    研究架構與流程    2

第二章 文獻回顧    4

 2.1    軌道檢測    4

 2.2    鋼軌磨耗    4

  2.2.1 磨耗形成原因    4

  2.2.2 磨耗的控制與管理    7

 2.3    輪軌互制行為    9

  2.3.1 輪軌接觸蠕滑率    10

  2.3.2 脫軌與輪軌噪音    12

 2.4    各國軌道系統之養護規範    13

第三章 基本理論    21

 3.1    雷射掃描模型    21

 3.2    影像分析    24

  3.2.1 影像二值化    26

  3.2.2 光斑質心法    28

  3.2.3 特徵擷取    29

 3.3    鋼軌磨耗量測與標準    32

第四章 實驗規劃    35

 4.1    雷射掃描系統    35

  4.1.1 設備參數    35

  4.1.2 系統光源    36

 4.2    影像處理與分析    39

  4.2.1 影像擷取元件    39

  4.2.2 濾波處理雜訊    43

  4.2.3 光斑心計算    46

 4.3    掃描系統震動之偏差修正    49

第五章 鋼軌磨耗分析    53

 5.1    塊規分析    53

 5.2    鋼軌頭磨耗分析    67

 5.2.1    鋼軌形狀函數    67

 5.2.2    鋼軌垂向與側向磨耗    69

第六章 結論與建議    75

 6.1    結論    75

 6.2    建議    75

參考文獻    77

附件一    78

附件二    79
	參考文獻	[1]Grassie, S. and J. Kalousek, "Rail corrugation: characteristics, causes and treatments," Proceedings of the Institution of Mechanical Engineers, Part F: Journal of Rail and Rapid Transit, vol. 207, no. 1, pp. 57-68, 1993.

[2]Thompson, D., "On the relationship between wheel and rail surface roughness and rolling noise," Journal of Sound and Vibration, vol. 193, no. 1, pp. 149-160, 1996.

[3]張育豪, "鋼軌塗油後磨耗趨勢," 成功大學土木工程學系碩士在職專班學位論文, pp. 1-79, 2013.

[4]金?松 and 沈志云, "????接触力?的?展," 力??展, vol. 31, no. 1, pp. 33-46, 1900.

[5]Iwnicki, S., Handbook of railway vehicle dynamics. CRC press, 2006.

[6]張筑壹, "分析軌道不整對脫軌風險之影響," 成功大學土木工程學系學位論文, pp. 1-80, 2002.

[7]朱旭, "國立台灣科技大學軌道工程講義," 2010.

[8]中國出版社, "鋼軌允許磨耗限度," 1989.

[9]交通部, "1067公厘軌距軌道橋隧檢測養護規範," 1997.

[10]Sun, J., Z. Liu, Y. Zhao, Q. Liu, and G. Zhang, "Motion deviation rectifying method of dynamically measuring rail wear based on multi-line structured-light vision," Optics & Laser Technology, vol. 50, pp. 25-32, 2013.

[11]Zhang, Z., "A flexible new technique for camera calibration," IEEE Transactions on pattern analysis and machine intelligence, vol. 22, 2000.

[12]Mokhtarian, F. and R. Suomela, "Robust image corner detection through curvature scale space," IEEE transactions on pattern analysis and machine intelligence, vol. 20, no. 12, pp. 1376-1381, 1998.

[13]Awrangjeb, M. and G. Lu, "Robust image corner detection based on the chord-to-point distance accumulation technique," IEEE Transactions on Multimedia, vol. 10, no. 6, pp. 1059-1072, 2008.

[14]魏榮俊, "車輛車輪及軌道磨耗量測," 三連技術雜誌, vol. 71, p. 5, 2009.

[15]Jin, W., X. Zhan, and B. Jiang, "Non-contact rail-wear inspecting system based on image understanding," in Mechatronics and Automation, 2007. ICMA 2007. International Conference on, 2007, pp. 3854-3858: IEEE.
	指導教授	
      	  王仲宇(Chung-Yue Wang)
      	 	審核日期	2018-7-20
	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



	
