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	摘要(中)	雷射測距在技術上分為干涉式、三角式及飛時式，而飛時式又可區分為脈衝式和連續波相位位移式。其中相位位移式屬於中尺度的測距範圍，適合應用在生活休閒、工業製造與一般的科學研究上。


理論上，系統的測距範圍和解析度均與調制頻率成反比，因此使用單一頻率的調制訊號測距時，系統的動態範圍由相位解析度決定，但增加相位解析度並不容易。本論文首先對雙頻測距方式進行研究，將低頻訊號產生的大測距範圍與高頻產生的高距離解析度結合，可大幅提升動態範圍，該系統利用鎖相迴路產生穩定的本地頻率訊號與高頻訊號混波，並搭配次取樣技術與數位同步偵測法獲得距離，然而兩訊號的頻率均固定不變。其次，我們提出多頻式測距架構，僅以一個鎖相迴路產生各種不同的調制頻率，系統所使用的元件減少，成本也降低，並且動態範圍亦可提升，使用者可依需求自行調整。最後提出變頻式測距系統的概念，使調制頻率的選擇性更多。


現今市面上的測距裝置，動態範圍約104，本研究的目標則是利用雙頻或更多頻率達到106以上的動態範圍。
	關鍵字(中)	
      	  ★ 多頻式雷射測距
★ 變頻式雷射測距
★ 次取樣技術
★ 鎖相迴路	關鍵字(英)	
      	  
	論文目次	摘要...........................................I


致謝..........................................II


目錄 ........................................III


圖目錄........................................VI


表目錄........................................IX


第1章 緒論.....................................1


1.1 雷射測距簡介...............................1


1.2 干涉式測距法...............................2


1.3 三角測距法.................................5


1.4 飛時式測距法...............................7


1.4.1 脈衝式...................................7


1.4.2 連續波相位位移式.........................9


1.5 雷射測距之技術分析........................12


第2章 雙頻連續波相位位移式雷射測距系統........14


2.1 理論分析..................................14


2.1.1 雙頻測距系統架構........................14


2.1.2 次取樣技術..............................16


2.1.3 鎖相迴路理論............................19


2.1.4 相位偵測理論............................21


2.1.5 雙尺度運算理論..........................27


2.1.6 調製訊號頻率偏移與擾動之分析............28


2.2 理論驗證與結果............................34


2.2.1 實驗架構................................34


2.2.2 實驗結果與分析..........................36


2.3 測距系統..................................39


2.3.1 系統架構................................39


2.3.2 系統測試................................47


2.4 雙頻連續波相位位移式雷射測距系統之評價....51


第3章 多頻連續波相位位移式雷射測距系統........52


3.1 理論分析..................................52


3.2 理論驗證與結果............................55


3.2.1 實驗架構................................55


3.2.2 實驗結果與分析..........................57


3.3 測距系統..................................60


3.3.1 系統架構................................60


3.3.2 系統測試................................63


3.4 多頻連續波相位位移式雷射測距系統之評價....68


第4章 變頻連續波相位位移式雷射測距系統........69


4.1 理論分析..................................69


4.2 理論驗證與結果............................90


4.2.1 實驗架構................................90


4.2.2 實驗結果與分析..........................91


4.3 概念設計..................................93


第5章 結論....................................94


第6章 未來展望................................96


參考文獻......................................97


個人事蹟.....................................101
	參考文獻	[1] Barry N. Taylor, "Guide for the Use of the international System of Units (SI), " NIST Special Publication 811, 1995.


[2] The Editorial Office of Living Stream Ministry, Holy Bible Recovery Version, Living Stream Ministry, CA., 1999.


[3] H Michel, "Le 'vernier' et son inventeur Pierre Vernier d'Ornans," Mémoires de la Société d'émulation du Doubs, vol. 8, pp. 310-373, 1913.


[4] Markus-Christian Amann, Thierry Bosch, Marc Lescure and Risto Myllyla and Marc Rioux, "Laser ranging: a critical review of usual techniques for distance measurement," Opt. Eng., vol. 40, pp. 10-19, 2001.


[5] Eugene Hecht, Optics 3rd edition, Addison Wesley Longman, 1998.


[6] F. Bien, et. al., "Absolute distance measurement by variable wavelength interferometry," Appl. Opt., vol. 20(3), pp. 400-403, 1981.


[7] C. C. Williams and H. K. Wickramasinghe, "Optical ranging by wave length multiplexed interferometry," J. Appl. Phy., vol. 60(6), pp. 1900-1903, 1986.


[8] T. C. Strand, "Optical three-dimensional sensing for machine vision," Opt. Eng., vol. 24(1), pp. 33-40, 1985.


[9] 林建忠, "雷射測距技術與研究現況", OPTOLINK, Jan. 1999.


[10] Eikki Ailisto, et al, “Scannerless imaging pulsed-laser range finding,” J. Opt. A: Pure Appl. Opt., vol. 4, S337-S346, 2002.


[11] 尤皓正, "飛時式雷射測距之計時器特性量測", 國立中央大學光電科學研究所碩士論文, 2000.


[12] 曾義星、史天元, "三維雷射掃瞄儀", 科學發展第365期, 2003.


[13] John M. Payne, "An optical distance measuring instrument," Review of Scientific Instruments, vol.44, pp.304-306, 1973.


[14] S. Poujouly and B. Journet, "A twofold modulation frequency laser range finder," J. Opt. A: Pure Appl. Opt., vol. 4, pp. S356-S363, 2002.


[15] Marc Lescure, Christian Ganibal, Roland Prajoux, Maurice Briot, "Compact robotics perception system based on a laser range finder coupled with silicon micromirrors," Opt. Eng., vol.42, pp.2653-2658, 2003.


[16] 林瑞榕, "隨身雷射測距儀", 機械技術第96期, 1998.


[17] 儀測技術雜誌編輯部, "脈波式雷射測距原理及應用技術", 儀測技術雜誌第28期, 1999.


[18] RIEGL laser measurement system website, http://www.riegl.com/


[19] Thierry Bosch and Marc Lescure, Selected Papers on Laser Distance Measurements, SPIE Milestone Series, vol. MS 115, 1995.


[20] Katuo Seta and Tadanao O’ishi, "Distance meter utilizing the intermode beat of a He-Ne laser," Appl. Opt., vol. 29, pp. 354-359, 1990.


[21] Hirokazu Matsumoto, "Infrared He-Xe laser interferometry for measuring length," Appl. Opt., vol. 20, pp. 231-234, 1981.


[22] C.M. Gillard and N.E. Buholz, "Progress in absolute distance interferometry," Opt. Eng., vol. 22, pp. 348-353, 1983.


[23] G. Perchet and M. Lescure, "Magnification of phase shift for a laser rangefinder: intrinsic resolution and improved circuit," J. Opt., vol. 29, pp. 229-235, 1998.


[24] S. Poujouly, B. Journet and D. Placko, "Digital laser range finder: Phase-shift estimation by undersampling technique," in The 25th Annual Conference of the IEEE Industrial Electronics Society (IECON'99), pp. 1312-1317, 1999.


[25] S. Poujouly and B. Journet, "A twofold modulation frequency laser range finder," J. Opt. A: Pure Appl. Opt., vol. 4, pp. S356-S363, 2002.


[26] Alan V. Oppenheim and Ronald W. Schafer, Discrete-time Signal Processing, Prentice Hall International, New Jersey, 1999.


[27] W. Kester, "Undersampling applications," Practical Analog Design Techniques (Analog Devices), 1995.


[28] Venceslav F. Kroupa, Phase Lock Loops and Frequency Synthesis, Academy of Sciences of the Czech Republic, Prague, 2002.


[29] Daniel Malacara, Optical Shop Testing, John Wiley & Sons, New York, 1992.


[30] PCI-1714 User’s Manual, ADVANTECH, 2003.


[31] 74F161A•74F163A Synchronous Presettable Binary Counter, FAIRCHILD, 1988.


[32] 74F160A•74F162A Synchronous Presettable BCD Decade Counter, FAIRCHILD, 1988.


[33] LM6165/LM6265/LM6365 High Speed Operational Amplifier, National Semiconductor, 1999.


[34] UMA1017M Low-voltage frequency synthesizer for radio telephones, Philips, 1995.


[35] MAX2620 10MHz to 1050MHz Integrated RF Oscillator with Buffered Outputs, MAXIM, 2002.


[36] AD8343 DC-to-2.5GHz High IP3 Active Mixer, Analog Devices, 2002.


[37] ADG608/ADG609 3V/5V, 4/8 Channel High Performance Analog Multiplexers, Analog Devices, 1995.


[38] ADS805 12-Bit, 20MHz Sampling ANALOG-TO-DIGITALl CONVERTER, Burr-Browm Products from Texas Instruments, 1997.


[39] P89C51RB2/P89C51RC2/P89C51RD2 80C51 8-bit Flash microcontroller family, Burr-Browm Products from Texas Instruments, 1997.
	指導教授	
      	  歐陽盟(Mang Ou-Yang)
      	 	審核日期	2005-7-13
	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



	
