生物機電工程系碩士班中英文課程內容摘要
Department of Biomechatronics Engineering

1、 必修科目Required Courses

446001
生物機電工程特論
３
必
合授
上
本課程開設的目的在介紹學生將機械與電機系統加以整合的系統化整合技術，進而將之應用於生物系統。
446001
Special Topic of Bio-Systems Mechatronics
３
Ｒ
All Teachers
,Ｆ

The course mainly introduces the technologies of combination of mechanic, and electronic, moreover, the related applications in bio-systems.

446002
專題討論
１
必
合授
上

本課程安排一系列演講，訓練學生熟悉學術研討會的情況，此為四學期課程，邀請校內教師或校外學者專家演講，或請研究生發表研究成果，後二學期，每一學生必須對其有關碩士論文主題作口頭報告。
446002
Seminar
１
Ｒ
All Teachers
,Ｆ

A sequence of lectures are arranged in the course to train the students to be familiar with the situation of a academic symposium or a conference. Basically, it is a four semester course. Some lectures are given by the teachers in the department or by the experts invited from outside the department .The lecture may also be given by graduate students who have certain  solid conclusions drawn from their researches. In the last two semesters, each student is required to present on the topic nelated to his master thesis.

446003
碩士論文
３
必
合授
上
每位碩士班研究生選定論文題目，再指導教授指導下進行實驗、研究、依據實驗研究結果完成論文。
446003
Thesis
３
Ｒ
All Teachers
,Ｆ

Graduate students propose their research project, complete experiments and write a thesis under advisor supervision.
2、 選修科目Elective Courses

446004
系統動態建模
３
選
蔡循恒
上
本課程內容包含系統鑑別、建模與控制，在課程中學生將學習到藉由系統輸入輸出的量測來獲取系統動態模式的方法。本課程主要目的在於介紹系統鑑別和控制所必須的知識和技術，同時使學生學習到系統動態分析和建模的技巧。
446004
System dynamic modeling
３
Ｅ
H. H. Tsai
,Ｆ
The course includes system identification, modeling, and control. The identification is the extraction of a system dynamic model starting the input output measurements. The aim of this course is to provide the knowledge necessary for the comprehension and implementation of techniques for system dynamic identification and control, meanwhile, enable the students to realize the dynamic analysis and modeling technologies.  

446005
生物儀器量測
３
選
蔡循恒
上
本課程旨在介紹人體及生理系統相關之儀器學及量測和實驗方法，研究關於生理系統之測定及分析，包括有血管末梢容積量測、呼吸與脈搏、體溫量測、醫學影像處理等。課程中將建立學生對生物醫學工程上各種儀器量測原理與應用技術的了解。
446005
Bio-Instrumentation and measurement
３
Ｅ
H. H. Tsai
,Ｆ
The course introduces examining and experiment method of instrument studying and quantity that the human body and physiological system are correlated with. Study about physiology systematic survey and analysis, include blood vessel tip volume amount examine, breathe with pulse, body temperature amount examine, medical image dealing with, and so on.

446006
生物系統傳輸現象
３
選
陳志堅
上
本課程主要介紹學生生物系統熱質傳遞現象之了解及其相關應用，其內容包括動量傳遞，能量傳遞(熱傳，對流，輻射)與質量傳遞。
446006
Transport Phenomena in Biosystem
３
Ｅ
J. J. Chen
,Ｆ
The course intends to provide students the introduction of momentum transport, energy transport (heat conduction, convection, and radiation), and mass transport in biosystems.

446007
微流體技術
３
選
陳志堅
上
微流體技術是一個多學科領域交叉的工程，物理，化學，奈米技術和生物技術，少量的液體將被處理系統的設計與實際應用。採用被動流體控制技術，如毛細管力、或外部致動裝置等，進行流體移動、混合、分離或以其他操控方法。
446007
Microfluidic Technology
３
Ｅ
J. J. Chen
,Ｆ
Microfluidics is a multidisciplinary field intersecting engineering, physics, chemistry, nanotechnology and biotechnology, with practical applications to the design of systems in which small volumes of fluids will be handled. Numerous applications employ passive fluid control techniques like capillary forces. In some applications external actuation means are additionally used for a directed transport of the media. Typically fluids are moved, mixed, separated or otherwise processed.

446008
圖形辨識
３
選
李文宗
上
圖形辨識為一門探討如何將各種訊號的量測值加以分類或辨識之科學。其應用相當廣泛，包括：影像分析、視訊監控、人臉辨識、指紋辨識、語音 辨識、醫療診斷、文件分析、資料探勘、資訊檢索等。
446008
Patten Recognition
３
Ｅ
W. T. Lee
,Ｆ
Pattern recognition is a classical research area that deals with recognizing patterns based on their features.  It has seen wide applications in speech recognition, image analysis, target detection, optical character recognition, fingerprint identification, dating services, insurance fraud detection, DNA sequence alignment, protein structure matching, data mining, network intrusion detection, engine trouble shooting, among many others.

446009
類神經網路
３
選
謝清祿
上
本門課介紹人工神經元的基本運算原理，不同的人工神經元與運作架構所組成的神經網路，及如何透過 MATLAB套裝軟體執行類神經網路的計算與類神經網路在生物產業機電工程的應用。介紹內容包括生物的神經元與類神經元、類神經網路架構、類神經網路的學習法、感知器網路、倒傳遞網路、聚類、自組類神經網路等。
446009
Principle and Application of Artificial Neural Network
３Ｅ
C. L. Hsieh
,Ｆ
The subject will focus on basic mathematical concepts for understanding artificial neuron and its networks. MATLAB program to conduct neural computing and its applications on bio-mechatronic engineering will also be presented in this subject. The contents of this subject include introduction of neural cell, organization of neural network, learning algorithm of neural network, Perceptrons neural network, Back-propagation neural network, Cluster, and Self-organization map, etc.

446010
信號與系統
３
選
張仲良
上
本課程之教學目標在使學生瞭解訊號處理與系統分析的理論基礎及其應用技巧。課程內容包含：基礎線代簡介、離散信號、連續與離散傅立葉轉換及快速傅立葉轉換、Z-轉換在信號處理與系統分析上之應用、相關函數，迴旋積分及其應用、FIR數位濾波器設計、適應性訊號處理介紹及工程應用及實例研討。
446010
Signals and System
３Ｅ
C. L. Chang
,Ｆ
This course introduces the basic theory of linear algebra, continuous /digital signal processing and its application. The course outline includes: Continuous-/ Discrete-time Fourier Transform and Fast Fourier Transform, Z-Transform and its application, Correlation function, convolution integral and its application, FIR digital filter design, adaptive signal processing and communication practical Applications.

446011
生物技術工程
３
選
吳瑋特
上
介紹生物技術之基本觀念及其所涵蓋之（1）遺傳工程及（2）細胞組織、器官培養、與細胞融合等兩大範疇。說明基因構造，表現原理及操作基因轉移，載體利用等所需之技術。簡介細胞，組織培養，細胞融合之技術。介紹利用生物技術在農業上之作物，家畜、魚類的改良，並應用於疾病防治及抗拒逆境上之現況及未來。介紹生物技術在微生物、食品營養、發酵上之應用及未來。
446011
Biotechnology Engineering
３Ｅ
W. T. Wu
,Ｆ
Introduce the concept of biotechnology and its two major categories of (1) genetic engineering and (2) cell, tissue and organ culture and cell fusion. Interpret the structure and expression of gene, the technology for manipulation of gene transfer for utilization of gene introduce the development at nowadays and future.
446012
生物影像處理
３
選
謝清祿
上
本課程主要介紹有關數位影像處理的基本原理及應用技術，同時著重以套裝軟體程式MATLAB處理數位影像之基本訓練。課程中將探討數位影像之資料結構、影像變換方法、影像強化及特徵擷取技術等影像處理初階及中階技術，並介紹目前影像處理在農業生產及生物醫學上之應用實例。
446012
Digital Image Processing for Bio-industry
３Ｅ
C. L. Hsieh
,Ｆ
This course is designed to introduce the basic theory and applications of digital image technique. A software of MATLAB will be demonstrated in this course for image processing. The contents include digital image data structure, transforming methods, image enhancing technique, and features extraction. Examples of digital image technique applied in agriculture and biological medicine are also introduced.
446013
數值法
３
選
李文宗
下
許多工程或科學問題可能無法或無須獲得精確之可析解，但是可以使用數值方法求得所需之解決方案。本課程以電腦數值分析方法來解決工程或科學問題上所遭遇到之線性、非線性及其它以可析解難以解決之工程或科學領域之問題。數值方法為現代工程師必須具備的基本問題解決工具。
446013
Numerical Methods 
３Ｅ
W. T. Lee
,Ｓ
Some engineering or science problems may not have or difficult to have symbolic solutions, but they may be solved by numerical analysis methods. Numerical method is the study of algorithms that use numerical approximation to look forward the solution of mathematical analysis for engineering problems. With the present computer technology, it is necessary to develop efficient algorithms for solving problems in science and engineering fields. This course provides a complete procedure and training for students to solve engineering or science problem in numerical methods.
446014
智慧控制理論
３
選
張仲良
下
本課程主要在於讓學生學習並利用智慧型演算法來克服較難以數學化的系統。內容將介紹模糊理論、類神經網路、以及遺傳演算法等相關控制方法；並藉由期刊論文研讀與討論，暸解國內外研究發展方向，最終學生能使用電腦模擬來完成各種智慧型演算機制。
446014
Intelligent Control: Theory and Applications
３Ｅ
C. L. Chang
,Ｓ
The content consists of up-to-date application techniques of engineering, including fundamentals of fuzzy logic control, neural network, and genetic algorithm etc. Examples intelligent control systems in industry. Students are supposed to work on intelligent control methods and apply it to the literature review related to bio-system and then propose project report in the end of semester.

446015
工程光學
３
選
許益誠
下
本項課程講授主要在於提供學生基本的光學原理與技術，以利實際之工程應用，內容包括：光學基本概念介紹，幾何光學3.影像品質。繞射光學，光學系統設計，照明系統設計，光通訊簡介，高密度分波多工器技術。
446015
Engineering Optics
３Ｅ
Y. C. Hsu
,Ｓ
The purpose of this course is to provide basic principles and techniques of optics to the engineering applications. The subject contents are: Introduction, Geometrical Optics, Image Quality, Diffractive Optics, Design of Optical Systems, Design of Illumination Systems, Optical Fiber Communication, DWDM technology.

446016
生物光電構裝
３
選
許益誠
下
本課程主要在介紹關於光電原理、光電元件與模組的構裝技術與應用。教授的對象為非以光電工程為主修的工科學生。本課程的目標在於: 1. 使學生具有光電的基本知識。2. 能運用課堂所學來了解現代光電元件與模組的工作原理與構裝技術。3. 最終達到能應用在工程設計與解決工程問題。本課程之內容涵蓋：發光二極體雷射構裝；半導體雷射構裝；光學平面性質；光傳輸與耦合技術；被動元件構裝技術；雷射加工技術；高密度分波多工技術。修習本課程之學生則藉課堂之討論與國內外相關文獻之閱讀，以瞭解光電構裝技術及應用。
446016
Electrical Optical Packaging Technology
３Ｅ
Y. C. Hsu
,Ｓ
This course is mainly to introduce the fundamentals of photonics, photonic device, module and their applications to engineering students with limited background or minor emphasis on photonics engineering. The students will learn the basic principles of photonics and then understand how the photonic device and module work. The final goal is that the students can apply the knowledge of photonics packaging on Engineering design and industrial projects.

446017
溫室工程
３
選
苗志銘
下
進入21世紀後,農業的自動化與精緻化已經成為農業工程的主要發展趨勢.由於溫室是重要裝備,可提供作物生長所需要的控制環境,因此本課程的主要目的是由工程的角度切入,逐步探討溫室設計的概念,環境控制因子,工程方法以及設計工具的引入.最後也將討論主動與被動式太陽能溫室的差異與可行性。
446017
Greenhouse Engineering
３Ｅ
J. M. Miao
,Ｓ
In the 21st century, the progress in electrical automation on agriculture engineering is visible. The crop plating system is heavy related to the automatic level of greenhouse. This course provides fundamental aspects of mine-environment control theory on greenhouse. The design concept for sub-tropic or tropic greenhouse is explained with several example.. This course also introduces the difference between passive and active solar greenhouse. So the students can understand the basic engineering concept and transport phenomena within the greenhouse.

446018
仿生工程與材料
３
選
苗志銘
下
本課程之教學目標在於培養學生之仿生科技與工程應用所需的力學知識與材料特性。課程發展的架構是以生物科技的介紹為出發點，接著以尺度效應的理論基礎說明生物力學，最後鼓勵學生以仿生工程創意設計的理念完成一個整合系統。
446018
Bio-inspired Engineering and Materials
３Ｅ
J. M. Miao
,Ｓ
This course is designed as an introductory course in biomimetic engineering and materials for junior/senior undergraduate and freshman graduate engineering students. Course materials start from understanding how biological systems works and their underlying physical principles, followed by the bio-inspired engineering works, including designs, material selection, mechanisms, and applications from innovation concept to components, to sub-systems and to final integrated systems (such as robot and flapping MAV).

446019
醱酵工程
３
選
李柏旻
下
講授以應用微生物的醱酵技術製造各種發酵產品之生產技術，如酒類工業、有機酸工業、發酵食品工業、胺基酸工業、酵素工業、菌體生產工業、抗生物質工業、核酸關連物質工業、微生物轉換醱酵工業、生理活性物質生產工業等，以及利用微生物之醱酵技術於培養植物細胞生產有用物質與生產細胞的方法。
446019
Fermentation Engineering
３Ｅ
P. M. Li
,Ｓ
The course bases on the knowledge of applied microbiology to discuss the related fermentation industry: brewing, organic acids, food fermentation, amino acids, enzymes, antibiotic, etc. The course also covered the technique of cell production.

446020
生物污染控制
３
選
李柏旻
下
本課程內容如下：1.概論2.水污染3.空氣污染
4.固形物污染5.污染處理與控制。
446020
Biological Pollution Control
３Ｅ
P. M. Li
,Ｓ
The contents of the course include: 1.Basic concept, 2.Water pollution, 3.Air pollution, 4.Solid waste pollution, 5.Waste treatment and control.

446021
軟性感測元件製程技術
３
選
盧威華、林鉉凱
下
本課程主要介紹軟性感測元件製程技術，其授課內容包括薄膜沉積、微影蝕刻、雷射原理、電極圖案化、捲對捲傳輸、先進封裝與感測元件應用等製程技術與設備。讓學生了解未來投入相關產業該具備的技術。【內容綱要】:1.簡介2.薄膜沉積3.微影蝕刻4.雷射原理5.電極圖案化6.捲對捲傳輸 7.先進封裝8.感測元件應用
446021
Flexible sensor device process
３Ｅ
W. H. Lu, H. K. Lin
,Ｓ
This course is designed to introduce flexible sensor device process. The content includes the thin film, lithography, etch, principle of laser, electrode patterning, Roll to Roll process, advance packing and application. The course will offer the basic knowledge relative to flexible electronics field. 1.Introduction, 2.Thin film, 3.Lithography, 4.Etch, 5.Principle of laser, 6.Electrode patterning, 7.Roll to Roll process, 8.Advance packing, 9.Application
215

