生物機電工程系四技部中英文課程內容摘要
Department of Biomechatronics Engineering

1、 必修科目Required Courses

442001
生物機電工程概論
２
必
合授
上
本課程主要介紹生物機電工程的基本原理、組成、目前研究趨勢與應用範例，介紹主題包括生物技術產業的工程化、農漁牧產業的自動化生產及醫學工程技術等。
442001
Introduction on Biomechatronics Engineering
２
Ｒ
All Teachers
,Ｆ

This course presents the principle, components, current research and application examples in biomechatronics engineering. Topics consist of engineering in biotechnology industry, automation in agricultural, fishery, and animal productions, and biomedical engineering.

442002
工廠作業與實習
３
必
洪辰雄
上

本課程內容包括工廠安全、量具使用、工具修磨、鉗工、銲工、油漆工、水管工、電工、混凝土工、板金及展開圖等。配合正課讓學生練習在工廠工作之技能，本課程內容包括工廠安全、量具使用、工具修磨、鉗工、銲工、油漆工、水管工、電工、混凝土工、板金及展開圖等。
442002
Workshop Operation and Practice
３
Ｒ
C. H. Hung
,Ｆ

Course contents include the safety of workshop, the use of measuring tools, tool grinding, bench work, welding, paint work, pipe work, electrical work, concrete work, sheet material work and developing etc. Match up the program training students to learn the skill which they will work in the plant, course contents include the safety of workshop, the use of measuring tools, tool grinding, bench work, welding, paint work, pipe work, electrical work, concrete work, sheet material work and developing etc.

442003
生物學
３
必
生機系
下

生物學為研究生物之一切生命現象的科學。舉凡生物之生命機能，外部型態，內部構造，生存環境，種屬之間的關連，以及個體和種族與環境之間的關係等，均為生物學之討論範圍。此外，從討論所得的事實，進一步推求生物間的自然法則，也是生物學所要達成的使命。本課程之內容涵蓋：生物之生命現象的特質；基因及其表現；生物之體制、構造與功能；生物和生命訊息之傳遞；等穩性之維持和整合性之運作；分類與演化；各分類物種之特性及其與演化相關物種之關聯性；和分類物種及其與環境之間的互動關係等。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，以瞭解生物間的自然法則，並拓展修習其他相關生命科學課程之能力。
442003
Biology
３
Ｒ
Department of Biomechatronics Engineering
,Ｓ

Objective of this course is to give students more confidence for learning life Science and abilities in the utilization of bio-productive system. Topics include the following subjects: the forms and functions; the genes and gene expression; uptake and excretion of the nutrients; stimulation, transmission and action of the messengers; homeostasis and interaction of the systems; the biological behaviors; the evolution of biological diversity; an introduction to the biological ecology of the earth, and so on. Aiming to well establish the basis of applied courses advanced in the biological science, students are required to discuss and to prepare the relative reports.

442004
程式語言與實習
２
必
謝清祿
下

本課程主要透過 C++ 介紹程式設計的概念及其相關指令的語法與程式結構，介紹主題包括整合開發環境介紹、程式設計基本流程、資料基本型態與運算子、輸出與輸入、選擇結構、重覆結構、繪圖、認識陣列、指標與字串、函式、檔案、指標與鏈結串列、物件與類別等。
442004
Programming and its practice
２
Ｒ
C. L. Hsieh
,Ｓ

This course uses C++ to demonstrate the programming concept, instruction and algorithm. Topics include introduction of integrate development environment, fundamental process of programming, input and output, selection structure, repetition structure, drawing, array, pointer and string, functions, files, pointer and linking, object and class, database with programming, internet with programming.

442005
電工學與實習
３
必
李經緯
下
本課程的主要內容為各種電路的特性分析，直流電路與交流電路為最主要目標磁學及其應用亦為探討之對象。討論各種電路系統所含括的元件及迴路，並以電路圖表示各電路之關係。使學生對電學原理有基本認識。實習包括三用電錶之認識及應用；交直流電壓測試；電阻及歐姆定律、串並聯電路及克希荷夫定律；重疊原理；直流功率及最大功率輸出測試；RLC串聯諧振；RLC並聯諧振；LC濾波實習；變壓器特性實習；熱敏電阻及熱控電路；示波器的認識；整流實習；馬達轉速與輸出功率；發電機之認識；基礎供電設計。
442005
Electrical Engineering and Lab.
３
Ｒ
C. W. Lee
,Ｓ

The theme of this course is the analysis of electric circuits. Especially D.C-circuits and A.C-circuits. The theory of magnetism and its application will be also discussed. The various components and interconnection of an electrical system comprise what is described as an electric circuit, and a circuit diagram is a graphic representation of an electric circuit. It provides the basic concept of electric circuits. The main topics of this course includes: Use of meters (AV)；DC. AC. Voltage；Resistor and Ohm’s Law；Serial and Parallel circuit and  Kirchhoff’s law；Super position theory；DC power testing and maximum power output testing；RLC in Series (resonance)；RLC in parallel；.LC pass-filter testing；Characteristics of Transformer Testing；Thermal Resistor and Thermo-control circuit testing； Oscilloscope Training; AC-DC Testing； Speed and power of a motor；Generator；Fundamental Design of Transmission and Distribution system.

442006
工程數學(1)
３
必
傅龍明
上

本課程的主要目的在介紹學生了解工程上必須之數學知識,培養學生解決工程上數學問題的計算能力。
442006
Engineering Mathematics (1)
３
Ｒ
L. M. Fu
,Ｆ
In this course, the necessary mathematic knowledge in engineering will be introduced, and develop students with the calculating ability of solving mathematic issues in engineering.

442007
靜力學
３
必
陳志堅
上

本課程主要介紹剛體於靜止狀態下之平衡問題，內容包括基本概念、力的分解、力系的合力、質點力的平衡、剛體力的平衡與等效、形心與質心、分佈力、結構分析、摩擦、慣性矩及虛功原理等。
442007
Engineering Mechanics of Statics
３
Ｒ
J. J. Chen
,Ｆ

Equilibrium of rigid body on static conditions is the main issue of this course. The topics presented in this course include fundamental concepts, statics of particles, equivalent of force and forces system, equilibrium of particle and rigid body, friction, centroids and center of gravity, structure analysis, moment of inertia, and virtue work etc.

442008
工程圖學與實習
３
必
李經緯
上

本課程目標在訓練學生以點、線、面精確描述物體的形狀，內容包括：正投影圖、寫生圖、俯視圖、一點透視圖、兩點透視圖、三點透視圖、斜視圖、剖面圖、交線、展開圖、公差與配合、尺寸與註解、表面粗度、標準零件圖、.焊接符號。訓練學生真正動手以點、線、面精確描繪物體的形狀，實習項目包括：正投影圖、寫生圖、一點透視圖、兩點透視圖、三點透視圖、俯視圖、剖面圖、交線、展開圖、尺寸與註解、標準零件圖、焊接符號圖。
442008
Engineering Graphics and Lab.
３
Ｒ
C. W. Lee
,Ｆ
The purpose of this course is to train the students how to describe the shape with points, lines and planes. Course contents include: orthographic views, pictorial views, auxiliary views, one point perspective, two point perspective, three point perspective, sectional views, intersections, developments, tolerance and fits, dimension and notes, surface roughness, standard parts, welding symbols. This course gives students chance to draw the shape of bodies with points, lines and planes, course contains: orthographic views drawing, pictorial views drawing, one point perspective, two point perspective, three point perspective, auxiliary views drawing, sectional views drawing, intersections drawing, developments drawing, dimension and notes drawing, standard parts drawing, welding symbols drawing.

442009
熱力學
３
必
陳志堅
上

本課程主要為探討能量、能量轉換以及能量與物質間交互作用。內容包括熱力學、能量和能量之傳遞、熱力學定律、熱力學循環分析與氣體循環之應用、可用能與可逆性之分析與應用、熱力學性質間之關係與狀態方程式。
442009
Thermodynamics
３
Ｒ
J. J. Chen
,Ｆ

The objectives of this course are to provide an integrated introductory presentation of thermodynamics, fluid mechanics, and heat transfer. The topics include thermal systems engineering, using energy and the first law of thermodynamics, evaluating properties, the second law of thermodynamics, using entropy, gas power systems, etc.

442010
機構學
３
必
吳瑋特
下

本課程主要介紹機械元件機構圖畫表示、機械利益與自由度計算、連桿裝置的位移、速度及加速度分析，連桿機構、凸輪機構、齒輪、輪系、摩擦及撓性傳動等機構作用原理與在生物產業的應用情形。
442010
Mechanisms
３
Ｒ
W. T. Wu
,Ｓ
This course is designed to introduce kinematics of machines. The topics include mechanism diagram drawing, mechanical advantage and degree of freedom analysis for machines, displacement, velocity and acceleration analysis for linkage mechanisms. The application of mechanisms such as linkages, gears and gear trains, cam, friction and flexible transmission are also presented in this course.

442011
電子學與實習
３
必
張仲良
下

本課程內容主要教授基礎電子元件物理特性與電路特性分析，透過克希荷夫電壓與電流定律以及歐姆定律推論電路系統輸出與輸入間的響應並計算電路中各元件之物理特性值。授課章節包含基礎儀表、二極體特性與應用電路、雙接合面電晶體、場效電晶體、運算放大器以及電源電路，學生修習此課程後可建立未來投入電子與半導體相關產業之所需之專業基礎能力。
442011
Electronics and Practical
３
Ｒ
C. L. Chang
,Ｓ

The aim of this course is to encourage the students to learn how to realize the semiconductor components and the characteristics of integrated circuits. They will know the techniques to design of circuits and to solve such problems with analysis method. This captivating program will present electricity, semiconductors, operational amplifiers (OPAs) as well as power supply circuit, etc. Through deminstrations and basic circuit analysis and design, students will build basic concepts of electronic in domestic and industry application.

442012
電腦輔助製圖與實習
３
必
李文宗
下

本課程包含一般課程與實習，分別是兩個小時一般課程與兩個小時實習。 本課程主要在訓練學生學習CAD軟體 (例如SolidWorks, Autodesk Inventor, PTC Pro/Engineer等)之各種指令操作，使其熟悉電腦繪圖之基本程序操作與設計意念的表達，並透過實習課程的演練，加深學生的電腦繪圖能力與設計意念的表達。
442012
Computer Aided Drafting and Lab.
３
Ｒ
W. T. Lee
,Ｓ
The course has four semester hours (2 lectures and 2 labs).  The purpose of computer aided drafting is to help the student practice the commercial CAD Software, such as SolidWorks, Autodesk Inventor and PTC Pro/Engineer etc.  Learning is reinforced through laboratory workshop that could be used to measure student understating.  This is an introductory course in computer aided drafting/ design. Students will learn basic CAD software commands, tools, multi-view drawing and dimensioning techniques. For successful completion of this course a comprehensive examination over the use and execution of CAD will be required.

442013
材料力學
３
必
許益誠
下
材料力學是一門以靜力學和微積分為基礎,探討元件受力變形的學科。在本課程中，學生將學習材料在不同的受力條件下產生的應力與應變、探討軸、樑等結構的負載與變形關係。
442013
Mechanics of Materials
３
Ｒ
Y. C. Hsu
,Ｓ
Mechanics of material is a subject based on statics and calculus, to discuss the deformation of forced elements. In the course students will learn the material stress and strain for various loadings, investigate relation between the local and deformation of shaffs and beam.

442014
自動控制
３
必
蔡循恒
下

本課程旨在自動控制理論的介紹,希望藉由本課程提供學生對控制系統的分析與設計有所認識。其內容包括控制系統的數學模式、羅斯準則、梅森法則、根軌跡法、頻率響應。
442014
Automatic Control
３
Ｒ
H. H. Tsai
,Ｓ

The aim of this course is to introduce automatic control theory, and provides the students with understanding of analysis and design of control systems. The course includes as follow:  mathematic model of control system, Masson rule, Routh Hurwitz criterion, root locus, and frequency response.

442015
可程式控制原理與應用與實習
３
必
李經緯
上
本課程要旨為介紹近來工業界最常用之順序控制器，其優點為精確，功能大，價格低，抗高溫及擴充性大。課程內容包括︰控制器軟硬體介紹、撰寫程式、週邊設備元件、迴路解析、安裝及維修。訓練學生能實際操作可程式控制器能力，包括程式撰寫，週邊設備架設，基本迴路及組合迴路安裝，以及系統安裝與維修。可使學生於就業機會有更深的認知及其基本操作技能。
442015
Theory and Application of PLC and Lab.
３
Ｒ
C. W. Lee
,Ｆ

The purpose of this course is to introduce the most-used programmable controller (PLC) in industries. The advantages of PLC are precision, easy use, anti-hightemp, and easy-expand. The course includes as follow: hardware and software of PLC, programming of PLC, maintaining and installing of PLC. The aim of this course is to develop the students with the ability of operating programmable controller .The course's subjects include the PLC programming, the peripherals setup, and systems installation and maintaining. Students will capable of identification of internships, employment opportunities and basic operation skill.

442016
感測元件原理與應用
３
必
謝清祿
上

本課程主要介紹感測元件的種類、基本原理、構造、及應用方法。介紹主題包括感測器與轉換器基本原理、配合電路、溫度感測器、機械(力、速度、位移)感測器、光感測器、聲音感測器、化學性感測器、流量感測器、配合傳輸方式與全球定位系統等。
442016
Principle and applications of Sensor elements
３
Ｒ
C. L. Hsieh
,Ｆ

This course introduces the types, basic theory, devices, and its applications of sensor elements and devices. Topics include sensor and transducer, basic circuits, temperature sensors, mechanics sensors, light sensors, sound sensors, chemical sensors, fluids sensors, data transmit, and global position system.

442017
生物程序工程
３
必
李柏旻
上

本課程包括細碎、造粒、混和、攪拌、選別、除雜、切割、包裝、乾燥、冷凍、凍結、貯運，操作中使用機械原理、結構與應用及其他相關等工程。
442017
Bio-Process Engineering
３
Ｒ
P. M. Li
,Ｆ

This course include: Size reduction, granulating, mixing, agitating, sorting, cleaning, cutting, packaging, drying, refrigerating, freezing, transportation and storage, theory, construction and application of operation … etc.

442018
機電整合與實習
３
必
蔡循恒
下

機電整合是一門以自動控制理論為基礎，以電腦控制技術為方法來整合機械、電機、電子、電腦控制的整合性技術於工業產品製造與生產程序作業上。因此機電整合可以說是藉由信號的傳遞與回授控制方法將控制、電腦、電子、感測、機械等技術結合為完成自動控制目的而發展出的一種系統化工程技術。此課程所涵蓋的內容包括：基本自動控制、模式建立及設計、系統整合、驅動器及智慧型控制器、電機元件、類比與數位電子元件、微處理機技術等。
442018
Mechatronics and Practice
３
Ｒ
H. H. Tsai
,Ｓ

Mechatronics is a course based on automatic control theory and computer control technology. It utilizes a synergetic integration engineering with electrical, electronic, and computer control in the design and manufacturing of industrial products and processes. In other words, Mechatronics is a course based on feedback control and signal processing to integrate the mechanical technology with technologies of control, computer, electronic and sensor, in development of a systematic engineering technique for achieving certain control goal. This course will include the following discussions : basic automatic control, modeling and design; system integration; actuators and sensors; intelligent control; electrical; analog and digital electronic devices, microprocessors, etc.

442019
生物產業機械與實習(1)
３
必
洪辰雄
下

本課程是以生物本身或其個別要素為對象，分別介紹其生產相關之機械，主要著重於機械原理、構造、應用與生物的關係，其內容包括生物產業機械概論、生物產業機械作業與成本分析、能源相關機械、細胞、組織相關機械、播種、移植、收穫、調製機具、畜產、水產、營養、藥劑相關機械。
442019
Biological Industry's Machinery and Lab. (1)
３
Ｒ
C. H. Hung
,Ｓ

The main purpose of this course is to introduce Biological industry's related machinery including the theory, structure, and applications. The content as follows: introduction, operation and cost analysis, energy related machine, cell, organ, machine, seeding, transplant, harvest, livestock and fish, nutrition, pesticide, related machine  

442020
生物環境控制工程與實習
３
必
謝清祿
上

本課程主要由工程的角度介紹植物與動物的生長與環境因子的關係，包括溫度、濕度、光量、光質、光週期等，並介紹溫室環控基本理論，包括空氣圖、熱能平衡、通風、遮蔭、噴水等控制理論與方法，並透過基本環控元件、模擬軟體與現場溫室等讓學生進行實習。
442020
Environment control and its practice for bio-industry
３
Ｒ

C. L. Hsieh
,Ｆ

This course aims to introduce the growth of plant and animal interacted with environmental factors, which from the viewpoint of engineering. These factors include temperature, humidity, and light. Topics of fundamental theory of environmental control, such as psychometrics, heat and energy balance, ventilation, shading, and spraying, is also presented. Devices and elements of environmental control as well as simulation program and green house are used in practical operation for students.

442021
生物產業機械與實習(2)
３
必
洪辰雄
上

生物產業機械(2)是延續(1)之課程，就生物生產過程中，生物代謝所須物質、生物生長環境、生物生長控制、土方作業、生物產業機械系統等做完整的敘述，其內容如下土壤相關機械、水、空氣相關機械、環境控制機械、訊息控制機械、施工機械、生物產業機械系統。
442021
Biological Industry's Machinery and Lab. (2)
３
Ｒ
C. H. Hung
,Ｆ

The objective of this course is to extend the Biological industry's machinery (2) training. The content includes the process of Biological industry's for metabolism requirement, growth environment, and growth control machinery. their subject are soil related machine, and water, air related machine, and environmental related machine, and message related machine, and construction machine, and Biological industry's  machine system.

442022
非破壞檢測與實習
３
必
洪辰雄
上

本課程主要介紹非破壞性檢測基本原理、方法及評估，其內容有液滲、超音波、渦電流、射線、磁粒、熱偶影像等檢測，而畜產脂肪、瘦肉、水果甜度、成熟度、內部損傷等檢測方法也包括在內。實習內容包括超音波、X射線、渦電流、熱偶影像、目視…等生物產業界常用之檢測方法，透過檢測儀器、使用規範、檢測程序等進行示範與解說，搭配實習及錄影帶的觀賞，使學生認識NDT之應用及其基本操作技能。
442022
Non-Destructive Evaluation and Lab.
３
Ｒ
C. H. Hung
,Ｆ

The aim of this course is to introduce NDT evaluation and inspection theory. The subject include penetrant, ultrasonic, eddy current, radiographic, magnetic particle, thermography testing. The animal fat and loin muscle issume, fruit sweet, naturity etc bio-production testing are also covered in this course. The experiment’s contents include Ultrasonic, X-Ray, eddy current, hermography, Visual.etc. The common use inspection methods in biology industry are introduced by instruments, operation rule, nspect procedure demo and explain. he video tape is also used to let students understand the NDT applications and basic operation skill.
442023
專題討論
０
必
合授
上

此課程邀請全國生物機電工程有關人物來校演講。演講對像是四技應屆畢業生。演講內容除了生物機電工程外亦包括其他相關領域。使學生獲得生物機電工程方面的知識，亦有機會接觸其他方面的知識。
442023
Seminar
０
Ｒ
All Teachers
,Ｆ

This course invites speakers in the field of biomechatronics engineering around the nation. Major audience is the undergraduate students. The content of speech includes both Bio-systems Engineering and other fields that fulfill students’ interests. Students obtain knowledge not only from Bio-systems Engineering field, but also from other interesting fields from this course.
2、 選修科目Elective Courses
442024
微積分(2)
３
選
生機系
下

本課程希望在一學期中，能使學生對積分有充分的瞭解、培養邏輯推理、啟發思考創造、強化計算演繹並注重應用與作圖，以建立同學未來學習工程數學及相關專業課程之數學基礎，充分達到學以致用的目的。課程內容包括：1.不定積分與定積分，2.積分法則，3.瑕積分，4.定積分的應用，5.級數，6.偏導數，7.空間幾何與向量微積分。 
442024
Calculus (2)
３
Ｅ
Department of Biomechatronics Engineering
,Ｓ
This course aims at developing comprehension of integral, activating capabilities of logic inference and induction, enlightening confidence and independence, strengthening calculating abilities with an emphasis on its application and diagram, furnishing a sound basis for future specialty. The content includes: 1.Indefinite and Definite Integral, 2.Techniques of Integration, 3.Improper Integral, 4.Application of Integration, 5.Infinitr Series, 6.Partial Derivative, 7.Basic Vector Analysis. 
442025
普通物理學(2)
３
選
生機系
下
本門課介紹大學普通物理中，有關電學、磁學及光學等三大項，介紹內容包括電荷、電力與電場；電位能與電位；電路元件、獨立電壓源與電容器；電流、電阻與直流電路；磁力與磁場；電磁感應的法拉第定律；正弦交流電路分析；幾何光學；物理光學；狹義相對論及量子力學導論。
442025
Physics (2)
３
Ｅ
Department of Biomechatronics Engineering
,Ｓ

This course introduces topics about electrics, magnetic, and optics. Details on the topics include electric charges, electrical forces, and the electric field; electric potential energy and the electric potential; circuit elements, independent voltage sources, and capacitors; electric current, resistance, and dc circuit analysis; magnetic forces and the magnetic field; faraday's law of electromagnetic induction; sinusoidal ac circuit analysis; geometric optics; physical optics; the special theory of relativity; and modern physics.

442026
統計學
３
選
吳瑋特
上

本課程主要介紹敘述統計與推論統計的基本原理及應用，內容包括資料的統計量數、統計資料的陳述、機率、隨機變數的分配、間斷機率的分配、常態分配、抽樣理論、參數估計、假設檢定、迴歸與相關及變異數分析；課程中並介紹個人電腦軟體於統計上的應用。
442026
Statistics
３
Ｅ
W. T. Wu
,Ｆ
Statistics concerned with the study of descriptive statistics and inferential statistics. The topics introduced include statistic parameters of data, description of data, probability, distribution of continuous random variables, distribution of discrete random variables, normal distribution, sampling, estimation, hypothesis testing, regression, correlation and analysis of variance. Personal computer software is also applied.

442027
資源循環技術
３
選
李柏旻
上

本課程教育目標在讓學生瞭解何謂生物資源？做為能源作物的最佳生產方式，如何將生物資源轉換為能源的型態以及此類能源的利用方式。課程內容包括：（１）生物資源概述（２）生物資源生產技術（３）生物資源轉換能源技術（４）生物資源的利用（５）生物資源的應用（６）能源、經濟與市場。
442027
Resource Recovery Technology 
３
Ｅ
P. M. Li
,Ｆ

This course introduces one of the competitive bioresource--biomass energy, how to gain the optimizing production of energy crops, how to convert bioresource into energy and how to use the energy. Including (1) Introduction to bioresource and its transform technology. (2) Techniques of bioresource production. (3)Bioconversion techniques. (4) Application of bioresource. (5) Application of bioresource with other renewable energies. (6) Energy, economics and markets.

442028
微生物學
３
選
李柏旻
上

本課程之目的，在使學生瞭解大生物細胞之形態，構造及功能，以及微生物的生長與代謝，遺傳及防治。內容包括：微生物之形態及分類、微生物之細胞構造及功能、微生物之遺傳、微生物之控制等。
442028
Microbiology
３
Ｅ
P. M. Li
,Ｆ

The purpose of this course is to study the microbiological science and to give students the basic knowledge for further study of phytopathogenic morphology. Course contents include the morphology, structure and function of microorganisms, microbial growth and metabolism, microbial genetics, and the control of microorganisms. The course contains morphology and idenfification of microbiology, cell structure and function of microbiology, microbial genetics, control of microbiology.

442029
生物技術
２
選
生機系
上

介紹生物計數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。
442029
Biotechnology
２
Ｅ
Department of Biomechatronics Engineering
,Ｆ

Introduce the concept of biotechnology and it’s 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.

442030
影像處理原理與應用
３
選
謝清祿
上

課程主要介紹有關數位影像處理的基本原理及應用技術，同時著重以程式處理影像之基本訓練。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課題，並介紹目前影像處理之硬體及軟體，以及影像處理在農業及生物學上之應用實例。使用的影像程式語言、函式庫與軟體包括C++, OPENCV, MATLAB。
442030
Principle and Application of Image Processing
３
Ｅ
C. L. Hsieh
,Ｆ

In addition to programming technique, the principle and techniques of digital image processing will be presented in this course. The digital image data structure, transforming methods, image enhancing technique and features extraction are the issues presented in this course. The software and hardware for digital image processing and applications in agriculture and biology are introduced as well. Programming language and library used in here includes C++, Opencv, and MATLAB.

442031
計算機在生物系統之應用
３
選
李經緯
上

本課程乃針對生物系統工程有關連的各種問題為對象，熟練各種數值計算、統計之程式設計，以數學、統計計算領域直接解析生物系統工程上的問題。使學生對生物系統工程分析有基本能力。
442031
Application of Computer in Biosystem Engineering
３
Ｅ
C. W. Lee
,Ｆ

The objects of this course point at involving each questions of biosystem engineering, practicing each kind of programs designing about numerical mathematics or statistics, solving the problem of biosystem engineering. It provides the basic ability analysis of biosystem engineering.

442032
應用微生物
３
選
李柏旻
下

講授與產業利用有密切關係之微生物，包括發酵、環保及特用化合物等領域，介紹其型態、生理、代謝等特性，並說明利用此等微生物之處理廢棄物、生質能轉換、菌體生產、酒類生產、有機酸生產、胺基酸生產、酵素生產、抗生物質生產、生理活性物質生產等之方法。
442032
Application of Microbiology
３
Ｅ
P. M. Li
,Ｓ

The course discusses morphology, physiology and metabolism of some industries related microbes including the fields of food fermentation, environmental protection and special chemical production. Based on the basic knowledge of microbiology to discuss the technology of agricultural waste treatment, resource regeneration, biomass production, brewing, organic acids, amino acids, enzymes, antibiotic, bioactive compound production etc.

442033
工程數學(2)
３
選
傅龍明
下

本課程主要內容包含下列各章及要節：向量微積分：純量場與向量場、梯度、散度、強度、線積分、雙重積分與三重積分、格林定理；符立葉分析：符立葉級數，積分與換；偏微分方程式：分離變數法、波方程式、熱方程式、拉卜氏方程式之解；複變數分析：複變數、複變可析函數、複變數積、柯西積分公式及餘數定理。
442033
Engineering Mathematics (2)

３
Ｅ
L. M. Fu
,Ｓ

本課程主要內容包含下列各章及要節：向量微積分：純量場與向量場、梯度、散度、強度、線積分、雙重積分與三重積分、格林定理；符立葉分析：符立葉級數，積分與換；偏微分方程式：分離變數法、波方程式、熱方程式、拉卜氏方程式之解；複變數分析：複變數、複變可析函數、複變數積、柯西積分公式及餘數定理。
442034
動力學
３
選
許益誠
下

本課程主要介紹物體運動情形的力學分析，包括質點運動學(牛頓第二運動定律、能量與衝量法)、多質點系統、剛體運動學、剛體平面運動(力與加速度、能量與衝量法)、剛體在三度空間中的動力學及機械振動。
442034
Engineering Mechanics of Dynamics
３
Ｅ
Y. C. Hsu
,Ｓ

This course reports the principle of motion body. Issues include kinematics of particles (Newton’s second law, energy and momentum methods), systems of particles, kinematics of rigid bodies (forces and acceleration, energy and momentum), kinetics of rigid bodies in three dimensions, mechanical vibration.

442035
生物材料學
３
選
吳瑋特
下

介紹生物材料之基本觀念及其所涵蓋之:金屬類生態環境材料、無機非金屬類環境材料、高分子類環境材料、高分子類以及生物環境材料等介紹生態環境材料。包括介紹生態與可持續發展的關係及協調性評價等。
442035
Biomaterials
３
Ｅ
W. T. Wu
,Ｓ

Introduce the concept of biomaterials: metal biomaterials, bioinorganic nonmetal biomaterials, biopolymer, functional materials adjustable to ecology and environment, the interaction between material and water (particularly hydrophobic interaction) and agricultural biotechnology field (particularly plant tissue culture technology).

442036
Biomass Engineering Creativity-in-Action
３
選
李柏旻
上
以活用能源為實例，如廢棄物資源化，Biogas，生質柴油(生質酒精)之生產，將其資源如何普遍化之條件明朗化，講述對永續社會組成之重要關係。透過實作進行生質能源之生產實習，以系統化思維，發揮創造力，並將其加入實作之對象進行競賽。
442036
能源創意實作
３
Ｅ
P. M. Li
,Ｆ

Illustrating cases of the biomass application, such as bio-resource recycling, production of biogas, and biodiesel(or bioethanol). Clarify the conditions on how to generalize above, and discuss how they affect the society applying biomass resource. Through the illustrating and practicing on production of biomass application, students can be trained to think systematically, and to deploy their creativity, then they can join the study and the future contest on biomass applications.
442037
生物儀器學
３
選
蔡循恒
上

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。
442037
Bio-Instrumentation
３
Ｅ
H. H. Tsai
,Ｆ
Introduce 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 analyses, include blood vessel tip volume amount examine, breathe with pulse, body temperature amount examine, medical image deal with.

442038
流體力學
３
選
苗志銘
上

本課程主要是教導學生認識流體的基本現象，流體力學主要探討流體靜止或流動之行為、流體的特性、流體壓力的變化、流體運動學以及流體現象（包括管流、外環流體、壓縮與不可壓縮等流體）之數學表示式，將有系統的介紹與探討。內容包括流體靜力學、流體靜力學、統御方程式、有限體積法、微分方程式分析、不可壓縮流無黏性流、因次分析等重要課題。
442038
Fluid Mechanics
３
Ｅ
J. M. Miao
,Ｆ

This course provides fundamental aspects of fluid mechanics such as fluid properties, pressure variations in fluids at rest and in motion, fluid kinematics, and mathematical description of fluid phenomena like internal, external, incompressible, and compressible flows. This course also introduces fluid statics, governing equation, control volume analysis, differential analysis, incompressible inviscid flow, dimensional analysis etc. So the students can understand the basic fluid phenomena. 
442039
工程材料
３
選
吳瑋特
上
本課程主要介紹材料的特性、結構、熱處理及損壞等原理，內容包括簡介、材料機械性質、晶體結構、相分析、相圖、相變化、材料強化、鋼鐵材料介紹、合金設計與選用、熱處理、非鐵材料介紹、材料破損、腐蝕等。
442039
Materials of Engineering
３
Ｅ
W. T. Wu
,Ｆ
This course introduces the properties, structures, treatments, and damages of engineering materials especially in metal. The topics includes introduction, mechanical properties of material, structure of crystal, phase analysis, phase diagram, phase change, strength of material, material of steel, design and selection of alloy, treatment, Non-ferrous metals, damage and erosion of metals.

442040
內燃機與實習
３
選
洪辰雄
上

本課程主要介紹汽、柴油引擎及瓦斯車等之構造原理，其內容包括引擎結構、基本熱力學原理、內燃機循環、燃料與油料、燃料電池、電腦噴射式引擎等項目。實習主要由工具的認識開始，以汽油、柴油、四衝程與二衝程等引擎實習為主，配合各種模型的解說進行分解組合，使學生了解引擎內部的結構，並搭配儀器進行檢測，使學生對於汽、機車引擎具備DIY維修的基本能力與知識。
442040
Internal Combustion Engine and Lab.
３
Ｅ
C. H. Hung
,Ｆ
The aim of this course is to introduce the principle of gas﹐diesel engine and LPG-car. The subject include engine construction﹐fundamental thermal dynamics﹐internal combustion engine cycle﹐fuel and fuel cell﹐computer injection engine etc. The objective of this course is to start with tool using and main with the gas-diesel four- stroke engine and two- stroke engine practice. Several training model are used to assemble training. To make students understand the structure of engine and ability of DIY.

442041
生質能源轉換
３
選
蔡文田
上

本專業課程之主要目的，在討論國內能源(含生質能源)供需現況、能源與環境議題、生質能利用相關法令、生質物種類與產生量現況、生質物化學/熱化學特性及其分析原理、生質物物理特性及其分析原理、生質物直接焚化技術、生質物熱解與炭化技術、生質物氣化技術、生質物液化技術、生質物衍生固體燃料技術(RDF)、氣電共生技術(CHP)等
442041
Biomss Energy Conversion
３
Ｅ
W.T.Tsai
,Ｆ

The main objective of this professional course is to discuss current status of the domestic energy (including biomass energy) supply and demand, energy and environmental issues, regulatory systems regarding biomass energy utilization, types of biomass and its generation status, chemical/thermochemical properties of biomass and its analytical principles, physical  properties of biomass and its analytical principles, direct incineration of biomass, pyrolysis and carbonization of biomass, gasification of biomass, liquefaction of biomass, solid fuel (refuse-derived fuel, RDF), combined heat & power, and so on. 
442042
實驗設計與方法
３
選
陳志堅
上

本課程主要介紹試驗設計與資料分析的方法，並利用電腦軟體進行資料的分析與探討，課程內容包括導論、簡單的比較試驗、變方分析、資料轉換、完全隨機設計、隨機完全區集設計、拉丁方設計、複因子試驗、複因子直交表試驗、迴歸分析及反應曲面法等。
442042
Experiment Design and Method
３
Ｅ
J. J. Chen
,Ｆ

This course will introduce the theory and application of experimental designs and data analysis. The computer software for data analysis is also presented. The items introduced in this course include introduction, simple comparative experiments, analysis of variances, data transform, completely randomized design, randomized complete block design, Latin square design, factorial resign, factorial orthogonal design, regression analysis, and response surface method, etc.

442043
微處理機原理與應用與實習
３
選
張仲良
下

本課程主要介紹八位元微處理器的基本硬體架構以及其使用方法，配合使用Microchip PIC18系列微控制器作為基本微處理器各個硬體與功能的說明。其內容包含PCI微控制系列相關簡介、組合語言指令、C語言指令、基本輸入輸出控制、微控制實驗板元件配置與各部電路說明以及系統中斷與周邊介面運用等，學生在修習完課程後能了解微處理器運作的方法與技巧。並能進一步地針對新的需求發展出所需的微處理器應用程式。
442043
Principles and Applications of Microprocessors
３
Ｅ
C. L. Chang
,Ｓ

This course provides a comprehensive look into the architecture, programming, and interfacing of the microcontroller. It also explains the PIC18 microcontroller, discusses how to perform in both assembly and in C-language, and then provides a solid discussion of interfacing, complete with a diverse set of exercises. The course finally will require students to complete homework tasks to build their skills.

442044
反應工程
３
選
李柏旻
下

本課程主要介紹生物反應器的基本構造、應用原理及基礎設計理論，並藉由實際的觀察操作，增加理論與實務的結合。介紹內容包括生物生長動力學、發酵的形式、連續培養與發酵、好氣性培養的氧氣供應、培養機的熱殺菌、空氣的除菌、反應裝置、無菌操作、量測與控制。
442044
Reaction Engineering
３
Ｅ
P. M. Li
,Ｓ
This course presents the basic types, structures, and principle of application and design theory of bioreactor. By practical operation impresses the combination of theory and application. Main topics include dynamics of bio-growth, types of fermentation, continuous culture and fermentation, supplements of oxygen in aerobic culture, heat sterilization on culture vessels, sterilization of air, reacting equipments, aseptic operation, measurements and controls.

442045
生物系統模擬
３
選
謝清祿
下

本課程主要介紹分析生物系統的基本概念與方法，建立系統之數學模式，包括靜態與動態之線性及非線性模式、並應用電腦軟體進行模擬與分析，進而探討系統最佳化。課程內容包括系統、模式與模擬之關係、數學模式之建立及工程問題之解析方法與技術、電腦模擬語言之介紹，並應用於生物系統工程相關問題如動物生產、作物生產及微生物生長模擬分析等。
442045
Simulation for Biosystems
３
Ｅ
C. L. Hsieh
,Ｓ

This course introduced the principle and methods of mathematic modeling and computer simulation for biosystems. The optimum issues are also included. Major topics include relationship among system, modeling and simulation, establishment of mathematic model, model simulation and analysis. Simulation language is also introduced and used. Systems of animals and crops productions as well as the growth of micro-organism are also presented as examples.

442046
油氣壓學與實習
３
選
李經緯
下

本課程介紹各種油、氣壓的基本概念，元組件的構造、作動原理、迴路解析、以及特性與應用，使學生瞭解油、氣壓在工業界生產自動化技術上之關係與重要性。可使學生於就業機會有更深的認知及其基本操作技能。以實務與理論配合，從油、氣壓零組件之內部構造，瞭解其控制閥之各機件，再經由各種控制閥之特性實驗中加以印證，“油、氣壓是如何工作”，是“為何故障”與“如何處理故障”使學生有系統的逐漸獲得油、氣壓方面之知識。
442046
Hydraulics and Pneumatics and Lab.
３
Ｅ
C. W. Lee
,Ｓ

The course introduces the basic concept of hydraulics and pneumatics, elements structure, the analysis of circuits, principle and property. Students will learn the applications of hydraulics and pneumatics in automation field. Students will capable of identification of internships, employment opportunities and basic operation skill. Students will be required practice on piping, installation of control valves and other parts of hydraulics and pneumatics, it let students to know how is it to work, why is it to breakdown, and how to solve the problem.

442047
機械設計
３
選
許益誠
下

本課程主要介紹機械設計的程序與方法，內容包括機械設計程序、機械結構設計與分析、機械振動、傳動元件、機構設計與分析、概念設計的創意與表達、最佳化設計、細部設計的考量等。
442047
Machine Design
３
Ｅ
Y. C. Hsu
,Ｓ

Procedure and methods of machine design are the major concern of this lesson. The topics include procedure of machine design, design and analysis of machine structure, vibration, elements of transmission, design and analysis of mechanism, creativity and presentation of ideal design, optimum design, and detail design.

442048
熱傳工程
３
選
陳志堅
下

本課程內容包括熱傳學基本概念、熱傳工程的應用、熱傳導、熱對流、熱交換器設計、熱輻射等。
442048
Heat Transfer Engineering
３
Ｅ
J. J. Chen
,Ｓ
The contents of heat transfer include introduction of heat transfer, application of heat transfer engineering, heat conduction, heat convection, heat exchanger design, thermal radiation, etc.

442049
生物技術量產工程 
３
選
吳瑋特
上

本課程主要介紹生物技術量產作業之工程分析與設計之技術與方法，並以植物組織培養為例，介紹目前所用之各項量產工程技術綜合應用情形。課程內容包括生物技術簡介、工程分析、線性規劃、作業污染的控制、生物反應器、機械人、影像處理、設施環控等。
442049
Mass-Production Engineering for Biotechnology
３
Ｅ
W. T. Wu
,Ｆ

This course presents the analysis and design issues of mass-production engineering in biotechnology. Plant tissue culture is the example for application of these techniques. Thus the topics include engineering analysis, linear programming, contaminant control, bioreactors, robots, image processing, and environmental control.

442050
光學原理與應用
３
選
李文宗
上

本課程主要在介紹關於古典和現代光學的基礎知識和應用。本課程的目標在於:  1. 使學生具有光學的基本知識。2. 能運用課堂所學來了解現代光學元件和儀器的原理。3. 最終達到能應用光學在工程設計與解決工程應用之問題。 本課程之內容涵蓋：光的性質、光的基本原理、光學平面性質、高斯球面性質、薄透鏡系統、厚透鏡系統、球面鏡系統、光欄、光線追跡、像差等議題。 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，以瞭解光學基本現象，並拓展修習其他相關課程之能力。
442050
The Principles and Applications of Optics
３
Ｅ
W. T. Lee
,Ｆ

This course is mainly to introduce the fundamentals of both classical and modern optics and their applications to engineering students with limited background or minor emphasis on optics. The students will learn the basic principles of optics and then understand how the optical device and instruments work.  Finally, the students can employ the optics knowledge on Engineering design and industrial projects.
442051
機械製造程序
３
選
吳瑋特
上

本課程將介紹機械製造程序相關基礎知識，並於課程中介紹目前機械製造產業中之先進技術與工程實務，以及品質管制方法，使學生能深入了解相關產業應用製造技術之核心。本課程之授課內容包括鑄造技術、接合技術、塑性加工、切削加工、粉末冶金、表面工程、金屬熱處理、電腦數值控制、彈性製造系統及全面品質管理等。
442051
Manufacturing Processes
３
Ｅ
W. T. Wu
,Ｆ
The aim of this course unit is to acquaint the students with the basic knowledge in mechanical manufacture processes. The course also introduces to the students about the advanced technology and engineering practices for mechanical manufacturing industry. With the background, a course topic on the quality control method is presented. It is hoped that it will be very useful to students who have to learn about the essential area of the manufacturing technology for mechanical related fields. The content includes casting technology, joining technology, plastic working, machine working, powder metallurgy, surface engineering, metal heat treatment, Computer Numerical Control (CNC), Flexible Manufacturing System (FMS), and Total Quality Management (TQM).

442052
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。
442052
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.

442053
資訊管理
３
選
張仲良
下

本課程主要在於讓學生了解如何應用資訊管理知識導入高科技產業中,其內容結合管理資訊系統之理論與實務，並探討目前最新資訊管理系統應用技術，其包含資訊系統的介紹、決策支援系統、資料探勘、自動化管理、電子商務與無線射頻技術等，修課學生最終必須研讀資訊管理技術應用於植物工場的相關議題之國內外文獻，並於期末提出專題報告。
442053
Management Information Systems
３
Ｅ
C. L. Chang
,Ｓ

The goal of this course is to provide the techniques of information management and apply them in high-tech industry. The content consists of up-to-date application techniques of information management, including information system introduction, decision support system, automatic management, data mining, electronic commerce, and radio frequency identification technique. Students are supposed to work on information management and apply it to the literature review related to greenhouse and then propose project report in the end of semester.

442054
生物生產自動化工程
３
選
苗志銘
下

本門課介紹自動化工程基本原理及其在生物生產(包括農、漁、牧等產業)的應用技術。介紹主題包括自動化工程基本原則、種苗生產自動化、花卉生產自動化、稻穀收穫加工自動化、田間管理作業自動化、養殖漁業自動化、牛乳生產自動化、雞蛋生產自動化等。
442054
Automatic engineering for bio-productions
３
Ｅ
J. M. Miao
,Ｓ

This course aims to present the basic theory of automatic engineering, and its applications on bio-productions such as farm productions, finery productions, and animal productions. Presentation topics includes general consideration of automatics, seedling production, floral productions, rice harvest and processing, filed managements, in-land fishery productions, milk productions, and egg productions.
442055
生醫材料
３
選
洪廷甫
下

本課程在討論金屬、陶瓷與高分子性質與應用在整形外科和牙醫界。課程內容包括生醫材料之發展、牙醫材料之應用、複合材料在生醫工程之應用、生醫陶瓷、生醫材料之腐蝕機制以及生醫材料之工程問題。
442055
Introduction to Biomaterials
３
Ｅ
T. F. Hung
,Ｓ

The topics of this course include the properties of metallic, ceramic and polymeric materials, and their applications in the orthopedic and dental fields. The course contains the development of biomaterials, the application of materials for dentistry and dental surgery, composite materials in biomedical engineering, bioceramics, corrosion mechanisms of metallic biomaterials and engineering problems associated with materials.
442056
創意設計
３
選
洪辰雄
下

本課程之目的在培養同學具有自主創意思考的態度，介紹有系統化之創新發明的方法與步驟及工具，讓發明創意創新設計不只是靈感，而是有系統不斷的進行學習，以提昇學生之創造力、創意設計力及發明力與團隊創造設計力，以應用在專利與發明技術之產業。
442056
Creative  Design
３
Ｅ
C. H. Hung
,Ｓ

The aim of this course is to teach the students about the fundamentals of novel innovation concepts. The procedure and tools used to create the novel idea and devices are systematically introduce in the class. It is important to let students know that the creative design is not only inspired from the visual concept but also practiced with continuous learning from the whole process. The creative capacity, innovation, and co-operation performance of students will be examined in the final stage of this class. The concept of this course can be applied in the fields of patent and innovation industry.

442057
系統工程
３
選
苗志銘
下

系統工程是一跨學科領域的邏輯與方法，應用於複雜系統的設計、製造到售後服務，也就是系統生命週期的設計和管理。採用系統工程方法的主要優點是降低系統開發時間，減少整合問題，縮短產品推向市場的時間，並提高客戶滿意度。系統工程可在不同的領域實現高可靠、高效率及高性價比的產品和服務，包括通信、網絡，控制，軟體工程，生產製造及國防武器系統的獲得。本課程將簡述的系統工程的應用、範圍和原則，提供學生足夠的知識來決定是否使用系統工程手法。另外還介紹相關標準及管理組織的應用。本課程將向學生們介紹系統工程在複雜系統開發的案例，包括需求分析，概念設計，介面定義，工程設計，系統整合，設計評估，風險分析等。本課程另將著重於在開發初期，客戶和功能需求定義，需求文件，及產品進入市場前的設計和系統驗證。
442057
System Engineering
３
Ｅ
J. M. Miao
,Ｓ

System engineering is a methodology for system life cycle design and management in interdisciplinary field application. The methodology of System engineering can be applied to complex systems design, manufacturing and after-sales service, The main advantage of the system engineering approach is to reduce system development time, reduce integration issues and shorten the time-to-market and improve customer satisfaction. A high reliability, high efficiency, cost-effective and total solution product/system can be developed by system engineering approach. Application will be including communications, networking, control, software engineering, manufacturing and defense weapons systems acquisition, etc.

This course will outline the principle, scope and application of systems engineering, and provide the students with enough knowledge to decide whether or not to use a systems engineering approach. It also introduces the application of the relevant standards and management organization. Example for complex system development will be introduced in requirement analysis, conceptual design, interface definition, engineering design, system integration, design assessment and risk analysis. This course will also focus on definitions and documents of customer or functional requirements in the early stage of system development and the design and system verification before product/system delivered in the market.
442058
微熱流系統
３
選
陳志堅
下

本課程主要介紹利用細微加工技術，結合光、機、電、物理、化學、生醫等多重領域，所發展各式各樣的小型微流體系統，包括許多感測器、生物晶片等微小設備及其應用。希望建立微流體系統的入門觀念，進而培養開發未來新元件的潛力。
442058
Microfluidic System
３
Ｅ
J. J. Chen
,Ｓ

This course presents the principle and applications of micro-elements and Microelectromechanical System (MEMS) in biomechatronics engineering, such as micro-array, biochip and various sensors. The purpose of this course is to establish the fundamental ideal of MEMS and develop the ability for new design.

442059
智慧型機器人
３
選
張仲良
下
本課程內容主要讓學生建立機器人相關理論與應用技術，內容主要包含機器人種費、移動型機器人運動模型、運動控制、感測導航、自主定位原理、路徑規劃、地圖建構、群體合作協調模式等，修課生完成此門課程後可具有解釋機器人運動、控制與合作原理之能力。
442059
Intelligent Robot
３
Ｅ
C. L. Chang
,Ｓ

This course will deal with autonomous robot from both a theoretical and a practical perspective. It will contain type of robot, basics theory of robot, representation of autonomous system, map mapping, path planning, and application of robot navigation. The course will have a balanced focus on math formulations and exercise and thus will not get into too much of an involved mathematical discussion on the individual concepts. It will include some homework and a final project using MATLAB to allow for more space to assimilate the concepts than getting tied down with the mathematics.
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