College of Information Technology
Division of Electrical and Computer Engineering
Introduction
The division of electrical and computer engineering was launched in 1995 combining the existing departments of electrical engineering, control and instrumentation and radio engineering. The curriculum of our division is designed to provide knowledge in diverse areas without classification of majors. The objective of our division is to develop highly qualified technologists who could lead the information and global era of the 21st century. For this, we have identified 5 educational goals:

First, to foster practical professionals with the ability to solve problems in the general engineering areas by studying and utilizing professional knowledge in electrical area;

Second, to cultivate creative research human resources that will lead the digital era based on the high technology;

Third, to develop leaders with social responsibility and management abilities as engineers;

Fourth, to produce engineers with outstanding ability in foreign languages and international sensibilities;

Fifth, to develop engineers with healthy ethics and cultural assets.
The characteristics of the division of electrical and computer engineering to achieve these goals can be summarized into three items: first, we operate a diverse and systematic curriculum by grouping the education courses. The curriculum in the freshmen and sophomore years is composed of basic subjects in electrical area, and in the junior and senior year, students, themselves, can select their own courses from wide varieties of majors;

Second, we focus on the enhancement of application and design abilities using experiment practices and computers that can associate theoretical knowledge from the lecture into the practical knowledge. Particularly, the computer is an essential tool in research and manufacturing in the modern society; therefore, developing the ability to utilize this tool is desperately required for engineering students;

Third, we provide quality lectures to our students in undergraduate programs by inviting world renowned professors in information technology field from the top universities around the world. We also conduct international cooperative research projects  which achieve remarkable research accomplishments. Recently, we’ve organized a curriculum to conform to the Accreditation Board for Engineering Education in Korea (ABEEK) and developed custom designed courses (Samsung Electronics Information Communication Track, Intensive Instruction) where students can get ideas on up-to-date technological trends and working knowledge in order to respond to the demands of the industry. These efforts have been beneficial for students to advance into the society.
The division of electrical and computer engineering only adhere to the accreditation courses in accordance with the standards of Accreditation Board for Engineering Education in Korea.  All students entering our division must qualify for the graduation qualification according to this accreditation standard. Therefore, students are responsible for organizing the products from their development and educational curriculum – test results, reports, projects, graduation thesis, etc. – to sum up as an education portfolio, and must take exams evaluating their academic performances. Additionally, they must satisfy the graduation qualifications in the accreditation standard. For further information, please refer to the Recommended Completion Order in this handbook. To obtain this, students are recommended to acquire at least 18 (eighteen) credits in major-related cultural subjects, at least 30 (thirty) credits in Math-Science-Computer (MSC), and at least 60 (sixty) credits in major subjects (including at least 18 (eighteen) credits in design). The Recommended Completion Order and course descriptions of the subjects enlist the proportion of theory lecture, experiment and design credits. Students must refer to the number of design credits in order to acquire more than 18 credits before graduation.
Introduction to the department
The area of electrical engineering is the core of the engineering field leading the information society of the 21st century comprising wide-ranging areas from computer, electronics, automotives, automatic robots, radio communication, mobile communication, multimedia, semi conductors, aviation industry, and military industry to biotechnology. In response to this epochal demand, the department of electric engineering is composed of five majors: computer, automatic control, electron devices, multimedia communication and radio communication. The curriculum is organized and operated as an integrated and expansive education courses, providing knowledge in diverse areas in depth. The students in the department of electrical engineering will be developed as the high quality technologists leading the IT era of 21st century and further treated as the core technical human resources in the industry.
Course Description
ECE101 Introduction to Creative Engineering Design
This is an introductory course in the concept of engineering and design, creative problem solutions, design methodologies, teamwork and ethics for freshmen. It provides both the theoretical education such as introduction to basic design, and the design and practice to cultivate application abilities. At the end of the semester, students will experience the entire process of problem solving from generation of design (algorithm) plan, design, production and realization through the mini design project using Lego blocks to recognize the importance of design and production as students majoring in engineering.
ECE206 Circuit Theory
The content of the Circuit Theory includes characteristics of a basic circuit device, laws applied to the circuits, principle of linearity, circuit analysis technique and propositions for the interpretation of a basic direct current circuit as well as the answering time of the circuits with the energy storage device, inductors and capacitor. Also, students study the methods of interpreting the sine curve of alternating currents and electricity, as well as circuit interpretation in the frequency area using integral conversion. It is a prerequisite course prior to electronic circuits, signal processing, control area and a basic subject for understanding the use of electric energy in our lives.
ECE103 Circuit Theory 2
Students study the technique of interpreting the response of normal condition to the sine curve input on the RLC linear circuit through the concept of pager and impedance. The content also includes electricity calculation of the alternating current circuit, characteristics and interpretation method of magnetic coupling circuit, interpretation of resonance circuit, interpretation of four terminal networks, concept of the complex frequency and the interpretation method using the Laplace transform. 
ECE201 Electronic Circuits 1
The content of this course includes the basic elements of electric circuit, diode, bipolar transistor, and the operational principle, characteristic and application of the operational amplifier. It mainly deals with the analogue and digital signal, the circuit model of amplifiers, current and voltage characteristics and the circuit model of the diode, application circuit, current and voltage characteristics and the bios of the bipolar transistor and MOSFET, application of amplifiers, the characteristics and application of the ideal operational amplifier and the actual operational amplifier.

ECE305 Electronic Circuits 2
The subjects of this course include the motion characteristics and application of FET, bipolar transistor differential amplifier, active load and active load differential amplifier, the transfer function and frequency response, the frequency response of the FET circuit and bipolar transistor, the high frequency amplifier, analysis and design of the feedback circuit.
ECE205 Basic Electric Circuit Laboratory
Students become familiar with the basic method of using measuring instruments, basic proposition of circuit theory and characteristics of electric devices through experiments. This course mainly deals with the ampere meter, the voltmeter, the oscilloscope, the curve tracer, the function generator, the use and operational principles of the direct current power, Kirchhoff’s current, the law of voltage, maximum power transmission and the principle of superposition, characteristics and application of the diode, characteristics of the transistor, measurement and error of bios, and data analysis.
ECE223 Electromagnetics
The objective of this course is to understand the concept of electromagnetism as the basis of electric engineering and to gain the ability to apply the concept to problems related to electromagnetism. Especially, this is a mandatory subject for diverse electric, information and communication industries, namely, wireless communication, high speed cable communication, high speed computers, high speed semi conductors and high speed circuits. In this course, students study the electrostatic field, the magnetostatic field and time-invarying  magnetostatic. In the first part of the semester, students will briefly review the vector calculus, essential for understanding the concept of electromagnetic, understand the basic principles of the electrostatic field, the magnetostatic field and time-invarying magnetostatic, and ultimately, students will be able to understand and apply the general Maxwell equation.
ECE222 Electromagnetics 2
Students study the induction of electromagnetic field through constant current, the concept of the vector potential and the material characteristics of the magnetic material. Students first learn the characteristics of the electromagnetic wave in the medium as well as the wave characteristics of the electromagnetic wave from the mutual interaction between the electromagnetic field and the magnetostatic field. Students further study various application examples when this electromagnetic wave is diffused as a light or electric signal.

ECE252 Logic Circuits
Students study the base conversion and calculation, the binary system calculation and logics, encoding theories, COMS gate logic analysis and design, TTL gate analysis and design, switching algebra, combination logic analysis and synthesis, minimization theory and application of the logic function, application of combination logic design –decoders, three state buffers, encoders, multiplexers, the parity circuit, the comparator, the adder, the  subtractor, ALU and the multiplier structure.
ECE253 Logic Circuit Laboratory
Students become familiar with the concept of the digital logic circuit through the gate test such as AND, OR, INVERTER, X-OR, NAND, and NOR, the movement test of RS Flip-Flop, D Flip-Flop, JK Flip-Flop, and T Flip-Flop, the movement test of sequential logic IC such as the shift register, the counter, ROM, and the movement test of the combinational IC such as the adder, the decoder and the multiplexer.
ECE303 Electronic Circuits Laboratory
Students study the characteristics of basic devices required in the composition of electric circuits and learn various types of filters and amplifiers using these. Additionally, students study the characteristics and basic composition of the operational amplifier, and the application of the integrator and differentiator using this.

ECE241 Signals and Systems
The objective of this study is to develop mathematical ability in the interactions and the expression methods of signals and systems. The content includes the mutual relationship of the signal and the system at the time domain and frequency domain, the Fourier series, the Fourier conversion, Laplace transformation, many properties of the liner-time-invariant system, many properties and applications of the feedback system.

ECE311 Semiconductor Engineering 1
This course deals with the physical phenomenon of semiconductors and PN junction required for understanding the operational principles of semiconductor devices.

The main area of interest includes the basics of quantum mechanics and statistics mechanics, structure and properties of atoms, defects of crystallized structure, the difference between metal and semiconductors, electric charge status of the semiconductor, characteristics of the semiconductors containing impurities, electric charge transfer within the semiconductors, the movement of overload career in the semiconductor, basic principles of the PN junction, current-voltage characteristics of the PN junction, switching characteristics of the PN junction, the characteristics of the metal-semiconductor junction, and special PN diode.

ECE312 Semiconductor Engineering 2
The subjects of this course are the qualitative operation principle of bipolar junction transistor, the manufacturing method, the circuit model, the quantitative interpretation of the ideal transistor, current-voltage characteristics, current-voltage characteristics of the actual transistor, the base width transforming effect, the small signal model, the switching characteristics, the structure of JFET and MESFET, operational principles, the interpretive model, I-V characteristic, MOS basic structure, C-V characteristic, the structure of MOSFET, the operational principle, the interpretative model, AC characteristics of the MOSFET, introduction to the newest MOSFET, and the method of extracting the SPICE variable.

ECE314 Semiconductor Laboratory
Students study the PN junction, BJT, I-V of MOSFET, C-V, property measurement and interpretation, and comparison with the SPICE model.

ECE224 Electromagnetic Field Theory
Students study the fundamental electromagnetic theories and application examples to understand the high-speed / high-density signal connection and transmission and space diffusion required in large amounts and regionally wide information processing transmission in the modern age. 
This electromagnetic field theory can be utilized in various application areas of communication, semiconductors, circuit design and control and measurement in enhancing performances and providing new functions.

ECE322 Microwave Engineering
Students study characteristics of many types of transmission cables including the wave guide, used in high frequency area, and microstrip line along with the method of finding out its characteristics through analyzing the circuit of certain systems, and the method of designing the matching circuit and other manual circuits.

ECE324 Wave Propagation Laboratory
Students will have the opportunity to identify theoretical knowledge from the lectures related to various electromagnetic waves (antenna, superhigh frequency circuit analyzer, microstrip, waveguide, EMI, electromagnetic wave environment, optical fiber transmission, and optical signal conversion), and to experience new knowledge.

ECE332 Communication Systems
This course deals with various modular and demodular (modem) methods that are used in sound and image communication (including data transmission). It introduces the principles of analogue modem methods including the amplitude modulation and frequency modulation and compares their performances, and same applies to the digital signal.
ECE334 Communication Laboratory
Students practice the contents learned from the lectures of signal interpretation, probability and statistics and communication theory. It includes AM modem, FM modem, property analysis of the pulse signal, pulse width phase modulation, pulse switch and width modem, quantization, errors and distortion, pulse signal modulation, A/D conversion and D/A conversion, modulation of digital signal (FSK, QPSK). Students check on the characteristics of the system through the computer programming using the Matlab.

ECE335 Mobile Communication Systems
This course is concerned with the detailed information on the mobile communication systems that are now experiencing rapid growth to achieve its goal to communicate whenever, wherever and to whomever.

The content of this course includes the summary and composition of the mobile communication system, characteristics of electric wave, the effect of multiple channels, the characteristic of fading, noise and interference, modulation and demodulation, the concept of cellular and system design, antenna, hand-off, the convertor and capacity, the multi access method, and the next generation mobile communication method.

ECE342 Probability and Random Variables
Students learn probability theory and combination, the concept of conditional probability, the concept of random variables, the distribution function, the density function, the expected value, the concept of moment and correlation to understand the statistical characteristics of the signal and the system, and study the probable calculation of the system with the input and output of the random process.
ECE352 Computer Architecture
Students analyze and study the central processing utility (CPU), the memory and the peripheral devices working inside the computer based on the theories of logic circuit, and design simple computer structures.

ECE353 Introduction to Software
The proportion of systems in the design and analysis of computer systems is expanding. To efficiently design and realize the software, one needs not only programming technique but also the basic studies in the algorithms as the program production technique and the data structure as the source of programming. This course introduces efficient data structure and algorithm widely known in the area of application program design, and students design the loader and the compiler as the system software.

Through studying and designing the basic technology of software demanded by the embedded system or the real-time system, students will be able to understand the reusability and efficiency of effective algorithm. Main contents include data structure, algorithm, the loader, the compiler and the operation system.

ECE358 Digital System Design
Starting with the basic concept of Verilog HDL, this course talks about the example analysis and simulations on the structural technological methods of hardware using the Verilog HDL, the data flow technology method, and behavioral technical methods.

ECE371 Sensor and Actuator Engineering
Students study the principles of sensors that convert various physical matter and chemical matter into electric matter including the mechanical sensor, the temperature sensor, the optical sensor, the magnetic sensor and the chemical sensor, and measuring technology that applies these sensors, signal processing and storing methods. Students experience a set of processes from designing, producing and testing the measuring system.
ECE372 Automatic Control
This course deals with the concept and composition of the control system, the expression method of the system, the time response characteristics of the system, stability criterion, root-locus, frequency response and the bode plot diagram.
ECE374 Automatic Control Laboratory
This course deals with the study of transition device, the transfer function of the servomotor, the study of transfer function by the frequency response, the characteristics of the synchro monitors, the analogous calculator, the characteristics of the first and second system, and decision of the transfer function due to the STREJC method.
ECE375 Modern Control Engineering
The modeling of the control system can be classified into the transfer function and the method of using the state space model. The automatic control course deals with the control techniques based on the transfer function; whereas, this course deals with the design theories of various control systems based on the state space model. In particular, this course deals with techniques widely used in the real industrial system as the state feedback control, design of the estimation detection and the optimal control.
ECE401 Capstone Design Project 1
This course is the first stage of the capstone design project, which is the process of realizing the knowledge and the ability obtained from the electives and cultural studies, and it is continued through the capstone design project 2. The objective of this course is to lay the foundation of capstone designs on the major subjects, write the design plan for the capstone design, and accomplish and evaluate the performance of the major programs. The main content of the program is as following:
· Execution projects on major subjects for the establishment of capstone design
· Development of working ability such as the use of various tools necessary for the design project (and at the same time, conduct in-depth study on major subjects), find the design themes for the capstone design, and conduct concept design and detail designs on the found themes to write a design plan. Next, students evaluate the program learning performance and achievement. Students can chose their own theme but it should comprise knowledge from various areas and not just limited to one area.

The team is composed of 3 persons as one team and students take control of the processes from choosing a theme, the concept design, the detailed design, interpretation, completion of design and selection of the accessories with a help of teaching assistants and advising professors.

ECE401 Capstone Design Project 2
This course is the final stage of the capstone design project, which is the process of realizing the knowledge and the ability obtained from electives and cultural studies, and it is the follow-up course of the capstone design project 1. Based on the design from the capstone design project 1, students realize, test and evaluate the design piece to find any problems and draw the improvement plan. Students submit the capstone design report with the results.
Attaining and evaluating the performance of major programs is one of the main objectives of this course. The main content of the program is as following:

- Selection of parts based on the capstone design plan, and realization, test and evaluation of the design piece

- Writing the capstone design plan which organizes the choice of a design theme and its background, the design theory and methods, realization and solving problems, test results and evaluation, problems and improvement plans.
The team is composed of 3 persons as one team and students take control of the processes from choosing a theme, the concept design, the detailed design, interpretation, completion of design and selection of the accessories with a help of teaching assistants and advising professors.

ECE406 Special Topics in Industrial Electronics
Students study the telematics area, technology used in PMP (personal multimedia player) products, CMMI and 6 Sigma that are developed and manufactured in the industry.

ECE411 IC Processes
Students study the unit process and unified processes of the semiconductor device and the integrated circuit. This course deals with the model and principle of the oxidation process, the assessment of the oxidation process, the diffusion process model, the diffusion equation, application and evaluation of the diffusion process, the outline of the ion impregnation process, application of the ion impregnation process, the defect removal, types and principles of the chemical atmosphere coating, the epitaxy, the photo process, the process of wet corrosion, dry corrosion and etching, the condition of the metal system, the metal process, the test process, the unified process of bipolar and CMOS.
ECE412 Integrated Circuit Engineering
This course provides hands-on education to apply various semiconductor devices and physical properties studied from the physical electronics and semiconductor engineering on the actual semiconductor company or research sites. Students study the modeling on the basic physical properties of semiconductors such as the mobility, specific resistance and carrier, the resistance of the basic device of the integrated circuit, the capacitor, PN diode, bipolar junction transistor, JFET, interpretation and design of the MOSFET. Students study the method extracting the spice parameter of the main semiconductor devices such as the power MOSFET, IGBT and TFT (thin film transistor), apply them to the application circuit to check its accuracy. Moreover, students study the interpretation of bipolar, MOS analogue circuit and the digital circuit.
ECE414 Optical Electronics
This course deals with the basic principle, devices and application of the interaction and application of photons and electrons. The main contents include the particle and wave of the light, the modulation of light using the effect of optical electronics and optical sound, double refraction and polarized light control, the display devices of LED, LCD and CRT, laser theories and characteristics of various lasers, pin photodiode, photodetectors such as APD, dielectric waveguide, the light amplifier, and the summary of optical communication.

ECE417 Display Engineering
Students study operational principles of various structures of the flat panel display. This course provides in-depth study of TFTLCD (Thin-film Transistor Liquid Crystal Display), PDP (Plasma Display Panel), and OLED (Organic Light Emitting Diode). Students become familiar with the basic circuit in various display devices to broaden their understanding of recent display trends.
ECE418 Memory Design
The memory in the semiconductor is the core technology that leads the semiconductor technology of the modern era and it takes a very large market itself. And the scope of application and the market is constantly expanding.

This course is an in-depth study of the semiconductor memory technology, which is a very important factor from a technological and economic perspective. The memory technology is classified into the outline of the memory technology, the memory device, the design of circuits and structure, memory processing technology and design, the memory test and performance evaluation, the memory application, and the development trends of the memory technology. The memories, which will be looked at in this course, are the volatile memories of SRAM and DRAM, nonvolatile memories such as the flash memory, and the memory structures for high speed.
ECE421 Microwave Circuits
The content of this course includes the theories and design technology of various types of microwave amplifiers, the oscillator and mixers that use the semiconductor device and microstrip line, as well as the design technology and application methods of device, filters and the power divider using the ferrite.

ECE422 Antenna Engineering
This course teaches the basic principle of electromagnetic wave radiation of the antenna, the key element of wireless communication, and the characteristics and the design method of various types of antennas. It deals with the theory and development directors of small sized antennas required in wireless information communication along with the basic theories of linear antennas, plain antennas, broadband antennas and array antennas. 

ECE425 Introduction to Optical Communication
This course is concerned with the theories of the operational principles and characteristics, and the method of optical signal modulation of the main elements that compose the optical communication system such as the optical fiber, the optical modulator, the optical transmitter and receiver, the optical fiber amplifier, the wavelength division multiplexer and the wavelength transformer. In addition, students study the interpretation and solution to the diffusion and nonlinearity of the optical fiber which is the system performance limitation factor of the optical communication.
ECE431 Digital Communication Systems
The objective of this course is the study of the principles of digital communication, the operational principles of the digital communication system, assessment and comparison of performances. Students study the performance analysis of the digital modulation methods, narrations such as channels and basic information theories of the baseband network, amplitude shift keying, the phase shift keying, frequency shift keying, and quadrature amplitude shift keying.

ECE433 Mobile Networks
In this course, students understand the mobile communication network from the comprehensive perspective of system, network and service. Students will study the top view on the mobile communication network through studying areas of PSC network management, Is-41 mobile systems, wireless internet and PCS technologies.

ECE434 Broadband Communication

In this course, students will understand optical media technology, broadband transmission technology, ATM communication technology and the high-speed data network, and study optical membership network, synchronous digital hierarchy (SDH), BISDN and ATM communication method, high-speed data network, FDDI method, DQDB method, SMDS method and various high-speed real time communication protocols.
ECE343 Digital Signal Processing
Students study the time area interpretation, design, frequency area interpretation and design of the continuous system and the discrete system, as well as the Fast Fourier Transform and Z-transform, the interpretation and design of the IIR filter and the FIR filter, and the correlation and convolution.

ECE442 Image Signal Processing
Students understand the characteristics of the visual information, which is the image signal, and discuss the basic concept and methodology for image signal processing. It deals with the linear signal processing method such as the improvement method of image quality, the image restoration method, the image compression method, the image division and the image recognition, as well as the non-linear morphological image signal processing.
ECE445 Internet Protocol
Students understand the principle of operation of TCP/IP internet protocol, wireless data and multimedia client-server application, and deal with the LAN and WAN technology. The contents also include the IP protocol design, IP protocol address systems, routing, the error control, datagram transmission, and the transport protocol, UDP and TCP that transfers packets between the ends. Moreover, it also explains about the QoS problems on the internet as well as the integrated services and differentiated services.
ECE447 Multimedia Engineering
This course introduces the data processing and compression that includes still images and video images. The content is as follows:

· The basic compression methods, JPEG/JPEG2000

· The transform used in compression (DCT, wavelet transform)

· Classification and application of image patterns

· 3D geometric model

· The basics of motion estimation

· Video coding (MPEG and H.263/4)

· Introduction to the biometrics

The focus of the lecture will be on the compression, motion estimation and patter classification by manipulating actual multimedia data using the Matlab and open CV through projects and homework based on the theoretical understanding.
ECE447 Power Electronics
In this course, simulation using the PSIM will take place in order to solve the problem resulting from the conversion and control of electric energies supplied from the power source. The outline of the lecture is as following:

1) The types and features of electrical semiconductor devices

2) The operation principles of the DC-DC convertor circuit

3) The operation principles of the DC-AC inverter circuit

4) The operation principles of the AC-DC rectifier

5) Applications of electric circuits (power supply, motor drive, electric vehicles, renewable energy generation)

ECE447 Analog Integrated Circuits

The application of the analog circuit is increasing with time in diverse areas of wireless communication system, microprocessor, memory, sensor and optical communication. It is the crucial area both academically and industrially that requires high concentration and professionalism with constant increase in motion frequency. This course is concerned with issues related to interpretation and design of electric circuits using the CMOS transistor composing the electric system. Based on the simple amplifier and bios circuits, this course deals with complicated analogue integrated circuits in depth. It includes the contents on the composition and characteristics of the difference amplifier, the current-mirror, the Op-Amp and the feedback amplifier, and the frequency response and compensation. Students learn the basic principles, the design, and interpretation of analogue integrated circuits.
ECE451 Computer Network
This course introduces the morphology and types of networks and studies the protocol structure of each type. Particularly, students understand the role of each measurement from 7 class models provided by ISO OSI reference model. It deals with the internet working concept that links other types of networks. Students find out the role and design of the gateway as well as the structure of internetwork protocol. On this basis, students select each type of network to conduct an ease survey to study and experiment how these basic concepts are realized and implemented.

ECE452 Microcomputer Design
Students study the composition theories of hardware, software and control programs of the micro computer and design the system that used 16 bit micro processor (Intel 8986) through the actual application design and study the operation program. By substituting this computer with the IBM PC, students study the composition of hardware and software, the assembly, the modular programming, multi programming, the system bus, the input and output connection device, composition of multi processors, application of the VLSI processing device and supporting devices.
ECE453 VLSI System Design
The content of this course includes the analysis of characteristics of the CMOS circuit, the layout design of logical circuit using the CMOS, the clocking strategy that is essential in the design of all digital logical circuits. It also includes the design of FPGA (field programmable gate array), Gate Array, Standard-cell and full custom method, and the DRC/ERC design verification. Students also learn the VHDL (VHSIC hardware description language), the essential element of VLSI design, and HDL language and chip testing, as well as the various types of adder, and CMOS subsystem designs such as ALU and multiplier. Students study the CMOS system design examples such as the RISC microprocessor and microcontroller using these.

ECE456 Embedded System Design
The microprocessor is the key electric engineering technology to realize the embedded system used in cell phones, MP3 player, PDA, laptop computers, digital camera, personal media player, DVD, HD (high definition) TV, refrigerators, robots, missiles,  tanks, aircraft, vessels, network devices, wireless network devices, Bluetooth devices, zigbee devices, UWB (ultra wide band) devices, electric convertors, NMR, medical equipment, PSC devices and diverse industrial sites. This course covers the architecture, assembly language, DMA methods, interrupt methods, various input and output interface methods of the 16 bit and 32 bit microprocessors (uP), the CISC computer and ARM7, and the RISC computers such as Strong ARM and ARM9, as well as the design methods and realization of the embedded system design methods using CISC and RISC uP.
ECE458 Embedded Systems Laboratory
In this course, students learn the applications to conduct various port experiments, timer experiments and interrupt experiments, and control diverse hardware, and develop the ability to write the firmware to fit the hardware.
ECE472 Robotics
Students study the outline of robots, location and speed sensors, the digital circuit, the actuator, robot control, the robot coordinates system, kinematics, differential motion, the Jocobian matrix, the mechanic system, the path control, the vision system and robot language.

ECE473 Electric Motor Control
Students understand various items required in controlling electric motors and study basic knowledge of the most appropriate method of providing power required by the load. The contents include the energy conversion principle of electric machines, the basic principles of electric transformers, the structure and operational principles of various electric motors, and their characteristics. In addition, students learn diverse types of electric power conversion circuits such as inverters and choppers for variable speed motion. The contents also include the electric motor control system applications such as large size inverter systems, servo systems, wind power system, and their structures and control techniques.
ECE403~405 Internship1, 2, 3
Students will develop the ability to understand the difference between the theory and practice, and to naturally incorporate their differences through the chance to work in the related industry (Samsung Electronics, LG Electronics, etc.) to apply basic theories learned in school to the actual industry for one semester.

ECE357 SoC IP (Digital and Analog Circuits) Design
The objective of this course is to design and verify the IP (intellectual property) for the SoC (system-on-chip). The lectures will progress to encompass the operation of circuits through HSPICE simulations by extracting the netlist and delay time parameters after inputting the schematic, preparing the layout, and practicing ERC (electrical rule check)/DRS (design rule check)/LVS (layout versus schematic) design verification. For the best student-designed IC circuit, the chip realization opportunity will be given through IDEC (IC Design Education Center) and IT-SoC.
ECE416 Silicones and Organic Display
This is a course for developing the theories and practical abilities by directly participating, designing and manufacturing the organic display device as one of the 10 next- generation growth engines, and participating in the semiconductor CMOS manufacturing process. Students learn the semiconductor CMOS production process and the characteristics of the theoretical device through the Silvaco simulation. Students develop abilities to actively cope with the rapidly changing semiconductor IC and display technology by designing, manufacturing, measuring and analyzing the Diode, BJT, MOSFET and organic display devices using the lithography, thermal oxidation, diffusion, implantation, CVD, metal deposition that are actually used in the production of CMOS IC.

ECE476 Intelligent Control System Design
This course is designed to lay the academic background and develop practical abilities required in comprehensive industries related to robotics, which has been appointed as a future growth engine. The focus will be on the automatic control theories and practices related to microprocessors (or DSP) and hardware. Students develop control system engineering abilities using diverse control techniques through theoretical lectures related to automatic control, conduct control system design and manufacturing practice projects using the actual DSP boards along with the lectures on the structure of microprocessors and programming in order to develop practical abilities related to hardware. Also, the project subject will be selected upon a basis that it is applicable to the industry through university-industry cooperation. 
ECE446 Information Network Design
Students understand the principle of operation of the TCP/IP internet protocol, wireless data and multimedia client-server application, and deal with the LAN and WAN technology. The contents also include the IP protocol design, IP protocol address systems, routing, the error control, datagram transmission, and the transport protocol, UDP and TCP that transfers packets between the ends. Moreover, it also explains about the QoS problems on theInternet as well as the integrated services and differentiated services.

The objective of this course is to understand the lecture and experiments on the operational principles of the TCP/IP internet protocol, wireless data and multimedia client-server application. The content of this course can be divided into three categories. First, as an overview of this course, students study the internet and TCP/IP protocol as following. After a brief explanation on the LAN and WAN technology, it will introduce the history of internet. Then, students will move on to the design of IP protocol, the address system of the IP protocol, routing, the error control and datagram transmission. The routing is the key player for systematic motion of the internet and in this course; it will deal with the routing protocols such as RIP, EGP and BGP, and the autonomous system. Students learn the UDP and TCP, which are transport protocols for the transmission of packets between terminals. After analyzing the protocols of the MAC layer and studying various scheduling algorithms, their influence on performance will be analyzed.

ECE4010 Planning and Professional Communications
This is a course that develops the educational prerequisites required in the special engineering education course and seven ‘abilities for effective communication’. This is a strategic lesson for the cultivation of manpower that is adapted to the changing environment in the short term and able to function as advanced specialists in the long term. This is achieved by cultivating an active/leading planning ability, task proposing capability, and negotiation capacity, which are beyond the level of negative/passive business performances, as requested by the electronic industry.
Division of Information and Computer Engineering
Introduction
The goal of the division of information and computer engineering is to develop high quality technical human resources to lead the information era of the 21st century.

As a division with one major, it minimized the number of compulsory major courses in order for the students to have the opportunity to study areas of their choice in depth by proposing suggested elective courses throughout the areas of computer communication, the computer system, software application and computer theory.

As a compulsory course, it provides diverse programming subjects from information and computer engineering, computer communication, the data structure, the basic computer structures for algorithm and hardware and computer programming for fluent computer language.
The education of practice courses will be provided using more than 150 units of high performance PCs and the separate undergraduate university server, as well as more than 20 units of the embedded system. It also includes various types of student participation classes to improve practical abilities, for instance the concentrated IT training. As the countries which succeeded in industrial revolution still dominate the advanced part of the world, only the ones that succeed in information revolution will survive as an advanced country in the 21st century. Our division of information and computer engineering will provide practical education to actively cope with the information revolution in order to develop sufficient abilities required to advance into the research institutions, industries or graduate schools.
Course Descriptions
CSE103 Introduction to Creative Design
In this course, students study the basic theories of creative engineering design and practice what was learned through a simple design project. Students will learn the basic concept of the overall process of development from definition of problems, design of compartments, realization and evaluation. The basic design knowledge from this course will be used in advanced design courses such as the capstone design project. And ultimately, it provides the foundation for students to be core members in the development processes in the industry after graduation through the technology oriented development process.

CSE106 Computer Programming
Computer programming refers to the writing of computer software with a computer programming language such as C. To enable practical programming, one needs broad knowledge on programming languages as well as the method.
This is a beginner course that is concerned with the method of analyzing and designing to learn the grammar systems of the C language, the representative programming language and to solve problems with the program language. It develops software design ability and practical programming ability through the programming projects.
CSE251 Discrete Mathematics
Students understand the difference between the mathematical logics for actual numbers and the computer logics for discrete numbers. Students understand the technique of producing algorithms through making the discrete mathematic formula according to the computer logics, and the importance of mathematical logics and theories in computer science and engineering.
Furthermore, students study the foundation of computer science, its basis and connectivity with the discrete mathematics. Mathematics is a study on the abstract mathematic structures of infinite and dense combinations; whereas, discrete mathematics is the study of solving problems in real life by limiting the subject into the finite and countable or numerable combinations. Here, the utilization of a computer is compulsory under the assumption that the size of the given problem is too complicated and large to solve without the help of computer. Therefore, this course deals with the mathematical theories and principles for the computer to solve this problem, various expression methods such as the matrix or graphs, and its solutions and algorithm design.

This is a prerequisite course that is relevant in most of the main compulsory courses in the division. It covers the examples of the computer programming course, basic structure of computer and computer communication. In particular, it is designated as an obligatory course before courses such as data structure, theory of computation and introduction to information protection. Students are required to take this course before advancing into the information and computer engineering major.
CSE200 Data Structures
Students study the method of composing data from computer programming on the computer memory device and the technology of operating the composed data. Students study the structures of the list, stack, tree and graphs, and the methods and efficiency of searching, arrangement and memory management.

This course deals with the types of data structures, used inside the developed computer system using the computer, and the methodologies to use them. It starts with the basic data type used in the computer program, and expands  into the more complicated data type.

It will cover the data structures such as stack, queue, tree, graph and heap, and the sorting and searching techniques as its application. The understanding of these data structures and utilization methods will be the crucial basis in the process of overall curriculum.  It will also be important elementary knowledge in drawing efficient and stable results in developing future systems and algorithms.

CSE216 Computer Design and Architecture
Students participate in an in-depth study on the computer structure that composes the computer system, and develop the ability to utilize and design these. In the theory part, this course deals with the computer structure based on its classes, subordinate hardware level, and students understand the micro architecture as its performance structure. Students will look at the ISA (instruction set architecture) as the basis of the architecture, and its structures focused on the examples of the newest computer processors.
This course also looks at the virtual memory structure and virtual I/O that supports the operation system of the upper level. Students learn the characteristics and structure of the assembly language that is operated by the advanced programming language under these computer structures. Additionally, it covers the structural characteristics of diverse existing parallel processing computers. 

Students will modify and apply advanced structures that operate additional instructions by the micro program methods based on the basic principles learned from the theory to enhance the ability of utilization and design. Students are asked to apply the concepts of engineering economics in accordance with the design standards to these activities. Students will also examine the design concepts that include decision making according to the design requirements, system design and verification and economics through interchangeable designs by each computer structure element.

CSE217 Digital Circuits
The subject of this course is the digital circuits in the hardware needed in the composition of basic structure of the computer and digital system. Students study the basis element of the computer and digital system, that is, the basic digital circuits oriented to the combinational circuit and the sequential circuit. For this, students briefly review Boolean algebra and the binary systems on the gate level and study the simplification method of Boolean algebra in more detail. Additionally, this course covers the elements comprising the combinational circuits, MSI and the elements related to the sequential circuits. Students study the function, principles and application of each type of register, counter and the memory.
CSE218 Computer Organization and Architecture
Students study the operational principles and characteristics of each digital component from simple logic circuits to the decoders, registers, counters and memory units, and the data expression method on the computer. Students will examine the components and basic structure of computers required in operating each instruction based on this knowledge, and understand how these programs are written and operated using the virtually defined computer system.

CSE220 Computer Communication
This course  is mainly concerned with the basic knowledge relevant to information and communication courses provided in this division. Focused on the basic theory of data communication and computer networks, it includes following contents:

· The basic principles of data communication, and the hierarchal structure of OSI and TCP/IP

· Types and characteristics of transmission media, the function of physical hierarchy related to data encoding

· Function of data link hierarchy related to data link control, error control and multiplexing
· Function of network hierarchy related to circuit and packet switching and routing

· Concept of wire/wireless LAN and WAN, and the interworking principles

CSE231 Object-oriented Programming
Students study the method of programming using the concept of the basic constituents of object oriented programming languages, the object, class and inheritance. Students study the core concept of object-oriented programming, the data abstraction, encapsulation and polymorphism, and how these programs provide the reusability and expandability of the software. Students train in the object-oriented programming using the most widely used object-oriented language, the C++ language. The focus will be on the next three items:
· Introduction to the C++ language

· Concept and methodology of object-oriented programming

· The object-oriented programming concept that is an essential paradigm commonly used in all the area of software

· The MFC library is an object oriented library developed by Microsoft and it is currently globally used.

CSE311 Operating Systems
The operating system is a software cluster that provides convenient interfaces to help users to use the computer system and at the same time, efficiently manage the computer system resources (CPU, memory, storage, process, file, input and output device, etc.) To suit its purpose, the operating system has the structure of organically integrating many modules that are in charge of the process control, the memory control, the file control and the device control.

In this course, students will study what the operating system is, what kind of problems can occur within the operating system, and how to solve these problems. The techniques involved in the operating systems are not just limited to the operating system. For instance, the synchronization in writing the program that uses the thread requires very important technology. Students completing this course will naturally be able to develop these technologies.

CSE314 Compilers
Students learn the general theories and realization techniques for establishing compliers, and establish an actual simple complier using this. Students study the core theories of lexical analysis, parsing and code generation, and learn the method of using the tools such as lex and yacc needed in establishing these. Students also become familiar with the method of establishing the complier by developing the compilers for the simple programming language.
CSE316 System Software Design
In this course, students will look at the basic structure and the function of UNIX, used as the standard operating system of the workstation, and develop program-writing ability on the UNIX through many team projects. That is, in the early part of the course, students study the basic structures of UNIX such as UNIX system call, system data file, process control and signals. During latter part of the course, students study network programming using the UNX socket and the socket, method of developing the daemon process, and the role of the Daemon. 
CSE317 Object-Oriented Analysis Lab
In this course, students develop the ability to utilize the UNIX based system software through practices using the source codes that are applicable in a real Linux environment.

CSE320 Internet Protocol
Students will understand the standard internet protocol of the data link, network, transport and application focused on the TCP/IP protocol. This includes protocols such as ARP, IP, RIP, ICMP, TCP, U, TELNET, FT, HTTP, SMTP and DNS. Students study motions of each protocol as well as their interactions comprehensively. The objective of this study is to aid general understanding of the internet structure, protocol and related applications. Students will get a hands-on idea of how the internet works a step forward from the position of internet user. Students will learn related to protocols according to the most widely used internet protocol stack. Particularly, it will be explained from the upper level protocols that are familiar to the users to the lower level to help facilitate understanding.
This course will not only help improve the understanding of the Internet as a user but also provide an opportunity to ensure basic knowledge in developing information communication technology and services in preparation for the next-generation internet and ubiquitous era of the future. Students will obtain basic information communication knowledge that is essential in  research institutions or in industry.

CSE323 Network Program Design
The purpose of this course is to improve the ability to develop application programs through in-depth understanding of networks by studying the programming methods related to the internet protocol or networking. This is open simultaneously with the network program design laboratory course and students are obligated to take two courses at the same time. The contents in this course are:

· Summary and application of network protocol and programming

· Method and application of network programming using the socket

· Method and application of low level network programming

· Method and application of network programming of the embedded mobile system

CSE324 Network Program Design Lab
In this laboratory course, students have the opportunity to write the network application program from the network program design text to enhance their understanding of the network program and application. The content of this course can be classified into following:
· Understanding of the protocol

· Writing and application of client-server application program

· Writing and application of network monitoring and security program

· Writing and application of network device driver program

CSE326 Practice on Network Operation
In this course, students deepen their knowledge of various computer communications and internet protocol technology, and learn the methodology required in manipulating the hub, switch, router and WAN device composing the internet network to establish the internet network. Also, students design the LAN and WAN based internet networking using these network devices. The objective of this course is to obtain the certified licenses related to the internet network from Cisco such as CCNA, CCNP, CCDA and CCIE.

CSE327 Web Programming
The subject of this course is the type and characteristics of the web programming required in establishing the environment that enables internet based information transfer. Students study the concept, grammar and utilization of the client side programming language for establishing the web such as HTML, CSS and script language as well as the server side programming utilization knowledge such as CGI and PHP to design dynamic web pages. In addition, students accumulate the basic knowledge for designing and producing the internet-based internet applications.
CSE332 Database
Databases are used in almost every area of our society in various formats and people use various types of databases directly and indirectly, unnoticed in everyday life. Corporate and institutional information system and websites, internet portals and shopping malls, mobile portals, POS of the department stores and discount stores, and ATM in the banks are some  examples.

In this course, students study the basic elements of the database management system (DBMS), which is a system software that establishes and manages these databases.

Students study the basic concept of the database and DBMS, the data model and language, the role of each module composing the DMBS, and the filing system and indexing through the textbook, and review what they’ve learned through projects using the commonly used DBMS package. Databases are widely used in most of the information systems and the students from our division are expected to engage in the development of these systems. Therefore, this is compulsory course for students in the division of information and computer engineering as a prerequisite for the database design course.

CSE333 Database Design

In this course, students learn the theories that the designer and developer must know in the process from planning, designing and establishing the database system, and develop the ability to apply these theories through the team project using multi relation type DBMS.

CSE338 Introduction to Program Design
In this course, students study the basic theories of creative engineering design and apply this to a simple design project. In order to apply the theories and applications of engineering design onto the program design, students study following:
a. Participate in two programming design projects to enhance the program design and development ability

b. Explain the objective and content of the intended system regardless of the major theories and realize it through the practice and homework (some libraries or modules are provided)

c. If possible, the content of the system will trigger curiosity and interest in that area. (The selected themes can be realized with the understanding of the objective and several realization techniques without the theory. It will trigger the sense of accomplishment and interest from students.)
CSE340 Introduction to Information Security
Conducting information processing through the information communication systems and networks is the basic condition of modern society. With the development and intensification of this basic condition, the security in the process with no adverse effect became a must, not an option. There are common basic technological elements in secure information processing in any environment. In this course, students become familiar with diverse common basic technologies to develop the ability to design, develop, operate, utilize and manage the information security function required in any high quality information application area.
CSE350 Algorithms
An efficient algorithm is the basis of writing or developing good software, regardless of the area of application. If software is based on an inefficient algorithm, it is hard to expect efficient information processing no matter if the computer software is outstanding.

In this course, students study the principles and technology to analyze the efficiency of the given algorithm, and the techniques for the efficient algorithm. Students in this division should have the ability write a program as a foundation for either going into the industry or on to graduate school. It is unknown what problem solving program each student would write. If it is the case of solving an already known problem, there will be a well-known algorithm, and students will be able to use the algorithms learned in this course. In the case of solving a new problem, students will be able to apply efficient algorithms from this course.

The junior and senior students in this course should be familiar with the problems and solutions in various courses in computer science. They will be aware of the fact that there are problems commonly talked about in many areas and in some cases, they are the same problems in essence, although they might look different on the outside. In this course, students will have the opportunity to understand the mutual relationships in many areas of the computer science and attain the prospects on the penetrating elements by studying the algorithms and designing the algorithms to solve and abstract these problems.
In this course, students develop the ability to design and realize efficient algorithms to solve actual problems by studying the principles and techniques of design and analysis of the computer algorithm.

Students study the basic principle of mathematical induction and asymptotic analysis, and the design technology and basic computational complexity theory such as the greedy method, divide & conquer, dynamic programming Branch-and-Bound and backtracking. 

DMED370 Computer Graphics
This course covers the basic concept of computer graphics. Students study the structure of various devices related to graphics, instructions and the display software.
CSE390 IT Professional English
This is a specially designed English course for IT professionals. The main focuses are the next three items:
1. Educate practical English to gain international sensibilities and actively lead international exchanges;

2. The English knowledge and writing skills required in writing technical reports and papers in the IT area, and develop the reading skills of the reports and papers;

3. The English knowledge and presentation skills required in presenting at international seminars in English. The detailed curricula are as follows:

- Technical writing: a lecture to develop practical writing ability. The focus will be on the practical aspect

- Presentation: an IT intensive English course providing students with diverse information and the guidelines to enhance their presentation skills in real situations

- TOEIC: intended to develop the listening and reading skills to fit the new TOEIC format

CSE401 Capstone Design Project
1) This course is a comprehensive subject that integrates elements of design and the knowledge studied in the undergraduate courses to provide the opportunity to be evaluated regarding their accomplishments. Students go through the overall process from defining the problem, designing the composition element, realization and evaluation. This gives a chance for students to participate as core development human resources with the focus on the technologies required in the actual industry.
2) This will provide an opportunity to integrate all the educational activities from the previous years.

CSE402 IT Intensive Programming1
The objective of this course is to develop professional engineers with practical sensibility as part of intensive major course that unites the basic theories, design, experiment and practice of the major.

CSE403 IT Intensive Programming 2
The objective of this course is to develop professional engineers with practical sensibility as part of intensive major course that unites the basic theories, design, experiment and practice of the major.

CSE404 Software Analysis and Design
The process of modern software development includes very complicated work. In order to systematically engage in this complicated process, it requires engineering approaches. One of the engineering methods for developing software is the software development methodology.  This requires the development process to systematically compose the basic model of the software as the theoretical basis and the development process.

This course covers the basic principle and techniques in analysis and design, and the utilization of the modeling language, UML that enables the writing of the result of analysis and design.

CSE410 Distributed Systems
The distributed system is a system in which the many independent computers, connected to a communications network, collaborate to perform the distributed processing. The contents of this course include the basic concept to design and develop this distributed system, the client-server model, inter-process communication and synchronization, and its applications such as distributed operation system and the mobile computing.
This course covers the distributed environment system and networking that is essential in understanding the new computing paradigm of the 21st century, i.e. “ubiquitous computing”; therefore, it is a crucial course for graduates from information communication.

CSE411 System Performance Analysis
This course covers the subjects related to information communication system performance analysis such as system analysis and modeling, benchmarking, simulation and system optimization. In the early part of this course, students study the basic knowledge of  system performance analysis such as the method of system modeling, model engineering and realization that is required to conduct the system analysis and modeling, benchmarking and computer simulations composed of the CPU, I/O, O/S, network and DBMS. In the later part of the course, we will look at the design and performance analysis methods with the example of existing systems and research with the focus on the recent papers and examples.
This will be a great opportunity for students to obtain the knowledge to respond to the HR trend in software which understands the system performance. Particularly, this is a compulsory course for students that are planning to advance into the research and development field or attend graduate schools.

CSE415 Embedded Software
In this course, students become familiar with the technology to design, realize, debug and apply embedded software. The contents cover the system initialization, the embedded operation system, the device control, the debugging and testing of the embedded application. Students especially deal with the characteristics, structure and application of the embedded (real-time) operation systems including 32/8 bit embedded system, embedded Linux, Micro C/OS-II and 8 bit OS.

CSE425 Wireless Mobile Network
Students study the characteristics of wireless communication channels, digital modulation method, multiple access technology to understand the basic principle of the mobile communication system and network, and move on to the cellular systems such as GSM, CDMA and IMT-2000, and the operational principle of the WLAN.

Moreover, in order to understand the mobility and the service of the mobile communication network, this course covers the handoff, location registration, mobile IP, MANET (mobile ad-hoc network) and wireless TCP.

CSE426 Broadband Network
High speed broadband networks and mobility are the two biggest characteristics of the modern information communication network. The basic objective of this course is to grasp the basic knowledge of the high speed broadband technology. This course, especially, focuses on the basic concept of cell switching and label switching, as well as the standardization trend. It also covers the technologies to connect the signal network to the intelligence network for the specialized technology. Transmission mode involves the basic technology of cell switching and MPLS (Multiprotocol Label Switching) forms the basic technology of label switching; therefore, overall ATM/MPLS technologies will be arranged so that the ATM/MPLS standardization trends can be grasped and student understanding of such broadened. This is recommended to students who are planning to be employed in network design and network services with the prerequisites of basic communication courses.
CSE427 Multimedia Communications
In this course, students study the standard compression method for reducing the quantity of information required to store and transfer multimedia information, and the concept of multimedia information, which includes  audio, video and data.
The contents in this course are as following:

· Expression of multimedia information expression and the basics of compression method

· Outline of image/video compression methods and standards.

· Outline of sound/audio compression methods and standards.

· Media synchronization and streaming methods.

· Multimedia communications protocols and systems

CSE430 Software Engineering
Actions related to software in the real world happen on the engineering level rather than on the scientific level. Therefore, all professionals in the software industry should have wisdom, strong ethics that adhere to engineering values and ways of thinking. In this course, students study the basic engineering ideas and concepts that are indispensable in all the processes (development or use) related to the software, and various engineering methodologies and technologies required in the total life-cycle process of the software (analysis, definition, design, development, establishment and operation management).
CSE440 Network Security
The IT systems and devices working on various networking environment such as the internet, WAN, LAN, wireless LAN (WLAN), cellular or mobile phone networks must operate the information communication. This is not an option but a requirement. The actual status can be properly understood, designed, realized, used and managed when the unique technologies of security are integrated and applied to the IT basic knowledge of information communication, network, mobile communication, computer system, database and programming. In this course, students study many necessary technical elements and develop the ability and competitiveness as  system engineers through questions and discussions, design projects and diverse homework assignments.

CSE450 Computer Vision
The goal of a computer vision system is to create a model of the real world from images. A computer vision system recovers useful information about a scene from its two-dimensional projections. Computer vision techniques are being applied in rearranging from medical imaging to remote sensing, industrial inspection to document processing, and content-based retrieval to multimedia databases. 
CSE452 Artificial Intelligence
The focus of this course is on the introduction to artificial intelligence, the expression of knowledge, inference and studying. In detail, it covers the method of establishing the knowledge based system, the ontology establishment method and the intelligent agent by their corresponding areas. Students study the method of using JESS for the practice of intelligence establishment and inference, and conduct projects of establishing intelligence-based application systems based on these.

CSE454 Theory of Computation
The main content in the division of information and computer engineering is about computer software. The objective of the computer software is the performance of computation. Although we frequently use the word ‘calculate’, we are not familiar with its definition. Calculation is not a vague word but a well-defined concept. In this course, students engage in theoretical studies of calculation. There are theories in all academic areas, and the theories in computer engineering and science consists of algorithm and calculation theory. Students acquire theoretical perspectives based on the knowledge they have obtained from each of the fields of computer engineering/science.
This course is not intended for students to gain just the realistic knowledge that can be applied in the industry right after graduation. Rather, it is about the principles to solve new problems encountered in new situations to come up with the new solutions.

The subjects handled on this course are finite automata, formal grammar, formal language, models of computation, and decidability/undecidability. This course is important as the knowledge it provides can be applied to various fields, in addition to students gaining a theoretical perspective of computer engineering/science. Formal grammar provides the basic knowledge behind compilers and finite automata is the basis of string matching.
This is designed for junior and senior students who have completed the discrete mathematics course and preferably the data structure course. Although there is no clear sequence to the algorithm course, it is recommended that students take the algorithm course first. Students study the hierarchal structure of the formal language such as the regular language, the context-free language, CSL, the recursive language, r.e. language, and the structure of their corresponding automatic devices such as the finite state machine, the push down machine, LBA and the Turing machine. It also covers the relationship between the Turing machine and other calculation models as well as the concept of ‘computable’.

CSE490 Field Practice I
The objective of this course is to have students utilize their information and computer knowledge through field practice by participating in a company designated project. Thus, students will apply their knowledge in the field. While working at a company, numerous field problems and solutions will be experienced in conjunction with the personnel of the company.
CSE491 Field Practice Ⅱ
The contents are identical to the Field Practice I course.

CSE492 Field Practice Ⅲ
The contents are identical to the Field Practice I course.

CSE493 Field Practice Ⅳ
The contents are identical to the Field Practice I course.

CSE3112 Embedded Systems
The objective of this course is to develop the ability to design and develop the embedded system on the basis of microprocessors and computer hardware. Students first learn the characteristics and application areas of the most widely used embedded processors, i8051, AVR and ARM, and conduct projects in producing and programming the embedded processing systems or devices. Students particularly obtain the techniques to apply the debugging using the MDS at the assembler and register level.
CSE3113 System Programming
With the recent rise in the interest in the new computer environment paradigm called, ‘ubiquitous computing’, the importance of ‘embedded system’ and ‘sensor network system’ to realize this is also increasing. This is a basic course in system software and embedded systems, which is essential in obtaining the newest technologies and designing the applications.

This course is accompanied by a systematic and realistic practice education. Students obtain basic knowledge and practical experience on the embedded system environment by realizing various system software such as assembler, loader, cross compiler, operation system device driver on the embedded Linux system environment.

CSE3310 Windows Programming
In this course, students study the basic concepts and methods of using the technology and tools required in developing various application programs with the Windows MFC Framework. It will cover the development environment (Windows API environment), used to develop an application program that provides the GUI (graphic user interface) in the Windows environment. Students study the theories and use of tools necessary for developing the programs in this environment.
- Programming model of MFC based application programs.

- GUI programming techniques that use various libraries provided by Windows.

- Programming model for GTK application programs.

- GUI programming techniques that use GTK widget.

Division of Media
Introduction
The educational goal of our division is to develop advanced individuals that will lead the digital content industry as the new national growth engine of the 21st century in Korea and the core of the new knowledge-based industry. Since its establishment in 1998, our division has fulfilled its role as a representative for providing higher education in digital content with the goal to develop leaders in the digital content industry that is represented by the game, computer animation, digital image and web/design content.

The division of media has integrated the educational curriculums of basic science, computer engineering, social sciences and art that have been educated in each separate department under the former education system. Students in the division of media are provided with compulsory education in basic science, computer engineering and art in their freshmen and sophomore year; and various major electives for producing, planning and integrating individual digital content as well as the individual and team projects, and the on-site practice. Our division of media provides education opportunities with the stress on diverse intellectual experiences on the basis of firm theoretical background, and support in extra-curricular studies to give students the opportunity to compare their abilities nationally and internationally through competitions and exhibitions.
Introduction to the department
Media science is the generic term for the fusion of the scientific fields that allow for the integrated processing of content, such as symbols, characters, voices, and sounds in digital form, and to utilize such content  through digital media. 

For the utilization of digital content, an understanding of digital media based on a basic/theoretical understanding of computer engineering is essential. The development of individual student content in accordance with the characteristics of the audio-visual content, the integration of said content, and the ability of users to access said content are inherent requirements of the major subjects. At present, all of the computer games, computer animations, digital images, and web/design content, which are all examples of digital content, are the outcome of creative design and the ability to support such content.

In addition, today’s digital content is the product of content integration with the participation of various specialists from different fields with specialized individual capabilities. 

The division of media provides students with the background theory, planning, practical exercises, and utilization methods related with digital content, in accordance with the scientific characteristics of media science. 
Course Description
DMED100 Introduction to Digital Media
In this course, students understand the concepts, characteristics, constituents and principles of digital media. Additionally, it deals with knowledge of the comprehensive multimedia such as the developmental process, production process, basic knowledge on media editing, manpower involved in the production of multimedia and multimedia programs. Students will be able to predict the future of the multimedia by observing the influence and examples of the digital multimedia technology.
DMED130 Introduction to Design
This is a course on the understanding of design and practice of the basic production process. This course is designed to facilitate understanding of basic modeling and design elements through the understanding of the act of design itself and the study of its constituents. Students go through concrete understanding of the basic design elements, composition and practice on the color structure. Ultimately, it will help the understanding of the shapes and formality as well as to develop the ability to produce general design elements. 
DMED170 Discrete Mathematics
Basic theories, such as the logic and set as the 3+3 mathematical tool, relations and functions, combinatorics, graphs, Boolean algebra, and finite state automata will be studied. In order to solve problems using a computer, how these theories are being utilized will be reviewed through actual examples.

DMED200 Animation Aesthetics
This course is about the advanced subjects required for producing realistic computer animations. Students study various special effects and post-treatment effects for producing more impressive animations, throughout the production and post-production stages of computer animation, and produce advanced animation.

DMED201 Game Design
In this course, students study the method of developing a story in accordance with the interactions in the game design. In pre-production, students study the genre of game, design document preparation, puzzle design, level design, and mission design. In post-production, students will be introduced to the testing and marketing.

DMED210 Game Programming 1
In this course, students acquire the knowledge of simple window programming required in producing the 2D game, and the game program that uses OpenVG. The content includes the use of GDI, bitmap graphics, OpenVG, 2D conversion, input and sound control. At the completion of this course, students will be able to develop a 2D game through advanced techniques of artificial intelligence and algorithms.
DMED230 Graphic Design
The importance of graphic design as a process of visual communication is growing with the development of media. Therefore, the successful design result is essential in the success of media production.

The objective of this course is to develop the ability to use and apply essential design tools as well as the understanding of the design as professionals in the field of media. Students acquire diverse expression techniques through examples through conducting practices.

DMED231 Typography
In this course, students recognize the importance of typography as a means of visual communication through applying and developing various design principles and attempt to study the communication and formative structure. Students will look at the history, characteristics, types, terminology, structure and form of typography, and go through the process of harmonizing related design elements with the choice of effective typography to become familiar with the forms and communication function of the typography.

DMED240 Computer Animation
Students study the basic 3D modeling and animation rendering techniques through the process of transferring messages with the movement of solids and expressing the given theme within the given condition of time and space. Students study effective means of use based on the understanding of basic concepts on the surface of objects, texture mapping and animation.
DMED241 Croquis
This course involves the students sketching a human body, in various poses, within a very short time. A high degree of concentration and observation is required. Student ability in this regard will be enhanced by the Croquis drawing technique.
DMED270 Computer Programming
Students are asked to establish the foundation of programming required in the college of information technology through realizing the program design using various basic data structure on the basis of programming methodologies after studying the basic grammar and definition of C language.

DMED300 Communication Research Method
While handling the overall aspects of investigative methodologies, such as presentation of a research problem, application of theory, investigation of previous research, preparation of an assumption, design of methodology, experimentation, and surveys, the basic statistical knowledge (standard errors, z-test, t-test, ANOVA, and regression) will be covered. Together with this, experimentation or surveys for user interfaces or media will be planned and the assumption will be tested.
DMED310 Introduction to Game Planning
Students will conduct game analysis and plan a game through creative game design. The production of game will be executed by a project team with the area of game design, game programming and game art to experience the overall process of designing one integrated game. Students will learn the process of making a good content through cooperation between the team members.
DMED311 Game Programming 2
Students learn the game program technique that uses the 2D graphic technology. Students apply the theories such as object modeling, 3D conversion, camera transfer, lighting, and object rendering, to actual programs by using various API’s of Direct3D, which is the 3D library of DirectX.
DMED312 Game story-Telling
Students form project teams to produce the game. In this process, students will be able to develop comprehensive understanding of the elements of game, and the ability to compose the whole game. Creative application of acquired knowledge and the value of team work is cultivated.

DMED320 Sound Basics
In this course, students become familiar with the recording, design and editing of sound through the sound editing computer program tools, learn to recognize detailed process of producing and synthesizing the sound, and understand the relationship between the sound and media. Students accumulate the sensibility to design the sound appropriate for the given image through projects.
DMED330 Flash Design
Through the study of Flash, a production tool with which interactions and multimedia can be integrated in a diversified digital media environment,  effective expression techniques will be obtained. At the same time, by theoretically understanding the principle of digital media design, students will cultivate the methodology to effectively express an idea and then model it. 

DMED331 Motion Graphics
The rendering of graphic information is essential in digital media. How will the form of communication change when 2D graphics and video meet the time element? In this course, students study the design elements to transmit efficient information and induce interest amongst the users, and learn the motion graphic design through various practice works. Students will also study and apply the mutual relationship between the motion graphics and interaction.
DMED332 Visual Information Graphics
Students study the problem solving method on how to transmit the message visually, and how to organize and configure the visual information through the conceptual understanding and production of the visual information. The objective of this course is to develop more creative and up-to-date image expressions through the theoretical studies on visual communication and design semiotics. The basic objects are data, information and knowledge, and these can be expressed with the point and line, shapes, arrow, various symbols and icons, and pictograms.

DMED333 Web Design
Students study efficient content planning and creative graphic expression using the infinite potential of the web as part of important communication means in the rapidly changing digital environment. For this, students understand the methodology and conceptual approaches for active user participation and develop the actual development techniques.
DMED334 Information Design
Students practice with typography, layout, colors and motion using the production tools and formative sensibility. Students will perform modeling through transformation of typography, design, and arrangement tasks. In addition, through an appreciation of examples of design, an understanding of the social function and modern trends in graphical design will be promoted.
DMED335 Digital Design Programming
The objective of this course is to obtain basic programming ability to produce multimedia and interactive media content. Students control the text, image, animation, videos and sound comprehensively, and learn programming to induce interactive responses from the user. From this course, the basic principles of the flash action script will be obtained. Through various exercises, students will produce their own unique effect by presenting a scripting idea.

DMED340 Character Animation
The basic six (6) motions of movement: walk cycle, run cycle, jump, push, heavy throw, and emotion will be studied and reproduced according to the 12 (twelve) principles of animation.
DMED341 3D Rendering Workshop
The processes of texture, shading, and rendering, among the production processes in 3D animation and movie visual effects will be covered. Students produce a product portfolio to show at job interviews, pubic fairs, and the graduation exhibition. 

The three (3) processes mentioned form the finishing stage of the work and is collectively called the “rendering process.” This stage can exert a decisive influence on the quality of a product. The finishing process from a manufacturing perspective (for which more creativity is required) will be handled in great detail.
DMED350 Animation Scenario
Students understand the composition of scenario and create their own piece through studying the overall area about the scenario. The contents of the course include the planning of animation, ideation of artwork and composition of theme, story and plot, and study the psychological expression of animation. Particularly, students enhance their level of understanding through the difference between the scenarios for the movie and animation.
DMED351 Directing Film
Creative direction can be accomplished by realizing the meaning of direction through existing films or video media and by directly understanding the relationship between the surrounding circumstances, such as actors, staff, set, and the director through the camera.
DMED352 Editing Film
This course is about the process of producing videos by editing recorded video clips based on the basic knowledge on the image direction. The contents include digital video editing software, techniques, such as clip editing, application of the conversion effect, title screens, and sound addition.
DMED360 Communication Theory
This  course discussed the communication in human society. It analyzes the elements subscribed in communication history to their effects, and studies the change of attitudes as a result of communication, propagation of impact, social system and communication system, and the problem of national development and communication.
DMED371 Computer Graphics
Students study the basic concept of computer graphics. The problems pertaining to graphs, such as the output of basic figures, geometrical conversion of 2D and 3D, 3D expression of an object, graph embedding, intersection graphs related with graphical drawings, segment graphs, triangulated graphs, and permutation graphs will be reviewed. In addition, the structure and imperative sentences in various devices related with computer graphics will be studied. Display software will be used.

DMED410 Game Interaction Design
Students will acquire the basic knowledge for game interaction. Through the application of such, existing game interactions will be analyzed and new interaction methodologies proposed.
DMED420 Sound Production
The objective of this course is the production of sound on the theme in the multimedia area. Students have hands-on experience in the process from planning and production of sound.
DMED430 Visual Communication Design
Students study the visual problem solving method by comprehensive application of important principles of graphic design, information design and web design. For this, students develop comprehensive design ability through effective problem solving methods and inducing concepts for visual conversion of message by understanding the emotional elements and the importance of cognitive integration of technology and aesthetics.

DMED432 Digital Media Art
Students obtain experiences in the actual production process and ability to plan and produce through effective interactions with the study of software and hardware as processing and understanding the basic concept of digital interactions.
DMED433 User Experience Design
In this course, students will gain experience in the overall process of digital content design, and the methodology that is used to provide the optimal experience to the users. For the collection and analysis of user experience data, the logical and objective viewpoint will be examined through a study of the HCI study methodology. Students will also carry out practical exercises.

DMED434 Design Studio
This is a course that students surmise their projects as one project to use as a graduate piece and portfolio. The focus will be creative ideas to represent the content learned from design courses with the theme of intensified expressions, web content and advertisements. This will be a new attempt at in-depth expression of themes, various formative expressions and selection of media.
DMED440 Animation Production
This is a process of composition project teams and production of the digital animation. It will develop the ability in students to achieve comprehensive understanding of the elements of digital animation and compose the whole. The knowledge obtained in previously studied subjects will be utilized creatively and teamwork will be enhanced.

DMED441 Film Composition
Film composition involves the technology utilized during the post-production process in various fields, such as animation, advertisements, and movies. Through this course, the basic concept of film composition will be studied, and the type of film composition required for animation, advertisements, and movies will be practiced.
DMED450 Video Production
Students compose a team based on the knowledge learned from video direction and editing, and make a complete film by leading the overall process of film production. Students work as staff in the real film production process, and learn the technology of professional and scientific film production.

DMED451 World Film History
The overall history of film, such as the birth of film, changes in the silent film era, debut of the ‘talkies’, entry into the new post-war wave, and the advance to the digital cinema era will be reviewed from the perspective of various countries and the world.
DMED460 New Media Planning
Technological developments, such as Internet broadcasting, cable television, satellite broadcasting, and web newspapers, that have recently appeared, in accordance with the development of an information society, will be discussed. The influence of these developments on society will be studied.
DMED461 Digital Broadcasting
This course will broaden the basic knowledge of the broadcasting media, and students study the method of broadcasting production method, which changes with the conversion to the digital broadcasting.
DMED470 Computer Vision
The recognition of images provides the most important information to humans. This course deals with edge detection and various filters. Also, middle and high level image processing will be dealt with. Knowledge based systems will be reviewed, and as a tool, mathematical morphology will also be studied.
DMED471 Animation Theory
The objective of this course is to provide students with the basic knowledge for the improvement of animation in the development of 3D games, 3D game engines, or other 3D applications. To this end, they will study various mathematical theories (3D geometry, differential geometry, spline theory, and quaternion theory) so as to express the various animated effects that appear in a game or 3D application. The methods (the linear system solution method, interpolation of the dispersion point, and the theory of kinematics) of solving animation related problems and the study of action capturing techniques, inverse kinematics, physical simulation techniques for an elastic object, and fluid simulation techniques will also be covered.
DMED490 Media Project 1
Students will choose one subject of great interest to them, from the digital media field, to study in detail. Games, animation, web, and design will be conducted in the media software project, media image project, and the media design project, respectively. Students can attend this course only when another subject, besides the above general ones, has been chosen.
DMED491 Media Project 2
This is identical to Media Project 1 (DMED490).
DMED492 Field Practice 1 – Media
Field practice related to the media subjects will be performed at enterprises or research institutes. Under the guidance of an adviser from the school or enterprise, practical business performance and education will be conducted. Students can only attend this course if it is so approved by the head of department.
DMED493 Field Practice 2 - Media
This is identical to Field Practice 1 – Media (DMED492)
DMED494 Field Practice 3 - Media
This is identical to Field Practice 1 – Media (DMED492)
DMED498 Field Practice 4 – Media
This is identical to Field Practice 1 – Media (DMED492)
CSE200 Data Structures

The method to constitute data which are to be handled during computer programming and the techniques to use such constituted data will be studied. Lists, stacks, trees, and graphs will be covered. Through the application of these, students will study the techniques and efficiency of arrangements, searches, and memory control.
CSE350 Algorithm

The ability to design and embody efficient algorithms, which can be used to solve practical problems, will be cultivated in students. To this end, students will study the principles and techniques used in the design and analysis of computer algorithms. The algorithms for series and sets and graph algorithms will be studied through the utilization of the basic principles of the mathematical inductive method and asymptotic analysis, etc., and the greedy method, divide and conquer, and dynamic programming design techniques.

CSE390 IT Professional English

As this is an English study course with the special purpose of cultivating IT-related use of English, the following three (3) fields will be given priority.

A. Practical English that provides a global awareness and that pursues the active initiation of international exchanges.

B. The English knowledge and methods required for preparing technical reports and theses in the IT field will be studied. In addition, the comprehension of technical reports and theses will be cultivated. 

The English knowledge and presentation techniques required for the participation in international societies or seminars will be provided.
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