Degree Plan for RANDOM OFFICER
	OCT-DEC 2011
	JAN-MAR 2012
	APR-JUN 2012
	JUL-SEP 2012

	EC 3500 – Analysis of Random Signals
	EC 3510 – Communications Engineering
	EC 4550 – Digital Communications

EC 3630 – Radiowave Propagation
	EC 4590 – Communications Satellite Systems Engineering

	OCT-DEC 2012
	JAN-MAR 2013
	APR-JUN 2013
	JUL-SEP 2013

	EC 3210 – Introduction to Electro-Optical Engineering

EC 4580 – Error Correcting Code
	EC 3600 – Antennas and Propagation
	EC 3610 – Microwave Engineering
	EC 4610 – Radar Systems

	OCT-DEC 2013
	
	
	

	EC 3700 – Joint Network Enabled Electronic Warfare
	
	
	



Course Descriptions:

EC3500 Analysis of Random Signals (4-0) 
Fundamental concepts and useful tools for analyzing non-deterministic signals and noise in military communication, control, and signal processing systems are developed. Topics include properties of random processes, correlation functions, energy and spectral densities, linear systems and mean square estimation, noise models and special processes. 
EC3510 Communications Engineering (3-1) 
The influence of noise and interference on the design and selection of digital and analog communications systems is analyzed. Topics include link budget analysis and signal-to-noise ratio calculations, receiver performance for various analog and digital modulation techniques, and bandwidth and signal power trade-offs. Examples of military communications systems are included. 

EC4550 Digital Communications (4-0) 
This course presents the advantages and limitations of modern military M-ary digital communications systems. M-ary modulation formats, matched filter receivers, probability of symbol error calculations, coherent and noncoherent receivers, carrier and symbol synchronization, modems, bandwidth and signal energy, diversity combining, and fading channels are covered. Examples of current operational and proposed military and commercial space and earth links are treated.

EC3630 Radiowave Propagation (3-2) 
This course treats the effects of the earth and its atmosphere on the propagation of electromagnetic waves at radio frequencies. Topics covered include ground waves, sky waves, ducting, reflection, refraction, diffraction, scattering, attenuation, and fading. Basic theory is covered and computer models are introduced where appropriate. Emphasis is placed on determination of the transmission loss between transmitting and receiving antennas. Computer laboratory exercises are used to illustrate the propagation characteristics of various indoor and outdoor environments, and their effects on system performance. 

EC4590 Communications Satellite Systems Engineering (3-0) 
Communication satellite systems including the satellite and user terminals. Subjects include orbital mechanics, satellite description, earth terminals, detailed link analysis, frequency division multiple access, time division multiple access, demand assignment, random multiple access, and spread spectrum multiple access. Various military satellite communications systems are introduced. 

EC3210 Introduction to Electro-Optical Engineering (4-1) 
An overview of the elements that comprise current military electro-optical and infrared (EO/IR) systems. Topics include properties of light, optical elements, quantum theory of light emission, operating principles of laser sources, propagation of Gaussian beams, laser sources, laser modulators, thermal sources of radiation, laser and IR detectors (photomultipliers, photoconductors, photodiodes, avalanche photodiodes), signal-to-noise analysis of direct- and heterodyne-receiver systems. Includes military applications of electro-optic and infrared technology such as missile seekers, laser designators, laser weapons, and Bragg-cell signal processors. 

EC4580 Error Correction Coding (4-0) 
Digital military communication systems often employ error control coding to improve effectiveness against noise, fading, and jamming. This course, together with EC4560, provides students the necessary foundations for understanding the principles of such systems. Topics include Shannon's channel capacity theorem and coding methods for error control in digital communications systems, including convolutional, block, concatenated, and turbo codes as well as trellis-coded modulation. Applications of error control coding to modern digital communications systems are discussed. 

EC3600 Antennas and Propagation (3-2) 
A fundamental understanding of antennas, scattering, and propagation is developed. Characteristics and design principles of common antenna types, such as dipoles, arrays, horns, reflectors and microstrip patches, are considered. Concepts of antenna gain and effective area are used to develop power link equations. Scattering theory is introduced and propagation phenomena are considered for real-world scenarios. Design applications include phased, Yagi and log-periodic arrays, as well as shaped-beam reflector antennas, sidelobe suppression, radar target scattering, stealth principles, surface waves, HF and satellite communications. 

EC3610 Microwave Engineering (3-2) 
This course provides an overview of the circuits and devices used in microwave radar communication and electronic warfare systems. The course covers network analysis using scattering parameters, transmission media, selected circuits, electron tubes, solid state devices, and monolithic integrated circuits. Circuits and devices are studied in the laboratory using both hardware and computer simulation. 

EC4610 Radar Systems (3-2) 
The radar range equation is developed in a form including signal integration, the effects of target cross section, fluctuations, and propagation losses. Modern techniques discussed include pulse compression frequency modulated radar, moving target indicator (MTI) and pulse Doppler systems, monopulse tracking systems, multiple unit steerable array radars, and synthetic aperture systems. Laboratory sessions deal with basic pulse radar systems from which the advanced techniques have developed, with pulse compression, and with the measurement of radar cross section of targets. 

EC3700 Joint Network-Enabled Electronic Warfare (3-2) 
The concept of information operations (IO) and the critical role for electronic warfare (EW) are examined. The net-enabled force transformation is presented emphasizing how network-enabled EW technology provides a force multiplier for this transformation. Important EW technology components of SeaPower-21 are emphasized. The network space – battlespace duality and the Global Information Grid are also analyzed (FORCEnet). Metrics are presented to quantify the information value from wireless networks of distributed sensors and weapons. A direct assessment of the value of the network (information superiority) to the combat outcome (battlespace superiority) is presented. Integrated air defense suppression examples are studied using game theory to demonstrate the concepts. The role of intelligence is also emphasized. Sensor technologies and their use in the battlespace are presented. Mathematical models for electronic attack (EA) techniques are developed including those against GPS, RF and IR sensors. Off-board EA techniques including chaff, towed and rocket decoys, and digital image synthesizers are emphasized for counter-surveillance, counter-targeting and counter-terminal. High power microwave and laser-based directed energy weapons are examined. Sensor protection techniques are discussed including an introduction to the new area of counter-electronic support. Students do a research project on a topic of interest from the Force Transformation Roadmap. Laboratory exercises are also conducted in the Radar and Electronic Warfare Laboratory.

