Beyond Signal Processing Education

About 20 years ago, digital signal processing was taught mainly at the graduate level. Today, it is taken by most undergraduate students who major in electrical and computer engineering (ECE), and indeed, by many in other engineering disciplines and scientific fields. This proliferation has occurred because many areas now require a signal processing background. In addition, there are now quite a few excellent signal processing textbooks written by our outstanding colleagues.

This kind of migration from a graduate-level to a senior-level course is typical in most technical fields. The difference here is that signal processing has become so fundamental that it is not simply another elective ECE course. Instead, its basic concepts and principles are part of the core of the modern ECE curriculum.

Some of us have been pioneering the idea of having signals and systems concepts taught in the very early years of the ECE curriculum. A noted approach is “DSP First,” pioneered by our colleagues at Georgia Tech. Strong arguments for doing this are that students can easily understand the material, and that there are many simulation tools and software packages that give students a hand-on experience in design and experiment. These tools allow students to change various parameters and conditions “on the fly” without resorting to actual lengthy, labor intensive hardware experiments. 

Indeed, such an approach is stimulating the rethinking of ECE curriculum design. I belong to the generation that spent much time early in our ECE studies learning analog circuits with lump devices. This was considered modern back then—the material on vacuum tubes had just been removed not long ago from the curriculum! Now we are seeing another ECE curriculum revolution, and this time signal processing is in the driver’s seat!

In addition, new signal processing technology has recently been developed for curriculum purposes, most notedly, multimedia in the classroom. What we have is a new digital generation of students who have their own strengths. Most of them have been exposed to interactive multimedia and Internet games as children. How can we design a curriculum that can bring out these strengths? The use of multimedia technology can provide virtual reality and interaction so students can see and exploit abstract concepts they could not imagine before. Indeed, some of our colleagues have explored the ideas of bringing these tolls and technology even to the high school level! These are ample challenges whose impact will be felt in the entire education community, well beyond signal processing and ECE.

At Signal Processing Magazine, we intend to keep our readers informed about the development of curriculum and education. In upcoming issues, we plan to begin an education column and forum. I am sure many of our readers around the world will have many thoughts about education. If you would like to contribute your ideas, please contact either Yu Hen Hu, Kenneth Barner, or myself for more details.

It is now just the beginning of summer, and I am writing for the issue that will appear in September. In my heart I am yearning for a summer vacation, yet it is also time to welcome you back!
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