CHAPTER 11: EMERGING TECHNOLLGIES


CHAPTER 11
EMERGING TECHNOLOGIES
Can You See Them Coming?
IN THIS CHAPTER

This chapter contains three major sections.
The first covers emerging technologies and emerging uses of technology in the areas of (1) technology itself and (2) technology interfaces.  Key topics here include:

	· Automatic speech recognition
	· 3-D technologies

	· Virtual reality
	· Biometrics

	· Wearable computers
	· Multi-state CPUs

	· Holographic storage devices
	· Thought-control user interfaces


The second section covers those emerging technologies and emerging uses of technology that are most closely tied to the Internet and Web.  They include:

	· E-cash
	· Renting software from ASPs

	· Personalization through push
	· Internet-enabled homes


The final section takes a very forward look at some radical emerging technologies and some radical emerging uses of technology.  Key topics here include:

	· CAVEs
	· Membrane-based technologies

	· Nanotechnology
	· Biochips

	· Implant chips
	


STUDENT LEARNING OUTCOMES

1. Describe how automatic speech recognition, virtual reality, biometrics, and thought-control user interfaces will change how you interact with technology.
2. Define multi-state CPUs and holographic storage devices and identify the changes they will bring about in technology.

3. Describe how e-cash will work on the Internet and discuss the challenges to making e-cash a common reality.

4. Describe emerging technologies and uses of technology on the Internet including renting software from ASPs, personalization through push technologies, and the Internet-enabled home.

5. Discuss the potential benefits and drawbacks of cutting-edge technologies such as CAVEs, membrane-based technologies, nanotechnologies, biochips, and implant chips.
SIMNET CONCEPTS SUPPORT
· Virtual reality and artificial intelligence (p. 328)
WEB SUPPORT (at www.mhhe.com/i-series)
· Automatic speech recognition
· 3-D Web sites

LECTURE OUTLINE

DID YOU KNOW?

11.1 COMPUTERS AND THEIR INTERFACES (P. 325)
A. Automatic Speech Recognition

· Automatic Speech Recognition Today and Tomorrow

B. 3-D Technologies

· Virtual Reality

C. Biometrics

D. Wearable Computers

E. CPUs and Storage Devices

· Multi-state CPUs

· Holographic Storage Devices

F. Thought-Control User Interfaces

11.2 THE CHANGING INTERNET

A. E-Cash

· What’s Holding Up E-Cash?

B. Renting Software from Application Service Providers

C. Personalization

D. Your Internet-Enabled Home

11.3 PUSHING THE ENVELOPE

A. CAVEs

B. Membrane-Based and Nanotechnologies

C. Biochips

D. Implant Chips

11.4 SUMMARY AND KEY TERMS

END-OF-CHAPTER SUPPORT (p. 349-355)

· Level 1

· Multiple Choice

· True/False

· Level 2

· Creating a Timeline for Emerging Technologies and Their Uses

· Matching Occupations with Emerging Technologies

· Level 3

· E-Commerce

· Ethics, Security, & Privacy

· On the Web

· Group Activities

KEY TERMS

	KEY TERM
	IM PAGE
	TEXT PAGE

	Application service provider (ASP)
	11.14
	336

	Automatic speech recognition
	11.7
	325

	Biochip
	11.19
	344

	Biometrics
	11.10
	328

	CAVE (cave automatic virtual environment)
	11.17
	341

	e-cash (electronic cash, digital cash)
	11.13
	334

	Feature analysis
	11.7
	325

	Global positioning system (GPS)
	11.14
	338

	Glove
	11.8
	327

	Headset (head-mounted display, HMD)
	11.8
	327

	Holographic storage device
	11.11
	331

	Implant chip
	11.19
	344

	Intelligent home appliance
	11.15
	341

	Language processing
	11.8
	326

	Membrane-based technology
	11.18
	342

	Multi-state CPU
	11.11
	331

	Nanotechnology
	11.18
	343

	Pattern classification
	11.7
	326

	Three-dimensional (3-D) technologies
	11.8
	327

	Virtual reality (VR)
	11.8
	327

	Walker
	11.9
	327

	Wearable computer
	11.10
	330


LECTURE NOTES AND TEACHING TIPS

CROSSWORD PUZZLE
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DID YOU KNOW?

Technology is changing at a phenomenal pace on a daily basis and so is how we incorporate it into our lives.  Not long ago, only one is every three homes in the United States had a computer.  Today, one in every three homes in the United States boasts at least two computers, many with networks.  But not only is the extent to which we use technology increasing – so is the number of new emerging technologies on the horizon.
· The U.S. government spends more than $600 million annually on nanotechnology research.

· Imphase, a Colorado-based company, is working on a holographic storage device (much smaller than a DVD) that will hold up to 20 movies.

· The Labor Coach is special contraction software that you can install on a PDA that monitors the contractions of an expectant mother.

· Because of the widespread use of electronic forms of payment (e.g., online bill paying), retail payments by “writing a check” dropped from 85 percent in 1979 to 60 percent in 2000.

The statistic concerning the drop in retail payments via check over the last 20 years is indeed a telling one.  We are moving quickly far beyond using technology just to send the normal text-based and numeric-based information.  We are now using technology to send surrogates of money and will soon begin the widespread use of technology to send biological and physiological information.

11.1 COMPUTERS AND THEIR INTERFACES
	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. This is a great chapter through which you can gain student insight into the future.
2. Most of your students will not be bogged down in the “past.”

3. They will readily accept new advances in technologies and their proposed uses.

4. Whenever possible, ask for their insight into how technology might be used to dramatically and radically change what we do.

5. Your students are the leaders of tomorrow.  They will, to a great extent, determine how technology can be used and for what purposes.

6. They will be the ones voting on legislation to restrict the use of technology.

7. Gaining insight into their views will help you, as an individual, mold your personal view of what the future will hold.


Technology is changing everyday, perhaps no more so than in the area of how the interfaces to technology will change.

Today, we use clunky keyboards and mice.  Tomorrow, we will interact with technology on a physiological level, including many of the technologies presented in this section.

AUTOMATIC SPEECH RECOGNITION

Speech recognition is destined to take its place in the future of interfacing with technology.

The key lies in the ability of technology to understand what we’re saying, as opposed to just determining words and sentences.

Figure 11.2 on page 325 demonstrates how automatic speech recognition works.  It’s worth moving through that figure within the context of asking “Do you want to hear my speech for tonight?”

Key Terms:

· Automatic speech recognition – system that captures your speech and can distinguish your words and word groupings to form sentences. (p. 325)

· Feature analysis – in ASR captures your words as you speak, converting the digital signals of your speech into phonemes. (p. 325)

· Pattern classification – in ASR attempts to recognize your spoken phonemes by locating a matching phoneme (or phoneme sequence) among words stored in an acoustic model database. (p. 326)

· Language processing – in ASR attempts to make sense of what you’re saying by comparing the possible word phonemes to rules in a language model database. (p. 326)

	INSTRUCTOR EXCELLENCE – INTEGRATION

1. With the release of Microsoft Office 2003, automatic speech recognition will become a vitally important part of the personal productivity tool set for most people.

2. Even if you don’t use speech recognition, take your students through the process of installing Office 2003’s speech recognition utility and training it.

3. Many of your students will be very excited to see and use this.


Figure 11.3 on page 326 provides some of the better speech recognition tools and their respective Web sites.

3-D TECHNOLOGIES

3-D technologies are here and here to stay.

In the short-term past, we dealt with issues of speed and RAM size for driving 3-D technologies.  Not so today.  Every new computer has the speed and capacity to drive 3-D technologies.

With respect to technology interfaces, virtual reality will become a common reality in just a few short years.

Of course, as always, we have a number of non-technology issues to deal with including simulator sickness and how the pornography industry plans to use virtual reality over the Internet.

Key Terms:

· Three-dimensional (3-D) technologies – present information to you in such a way that you have the illusion that the object you’re viewing is actually in the room with you. (p. 327)

· Virtual reality (VR) – three-dimensional computer simulation in which you actively and physically participate using special input and output devices such as gloves, headsets, and walkers. (p. 327)

· Glove – input device that captures the movement of your hand and fingers. (p. 327)

· Headset (head-mounted display, HMD) – combined input and output device that (1) captures the movement of your head from side to side and up and down and (2) includes a special screen that covers your entire field of vision. (p. 327)

· Walker – captures the movement of your feet and body as you walk or turn in different directions. (p. 327)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Virtual Reality and Artificial Intelligence.”

2. It contains a great introduction to the use of virtual reality.
3. We highly recommend you cover it in class to augment this section.


	INSTRUCTOR EXCELLENCE – PRACTICALLY SPEAKING

1. We are all money-minded today.
2. That’s both good and bad.

3. For virtual reality, encourage your students to think about how it can help people with mental illnesses.

4. As this box illustrates, virtual reality is being used to help people with autism.

5. No one is going to get rich on this application of virtual reality.

6. But no one has it.  Sometimes, we can simply use technology to help society at large, and individuals.


BIOMETRICS

We are quickly moving from the time of having to enter a password by typing it in.  We are moving to a time when you’ll enter your password using biometrics such as your voice, your fingerprint, or the scan of your iris.
Beyond that, you’ll start to interact with computers on a physiological level.  In that instance, a computer will capture your biometrics - such as your height, width, and weight dimensions – and some sort of computing system will build a customized product for you.  This can include shoes, wedding dresses, bath robes, and any other sort of clothing that needs to be customized to your dimensions.

Figure 11.6 on page 329 shows some of these types of clothing.

Key Terms:

· Biometrics – use of physical characteristics – such as your fingerprint, the blood vessels in the retina of your eye, or perhaps the sound of your voice – to provide identification. (p. 328)

WEARABLE COMPUTERS

Wearable computers are a logical extension of technology focusing on the needs of people to be mobile and portable with their technology.

We do not believe this is a fad.  Rather, manufacturers such as Xybernaut (www.xybernaut.com) will continue to make advances in the development of technology that can be worn just like a piece of clothing.

We definitely recommend that you visit Xybernaut’s Web site and review with your students the variety of portable Xybernaut technologies.

Figure 11.7 on page 330 provides some photos of different types of wearable computers.

Key Terms:

· Wearable computer – fully equipped computer that you wear as a piece of clothing or attached to a piece of clothing similar to the way you would carry around your cell phone on your belt. (p. 330)

CPUS AND STORAGE DEVICES

As everyone can probably guess, manufacturers of computer components are always working to make devices smaller, faster, and cheaper.

Two radical advances here include multi-state CPUs and holographic storage devices.  Multi-state CPUs will work in a form other than binary (as do today’s CPUs), probably in ten states.  This will allow them to be much faster.

Holographic storage devices seek to use storage media that have many sides, such as crystal-like objects.  This will allow for more storage surface area in a smaller space.

Figure 11.8 on page 331 provides an illustration of a holographic storage device.

Key Terms:

· Multi-state CPU – works with information represented in more than just two states, probably ten states with each state representing a digit between 0 and 9. (p. 331)

· Holographic storage device – stores information on a storage medium that is composed of 3-D crystal-like objects with many sides or faces. (p. 331)

THOUGHT-CONTROL USER INTERFACES

Thought-control user interfaces are “way out there.”  The idea is simple – can a computer system be developed that can interpret the thoughts of people.  As we all know, medical research has proven that some thought interpretation is possible using brain waves.

Thought-control user interfaces seek to use that medical research and extend it into an environment in which you think and your computer will react.

	INSTRUCTOR EXCELLENCE – TO THE WEB

1. You should definitely have your students visit the Web site for Discovogue (www.other90.com).
2. It’s an Italian site, so you’ll need to click on the English version button.

3. The Mind Drive consists of about 10 different applications, most are games but one in particular is for detecting lies.

4. The total suite costs only about $700.

5. If you can obtain some educational funding, buy this suite of software and demonstrate it in class.

6. Sometimes it works fairly well; other times it doesn’t.


MAKING THE GRADE

1. During pattern classification, ASR attempts to recognize your spoken phonemes by locating a matching phoneme (or phoneme sequence) among words stored in an acoustic model database. (p. 326)
2. Special input and output devices for virtual reality include gloves, headsets, and walkers. (p. 327)

3. An Internet-enabled toilet is an example of one device that makes use of biometrics. (p. 329)

4. Multi-state CPUs work with information represented in more than just two states. (p. 331)

5. The Mind Drive is an example of one device that makes use of a(n) thought-control user interface. (p. 332)

	INSTRUCTOR EXCELLENCE – I-CAN

1. Most important for your students is that they focus on two things: (1) new technological advances and (2) the impacts of those advances.
2. It’s cool think about thought-control user interfaces, multi-state CPUs, and other radical technology innovations.

3. However, the key is to think long and hard about their impacts.

4. This is especially true in the areas of security, privacy, and ethics.


11.2 THE CHANGING INTERNET

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. This is an interesting section that most of your students will relate to easily.
2. Most of your students cannot even remember a time when the Web and Internet were not a part of their lives.

3. We would encourage you to have your students present this section.

4. Have them focus not only on the technologies themselves but also how they might work and how they will change our lives.

5. Your students will be able to develop very “wild” applications of Internet-based technologies


The most visible and explosive technology in our lives today is the Internet.  Many new advances will come about in the next several years with respect to our use of the Internet.

E-CASH

It’s only a matter of time before e-cash becomes a common-place reality.

There are two major obstacles to overcome – processing fees and acceptance.

Currently, when money is moved, someone incurs a processing fee.  For e-cash to become common place, that processing fee must be avoided.  You can’t very well move a $1 when it costs over a $1 to move it.

As well, people in general (including consumers and merchants) must accept and embrace the use of e-cash.  Obviously, older people have a difficult time using electronic forms of cash as opposed to the real thing (or even a credit card).

Figure 11.10 on page 334 illustrates the movement of e-cash on the Web among a bank, a consumer, and a merchant.

Key Terms:

· E-cash (electronic cash, digital cash) – an electronic representation of cash, which is nothing more than a file that says you have a certain amount of money in electronic form. (p. 334)

RENTING SOFTWEARE FROM APPLICATION SERVICE PROVIDERS

Because technology is becoming so small and because we use so many different devices, it will probably become necessary to (1) store personal information in a central location on the Web and (2) rent personal productivity software as opposed to buying it for every different device.

This is the point at which application service providers (ASPs) play a central and critical role.  Already, ASPs provide rentable software and storage space to businesses.

It’s just a matter of time until it becomes effective to do so for individuals.

Key Terms:

· Application service provider (ASP) – company that provides software, storage, and other services for other businesses and individuals to use. (p. 336)

PERSONALIZATION

We are in the early stages of experiencing true “personalization” on the Web.  You can use intelligent agents (shopping bots) to gather information for you and find the cheapest products.  You can customize a personal portal to display only the information relevant to you.

Soon, you’ll start to see customized product and service offerings arriving in your e-mail (or by some other technology means).  And it won’t be spam.  Rather, organizations will have access to so much information about you that they’ll be able to tailor and personalize product and service offerings just to you.  No one will receive the same offerings.

On pages 338 and 339 we cover such a personalization example by illustrating how a video rental store may contact you when it obtains a movie that you might like to see.  You should carefully cover this example and impress upon your students how personalized this will be.

Page 339 also contains some thought-provoking questions about personalization.  Take some time and cover these with your students.

Key Terms:

· Global positioning system (GPS) – navigational system that uses satellites to tell you where you are, how fast you’re going, and what direction you’re headed in. (p. 338)

	INSTRUCTOR EXCELLENCE – INTEGRATION

1. You can easily illustrate the use of a data warehouse to support personalization with your personal productivity software.
2. Demonstrate to your students how to build a 3-D pivot table that looks similar to the data warehouse in Figure 11.14 on page 339.

3. You can first generate a small Excel workbook that would contain the necessary information (i.e., video rental information).  Then, you can create a pivot table, specifying the rows as days of the week, the columns as times of the day, and the layers as movie categories.


	INSTRUCTOR EXCELLENCE – BREAK OUT

1. To further reinforce the concept of true personalization, have groups of students consider what it would take to customize coupon offerings from a grocery store.
2. The grocery store would have to carefully track store purchases (using a saver card of some sort).

3. Then the grocery store would have to build a data warehouse that illustrated, among other things, (1) in what order purchases are made and (2) what products are commonly purchased together.

4. The goal would be to offer a coupon of a commonly-purchased item that would then generate another purchase.


YOUR INTERNET-ENABLED HOME

We will definitely see homes become more Internet-based.  All electronic devices will be networked together using Wifi or Bluetooth.  And the home itself will be connected to the Internet.

This will enable people to control home appliances by connecting to the Web and accessing a site for their homes.

We’ll also see more use of intelligent home appliances that have some technology within them enabling them to make decisions.

Key Terms:

· Intelligent home appliance – contains embedded computer technology that controls numerous functions and is capable of making some decisions. (p. 341)

MAKING THE GRADE

1. E-cash (electronic cash, digital cash) is an electronic representation of cash. (p. 334)
2. A(n) application service provider (ASP) is a company that provides software, storage, and other services for other businesses and individuals to use. (p. 336)
3. The global positioning system (GPS) is a navigational system that uses satellites to tell you where you are, how fast you’re going, and what direction you’re headed in. (p. 338)
4. A(n) intelligent home appliance contains embedded computer technology that controls numerous functions and is capable of making some decisions. (p. 341)

11.3 PUSHING THE ENVELOPE

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. This last section is meant to be wild and thought provoking.
2. In several places, we’ve included some great questions for starting a class debate.

3. Spend adequate time here focusing on the future impacts of technologies.


There are numerous cutting-edge and perhaps even bleeding-edge technologies being developed and researched.

This section covers just a few of them.

CAVES

CAVEs are similar to the Star Trek holodeck, in that they attempt to display 3-D likenesses of objects and people located in other areas around the world.

We are probably 15 years or so away from seeing CAVEs of this sort become a common reality.

But when we do, you’ll be able to actually participate in a video game by becoming a player in it and, not watch a movie, but rather be an actor or actress in it.

Figure 11.16 on page 342 illustrates how CAVEs will work.

Key Terms:

· CAVE (cave automatic virtual environment) – special 3-D virtual reality room that can display images of other people and objects located in other places and CAVEs all over the world. (p. 341)

	INSTRUCTOR EXCELLENCE – TO THE WEB

1. Definitely consider having your students research CAVEs on the Web.
2. They can’t use the term “cave” because it yields too many spelunking sites.

3. They’ll need to concatenate terms such as virtual, environment, and computer.

4. Your students will find two types of CAVEs.

5. The first displays images on the walls.  These are fairly standard and not as radical as the second.

6. The second type is what we discussed in the text in which 3-D likenesses of objects and people will appear in the CAVE with you.


MEMBRANE-BASED AND NANOTECHNOLOGIES

Your students will definitely see the widespread use of membrane-based technologies and nanotechnologies in their lifetimes.

Membrane-based technologies seek to use living human tissue to store information.  It may sound radical (and it is), but much research is underway in this area.

Nanotechnology research focuses on (1) creating exceedingly small technologies and (2) software that enables molecules to self-assemble into new forms.

You can easily relate the latter application of nanotechnologies by discussing the second and third Terminator movies.  In those, the advanced machines are able to transform themselves into different likenesses.  This would be achieved through the self-assembly aspect of nanotechnologies.

Key Terms:

· Membrane-based technology – stores and manipulates information within living tissue cells. (p. 342) 

· Nanotechnology – study of controlling individual atoms and molecules to (1) create computer chips that are hundreds of times smaller than current chips and (2) encourage those atoms and molecules to “self-assemble” into new forms. (p. 343)
BIOCHIPS

Christopher Reeves recently received a biochip that helps him breath.  There are other applications as well, including biochips that block pain and biochips that help people see.

These are very expensive right now, but will become more affordable over time.

Figure 11.18 on page 344 shows a biochip (the cell rover) that can be injected into the blood stream.  At various times of the day, it can move to the appropriate part of the body and dispense medication.

Key Terms:

· Biochip – technology chip that can perform a variety of physiological functions when inserted into the human body. (p. 344)

IMPLANT CHIPS

This is a good thought-provoking way to end your discussion of emerging technologies.

Already, a family of four in Florida has received implant chips, enabling them to be tracked anywhere they go by GPS.  The mother and father felt that the invasion of privacy was an appropriate price to pay to always know where their children are.

Key Terms:

· Implant chip – technology-based microchip – containing at a minimum personal information but all perhaps GPS-tracking capabilities – implanted into the human body. (p. 344)

	INSTRUCTOR EXCELLENCE – BREAK OUT

1. Here’s an interesting group debate.
2. Break your class into two groups.

3. Have one group create a proposal to require that all students at your school have GPS-enabled implant chips.

4. Have them further identify good uses of those implant chips.

5. Have the other group develop arguments against such uses.

6. You’ll be surprised – this will take an entire class period, especially if you allow them to development their positions outside of class for a day or two.


	INSTRUCTOR EXCELLENCE – I-SERIES INSIGHTS

1. There is much debate about the use of GPS-enabled implant chips.

2. Children will never be lost or kidnapped.  Or, at least we’ll know where they are.

3. But, there are as many bad uses of this technology as there are good.

4. This creates a good discussion in class.


MAKING THE GRADE

1. A(n) CAVE (cave automatic virtual environment) is a special 3-D virtual reality room that can display images of people and objects located in other places. (p. 341)
2. Membrane-based technologies store and manipulate information within living tissue. (p. 342)

3. Nanotechnology is the study of controlling individual atoms and molecules to (1) create computer chips that are hundreds of times smaller than current chips and (2) encourage those atoms and molecules to “self-assemble” into new forms. (p. 343)

4. A(n) biochip is a technology chip that can perform a variety of physiological functions when inserted into the human body. (p. 344)

LEVEL ONE: REVIEW OF TERMINOLOGY

Multiple Choice

1. Automatic speech recognition consists of

a. feature analysis.

b. pattern classification.

c. language processing.

d. all of the above steps.

e. none of the above steps.

ANSWER: d – automatic speech recognition is a three-step process that includes feature analysis, pattern classification, and language processing. (p. 325)
2. During features analysis, your ASR system converts the digital signals of your speech into

a. words.

b. sentences.

c. phrases.

d. phonemes.

e. paragraphs.

ANSWER: d – the first step of ASR involves capturing your voice and breaking down what you say into phonemes, essentially syllables. (p. 325)
3. The special device in virtual reality that captures the movements of your hand and fingers is called a(n)

a. headset.

b. HMD.

c. glove.

d. walker.

e. mitt.

ANSWER: c – gloves are virtual reality devices that capture the movements of your hand and fingers. (p. 327)
4. Storage devices composed to 3-D crystal-like objects with many sides or faces are called

a. 3-D storage devices.

b. holographic storage devices.

c. crystal storage devices.

d. imaging storage devices.

e. nanotechnologies.

ANSWER: b – holographic storage devices are devices of the future that will store information on 3-D crystal-like objects. (p. 331)
5. Biometrics include

a. fingerprint identification devices.

b. Internet-enabled toilets.

c. devices for creating custom-fitting shoes.

d. devices for creating custom-fitting wedding dresses.

e. all of the above.

ANSWER: e – all of the above are possible applications of biometrics. (p. 329)
6. CPUs that work with information represented in more than just two states are called

a. digital CPUs.

b. multi-faceted CPUs.

c. holographic CPUs.

d. multi-state CPUs.

e. multi-digital CPUs.

ANSWER: d – multi-state CPUs will work with information in a form more advanced than binary (two states). (p. 331)
7. The Mind Drive is an example of a product that uses a

a. voice-control user interface.

b. GUI.

c. thought-control user interface.

d. mind-control user interface.

e. heat-map-control user interface.

ANSWER: c – The Mind Drive uses a thought-control user interface to capture and interpret information. (p. 332)
8. The single biggest drawback to the use of e-cash is that

a. the consumer does not yet believe that e-cash is safe to use.

b. anyone can become an e-bank.

c. e-cash is easy to lose.

d. e-cash is impossible to replace.

e. e-cash makes money laundering easy.

ANSWER: a – although all are drawbacks to the use of e-cash, the fact that consumers do not yet believe that e-cash is safe to use is the single biggest drawback. (p. 335)
9. Your Internet-enabled home of the future will probably be

a. wirelessly networked.

b. a part of the Internet.

c. speech-enabled.

d. dominated by intelligent home appliances.

e. all of the above.

ANSWER: e – your Internet-enabled home of the future will have all of those characteristics. (p. 340)
10. Technology chips that can perform a variety of physiological functions when inserted into the human body are called

a. biochips.

b. implant chips.

c. physiological chips.

d. biological implant chips.

e. none of the above.

ANSWER: a – biochips are technology chips that can perform a variety of physiological functions when inserted into the human body. (p. 344)
True/False

11. _____ During language processing, your ASR system compares possible word phonemes to rules in an acoustic model database.
ANSWER: False – during language processing,  ASR uses a language model database. (p. 326)

12. _____ HMDs are special input devices in virtual reality that only capture the movement of your head from side to side and up and down.
ANSWER: False – HMDs also provide a display that covers your entire field of vision. (p. 327)

13. _____ Xybernaut makes a wearable computer called a Poma.
ANSWER: True – Xybernaut is the manufacturer of the poma. (p. 330)

14. _____ Virtual reality (VR) is a two-dimensional technology.
ANSWER: False – virtual reality is a three-dimensional technology. (p. 327)

15. _____ Implant chips contain information about you but cannot be used to track your movements.
ANSWER: False – implant chips can be used to track your movements if they are GPS-enabled. (p. 344)

LEVEL TWO: REVIEW OF CONCEPTS

1. Creating a Timeline for Emerging Technologies and Their Uses
This is an interesting exercise requiring your students to speculate when they believe the emerging technologies and uses of those emerging technologies we discussed in this chapter will become a common reality.
There are no really right or wrong answers here as long as your students can justify their timelines.

However, we would make some observations:

· CAVEs are a long way off and should appear late in the timeline.

· ASR should appear early in the timeline.

· Virtual reality should appear early in the timeline.

· Biometrics for identification should appear fairly early in the timeline.

· Thought-control users interfaces are a long way off.

2. Matching Occupations with Emerging Technologies

This is another interesting exercise requiring your students to speculate what occupations will be most suitable to the use of various emerging technologies.  As with the first, there are no right or wrong answers here as long as your students can make the appropriate justifications.

LEVEL THREE: HANDS-ON PROJECTS

E-COMMERCE

1. Understanding New Government Initiatives to Use the Web
In line with the President’s Management Agenda (PMA), the federal government is creating a single portal through which citizens and businesses will access all government services and information.  That site is FirstGov at www.firstgov.gov.

This is a dynamic site that is undergoing significant changes on a fairly frequent basis, so we can’t provide any concrete answers to the questions.

The focus of this project is to get your students acquainted with the FirstGov site.  Their future lives will revolve partly around interacting with the federal government electronically.  They will do so by starting at www.firstgov.gov.

2. Making Long-Distance Phone Calls

This is already happening to a greater or lesser extent depending on which site you visit and which site you use.

Some services require that you download some simple software and then have a microphone and set of speakers attached to your computer.

Some sites require that you prepay with a credit card.

Most allow you to make calls to either another computer or a regular phone (which can be a cell phone).

At the time we wrote this, no site provided free worldwide long-distance service.

3. Taking College Courses on the Web

Hopefully, your school is offering some Web-based classes, even if it’s only to support a regular class.
If not, this is a good exploratory project for your students so they can come to understand what education is being offered on the Web.

Answers here will vary greatly according to the sites your students visit.

ETHICS, SECURITY & PRIVACY

1. Tracking Customer Movement with Body Heat Maps
Some outlets of the Sharper Image have actually tried to track customers and salespeople using body heat maps.

When a customer enters the store, the computer registers a unique heat map for him or her.  Then, software follows that person around the store, monitoring where they stop, how long it takes a salesperson to greet the customer, etc. 

The answers your students provide will vary greatly according to their own views of privacy.

However, we would encourage you to lead a discussion of how this technology might be used effectively in certain environments.  Of course, the retail industry is a good environment, but so is health care.

2. DNA Testing

This is a project that we recommend that you use as a class discussion and debate.

The move Gattica does demonstrate the use of DNA testing for some rather interesting uses, such as deciding who to marry and deciding who should get what job or education.

We have found that most students do not believe in the use of DNA testing for these purposes.

ON THE WEB

1. Finding Virtual Reality Applications
Your students will have no problems finding examples of virtual reality applications on the Web.

However, they may have difficulty finding virtual reality applications that are not in the area of gaming.

Gaming virtual reality applications are abundant because they have mass appeal to the public at large, and, as such, have positive cash flows in a short period of time.

2. Determining the Capabilities of Xybernaut’s Newest Poma Wearable Computer

At the time we wrote this, the poma had the following capabilities and features:

Poma is a powerful, highly functional computer manufactured by Hitachi and is based on the Microsoft Windows CE operating system. It has a 128-MHz RISC processor, 32 MB of RAM, 32 MB ROM, a Compact Flash™ slot and one USB port. Poma supports up to 1 GB micro drives, wireless modem cards, wireless LANs and the new CF technology (as it emerges) through its integrated Compact Flash slot. The on-board USB port connects to a customized, hand-held, touch optical mouse pointing device for easy Internet and Windows navigation. Poma is also compatible with wearable keyboards and other pointing and input devices.

We pulled the above paragraph directly from Xybernaut’s Web site (www.xybernaut.com).

3. E-Publishing on the Web

This is a good exploratory project because most people dream of someday being an author of a best-selling book.
The problem is in getting a publisher to buy your book.  There are so many aspiring writers and stories out there.

So, the Web is a possible place to publish a book and make it available to everyone.

4. Using Electronic Coupons

There are numerous coupon sites, with many manufacturers even providing coupons for their products on their Web sites.

In most cases, you simply click on the coupons you want and print them.

That’s about all there is to it.

GROUP ACTIVITIES

1. Researching Voice-Controlled Cell Phones
By the time you use this book, voice-controlled cell phones will probably be very common.

However, it will still help your students to go through the process of researching a specific phone and its features and cost.

If you can, have a student demonstrate in class how to use a voice-controlled cell phone.

2. Blocking Spam

Blocking spam is important to most people.  Without some sort of spam-blocking utility, an e-mail box can quickly become filled with all sorts of advertisements.

If you can, have someone from your school’s IT department come in and discuss what spam-blocking software your school uses.

3. Creating Three-Dimensional Graphs

Three-dimensional graphs most often present information in a more meaningful way.

It’s not really because 3-D makes it easier to identify trends or see patterns, but rather because we see and process information in three dimensions.

So, if information is presented in 3-D, our minds process it more quickly.

4. Researching Intelligent Home Appliances

Most major home appliances have some sort of intelligence in them – washing machines, clothes dryers, dish washers, refrigerators, vacuum cleaners, etc.

So, your students should have no problems finding examples of intelligent home appliances.

PAGE  
11.1

