Chapter 5

Input 

Input Device – is any hardware component that allows you to enter data or instructions (programs, commands, and user responses) into a computer.  Popular input devices include the keyboard, mouse, stylus, microphone, digital camera, and scanner.

Keyboard – is an input device that contains keys you press to enter data into the computer.  A computer keyboard includes letters of the alphabet, numbers, special symbols, and function keys.   Function keys are special keys programmed to issue commands to the computer.  For example, pressing the F1 key in many programs displays a Help window.  The insertion point is a symbol on the screen, usually a blinking vertical bar, indicates where the next character you type will be displayed.  The arrow keys allow you to move the insertion point left, right, up, or down.  A toggle key is a key that switches between two different states.  For example, NUM LOCK key is a toggle key.  

Newer keyboards may include buttons that allow you to open an e-mail program, start a Web browser, and search the Internet.  Some keyboards have USB ports.

Keyboard Types  -- A standard keyboard is sometimes called a QWERTY keyboard because of the layout of its typing area.  That is the first six letters on the top alphabetic line on the keyboard spell QWERTY.  Most of today’s keyboards are enhanced keyboards.  An enhanced keyboard has twelve function keys along the top, two CTRL keys, and two ALT keys, and a set of arrow keys between the typing area and the numeric keypad.  Most keyboards attach to a serial port or a USB port on the system unit via a cable.  Some keyboards do not use wires at all.  A cordless keyboard is a battery-powered device that transmits data using wireless technology, such as radio waves or infrared light waves.  Cordless keyboards communicate with a receiver that attaches to a port on the system unit.  (Page 234) On the notebook and many handheld computers, the keyboard is built into the top of the system unit.  Users who spend a lot of time typing on keyboards sometimes experience repetitive strain injuries.  An ergonomic keyboard has a design that reduces the chance of wrist injuries.  The goal of ergonomics is to incorporate comfort, efficiency, and safety into the design of items in the workplace.  

Pointing Devices – is an input device that allows you to control a pointer on the screen.  In a graphical user interface, a pointer is a small symbol on the display screen whose location and shape change as a user moves a pointing device.  A pointer often takes the shape of a block arrow, and I-beam, or a pointing hand. (Page 233)
1.  Mouse – is a pointing device that fits comfortably under the palm of your hand.  The mouse is the most widely used pointing device on desktop computers.  (page. 235)
a.) Mechanical mouse – electronic circuits in the mouse translate the movement of the mouse into signals that are sent to the computer.  You should place a mechanical mouse on a mouse pad which will give better traction.
b.) Optical mouse has no moving mechanical parts inside.  It uses devices that emit and sense light to detect the mouse’s movement.  Some use optical sensors and others use a laser.  An optical mouse that uses optical sensors can be placed on nearly all types of surfaces eliminating the need for a mouse pad.  An optical mouse that uses a laser usually requires a mouse pad.  An optical mouse is more precise than a mechanical mouse and does not require cleaning like the mechanical mouse, but is it more expensive.  A mouse can connect to your computer via a serial port or a USB port.  

c.) Cordless mouse is a battery-powered device that transmits data using wireless technology.  It uses infrared light waves or radio waves to communicate with a receiver that is plugged into an IrDA port on the system unit. 
2.  Touchpad – is a small, flat, rectangular pointing device that is sensitive to pressure and motion.  Some touchpads have one or more buttons around the edge of the pad that work like mouse buttons.  On many touchpads you can tap the pad’s surface to imitate mouse operations such as clicking.  Touchpads are found more often on laptop computers.

3.  Pointing Stick – is a pressure sensitive pointing device shaped like a pencil eraser that is positioned between keys on the keyboard.  (See page 238)  The pointing stick was first developed by IBM for its laptop computers.  
4.  Joystick – vertical lever on a base.  You move the lever in different directions to control the actions of a simulated vehicle or a player.  Users running game software often use a joystick or wheel as a pointing device.  The lever usually includes buttons called triggers that you can press to activate certain events.  A joystick and wheel usually attach via a cable to the game port on a sound card or to a USB port.

5.  Touch Screen – is a touch-sensitive display.  Touch screens act as input devices – you select words, pictures, numbers, or locations identified on the screen.  Many ATM machines have touch screens.  Many computers in restaurants, gifts shops, and resorts have touch screens.  Instead of using your finger, you can use a stylus on some touch screens.  Most PDAs and Tablet PCs have touch screens.
6.  Light Pen – is a handheld input device that can detect the presence of light.  Some light pens required a specially designed monitor.  To select objects on the screen, a user presses the light pen against the surface of the screen.

7.  Pen Computing – The pen called a stylus, looks like a ballpoint pen but uses pressure instead of ink to write text and draw lines. Architects, mapmakers, artists, and designers create drawings and sketches by using an electronic pen on a graphics tablet.  A graphics tablet is a flat rectangular electronic plastic board.  Each location on the table corresponds to a specific location on the screen. (p. 240)  Pens used for handwriting recognition have grown in popularity.   Many handheld computers have touch screens that allow you to input data using a stylus.  Instead of using a keyboard, you write or make selections on the computer screen with the stylus.  These computers use handwriting recognition software that translates handwritten letters and symbols into characters that the computer recognizes.  (p. 244)
Voice Input is the process of entering data by speaking into a microphone.  The microphone may be a stand-alone peripheral or it may be built into the computer, or in a headset.  Some external microphones have a cable that attaches to a port on the sound card.  Others use wireless technology such as IrDA or Bluetooth. Voice recognition, also called speech recognition, is the computer’s capability of distinguishing spoken words.  Voice recognition programs do not understand speech.  They recognize a vocabulary of pre-programmed words.  A voice recognition program on your computer may recognize up to two million words.  Users can search the Web, send and receive e-mail, and instant message all by speaking in to a microphone.  Some software, such as word processing and spreadsheet software includes voice recognition as part of the program.  You can dictate letters into a word processing program instead of typing them.  The first voice recognition programs were speaker dependent.  Today, most are a combination of speaker dependent and speaker independent.  (p. 242)
Speaker-dependent software – The computer makes a profile of your voice, which means you have to train the computer to recognize your voice.  To train the computer you must speak each of the words in the vocabulary into the computer.  After hearing the spoken words, the program develops and stores a digital pattern for the words.  When you later speak a word, the program compares the spoken word to those stored. 
Speaker-independent software – has a built-in set of word patterns.  You do not have to train a computer to recognize your voice.  Many products today include a built-in set of words that grows as the software learns your words.  

Some voice recognition software requires discrete speech, which means you have to speak slowly and separate each word with a short pause.  Most of today products allow you to speak in a flowing conversational tone, called continuous speech.

The best voice recognition programs are 90 to 95 percent accurate.  When confronted with unusually dialogue, accuracy drops.  A 90 percent accuracy rate means 1 out of 10 words will be wrong.

Audio Input – is the process of entering any sound into a computer such as speech, music, and sound effects.  To input high quality sound, your computer must have a sound card.  Sound is entered via a device such as a microphone, tape player, CD player, or radio, each of which plugs into a port on the sound card.  With a microphone plugged into the microphone port on the sound card, you can record any sound including speech.  Windows stores audio files as waveforms or WAV files and a .wav extension.  Once you save the sound in a file, you can play it using the sound recorder, or edit it using music-editing software.  You can also attach the audio file to an e-mail message or include it in a PowerPoint presentation.  WAV files are large – often requiring 1 MB of storage space for one minute of audio.  For this reason, WAV files often are compressed so they take up less storage space.  You can also input music and other sound effects using external MIDI devices such as an electronic piano keyboard.  The devices connect to the sound card and software programs that conform to the MIDI (musical instrument digital interface) standard allow you to compose and edit music.

Input for PDAs, Tablet PCs, and Smart Phones

PDAs  -- The primary input device on most handheld computers or PDAs (Person Digital Assistants) is the stylus.  With the stylus, you can enter data in two ways:  use an on-screen keyboard or use handwriting recognition software.  Each handheld computer uses its own handwriting recognition software.  For example, the Palm products use Graffiti.  Instead of using a stylus, you can attach a full-sized keyboard to your handheld computer.  You also can type onto your desktop computer and transfer the data into your handheld computer.  Many handheld computers support voice input so you can enter data and instructions by speaking into the device.  If you want to take photographs and view them on your handheld computer, you can attach a digital camera directly to many handheld computers.  With a specialized pen and data reader, you can transfer notes as you write them no a pad of paper.  A portable keyboard is a full-sized keyboard that can be easily attached and removed from a handheld computer.  (See page 245)
Tablet PCs – The primary input device for a Tablet PC is a digital pen, which allows user to write on the device’s screen.  A Tablet PC’s handwriting recognition software converts handwriting into characters it can process.  The Tablet PC provides a means for keyboard input for those users who prefer typing to handwriting.   To access peripherals, users have the option to slide their Tablet PC into a docking station.  A docking station is an external device that attaches to a mobile computer, and it contains a power connection, and peripherals.  (p. 245)
Smart Phones – Voice is the traditional method of input for smart phones.  Today, short message service, multimedia message service, and instant messaging have become popular methods of inputting data.  Instead of calling someone’s smart phone, users can input and send text messages using SMS (Short Message Service) also called text messaging.  Users can send graphics, pictures, video clips, and sound files, as well as short text messages, with MMS (Multimedia Message Service) also called multimedia messaging to another smart phone with MMS.  Many smart phones today have a built-in or attachable camera so users can take pictures and videos and incorporate short voice recordings in their multimedia messages.  Some wireless Internet service providers (WISPs) partner with instant messaging services so you can use your smart phone to communicate with other smart phone or computer users of the same IM service.  
Digital Camera -- allows you to take pictures and store the images digitally instead of on film.  (p. 248)  Some digital cameras attached to or are built into PDAs and smart phones.  Home and business users have digital cameras to save the expense of film developing.  With photo editing software, users add special effects to digital images.  Some digital cameras connect directly to a printer or television.   Often users prefer to download the images from the digital camera to the computer’s hard disk.  Some digital cameras connect via cable to a USB port or a FireWire port on the system unit.  For cameras that store images on miniature mobile storage media, you insert the media in the card reader.   Digital cameras store images is a variety of ways:  floppy disk, PC Card, compact flash card, memory stick, and mini-CD.  With digital cameras that store pictures directly on a floppy disk or on a PC card, you can copy the pictures to your computer by inserting the floppy disk into a disk drive or the PC card into a PC card slot.  

Type of Video Cameras:  1.) Studio camera – stationary camera used for professional studio work; 2.) field camera – portable camera with many lenses; 3.) point-and-shoot camera – affordable and lightweight and used by the home or small business user. These cameras often have a built-in TV out port that allows you to display pictures or video clips on television.

Camera Resolution – describes the sharpness and clearness of an image.  The higher the resolution, the better the image quality is, but the more expensive the camera.  Some digital camera resolutions today exceed six million pixels.  A pixel (short for picture element) is a single point in an electronic image.  The greater the number of pixels the camera uses to capture an image, the better the quality of the image.  Digital cameras range from 1 million to more than 6 million pixels (MP).  A camera with a 4.2 megapixel resolution will provide a better quality than one with a 2.2 megapixel resolution. (A 1-megapixel (million pixels) camera is fine for Web pages and e-mail attachments.  A 20megapixel camera is good for print photos larger than 5 X 7.  For images as good as film-based cameras, use a 3-megapixel or higher camera.)

Pixels Per Inch (ppi) is the number of pixels in one inch of screen display.   For example, a 1,600 X 1,200 ppi camera has 1,600 pixels per vertical inch and 1,200 pixels per horizontal inch.  Multiplying these two numbers will give you an approximate number of megapixels.  1600 X 1200 = about 2 million or 2 magapixels.  If just one number is stated, such as 1,200 ppi, then both the vertical and horizontal numbers are the same.  On some cameras you can adjust the ppi to a resolution you need.  A camera set at 800 X 600 ppi might capture and store 61 images.  The number of images may reduce to 24 on the same camera set at 1,600 X 1,200 ppi because each image consumes more storage space.  The actual photographed resolution is known as the optical resolution.  Another measure of a digital camera’s quality is the number of bits it stores in a dot.  Each dot consists of one or more bits of data. The more bits used to represent a dot, the more colors and shades can be represented.  One bit per dot is enough for simple one-color images.  For multiple colors and shades, each dot requires more than one bit of data.  A point-and shoot camera should be at least 24 bit.

Video Input – or video capture is the process of capturing full-motion images into a computer and storing the video on a hard disk or DVD.  To capture video, you plug a video camera, VCR, or other video device into the video-in plug on a video capture card.  The video capture card is an expansion card that converts the analog video signal into a digital signal that the computer can understand. Most new computers are not equipped with a video capture card because not all users need this type of card.   A digital video camera is a video camera that records video as digital signals, instead of analog signals.  Many digital video cameras also connect directly to a USB port or a FireWire port on the system unit. Many digital video cameras have a video-in plug, so you do not need a video capture card.  After you save the video on your computer, you can play it or edit it using video-editing software.

PC Video Camera – is a type of digital video camera that allows you to record, edit, and capture video and still images, send e-mail messages with video attachments, add live images to instant messages, and make video telephone calls.  During a video telephone call, both parties see each other as they talk over the Internet.  Attached to your computer’s USB port or FireWire port, a PC camera usually sits on top of your monitor.  (p. 251) 
Web Cam  --  is a video camera that displays its output on a Web page.  You could use a Web cam to show a work in progress.  Some Web sites have live Web cams that display still pictures and update the displayed image at specific time intervals, such as 15 seconds.  Another type of Web cam, called streaming cam, shows moving images by sending a continual stream of pictures.

Videoconference – is a meeting between two or more geographically separated individuals who use a network or the Internet to transmit audio and video data.  (p. 251) You need videoconferencing software along with a microphone, speakers, and a video camera attached to your computer.  Any image in front of the video camera displays in a window on each person’s monitor.  As you speak, other people at the meeting hear your voice through their speakers. Another window on the screen, called a whiteboard, displays notes and drawings simultaneously on all participant’s screens.  They provide users with an area on which they can write or draw.  

Scanners and Reading Devices – Some input devices save you time by eliminating the manual entry of data.  You do not type or speak into the computer.  Instead, these devices capture data from a source document.   A source document is the original form of the data.  Examples of source documents are time cards, order forms, invoices, and inventory tags.  Devices that capture data directly from source documents include optical scanners, optical readers, bar code scanners, and magnetic-ink character recognition readers

Optical Scanner – usually called a scanner is a light-sensing input device that reads printed text and graphics and then translates the results into a form the computer can use.  The scanner creates a file of a document scanned which then can be stored on a disk, displayed on a screen, printed or sent via e-mail.  You can scan a picture and then incorporate this picture into a document or brochure.  A flatbed scanner works similarly to a copy machine except it creates a file of the document in memory instead of a paper copy.  (p.253)  The four types of scanners are:  flatbed, pen, sheet-fed, and drum.  (p. 252) The quality of the scanner is measured by the number of bits it stores in a pixel and the number of pixels per inch, or resolution -- The higher the number the better the quality. Most of today’s color scanners for the home range from 30 to 48 bit and have an optical resolution ranging from 600 to 4800 ppi.   Many scanners today include OCR (Optical Character Resolution) software.  Optical Character Recognition software can read and convert many types of text documents.  You can scan typewritten documents with the scanner, but the scanner does not differentiate between text and graphics, and it saves the report as an image.  You need OCR software to convert the image into a text file or word processing file that can be edited. 

Optical Reader – is a device that uses a light source to read characters, marks, and codes and then converts them into digital data that can be processed by a computer.

Optical Character Recognition (OCR) is a technology that involves reading typewritten or handwritten characters from documents and translating the images into a form that the computer can understand.  Most OCR devices include an optical scanner for reading characters and OCR software for analyzing what is read.   During the scanning of a document, the OCR device determines the shapes of characters by detecting patterns of light and dark.  Then the OCR software compares these shapes with predefined shapes into characters the computer can understand.  OCR is often used for turn-around documents, which are documents designed to be returned to the organization that created and sent them.  For example, when you receive a bill and tear off a portion and return it with you payment. (p. 255)
Optical Mark Recognition  -- OMR devices read hand-drawn marks such as small circles or rectangles.  For example, a teacher places marks on a test answer sheet.  The OMR device first reads the test answer key or master document to record correct answers based on patterns of light.  Then the remaining documents are passed through the device and their patterns of light are compared to the master document.

Bar Code Scanner – is an optical reader that uses laser beams to read bar codes.  A bar code is an identification code that consists of a set of vertical lines and spaces of different widths.  This code represents data that identifies the manufacturer and the item or product – such as the bar codes that identify boxes food items at the grocery store. (UPC code).  The Post Office uses the POSTNET bar code.  (p.256)
Magnetic Ink Character Recognition Reader (MICR)– can read text printed with magnetized ink.  The MICR reader converts MICR characters into a form the computer can process. The banking industry uses MICR for check processing.  Each check in your checkbook has pre-coded MICR characters on it.  (p. 257)  Each check is read by the MICR reader, which sends the check's information – including the amount of the check to a computer for processing.

Wireless Input – you can use a wireless input technology to obtain data directly at the location where the transaction takes place.  Factories and warehouses where cleanliness and heat and humidity are not easy to control use wireless input.  Employees use handheld computers or devices to collect data wirelessly.  (p. 257)  An employee can enter product inventory data into a handheld device and the transfer the data to a desktop computer.  Many users have Web-enabled computers and devices such as cell phones and pagers which allow wireless connections to the Web.  

Automated Teller Machines (ATM) is a self-service banking machine that connects to a host computer through a network (p. 259)  Using an ATM, people withdraw cash, deposit money, transfer funds, or inquire about an account balance.  
Smart Displays – A smart display is a thin desktop monitor that detaches from the computer to function as a portable wireless touch screen, which can access the computer remotely (p. 259)  The smart display can provide home users the ability to access their computer from anywhere in the house, using the portable monitor.  The smart display communicates with the computer through a wireless network.  The outward appearance of the smart display resembles the Tablet PC.
Biometric Input – Biometrics is the technology of authenticating a person’s identity by verifying a personal characteristic.  Biometric devices grant users access to programs, systems, or rooms by analyzing some biometric identifier.  A biometric identifier is a physical or behavioral characteristic.  Examples include fingerprints, hand geometry, facial features, voice signatures, and eye patterns.  A biometric device translates a personal characteristic into a digital code that is compared with a digital code stored in the computer.  If the digital code in the computer does not match the personal characteristic’s code, the computer denies access to the individual.  The most widely used biometric device today is a fingerprint scanner.  A fingerprint scanner captures curves and indentations of a fingerprint.  Many people believe fingerprint technology will become the home user’s authentication device for e-commerce transactions.  To make a credit-card transaction, the Web site would require you to hold your finger on the scanner.  A face recognition system captures a live face image and compares it with a stored image to determine if the person is a legitimate user.  Buildings secure rooms with face recognition systems.  Law enforcement, surveillance systems, and airports use face recognition to protect the public.  Biometric devices measure the shape and size of a person’s hand using a hand geometry system.  One university cafeteria uses a hand geometry system to verify students when they use their meal card.  A voice verification system compares a person’s live speech with their stored voice pattern.  Many companies use this technology for access to sensitive files and networks.  Some financial services use voice verification systems and speaker-dependent voice recognition software to secure telephone banking transactions.  A signature verification system recognizes the shape of your handwritten signature and use a specialized pen and table.  Very High security areas use iris recognition systems.  The camera in an iris recognition system uses iris recognition technology to read patterns in the iris of the eye.  (p. 261)  Sometimes, fingerprint, iris, and other biometric data are stored on a smart card.  A smart card, which is comparable in size to a credit card, stores the personal data on a thin microprocessor embedded in the card.  (p. 261)
The presence of computers in our lives has generated the need to address computing requirements for those who have or may develop physical limitations. The Americans with Disabilities Act requires that any company with 15 or more employees to make reasonable attempts to accommodate the needs of physically challenged workers.  Voice recognition software is ideal for blind or visually impaired users.  Users with limited hand mobility may need to use a keyguard, which is a metal or plastic plate placed over the keyboard that allows users to rest their hands on the keyboard without accidentally pressing keys, and it guides a finger or pointing device so a user presses only one key at a time.  (p. 263) Keyboards with larger keys are available.  An on-screen keyboard has a graphic of a standard keyboard displayed on the user’s screen.  People with limited hand movement can use a head-mounted pointer to control the pointer or insertion point.  To simulate the functions of a mouse, a user can work with switches that control the pointer.  The switch might be a hand pad, a foot pedal, a receptor that detects facial motions, or a pneumatic instrument controlled by puffs of air.  Gesture recognition and computerized implant devices are still in the prototype stages.  They attempt to provide users with a natural computer interface.  With gesture recognition, the computer will detect human motions.  Computers with gesture recognition capability have the potential to recognize sign language, read lips, track facial movements, or follow eye gazes.  For paralyzed or speech impaired individuals, a doctor will implant a computerized implant device into the brain.  This device will contain a transmitter.  As the user thinks thoughts, the transmitter will send signals to the computer.  
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