Multi Media Microcomputer Hardware – Week6
Sound card – an expansion card that records sound, saves it to a file on your hard drive and plays it back. Sound cards can give you the ability to mix and edit sound. They have ports for external speakers and a microphone jack for input. Some sound cards are “Sound Blaster” compatible: an industry standard that allows the card to understand commands written for a sound blaster card.

To computerise sound it must go through the following three stages [1] convert the sound from analog to digital [2] store the digital data in a compressed data file [3] reproduce the sound from digital to analog.

[1] Convert the sound from analog to digital – sound is sampled and digitised using a method called Pulse Code Modulation (PCM) a method of sampling sound in a reduced, digitised format where the differences between successive digital samples are recorded, and two components called a ADC (Analog Digital Converter) and a DAC (Digital Analog Converter). The DAC technology on a sound card converts digital sound files back to their analog equivalent before being output to the speakers.

When recording sound, the analog sound is converted to analog voltage by a microphone and is passed to the sound card where it is digitised. 

The larger the sample size (the number of bits used to hold each sample value) the more accurate the sample will be. The sampling rate is the rate of samples taken of an analog signal over a given amount of time (samples per second) and is expressed as Hertz (Hz). A low sampling rate provides a less accurate representation of the sound.

An 8-bit sound card uses 8-bits to store a sample value, or uses a 256-sample size (8-bits=11111111 which equals 28 or 256). Due to the fact that samples of sound are considered to be both positive and negative numbers the range is –128 to +127 rather than 0-255. A 16-bit sound card has a sample size of 65,536 so it goes without saying that for high quality sound; use a sound card with a higher sample size and sample rate. 

[2] Store the digital data in a compressed data file – two methods used to store sound in files is MIDI with the .mid file extension and Wave files with the .wav file extension. Most computer game music is stored in .mid files and multimedia sound is stored in .wav files.

[3] Reproduce the sound from digital to analog – two methods are used to convert digitally stored sound into real analog sound: FM (Frequency Modulation) synthesis and wavetable synthesis. FM is a method of synthesizing sound by making a mathematical approximation of the sound wave. Wavetable is a table of stored sounds taken from actual samples of real instruments to reconstruct the sound from its digital equivalent.

Digital cameras – use scanner technology except it is much faster. It scans the field of image set by the picture taker and translates the light into digital values that is stored in a file and is viewed by software that interprets the stored values appropriately. The standard format used by PC’s and digital cameras is TWAIN. The stored image can be transferred to a computers hard drive by a cable, either serial or parallel or by an external disk medium like a flash RAM card or floppy disk. 

Image editing software is used to manipulate the images and is provided with the camera or other programs such as Adobe Photoshop can be used. Image files can be stored with many file extensions and are usually saved with a .jpg file extension (Joint Photographic Experts Group). JPEG is the most common lossy compression standard for storing photos and once stored can be imported into other documents.

Video Capturing – to capture input from a camcorder or television you need an NTSC (National Television Standards Committee) video-capturing card that saves motion clips and stills. A feature called genlock; the cards ability to capture a video as a single complete frame rather than a sampling of partial frames, makes for better quality stills and makes editing smoother and easier.

With multimedia the ability to store massive amounts of data is paramount to the technologies success. The technology that has taken the lead is DVD (Digital Video Disk). One CD-ROM can hold 650Mb of data and it would take 7 CD’s to store one full-length movie. In comparison one DVD can hold an entire movie and can store 8.5 GB of data! Some DVD’s can use both bottom and top surfaces to store data, doubling the capacity to 17 GB and storing 8 hours of video data. DVD’s are created in a similar way to CD’s, by using pits and lands and are the same size and thickness as a regular CD but DVD uses a short wave length laser that lets it read smaller, more densely packed pits increasing disk capacity.

DVD uses MPEG-2 video compression and requires an MPEG-2 controller card to decode the compressed data. Audio is stored on DVD using Dolby AC-3 compression and is commonly referred to as Dolby surround sound. Dolby AC-3 supports 6 separate channels of sound; front left and right, rear left and right, front centre and subwoofer.

The DVD controller card decodes both MPEG-2 video and Dolby AC-3 audio data and outputs them to the video and speaker port.

Exercise

1. Click start>programs>accessories>multimedia>entertainment>sound recorder

2. Insert a music CD into the disk drive and press play

3. Press record on the sound recorder and record 15 seconds of sound

4. Click file> save as in the sound recorder dialog box

5. Name the file test

6. Open windows explorer and find the file and note its file extension and size

7. Click edit>audio properties>performance in the sound recorder window and change the sample rate conversion quality and resave the file with a different name

8. Play back both files and compare the two

