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There are 10 kinds of people in the 

world: those who understand binary 

and those who don’t. 



Pre-exercises 

• Magic trick (parity bits) : tack board 

with colored cards 

 

• Representing numbers : Binary digit 

counting cards (1, 2, 4, 8, 16, 32) 

 

• Decimal, Binary, Hexadecimal 



Decimal Binary Hexadecimal 

1 0000 0001 1 

2 0000 0010 2 

3 0000 0011 3 

4 0000 0100 4 

5 0000 0101 5 

6 0000 0110 6 

7 0000 0111 7 

8 0000 1000 8 

9 0000 1001 9 

10 0000 1010 A 

11 0000 1011 B 

12 0000 1100 C 

13 0000 1101 D 

14 0000 1110 E 

15 0000 1111 F 

16 0001 0000 10 



Representing letters : Letter card & some words  

 

 

 





 
BCS-CMW-7.  Students will demonstrate an 

understanding of how pictures, sounds, and 

video are represented in a computer. 

 



 

Essential Questions:  

  How is the binary system used to 

represent images? 

 What is a pixel? 

 How is a pixel used to represent images? 

 How can the two-state nature of transistors 

be used to represent information? 

 How are decimal numbers converted to 

binary numbers and vice versa? 

 What is the 8-bit ASCII code? 



a. Describe how a picture is digitized 

and represented in a computer. 



Examples 

• http://www.printactivities.com/HiddenPictur

es/004_SunAndTree.html (paint by 

number picture per student) 

• What's the secret code for talking to 

spacecraft? - 

http://spaceplace.nasa.gov/binary-

code/redirected/ (build poster) 

• RGB Hexadecimal / Decimal Converter - 

http://www.psyclops.com/tools/rgb/ 

 

http://www.printactivities.com/HiddenPictures/004_SunAndTree.html
http://www.printactivities.com/HiddenPictures/004_SunAndTree.html
http://spaceplace.nasa.gov/binary-code/redirected/
http://spaceplace.nasa.gov/binary-code/redirected/
http://spaceplace.nasa.gov/binary-code/redirected/
http://www.psyclops.com/tools/rgb/


b. Describe how a sound/song is 

digitized and represented in a computer. 

• An audio file format is a container format for 

storing audio data on a computer system. They 

can be divided in three basic groups: 

 

– uncompressed audio file formats,  

– lossless compression audio formats and  

– lossy compression audio file formats. 



uncompressed audio file formats 

• The most used and known uncompressed audio 

file format is PCM 

• usually stored as a .wav on Windows or as .aiff 

on MAC.  

• flexible file formats designed to store more or 

less any combination of sampling rates or 

bitrates.  

• CD-quality sound files in uncompressed PCM 

format are large in size - around 10 MB per 

minute. 

http://www.file-extensions.org/wav-file-extension
http://www.file-extensions.org/aiff-file-extension


lossless compression audio 

formats 
• require more processing for the same time 

recorded,  

• more efficient in terms of disk space used, 

• FLAC (Free Lossless Audio Codec) - 

audio format similar to MP3,  

• audio information is compressed file 

without any loss in its audio quality (similar 

to how Zip works) 

http://www.file-extensions.org/flac-file-extension
http://www.file-extensions.org/mp3-file-extension


lossy compression audio file 

formats 
• most used audio format today 

• best known is MP3 (MPEG-1 Audio Layer 

3) 

• patented digital audio encoding format 

• common audio format for consumer audio 

storage, de facto standard of digital audio 

compression for the transfer and playback 

of music on digital audio players. 



Video and multimedia files  

• contain digitally capturing, recording, 

processing, storing, transmitting, and 

reconstructing a sequence of still 

images representing scenes in motion 

and of course captured or recorded audio. 

  

• basically data container formats, that are 

used for audio-with-video playback.  



video file formats 

• AVI (Audio Video Interleave) developed by 

Microsoft. Audio or video content can be 

compressed with a wide variety of video or 

audio and video codecs  

• MPG (MPEG), developed by Moving 

Picture Experts Group. ISO standard used 

by many multimedia devices (DVD 

players, Blu-RAY, portable players, 

computers). 

 

http://www.file-extensions.org/avi-file-extension
http://www.file-extensions.org/mpg-file-extension


video file formats 

• MP4, MPEG-4 multimedia file format, 

contains encoded video and advanced 

audio coding (AAC)-encoded audio 

content. 

• MOV, a Apple QuickTime multimedia 

container format that can store one or 

more tracks of data such as video, audio, 

text, and effects. 

 

http://www.file-extensions.org/mp4-file-extension
http://www.file-extensions.org/mov-file-extension-apple-quicktime-digital-movie-file


QUESTIONS??? 

http://cs.ColumbusState.edu 

cs@ColumbusState.edu 

wsummers@ColumbusState.edu 

http://cs.columbusstate.edu/
mailto:cs@colstate.edu
http://cs.columbusstate.edu/
mailto:cs@colstate.edu
mailto:wsummers@
http://cs.columbusstate.edu/
mailto:summers_wayne@colstate.edu

