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CASE 1:CASE 1:

Suppose a digital video has a resolution Suppose a digital video has a resolution 
of 640 x 640 pixels, 24 bits per pixel and of 640 x 640 pixels, 24 bits per pixel and 
25 frames per second.25 frames per second.
(1). What is the bit rate of this video?(1). What is the bit rate of this video?
(2). What is the storage requirement of (2). What is the storage requirement of 
half-an hour of the video?half-an hour of the video?
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Sample solution:Sample solution:

(1). bit rate = resolution x depth color x frame (1). bit rate = resolution x depth color x frame 
rates rates 

    = 640 x 640 x 24 x 25 = 640 x 640 x 24 x 25 

    = 245.76 Mbps= 245.76 Mbps

(2). 30 minutes storage requirement =(2). 30 minutes storage requirement =

245,760,000x30x60/8245,760,000x30x60/8

= 55.296 MB= 55.296 MB
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CASE 2:CASE 2:

Suppose that a video-on-demand server 
needs to provide service to a city of 50,000 
homes. 1000 movies of 100 minutes, each 
compressed at 4 Mbps are stored on the 
server. At any time, 20% of homes will watch 
the movies independently. Calculate the 
amount of required storage at the server and 
actual transfer bandwidth required.
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Sample solution:Sample solution:

Required storage = Required storage = 

= 1000x100x60x4,000,000 / 8 = 1000x100x60x4,000,000 / 8 

= 3 x 10= 3 x 101212 Bytes = 3 TBytes Bytes = 3 TBytes

Actual transfer Bandwidth =Actual transfer Bandwidth =

= 50,000 x 0.2 x 4 Mbps = 40 Gbps= 50,000 x 0.2 x 4 Mbps = 40 Gbps

VideosVideos minuteminute
ss

secondsecond
ss

Data Data 
(Mbps)(Mbps)

HomesHomes 20% 20% 
homeshomes

Data Data 
(Mbps)(Mbps)
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CASE 3:CASE 3:

Assume a 640 by 480 pixel video, 24 frame 
per second, with a 90% intra-frame (spatial) 
compression and a 95 percent inter-frame 
(temporal) compression. Music (10 
MB/minute) is included, in MP3 format. The 
images are in full RGB colour (16.7 millions)

How long the video can be if it is to fit on a 
700 MB CD-ROM !
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Sample solution:Sample solution:

Video:

640x480x3 bytes per pixel = 921,600 raw bytes per-frame

90% intra-frame compression = 921,600 * 0.1 = 92,160 compressed bytes per 
frame

95% inter-frame compression = 92,160 * 0.05 = 4,608 totally compressed bytes 
per frame

24 frames per second * 4,608 bytes per frame = 110, 592 bytes of video data per 
second

Sound:

Sound is 10,000,000 per minute * 0.1 / 60 seconds = 16,666 sound bytes per sec

Video + sound:

110,592 + 16,666 = 127,258 bytes per second

Storage requirement:

700,000,000/127,258 = 5500 second of video

5500/60 sec = 91.67 minutes = 1 hour + 31 minutes + 39 sec
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Example 1:Example 1:

Given an image size of 320x240 Given an image size of 320x240 
pixels, a 16,700,000 colour palette, pixels, a 16,700,000 colour palette, 
MP3 sound, 70% within frame and MP3 sound, 70% within frame and 
90% across frame compression and 90% across frame compression and 
24 frames per-second, how fast 24 frames per-second, how fast 
must the connection be (in bits per must the connection be (in bits per 
second) for the material to second) for the material to 
successfully stream without successfully stream without 
dropping frames.dropping frames.

……
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Example 2:Example 2:

For stereo CD-audio, we For stereo CD-audio, we 
need to capture audio need to capture audio 
frequency of up to 20 kHz. frequency of up to 20 kHz. 
Assume 16 bits are required Assume 16 bits are required 
to represent each audio to represent each audio 
sample. Calculate the sample. Calculate the 
storage requirement of one storage requirement of one 
hour of the CD-audio!hour of the CD-audio!

……
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Example 3:Example 3:

Normal video needs to be played out at 30 Normal video needs to be played out at 30 
frames per second. Assume that the frames per second. Assume that the 
horizontal and vertical resolutions are both horizontal and vertical resolutions are both 
480 lines and the aspect ratio is 4:3. The 480 lines and the aspect ratio is 4:3. The 
video is digitized at 24 bits per pixel. video is digitized at 24 bits per pixel. 
Calculate the minimum bit rate of the Calculate the minimum bit rate of the 
digital video. You must show your working digital video. You must show your working 
process.process.

……
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Example 4:Example 4:

 A digital camera has internal memory 256 MB. A digital camera has internal memory 256 MB. 
Assume you need to capture an object with resolution Assume you need to capture an object with resolution 
800 x 600 pixels, 24 bit per pixel and 90% 800 x 600 pixels, 24 bit per pixel and 90% 
compression ratio. Calculate how many image that compression ratio. Calculate how many image that 
can be fit in the digital camera!  can be fit in the digital camera!  
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THE ENDTHE END
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Answer 1 :Answer 1 :

•Size = 320 x 240 pixelSize = 320 x 240 pixel

•16,700,000 colors = 24 bit16,700,000 colors = 24 bit

•Raw = 320 x 240 x 24 / 8 = 230,400 BpfRaw = 320 x 240 x 24 / 8 = 230,400 Bpf

•For video For video 

intra intra  230,400 x 0.3 = 69,120 Bpf 230,400 x 0.3 = 69,120 Bpf

inter inter  69,120 x 0.1 = 6,912 Bpf 69,120 x 0.1 = 6,912 Bpf

1 second = 6,912 x 24 = 165,888 Byte1 second = 6,912 x 24 = 165,888 Byte

mp3  mp3   (10 x 1024 x 1024 / 60) * 10% = 16,666.66  (10 x 1024 x 1024 / 60) * 10% = 16,666.66 
BpsBps

total = 165,888 + 16,666.66 = 182,554.66 Bps  total = 165,888 + 16,666.66 = 182,554.66 Bps  

* Rate = (182,554.66) x 8 = 1,5  Mbps * Rate = (182,554.66) x 8 = 1,5  Mbps 
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Answer 2 :Answer 2 :

• Storage Req = 20,000 * 16 * 3,600 / 8 Storage Req = 20,000 * 16 * 3,600 / 8 
•                                       = 1,152,000,000 / 8  = 1,152,000,000 / 8  

                                              = 144,000,000 Bytes= 144,000,000 Bytes

      = 144 MB= 144 MB
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Answer 3 :Answer 3 :

 Bit Rate = 480 x 480 x 24 x 30Bit Rate = 480 x 480 x 24 x 30

                                  = 165,888,000 bps= 165,888,000 bps

                                  = 165,888 Mbps  = 165,888 Mbps  
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Answer 4:Answer 4:

Raw frame = resolution x depth colorRaw frame = resolution x depth color

(uncompressed)(uncompressed) = 800 x 600 x 24 bit = 800 x 600 x 24 bit

                                  = 11.520.000 bit= 11.520.000 bit

Compressed = 11.520.000 x 10%Compressed = 11.520.000 x 10%

                                        =  1.152.000 bit = 144.000 Byte=  1.152.000 bit = 144.000 Byte

                                        = 144 KByte= 144 KByte

Images = 256 MB / 144 KBImages = 256 MB / 144 KB

                      = 256.000.000 / 144.000 = 256.000.000 / 144.000 

                      = 1.777 images= 1.777 images
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