
Concordia University 
Department of Electrical and Computer Engineering 

ELEC691X/ELEC498X: Broadcast Signal Transmission 
Midterm Exam 

Fall 2015 

1) Answer the following questions using less than three sentences:
a. What is the advantage of using B frames? What is the disadvantage? 1 

Mark
b. What is the difference between progressive and interlaced scanning? 1 

Mark
c. Why zig-zag scanning is used? 1 Mark
d. A video is compressed at the rate of 3.2 Mbps with 4:2:2 colour 

representation. What would be the rate if we transform it to 4:2:0 keeping 
everything else the same? 1 Mark

e. What is the advantage of MPSK over M-QAM? What is its disadvantage?1 
Mark

2) The specifications of a TV program are as follows: 1080p, aspect ratio 16/9, 60 
frames per second, 4:2:0, 8 bits per pixel.

a. Find the bit rate required to transmit this signal as is (uncompressed). 3 
Marks

b. How many minutes of this program can we store on a DVD disc with a 
capacity of 50 Gbytes? 2 Marks

c. Assume that the frames are divided into GOP as IBPBIBPBI … and 
compressed. Assume that the compression ratio for I, P and B frames are 
1/30, 1/50 and 1/100, respectively. Find the bit rate required to transmit 
this compressed signal. 3 Marks

d. For the compressed signal in part c find how much of the program you can 
store on the DVD disc of part b.  1 Mark

e. Repeat part c if the program was 1080i with other parameters remaining 
the same. 1 Mark

3) An 8x8 set of pixels has gone through DCT and then quantized. The result is the 
following matrix. Excluding the DC coefficient (-26) and zero entries, design a 
Huffman code to encode the remaining 20 coefficients. Find the total number of 
bits needed to encode these 20 coefficients with your code. 7 Marks 
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4) Assume that a TV station has 7 MHz. of bandwidth and wishes to transmit two 
different channels of HDTV each with a bit rate of 15 Mbps.  Find the minimum 
required Signal to Noise ratio at the edge of the coverage (the farthest place the 
station can be viewed) if M-QAM with roll-off factor 1.0 is used and a bit 

error rate of 310BER  is required for reception. 8 Marks 
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Bit error rate for BPSK: 
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Symbol Error Rates:
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Bandwidth Occupancy: 
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