
1.  

a)  [
235.045

128
128

] 

b)  [
145.52
53.79

34.165
] 

c)  [
210.055
16.055

146.105
] 

d)  [
93.056

146.944
71.808

] 

2. Use 8x8 as example for diagrams. The dark block is sampled data. 

a)  4:4:4 means Y, U, V are sampled as original data. 

Y:  U:  V:  

b)  4:2:2 means U, V are sampled as half of original data. 

Y:  U:  V:  

c)  4:1:1 means U, V are sampled as quarter of original data. 

Y:  U:  V:  



d)  4:2:0 means U is sampled as quarter of original data for each ODD rows and V is 

sampled as quarter of original data for each EVEN rows. 

Y:  U:  V:  

3. Profile identifies subset of features to be implemented. 

Level indicates encoding computation complexity. 

4. Temporal scalability: Frame-rate 

Spatial scalability: Resolution 

SNR scalability: Quality 

5. Drifting is propagating the error for future frame when intra-frame prediction is used. 

Use smaller GOP size and reduce the number of B and P frame. 

6. Start code is used for stream-oriented to set the boundary for each video sub-stream. 

7. H(s) = ∑ 𝑝𝑖  log2 (
1

𝑝𝑖
)𝑖  

a)  𝑝𝑖 =
1

𝐿
 ⟹ H(s) =  ∑

1

𝐿
 log2(𝐿)𝑖  ⟹  log2(𝐿) 

b)  𝑝𝑎 = 1, 𝑝𝑥 = 0, a ≠ x ⟹ H(s) = 𝑝𝑎 log2(1) + ∑ 𝑝𝑥 log2(0)a≠x ⟹ 0  

8. a:5, b:3, c:4 → sort by frequency: b=
3

12
, c=

4

12
, a=

5

12
 and set decimal point to ten digits. 

Assume each symbol encoded with two bits. Total bits is 2*12 = 24 bits. 

  



Encode by Arithmetic coding: 

0 10.4166666666 0.7500000000
a c b

0.75000000000.5555555555 0.6666666666
a c b

0.4166666666

0.75000000000.7013888888 0.7291666666
a c b

0.6666666666

0.70138888880.6811342592 0.6927083333
a c b

0.6666666666

0.68113425920.6726948302 0.6775173611
a c b

0.6666666666

0.67269483020.6691784014 0.6711877893
a c b

0.6666666666

0.67118778930.6700156464 0.6706854423
a c b

0.6691784014

0.67118778930.6708947536 0.6710622026
a c b

0.6706854423

0.67089475360.6707726554 0.6708424258
a c b

0.6706854423

0.67089475360.6708642290 0.6708816716
a c b

0.6708424258

0.67086422900.6708515105 0.6708587782
a c b

0.6708424258

0.67085877820.6708545387 0.6708569613
a c b

0.6708515105

0.6708545387 0.6708569613

 



Decode by Arithmetic coding: 

Assume output value is 0.6708545387 

Falls in c’s interval → output: c 

0.6708545387−0.4166666666
4

12

= 0.7625636163 falls in b’s interval → output: b 

0.7625636163−0.7500000000
3

12

= 0.0502544652 falls in a’s interval → output: a 

0.0502544652−0.0000000000
5

12

= 0.1206107164 falls in a’s interval → output: a 

0.1206107164−0.0000000000
5

12

= 0.2894657193 falls in a’s interval → output: a 

0.2894657193−0.0000000000
5

12

= 0.6947177263 falls in c’s interval → output: c 

0.6947177263−0.4166666666
4

12

= 0.8341531791 falls in b’s interval → output: b 

0.8341531791−0.7500000000
3

12

= 0.3366127164 falls in a’s interval → output: a 

0.3366127164−0.0000000000
5

12

= 0.8078705193 falls in b’s interval → output: b 

0.8078705193−0.7500000000
3

12

= 0.2314820772 falls in a’s interval → output: a 

0.2314820772−0.0000000000
5

12

= 0.5555569852 falls in c’s interval → output: c 

0.5555569852−0.4166666666
4

12

= 0.4166709558 falls in c’s interval → output: c 

0.4166709558−0.4166666666
4

12

≈ 0, Done 

Output: c, b, a, a, a, c, b, a, b, a, c, c 

  



Encode by Huffman coding: 

7

12

5

a

4

c

3

b

0 1

0 1

 

a: 1 

b: 00 

c: 01 

cbaaacbabacc → 0100111010010010101 (Total 19 Bits) 


