Entrépia alapu adattémoritési
algoritmusok

SHANNON-FANO, HUFFMAN,
SHANNON-FANO-ELIAS KODOK




Shannon — Fano kod
L =Id PW ~[1.029]=2; 1,=1Id LH ~[2.836]=3

p, =0.49; p, =0.14; p, = 0.14; Pl |
p,=0.07;p; =0.07; p, =0.04; L, =1d| = |=[2.836]=3I, =Id| = | =[3.836]=4;
o, =0.02; p, = 0.02; p, =0.01 P P
L =ld| 1| [3.836]=4;l,=1d L | _ra641=5:
Ps Ps
Szimb. Kodszd 1] 11 - -
|, =Id| = |=[5.64]=6; l,=Id| = |=[5.64]=6;
X_l 01 p7 p8
X 2 001 [ 1] 111101
l,=1d| = |=[6.64]=7
X 3 101 Dy
X_4 1100 111101
X5 1101 110 "113100
X_6 11101
X_7 111100
X_8 111101
X_9 1111101




Hatekonysag

z:p =0.49*2+0.28*3+0.14*4+0.04*5+0.04*6+0.01*7 =

=0.98+0.84+0.56+0.2+0.24+0.07 =2.89
N 1

H(X)=) pld| = |=..=2314
) o,

H(x) 2.314

= ~ 0.8 = 80%
L (x)  2.89

Efficiency =




Megoldas Huffman koddal

p, = 0.49; 0.49; 0.49; 0.49; 0.49; 0.49; 0.49; 0.49;
p, =0.14; 0.14; 0.14; 0.14; 0.14; 0.14,— 0.28,— 0.51;
p, =0.14; 0.14; 0.14; 0.14; 0.14; 0.14; 0.23;

p, =0.07, 0.07; 0.07; 0.07; 70.14; 70.23;

p, =0.07; 0.07; 0.07; 0.07; 0.09;

P, = 0.04; 0.04; 0.04; 7 0.09;

p, =0.02; 0.02; 7 0.05;

p, = 0.02; _0.08

p, =0.01




Megoldas Huffman koddal

p, = 0.49; 0.49;
p,=014;  0.14
p,=0.14;  0.14
p, =0.07; 0.07;
p, =0.07;  0.07;
p, =0.04;  0.04
p, =0.02; 0.02;
p, =002, 003
p, =0.01

0.49; 0.49; 0.49; 0.49; 0.49; 0.49; 7 1
0.14: 0.14: 0.14;  0.14—— 0.28:— 0.51:
0.14: 0.14: 0.14: 0.14;/ 0.23;/

0.07: 0.07: ——0.14; —0.23;

0.07: 0.07: / 0.09;/

0.04; — 0.09:

— 0.05; ~

X, = (0011)

x. = (0010)

s = (0001} " _ (00001)

x, = (000001)

X, = (000000)




Megoldas Huffman koddal

Szimb. Kodszo
X_1 1
X =(1) X, = (011) X_2 011
X, = (0011) X3 010
X 4 0010
s ol x_5 0011
= (0001} "_ 00001) -
X_6 0001
X, = (000002)
X_7 00001
X, = (000000) X_8 000001
X9 000000




Hatekonysag

Lee =0.49%1+0.14*3+0.14*3+0.07*4+0.07*4+0.04*4 +
+0.02*5+0.02*6+0.01*6 =2.33
H(x) 2.314

Efficiency = = ~ 0.99 = 99%
Looee (X) 233
f, =160 MHz esetén
R,ee =372,8 Mbps R, =462 Mbps

‘ Diff. dataspeed =1,6*10° (2.89—2.33) =89,6*10° ~ 90 Mbps‘




Megoldas Shannon-Fano-Elias koddal

eloszlas eloszlas Mod.eloszlas Bin. konverzio Kodszo
p, =049 F@)-0 F(1)=0.245; 0.00111110101110000101000; . .

p, =014, F(2)=049; F(2)=056; 0.100011110110111000010%; 4.
p,=0.14; F(3)=063 F(3)=07  0.101100; 1011:
p,=0.07, F(4)=0.77; F(4)=0.805 0.1100111000010100011110L 11001:
ps =0.07, F(5)=0.84; F(5)=0.875 0.1110; 11100;

p; =0.04, F(6)=0.09% F(6)=0.93 0.1110111000010100011110% 11101%;
p,=0.02; F(7)=0.95; F(7)=0.96; 011110101110000101000: 1111010;
p, =002, F(8)=097; F(8)=098 0111110101110000101000; 1111101
p, =001  F(9)=099; F(9)=0.995; g11477710101110000101000; 1 11110




Megoldas Shannon-Fano-Elias koddal

Szimb. Kédszo

X 1 001

X 2 1000

X_3 1011

X_4 11001
X_5 11100
X_6 111011

X 7 1111010
X_8 1111101
X9 11111110

L. =0.49%3+0.14*4+0.14*4+0.07*5+0.07*5
+0.04*6+0.02%7+0.02*7 +0.01*8 = 3.89

|5F =2.89 | HUFF _ 5 33




Hatekonysag

L, ee = 2.33 L, =2.89 L. =3.89

!

Riee =372.8 Mbps R, =462 Mbps R, =622.4 Mbps
Forraskodolas néelkil 640 Mbps !!!!

Konkluzié: ,,L"-ben kis javulas is nagyon
sokat szamit !!!




Osszehason

teljesitoképesség
A

itd ana

1ZiS

f, =160 MHz esetén

Kod Telj. kép Atl. hossz | Adatatvseb | Alg. Kompl.
Huffman L_opt 2.33 372,8 Mbps | Ker.+ bin. fa
SF H(X)<L<H(X)+1 | 2.89 462,4 Mbps | bin. fa

SFE H(X)<L<H(X)+2 | 3.89 622,4 Mbps | Bin. konv.

alg. implementacio

¢ ———— = — - -



