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Typy obraz̊u

binárńı (B/W) – 1 bit/pixel

v odst́ınech šedi (gray scale) – 1 byte/pixel

indexový (pseudo color) – 1 byte/pixel

indexový (direct color) – 3 byte/pixel

plně barevný (color) – 3-4 složky”

low color (15 bit)
high color (16 bit)
true color (24 bit)
super true color (32 bit)
deep color (48 bit)
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Redundance

Redundance kódováńı – informaci kódujeme v́ıce bity, než je poťreba

Redundance prostorová – korelace mezi pixely

Nerelevantńı informace – informace, kterou lidské oko nedokáže zpracovat
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Redundance

Redundantńı data – reprezentace obsahuje opakuj́ıćı se nebo nerelevantńı informaci

Kód nesoućı informaci – b, b′

Relativńı redundance dat
R = 1− 1

C

Kompresńı poměr
C = b

b′
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Redundance kódováńı

Délka – počet bit̊u každé informace

8-bitový kód – každá barva je kódována 8 bity

Pro obrázek obsahuj́ıćı 4 barvy je 8-bitový kód zbytečný

Fixńı m-bitový kód – každý kus informace kódován m bity

Example

Jaký je kompresńı poměr a relativńı redundance kódováńı, pokud obrázek zakódujeme
ḿısto 8-bitovým kódem pouze 2-bitovým kódem?
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Redundance kódováńı

Fixńı m-bitový kód neńı vždy optimálńı

Variabilńı délka kódu – Huffmanovo kódováńı

rk ∈ [0, L− 1] – intenzity v obraze

velikost obrazu: M ×N

nk – počet výskyt̊u intenzity rk

P (rk) =
nk

M ·N – pravděpodobnost výskytu intenzity

L(rk) – počet bit̊u poťrebných k reprezentaci hodnoty rk

Pr̊uměrný počet bit̊u poťrebných k reprezentaci každého pixelu –
Lavg =

∑L−1
k=0 L(rk)P (rk)

Celkový počet bit̊u poťrebných k reprezentaci každého pixelu – M ·N · Lavg

Example

Jaký je pr̊uměrný počet bit̊u poťrebných k reprezentaci každého pixelu, pokud použijeme
fixńı m-kód?
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Redundance kódováńı – Př́ıklad

Velikost: 440× 440

Intenzity: 0, 96, 214 a 255

Fixńı 8-kód
intenzita kód

r0 00000000

r96 01100000

r214 11010110

r255 11111111
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Redundance kódováńı – Př́ıklad

Kód s proměnlivou délkou

intenzita P (rk) kód délka kódu
r0 0.25 01 2
r96 0.2 000 3
r214 0.1 001 3
r255 0.45 1 1

Pr̊uměrná délka: Lavg =?

Komprese a relativńı redundance 8-kódu:
C =?
R =?
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Redundance kódováńı – Př́ıklad

Kód s proměnlivou délkou

intenzita P (rk) kód délka kódu
r0 0.25 01 2
r96 0.2 000 3
r214 0.1 001 3
r255 0.45 1 1

Pr̊uměrná délka:
Lavg = 0.25 · 2 + 0.2 · 3 + 0.1 · 3 + 0.45 · 1 = 1.85

Komprese a relativńı redundance 8-kódu:
C = 440·440·8

440·440·1.85 = 8
1.85 ≈ 4.32

R = 1− 1
4.32 ≈ 0.77

Example

Jaký je pr̊uměrný počet bit̊u poťrebných k reprezentaci každého pixelu, pokud použijeme
fixńı m-kód?
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Redundance prostorová

Velikost: 256× 256

Intenzity: 0, . . . , 255

Kód: Každý řádek intenzita + počet opakováńı

Každý pixel kódován 2 byty

RLE komprese

Example

Spoč́ıtejte kompresi a relativńı redundanci 8-bitového kódu v̊uči tomuto kódu.
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Nerelevantńı informace

Velikost: 440× 440

Fixńı 8-kód – celková délka: 440 · 440 · 8
Zaokrouhleńı: 1 intenzita

Mgr. Markéta Trnečková, Ph.D. (UPOL) Komprese 10 / 17



Nerelevantńı informace
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Informace

Náhodná událost – E

Pravděpodobnost náhodné události – E

Informace – I(E) = log 1
P (E) = − logP (E)

Základ logaritmu = jednotky (v obraze 2)

Entropie = pr̊uměrná informace
H = −

∑J
j=1 P (aj) logP (aj)

Matlab: J = entropy(I)
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Redundance kódováńı – Př́ıklad

intenzita P (rk)
r0 0.25
r96 0.2
r214 0.1
r255 0.45

Example

Jaká je entropie tohoto obrazu?
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Redundance kódováńı – Př́ıklad

intenzita P (rk)
r0 0.25
r96 0.2
r214 0.1
r255 0.45

H = −[0.25 · log2 0.25 + 0.2 · log2 0.2 + 0.1 · log2 0.1 + 0.45 · log2 0.45] ≈ 1.815 bit/pixel.
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Mě̌reńı kvality komprese

Objektivńı hodnoceńı

Subjektivńı hodnoceńı – fidelity kriteria
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Objektivńı mě̌reńı

Hodnota vstupńıho obrazu: f(x, y)

Hodnota výstupńıho obrazu: f̂(x, y)

Chyba: e(x, y) = |f̂(x, y)− f(x, y)|
Celková chyba:

∑M−1
x=0

∑N−1
y=0 |f̂(x, y)− f(x, y)|

root-mean-square error

erms =
[

1
MN

∑M−1
x=0

∑N−1
y=0 [f̂(x, y)− f(x, y)]2

] 1
2

mean-square signal-to-noise ratio

SNRms =
∑M−1

x=0

∑N−1
y=0 f̂(x,y)2∑M−1

x=0

∑N−1
y=0 [f̂(x,y)−f(x,y)]2
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Subjektivńı hodnoceńı
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