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Introduction

Predictive image coding:

1. Prediction I = f(Q(I))
2. Contextual probability model
3. Entropy coding

I I
3/14

Josip Knezovic — FER (josip.knezovic@fer.hr)




Introduction

Predictive image coding:

1. Prediction I = f(Q(I))
2. Contextual probability model
3. Entropy coding

X,

PREDICTIVE IMAGE CODING

T

yl \}\
I —
A1

I(u,v) 1)

Q

| |
| |
: 1 2 : s 3
CONTEXTUAL > ENTROPY » COMPRESSED DATA
: PREDICTION MODEL : CODING
| |
|

Component 1
[ Component 2
[_Component 3

IMAGE DATA

Figure 1. Predictive image coding
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CBP predictor

VI(i,j) € Qo — v(1, 7). Set of static predictors: F = { f1, fo, -+, fn }.
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CBP predictor

VI(i,j) € Qo — v(1, 7). Set of static predictors: F = { f1, fo, -+, fn }.

1. Classification:

D(5,5) = ||v(i, §) — v(@,y)|| = |lw = v]| = Xh_q [wk — vg?
Find M pixels with the smallest distances to the current pixel’s vector
v(x,y) = Current cell Q2.
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3. Prediction: I(z,y) = F(z,y) =

4. Error correction:
e(QB) = 37 Yoreq, (F(i,4) — I(i, )

I(z,y) = f(a:, y) + e(Qp)
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CBP parameters

e Radius R
e Cell population M
e \ector size d (Set to 5).

e Setof predictors ' = { fn, fw, fnw, fyE, faw, fan, frL}

fn=1(z,y —1) fw=1I1(xz—-1,y)
faw =I(x -1,y — 1) fne=1(z+1,y—1)
fow =2 -I(z,y —1) = I(z,y —2) foen=2-I(x-1,y) —I(z—2,y)

fro=I(z,y—-1)+I(x—-1,y)—I(zr—1,y—1)

Selected settings for CBP predictor
Radius R | Population M | Vector size d

5 7 4
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Test images

(a) CR-chest (b) CT-abdo (c) CT-brain (d) CT-lomb (e) MR-head

() MR-headl (g) MR-knee (h) OT-an7 (i) OT-colon
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Figure 2: Average zero—order entropy vs. radius R

8/14



-1

CBP Results
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Zero-order entropy of the prediction error (bps)

Image MED | GAP | CBP
CR-chest 2.52 | 2.49 | 2.28
CT-abdo 2.67 | 2.73 | 2.72
CT-brain 1.79 | 1.93 | 1.17
CT-lomb 2.46 | 2.59 | 2.19
MR-head 480 | 4.75 | 4.55
MR-headl || 4.85 | 4.82 | 451
MR-knee 5.24 | 5.20 | 5.12
OT-an7 4,20 | 4.28 | 4.17
OT-colon 3.84 | 3.91 | 3.75
Average 3.60 | 3.63 | 3.38
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CBPC Results

Bit-rate of a complete coder (bps)

Contextual model from CALIC algorithm (Ref. [4] in the article.)

Image CALIC | JPEG-LS | JPEG2000R | CBPC
CR-chest 2.35 2.39 2.52 2.27
CT-abdo 2.27 1.89 2.59 1.92
CT-brain 1.24 1.29 1.42 1.10
CT-lomb 2.21 2.34 2.38 2.17
MR-head 4.27 4.44 4.47 4.18
MR-headl 4.44 4.62 4.71 4.33
MR-knee 4.98 5.08 5.11 4.92
OT-an7 3.70 3.67 3.97 3.62
OT-colon 3.21 3.20 3.45 3.10
Average 3.18 3.21 3.40 3.07
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Figure 3. CBPC and SCBPC

13/14



THANK YOU!
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