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Adaptive DPCM involves adaptive predictor and/or adapﬁve quantizer
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Order‘of the predictor = number of previously reconstructed pels uéed in the
prediction. k-th order predictor. Dimension of the predictor is dependent on the
locations of the previously reconstructed pels, i.e., pels in the same line means 1-D

predictor. Pels in the horizontal and vertical directions implies 2-D predictor.
Pels in the horizontal, vertical and temporal domains implies 3-D predictor.

Linear predictor.
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predictor weights generally reflect the correlation of x(n) with the neighbodhood
pels. -

DPCM evaluation

1) Sensitive to image statistics
2) Sensitive to channel errors

3) performs poorly at high compression ratios
(i.e., low bit rates)

Image artifacts:

granularity: Grainy structure in uniform regions



Slope overload: Near thh contrast edges, prediction error greater than quantizer
saturation levels. Effect: blurred edges. Visible losses in
edge/contrast rendition.

edge-busyness: Caused at less sharp edges where the reconstructed pels on
adjacent scan lines have different quantization levels. In
interframe/interfield coding, this causes blurred moving edge.

To overcome DPCM artifacts:

1) introduce adaptive predictors

2) Incorporate human visual sensitivity in the quantizer design

3) Increase the range and the number of levels of the quantizer

Adaptive DPCM techniques
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under prediction

1) Compute (|x - A|,}x - Bl,}x— C|,&|x~ D))
Choose min (jx - 4}|x - B},|x - C|,&x - D|) for prediction of x. To avoid

overhead choose perdiction of present pel based on the previous pel prediction.

2) For a block of pels say (4 x 4), (4 x 8), (8 x8), (8 x 16) or (16 x 16) apply
various predictors and choose the predictor which yields minimum of the
absolute sum of prediction errors of the block. This needs an overhead to
indicate the predictor chosen.
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P. Tischer. " Optimal predictors for image compression. " (Abstract only) IEEE
Transactions on Image Processing, Vol. 3, p. 225, March 1994. (Under review). [Criteria
other than minimizing the MSPE are presented and a technique for designing the predictor
is developed.]
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Both lines are from the same field.
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Once the predictor is designed, based on the statistical distribution of the
prediction error, the quantizer is designed. This process assumes that both the.
predictor and quantizer are independent of each other. In the actual DPCM |
process the prediction is based on previously reconstructed pels (ie, causal
predictor) as these are available at the receiver. Similar to quantizer design,
predictor design can be based on minimizing any meaningful distortion.

Predictor design

Minimize mean square prediction error i.e.,

E [ef(n)] =E [{x(n) -x, (n)}z]
Assume
x(n) = ;(n) (negligible quantization error).
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Prediction errors tend to follow Laplacian distribution.
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4.3  Double Predictor DPCM

Recently, double predictor DPCM [PC-6] for image coding has been
developed (Fig. 4.10). This scheme involves an inner loop operating on the
prediction error of the outer loop. Based on the optimal design of the two
predictors and the quantizer, it is shown that the new DPCM system is robust to
changes in the input image statistics and is less senmsitive to channel noise
compared to single loop DPCM (Fig. 4.3). For a noise free channel.

&(n) - &(n) = Q(n)
® =x(n) - y(n) = r(n)

= reconstruction error

= Quawfiuta*ﬁ Qvvov.,
Refevence :

D. <. Daug*/ D. 2lbow awd T. C. k/’klf' Do b-fe
Fedidy DPCH algovithu fr Awefe Loka
Topession’ opbecd Eagvg, vag 32 pp.1514- 1523

CUSITTES

® s oy e



Vol. 32 JULY 1993. Optical Engineering

pp. 1514-152 3

x ¥

"Double Predictor DPCM
algorithm for image data
compression"

channel <+ -+

o>
11

H><>

T

Fig. 2 Block diagram of double predictor DPCM system: (a) system
encoder and (b) system decoder.

For a»noise free chanﬁel
joz  Em=sm=00)
’ = x(n)~ y(n) = r(n)

Q(n) = Quantization error
- = Reconstruction error.



