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Application of DPCM and SQ to BCS-SPL

Our proposed approach applies DPCM and SQ onto the CS measurements within the BCS-SPL
architecture of [1]. On the sensor side of the system, BCS measurements are acquired as usual
using B x B blocks from the original image, producing M -dimensional measurement vector

CS measurement with random projections pro-
duces dimensionality reduction—some form
of quantization Is necessary to yield a com-
pressed bitstream. We propose combining
differential pulse-code modulation (DPCM) and
uniform scalar quantization (SQ) to block-based
CS (BCS) of images.
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for block j of the image, x\Y). For component m in measurement vector yY), a pre-
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diction is subtracted and the residual is scalar-quantized. Specifically, to predict y,’,

use the corresponding vector component of the previously processed block y“~.  That
s, the residual A yﬁ,{) — yﬁ,{ D s scalar-quantized to produce quantization index

= @ {d%)} which is then entropy coded. The DPCM feedback loop consists of dequantiza-

Basic Concepts

In BCS, image is divided into B x B blocks;
measurement matrix applied to blocks indepen-

dently: tion of i, producing the quantized residual, %)) = Q1 [ (])} such that g7’ = dy) + gy V. Finally,

the prediction is implemented with a one-block delay buffer. We note that the set of measurements
in the first block is processed in the same manner by initializing y(°) to be the zero vector.
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® 5 : Mgy x B? measurement matrix
(subrate: S = Mpg/B?)

x(4): block j of input image x

y(9): corresponding block j measurements ) ty<1)y(2>y(3> , Q @ml(j) Ia

e BCS-SPL: BCS combined with a smoothed i HGGUIELIC T 1 Y
PL reconstruction [1] Q )
e MS-BCS-SPL: extension to incorporate block- —{ BCS — g}%);\ m(]) >
based measurement in the domain of a wavelet - %
transform [2] ] -
e MH-BCS-SPL: extension whose reconstruc- Dok chcodery | @
tion was driven by the measurement-domain J

residual resulting from multiple predictions j ()

culled from the image to be reconstructed. [3] b)) Q_l‘m_ C'1 B

Correlation Coefficients of BCS

DPCM works when signals possess high cor-
relation from one time to the next. Such corre-
lation typically exists in image blocks, and ran-
dom projection in the form of y) = & zx9) pre-
serves this correlation.
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PSNR (dB) for a bitrate of 0.5 bpp

BCS-SPL [1] MS-BCS-SPL [2] MH-BCS-SPL [3]
Image SQ | DPCM | Gain || SQ | DPCM | Gain || SQ | DPCM | Gain
R T YRR T
baPLtERE - Lenna [ 27.7 [ 294 [ +1.7 [ 3839 [ 347 [ +0.9 [[ 292 ] 30.7 [ +15
Barbara | 229 | 23.6 | +0.7 || 266 | 274 | +0.8 || 27.3 | 282 | +0.9
Peppers | 286 | 295 | +0.9 || 3838 | 34 | +0.2 ] 29.6 | 30.3 | +0.7
Goldhill [ 26.7 | 27.4 [ +0.7 [[ 306 | 31 | +05 |[[27.0 | 28.2 | +1.2
Man 262 | 269 | +0.7 [| 305 | 30.7 | +0.2 || 265 | 27.3 | +0.8
Block Nuanber, | Clown [ 267 | 276 | +0.9 [[ 327 | 332 | +05 |[ 288 | 29.8 | +1.0
16 % 16 blocks of Lenna, subrate — 0.5 Average | 265 | 274 [ +0.9 [[31.3 ] 31.8 [ +0.5 [[28.1 [ 291 [ +1.0
p = 0.971 Peppers
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