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Figure: Distributed source coding with separated encoding and joint
decoding
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Review of Previous Results

Introduction Contribution of this paper

Previous Results

» Slepian-Wolf: distortionless coding;

» Wyner-Ziv: source coding system with fully observe side
information;

» Berger-Tung: derive an inner region and an outer region of
the rate-distortion region;
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Previous Results - cont'd

» Wyner, Ahlswede and Korner: distortionless case with
partial side information;

» Berger: rate-distortion problem with partial side information
with finite alphabets.
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Review of Previous Results

Introduction Contribution of this paper

Contribution of this paper

» determine the rate-distortion region for the case when one
source output works as partial side information at the decoder
(Gaussian case);

» derive an outer region, demonstrating that the inner region
obtained by Berger and Tung is partially tight;

» give a complete proof of the direct coding theorem for
Gaussian sources and squared distortions.
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Fig. 1. The separate coding system for two correlated sources,
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Problem formulation

Problem Statement and Results it (e

Formal Statement of Problem - Cont’d

> Fns(R1, R2) - (01, 92,9);
>

1 ~
Ay =E- > nch(Xe, Xe)
t=1

1 ~
Dr=E- > nda(Xe, Xe)

t=1

> R(Dl, Dg) = {(Rl, R2) : (Rl, R2) is admissible}.
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Problem formulation

Problem Statement and Results RlaipiResults

Statement of Main Results

> Rl( 1) = {(Rl, Rz) (Rl, R2) S R(Dl, Dg)for someDy, > 0}
RQ(D2) = {(Rl, 2) (Rl, Rg) c R(Dl7 Dg)for someD; > O}

> Ri(D1) ={(Ri,R2) : R l/Ong[*( -+ p2 Ry
R5(D2) = {(Ru.Re) s Re = Ylog Tg(1— 7 + 922 2R))

Rul01.0) = (R 7o)+ o = Yog" {1 1)
Rout(D1, D2) = Ri(D1) N R3(D2) N Riao(Dy, D).

» Theorem: 1) Ri(D1) = Ry (D1);
2) R(Dlv D2) - Rout(DL Dz)
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Problem formulation

Problem Statement and Results RlaipiResults

Statement of Main Results - cont'd

B = B(s1,52)
:1+\/1+( )25152

2p2$152

Re7(D1,D2) = {(R1,R2) : R1 > % log*[(1 — p*)(s1 — m)_l]
Ry > % log*[(1 — p*)(s2 — (12/);15)2) ]

(=08

1
Ri+ R >~ Iog [
25152

]

D D.
for some0 < 51 < —-,0 < 50 < 2} (1)
0%’ oy
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Problem formulation

Problem Statement and Results RlaipiResults

Statement of Main Results - cont'd

D2 ﬁ(517s2) /8(2217222)

[ 3 f
/Bmax max O'X O'Y
Y

0<s; < 0<52<
o

- 1 ﬂmax U U
_ : S 2 + X“Y1.
Ri2(Dy, D2) = {(R1, R2) : Ru + R2 > 2/og (- %) 2 DiD, Iy

Rin(D1, Do) = Ri(D1) N RE(D2) N Rya(Dy, D).

» Theorem:
ReT(D1, D2) € R(Da, D7) (2)

» Proposition: Rg7(D1, D2) = Rin(D1, D5)
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