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Background B
Networlk, COI}Slstmlg of 5Q nodes
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- Graph:

° Quantisation: |~ = U7 |
— Additive noise model
— Variable quantiser stepsize
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Inter-node communication

- Distributed computation of average temperature

-

s8]
=

iiiIIIII“ll““l“lllllllllllllIlllllu OO MMM

Temperature ("C)
8

—
[£=]

-
=]
e

—
~l

o

5 10 15 20 25 30 35

40 45 50
lterations (x1000)

]
TUDelft




Inter-node communication

- Covariance:
cov(vk) = E [vkka] — E[v*]E [ka]

* Entropy:

1 2mec;
H(v) < Elog( 2 )
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Distributed optimisation

* Monotone operator theory

— Alternating Direction Method of Multipliers (ADMM)
— Primal-Dual Method of Multipliers (PDMM)
— Proximal Point Methods
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Background: monotone operators

Problem formulation: monotonic inclusion

 Lemma:
0eET(x) oexe+pT)(x) &
x=(U+pT) ' (x) = J,r(x)
« Solution to minimisation:
mxin f(x) ©x*iff 0 € df (x¥)

» Conclusion:
find solution using fixed point of resolvent
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Background: operator splitting

Operator splitting:
c 0eET(x) 0T (x)+T,(x)

ADMM
o Zk+1 — ((1 — C()I + anTz ° CpTl)(Zk)’
* Cor,(2) = 2, — D(Z")

- xF =].0T1(Zk)
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Inexact Krasnoselskii-Mann iterations

« Standard iterations:
zF+l = zk + ak(T(2%) + €F — z¥)
PN ((1 — k)l + akT) (z%) + akeX
- Equal to ADMM for

L1
a = EVk,T — C,DTZ o pTq
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Convergence

« Quantised update:

7K1 = T(z%) + nk

- Non-expansive property:

|2

k+1 _

< ||T(z*) - z*

z" + lIng |

« Difference:

vi+l = T(zF) — 2% + nk
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Convergence

» Difference:

= T(z*) — z¥ + nk

* Entropy:
cov(v®) < E [||vk||2] I

1 2meo’
H(U) E < A2 v)
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Convergence

AZ l@nk+1 l

q

A2 okt
decreasing A* ., decreasing ng
1 2mec?
H(w) < Elog A2 v+l =T(z%) — 2% + ne
k k :
decreasing 03\ . T(z*) — z* converging

cov(vk) <E [”vk”Z] I
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Sample problem

Gaussian Channel Capacity Maximisation Problem:

min — E log(of + x;)
X
iev
s.t. x =2 0,

in = Pyt

IEV

0.8

T
I ticise variance
I Allocated power

Channel number
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Simulation parameters

- Connected grid, 50 nodes

ADMM & PDMM

1 bit quantiser
Variable stepsize
Out of range errors
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Simulation results
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Conclusion

* Fixed rate quantization possible without loss of
performance

- QOut of range errors have effect

« Optimization schemes robust against the
guantization errors for finite precision
applications
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